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‘CHESE EXPERIMENTS, IT 18 TKUE, ARE NOT EASY; STILL THEY ARK IN THE PUWKR OF EVERY
THINKING HUSBANDMAN. HE WHO ACCOMPLISHES BUT ONE, OF HOWEVER LIMITED APPLICATION, AND
TAKES CARE TO REPORT IT FAITHFULLY, ADVANCES THE SCIENCE, AND, CUNSBEQUENTLY, THE PRACTICE
OF AGRICULTURE, AND ACQUIRES THEREBY A RIGHT TO THE GRATITUDE OF MI8 PELLOWS, AND OF THOSE
WHO COME AFTER. TO MAKE MAXY SUCH IS BEYOND THE POWER OF MOST INDIVIDUALS, AND CANNOT
BE EXPECTED. THE FIRST CARE OF ALL SOCIETIES FORMED FOR THE INPROVEMENT OF OUR SBCIENCE
SHOULD BE TO PREPARE THE FORMS OF SUCH EXPERIMENTS, AND TO DISTRIBUTE THR EXECUTION OF
THESE AMONG THEIR MEMBERS,

Vox THAER, Principles of Agriculture.

LOXDON: PRINTED BY WILLIAM CLOWES AXD S0NS, DUKE STREET, STAMFORD STREET,
AKND CHARING CHUSS,
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VITAL STATISTICS: —POPULATION; BIRTHS; DEATHS;
EMIGRATION; METEOROLOGY; IMPORTATIONS OF
GRAIN; SALES OF BRITISH WHEAT; PRICES OF
CORN, &ec.; AND PAUPERISM.

— O

[The facts are derived chiefly from the Reports of the REGISTRAR-GENERAL ;
the Meteorological Reports of Mr. GLAISHER; the Returns of the BoarD
oF TRADE, and the INSPECTOR-GENERAL OF IMPORTS AND EXPORTS.]

GREAT BRITAIN AND IRELAND, 1867.

Ix the middle of the year 1867, the Population of the United
Kingdom, as estimated, was 30,157,473 ; viz., England and Wales,
21,429,508 ; Scotland, 3,170,769; Ireland, 5,557,196. 1In the
twelve months 1,026,422 births and 634,054 deaths were registered,
thus making the natural increase 392,368, or at the rate of 1,074
daily. The recorded number of emigrants was 195,953, or 537 daily.
The difference between the emigrants and the registered natural
increase was 537 daily.

In the year 1867, 55,494 of the English people, 12,866 of the
Scotch, 88,622 of the Irish people, 31,193 foreigners, and 7,778
persons, of origin not distinguished in the returns, left ports of the
United Kingdom for foreign and colonial settlements. They consti-
tute a total emigration of 195,953 persons, of whom 159,275 went
to the United States. There is a slight decline on some recent
years.

ENGLAND AND WALES.

In 1867 the birth-rate in England was 3584 to a thousand
persons living; the death-rate 21°98. The former was above the
average, the latter below it.

In districts that comprise the chief towns, the mortality of the
year was 23:89 per 1000 of population. In districts comprising
small towns and country parishes, 19-55. The average death-rates
of town and chiefly rural districts are respectively 24:59 and 20-10
per 1000 living.

The South-Eastern, South-Western and Eastern Counties were
the healthiest in 1867 ; for in these the rate of mortality was only
19 per thousand. In the North-Midland and South-Midland Counties
it was 20; in Monmouthshire and Wales and West-Midland Counties,
21; in London, 23 ; in Yorkshire, 24; in the Northern Counties, 25 ;
in the North-Western (viz., Cheshire and Lancashire), 26.

Typhoid fever broke out at Guildford, Tamworth, Queensbury

VOL. III.—S.8. A
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near Halifax, in the parishes of Therfield and Guilden Morden,
Hertfordshire ; the Royal Marine Barracks, East Stonehouse ; Terling
in Essex, and other places; and in most instances was attributed tc
foulness of the water or other nuisance.

BirtHs and DeATHS in 1867 in England.

Annual Birth- | Average Birth-

Births rate to 1000 rate to 1000
in 1867. persons living | persons living
(1867). (18567-686).
First Quarter: Jan., Feb., March .. | 195,455 37°13 36°63
Second Quarter: April, May, June .. 199,649 37°42 36°19
Third Quarter: July, Aug., Sept. .. 190,355 35°18 3350
Fourth Quarter : Oct., Nov.,; Dec. - 182,638 33°68 33°40
Year .. .. .. .. | 767,997 | 3584 ’ 3493
Annual Death- | Average Death-
Deaths rate to 1000 rate to 1000
in 1867, persous living | persons living
(1867). (1857-66).
First Quarter: Jan., Feb., March .. 134,254 26°51 25°61
Second Quarter: April, May, June .. | 113,523 21°C9 22418
Third Quarter: July, Aug., Sept. . 108,462 20°06 20°31
Fourth Quarter: Oct., Nov.,, Dec. .. | 115,863 21°37 22724
Year .. .. .. .. | 471,102 21°98 22°55

A summary review of the national registers for the last quarter of
1867 furnishes proof of a favourable state of the public health
viewed in comparison with that of former seasons; but there are
exceptional facts that cannot be regarded with like complacency ;
for it is impossible that the elements of nature, however happily
blended to constitute a fine autumn, can successfully contend with
human ignorance and neglect, can suddenly counteract poisonous
emanations from drains and from marsh lands covered with hovels,
or sweeten well-water that has been contaminated with sewage, It
is found that in different situations there were outbreaks of fever
which the local officers attribute to overcrowding, bad drainage, or
otherwise defective sanitary condition; they were not confined
to towns, but occurred equally in the purer atmosphere of the
country. Such outbreaks are at all times numerous enough, and
if they were all reported would probably be found more numerous
still. They occur in the secluded hamlets of thinly-peopled districts,
where inspectors of nuisances are unknown; where the doctor,
when summoned, is too busy with his patients to explore their
surrounding conditions; and where, as fevers may be prevalent
without being fatal, it is obvious that even an intelligent registrar
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living at a distance, it may be, of some miles, has but imperfect
means of acquainting himself with authenticated facts. Epidemic
disease is rapid in its origin and progress; the art of sanitation, as
applied by public bodies, is slow and often difficult. What may be
done with the present consent of all, and the prospect of certain
benefit in the end, is the wide diffusion of sanitary kmowledge
among all classes, not excepting the rich. People must be taught
to protect themselves. If wells in the neighbourhood of drains are
fraught with danger, the fact should be made familiar to all : and if
there be a simple and ready means of detecting pollution in water,
that too should be universally known, Short and easy lessons on
the physical forces, on animal and vegetable physiology, on health
and longevity, should be interspersed, in elementary school books,
with sketches in natural history, narratives of adventure, and other
more attractive matter.

METEOROLOGY.

Third Quarter (July, August, September). The cold period which
set in on 8rd June continued throughout July, and extended to 7th
August; during this time the weather was very unsettled; the
amount of cloud was great; there was very little sunshine; and
during the first week in August the temperature was unseasonably
cold, some of the nights frosty. From the beginning of the quarter
to 7th August the deficiency of temperature was more than 3° daily
on the average. From 8th of August to the end of the quarter the
weather was better; about the middle of August there were a few
days of hot weather, but generally the temperature was little in
excess above the average, and frequently for two or three days
together was below it. For the fifty-four days ending 30th September
the average excess of temperature was 11° daily.

Vegetation at the end of July was in a backward state, and the
crops in many localities had sustained considerable damage from
heavy rain. On Thursday night, 25th July, heavy rain began to
fall all over the south of England, and continued almost uninter-
ruptedly next day; the amount registered varied from 1% inch to
3% inches, being the heaviest rain-fall in the space of a day ever
known to the observer. The crops were extensively laid. The
Thames and its tributaries overflowed their banks; and in other
parts the rivers flooded the neighbouring land, inundating the crops
in some places. The harvest prospect at the end of July was un-
promising ; in the most forward south-eastern districts a partial corn
reaping had begun.

In August the crops greatly improved by the fine weather in the
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middle of the month, and little rain fell in England, but it fel
almost daily in Scotland, sometimes heavily, where the crops werc
extensively laid and continued quite green. At the end of th
quarter the harvest in England was nearly completed, and also i1
Ireland, but in Scotland about one-third of the crops remaine
uncut.

The hay crop was one of the heaviest and best secured for man)

years. The potato crop was large in bulk, but the disease much com
plained of, particularly in Scotland ’
. Wheat was first cut on the 5th July at Silloth; on the 23:d a
Worthing ; on the 30th at Eastbourne ; and on the 31st at Taunton
On the 2nd August at Oxford; on the 3rd at Guernsey and Card
ington; on the 9th at Helston; on the 12th at Boston and Kneb
-worth ; on the 20th at Hull; on the 24th at North Shields; and o
the 26th at Ripon.

Oats were first cut on the 15th July at Hull and on the 22nd a
Taunton. On the 12th August at Eastbourne, Boston, and Kneh
worth ; on the 21st at Ripon; on the 24th at Hull;. on the 26th a
Cardington; on the 28th at North Shields; and on the 31st a
Guernsey.

Barley was first cut on the 20th July at Hull; and on the 29th a
Helston. On the 5th August at Knebworth ; on the 12th at Boston
on the 14th at Cardington and Hull ; on the 23rd at North Shields
on the 24th at Eastbourne; on the 26th at Ripon; and on the 31s
at Guernsey.

Fourth Quarter (October, November, December).—'The weather wa
cold, with much fog from the 1st to the 13th October. From th
latter day the weather was warm everywhere for five days, an
rain fell daily; during the rest of the month the weather wa
generally mild with frequent rain and dampness of the atmosphere
In November the temperature was sometimes above but chiefl
below the average; the month was one of the finest November
that have ever been known, with little fog, and with less rain tha:
has fallen in that month for fifty years. A sudden change occurre
in the first week of December. Rain, hail, sleet, and snow fell i
various parts, and a hurricane caused great destruction by sca an
land. On the 11th the frost vanished, and for seven days th
weather was very warm, and afterwards till the close of the yea
it was changeable, with clouds and fogs, and much rain all ove
the country. The mean temperature at Greenwich was below th
average in each of the three months: that of the quarter was 42°+;
which is 2°5 below the average of the same penod in twenty-si
years. 'The rainfall was 4°5 inches, which is 2°°G inches belos
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the average. It was in defect in October, defective by 2 inches in
November, and slightly in excess in December.

At the beginning of October the outstanding portions of the crops

in the Scottish uplands, and the late districts of England, Scotland,
and Ireland, were small, and the gathering was frequently inter-
rapted by rain. The most reliable reports at the close of the harvest
estimated the oat crop as the best of the season, and barley as the
next in order for bulk, but showing considerable variation both in
quantity and weight. The wheat crop was also very varied; some
Proved to be of good quality, but, taken as a whole, it was below
the average. Beans were a good average, but there was a small
crop of peas. Potatoes were a large crop, but disease was spoken
of in different places.

The fine weather in November, in which month the barometrical
readings were remarkably high, enabled a great deal of field work
to be done all over the country, and a great breadth of land was
sown. In December the stormy weather stopped all out-door
farming work for some time. At the end of the year the accounts of
the growing wheat crop were generally favourable all over the

country. Upon the whole, the quarter was favourable for agri-
cultural purposes.

CORN : IMPORTATIONS, SALES, AND PRICES.

QuaxtiTiES Of WHEAT, WHEATMEAL and FrLour, BaRLEY, OATS, PEAS and
Beaxs, ImporTED into the UNITED KmngpoM in the YEAr 1867; and
in each of the last Six MoNTHS of the YEAR 1867,

1887. ‘Wheat. andi hem"m::_l Barley. Oats. Peas. Beans.
lnﬁ cwts. cwts. cwts, cwis. cwis. cwts.
.‘m“}u,m.sw 1,823,072 (3,336,476 [4,281,150 | 743,118 [ 996,006

Juy .. |3,295,622 | 233,449 | 331,684 |1,379,365 | 270,569 | 91,037
Awgust .. | 3,287,469 | air,orr | 280,39t | 952,093 | 137,657 | 143,939
September | 3,067,662 | 156,040 | 396,908 | 716,478 29,541 | 251,057
October .. 3,874,854 | 327,352 | 463,368 | 473,656 40,400 | 213,944
November | 3,903,760 | 389,426 | 506,300 | 875,279 | 60,661 | 160,602
December | 3,767,646 | 552,619 | 368,594 | 739,115 | 304,183 | 126,030

hul::‘ms,k 20,197,013 1,769,897 (2,347,245 |5,725,986 | 843,011 | 986,609

Year .. (34,645,569 (3,592,969 |5,683,721 l9,407,136 |1,586,129 |1,982,615

Note—The av weights per quarter of corn, as adopted in the office of the
Inspector-General of mpor%s and Exports, are as follows :—For wheat, 485} lbs.,
or 4| cwts, ; for barley, 400 lbs., or 34 cwts. ; for oats, 308 Ibs., or 2§ cwts. Corn

entered and charged with duty by weight instead of measure since Sep-
tember 1864,
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QuANTITIES of WHEAT, BARLEY, OaTs, PEas, Beaxs, Ixpiax CorwN or Ma
‘WHEATMEAL and FLrour, IMPORTED in the TBREE YEARs 1865-6-T;
the CouxtriES from which the WEBEAT, WHEATMEAL, and Frour -
obtained.

1865. 1866, 1867
Wheat from— cwts. cwts, cwts.
Russia e e e e e 8,093,879 8,937,199 14,025
Denmark .. .. .. .. . .. 641,273 506,236 418
Prussia 1 5,403,914 4,401,409 5,572
Schleswig, Holstein, and Lanenburg ' 254,159 187,938 127
Mecklenburg .. .. .. .. I 647,685 733,571 651
Hanse Towns C e e 486,069 878,912 7c0
Fran e e .| 2,282,873 3,473,130 597
Turkey and Wa]lachia and Moldavia ' 574,185 528,433 2,446
Egypt .. .. .. e e e 10,063 33,831 1,451
United States .. 1,177,618 635,239 4,188
British North Amenca e e 306, 765 8789 683
Other countries.. .. .. .. .. 1,114,480 12,831,642 3,783
Total Wheat .. .. .. ,962,963 23,156,329 34,645
Bal'le) es  ee ee  es ae . 7’818)404 8)433»863 5'683
Oats .. .. .. .. .. .. . 7,714,230 8,844,586 9,407
Peas .. .. . l 783,135 1,211,835 1,586
Beans e e 958,362 1,324,173 1,982
Indian Corn, or Mmze e enee ee ! 7,096,033 14,322,863 8,540
‘Wheatmeal and Flour from—
Hanse Towns .. .. .1 247,796 347,012 444
France e ee e e . 3,044,823 3,640,320 1,234
United States .. .. .. 256, 769 280,792 722
British North America 177,353 40,650 121
Other countries .. .. .. .. .. 177,730 663,506 1,069

Total Wheatmeal and Flour

4,972,380 | 3,592

CoupuTep REAL VALUE of Corx IMPORTED in the ELEVEN Mox:
(ended NovemBER 30th) of 1867.

The value of wheat imported in eleven months was 22 102,E
which is almost double the value of the quantity imported ir
same period of 1866, and than double the v
in the same period of 1865, than nine million

The value of wheat-meal and flour was exc
the value imported in the eleven months of 1865, and is less
that of 1866. .

The value of barley imported in eleven months of 1867
2,643,3251., against 2,236,109, in 1865, and 3,062,156, in 1866

The value of oats was 3,963,933, against 2,466,955l. in 1865
3,251,657, in 1866,
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WANTIIIRS of - BarTisE WHEAT SoLD. in the Towns from which Returns are
veoeived under the Act of the 27th and 28th VioTomia, cap, 87, and their

Six MoxTas of the Years 1862467,

WHEAT: QUANTITIES IN (JUARTERS.

199, | 1863 | 1864 | 1865 | 1866 | 1ser.

. quarters. | quarters. | quarters. | quartets. I quarters, uarter

Seventh month ' 163,720 | 162,817 | 257,510 | 223,961 127.8;‘6 209,8?9
ggl:ltlhmonih % 138,810 | 187,011 | 264,939 | 201,953 | 191,057 | 102,303
Creontigy J1 264,410 | 350,308 | 323,292 | 318,803 | 325,056 | 265,668,
Tenth month ., .| 273,000 | 333,669 | 311,169 | 304,054 | 320,674 | 349,788
?::g;‘h mo::{.lh 265,160 | 325,209 | 302,446 | 295,632 | 284,530 | 265,622
(Bive'weeks) | 357599 | 472,876 | 399,358 | 391,941 | 332,934 | 301,558

ﬁ'mr: Averaar PricEs PEB QUARTER,

1862. | 1863. | 1864 | 1se5. | 1966 | 1ser.

s, d. s d s. d s d s. d s d.

Seventh month 57 o 46 7 42 o 43 10 54 1 65 1
N hth month 57 8 46 2 43 7 43 3 50 7 ; 68 o

(a'fe?;ﬁ) 56 I | 44 6 | 42 o | 44 o | 49 o | 63 5
Tenthmonth .. | 49 5§ 40 10 38 9 41 10 52 4 66 7
?:v‘uﬁnhhmotltlh 49 o | 3911 | 3810 | 45 7 | 56 6 | 69 9
(five ";‘e‘;“,) 46 8 | 40 9 | 38 3 | 46 8 | 60 3 | 67 7

Average Prices of BaiTisH WHEAT, BARLEY, and OATs per Quarter (imperial
Ieasure) as received from the INspEcTORS and OFFICERS of Excisk according
to the Act of 27th and 28th VicTorIa, cap. 87, in each of the last TWENTY-

six WEEKs of the Year 1867.
Weekending ~ Wheat.  Barley.  Oats.
s. d. s d s d
July 6 .. 64 11 3§ 3 37 1
dlyiz .. 64 7 34 9 28 5
Juyso .. 65 I 35 1 28 4
July 25 les 8 35 8 28 3
Aug, 3 67 5 35 3 27 6
Aug, 10 168 2 351t 28 g
Ang.1; .. 68 4 36 7 29 7
Aug.24 .. 168 2 39 4 2811
Awg.yr .. 66 7 39 6 281r
Sept.g .. 62 5 3810 127 6
Sptyy .. 61 3 39 9 137 3
Sept.ar .. 6211 40 7 127 O
Sept.28 .. 64 1 40 6 36 1
Average of
Summer 65 4 37 6 28 o
Quarter

ke

Week ending ~ Wheat.  Barley.
s d. s d
Oct. § . 63 5 40 3
Oct.13 .. 64 10 40 §
© Oect. 19 67 6 41 8
" Oct. 26 70 5 42 9
Nov. 2 6g 11 43 6
Nov. 9 70 I 43 ©
Nov. 16 7 1 43 7
Nov. 23 68 11 41 3§
Nov.3jo .. 68 § 40 ¢
Dec. 7 68 1 40 2
Dec. 14 67 3 40 8
Dec.2tr .. 66 9 41 2
Dec. 28 6 4 41 9
Average of

Autumn 67
| Quarter

A3

Oats.
s d.
25 9
5 3
25 10
26 o
26 4
26 1
26 1
35 8
5 9
5 9
3 4
24 4
25 3
25 8



The AVERAGE PricEs
A

Consols

ending

1865
Mar, 31

June 30
Sept, 30

Dec. 31

1866
Mar. 31

June 30
Sept. 30

Dec. 31

1867
Mar. 31

June 30
Sept. 30

Dec. 31

(for

893
90§
89§

88}

87
864
883

89}

90}
92}
943

943

43

44 10

45
46
3¢
56
6o
64

65

o

4

67 11

AVERAGE

Year,

1852
1853
1854
1855
1856
1857
1858
1859

~1
N
O Rwh VOVWY &

(X

)

of Consols, of Wheat, of Meat, and of Potatoes; also
of PAuPERS relieved on the last day of each Week andi
in each of the T'welve Quarters ending

a3d.—17d.

Mean 5§d.

43d.—7d.

Mean 5id.

43d.—7d.
Mean 5§

44d.—61d.
Mean 5id.

43d.—7d.
Mean 5’§d.

s}d.—7}d.

Mean 6/d.
43d.—7d.

Mean 5d.

43d.—7d.
Mean 5d.
43d.—64d.
Mean 5id.
44d.—63d.

Mean 5id.
44d.—64d.
Mean 53d.

w
r
@M =0 O NN

53d—7id.

Mean 64d.
63d.—81d.

Mean jid.

64{d.—84d.
Mean 74d.

sid.—8}d.

Mean 6}d.

sid—7id.
Mean 63d.

sid.—84d.

Mean 7d.

$id.—81d.
Mean 63d.

s3d.—71d.

ean 63d.
5d.—71d.
Mean 6}d.

d.—73d.
5\}ean Z;d

sd.—7d.
Mean 6d

43d.—63d.

Mean s d.

Best
Potatoes
r Ton
at Waterside
Market,
Southwark.

858.—97s.

Mean gr1s.

908.—1158,
Mean 103s,

658.—1008.
Mean 85s.

608.—gos.
Mean 75s.

718,

608.—95s.
778. 6d.

1208,
97s.
853.— 1308,
1078,

I1158.—160s.
Mean 1373,

1358.—~1758.
Mean 155s.

1c0s,—15

86 4
1860

1861 ﬁ i
18632 55 5
1863 44 9
1864 40 2
1865 41 Io
1866 49 II
1867 64 6

Avmge onbe Me
Jieved on the et dayot T®

142,329
125,846
117,172

129,036

139,546
123,657
120,955
133,979
147,620
134,678
129,838

146,237

813,371
776,016
719,589

735,359

759,402
734,139
717,553

734,312

832,364
779,629
743,977

771,230

IMPERIAL

36 7
36 1
35 1
33 11
29 11
9 9
37 5
40 ©

rato

36
56.
62

46

41
53
58

4¢

3¢

5¢




VITAL STATISTICS: —POPULATION; BIRTHS; DEATHS;
EMIGRATION; METEOROLOGY; IMPORTATIONS -OF
GRAIN; SALES OF BRITISH WHEAT; PRICES QF
QORN, &c.; AND PAUPERISM.

. e

[The fasts are derived chiefly from the Reports of the REGISTRAR-GENERAL ;
the Meicorological Reports ¢f Mr. GLAISHER ; thsBetumoftthom
or TrADE, andtkelsmmon-GmnuorImrsm ExrorTs.]

" Poruration of the Unirep Kivapo (exclusive of islands in the
British seas); also of ENGLAND, ScoTLAND, and IRELAND ; esfimated
to the middle of the year 1868 :—

Urirep KinapoM 1w 1868.

Males .. .. .. .. . 14,628,472
Females .. .. .. .. 15,741,373
Total .. .. .. 30,369,845
England. Scotland. Ireland.
Males .. ... 10,456,743 1,503,766 2,667,963
Females.. .. 11,192,634 1,684,359 2,864,380
Total .. 21,649,377 3,188,125 5,532,343

ENGLAND AND WALES.
Birtas and DEaTHES in the First Six Months of 1868.

Winter -Quarter (January, February, March).—Births xegistered
were 198,594. The annual® birth-rate was 3:694 per cent.; the
wverage derived from ten corresponding winters of 1858-67 being
8-674.

Deaths registered were 120,095. The annnal* death-rate was
2234 per cent. ; the average derived from ten corresponding winters
of 1858-67 being 2'576.

The fine weather of the quarter, in which penod February was
remarkably vernal in its character, exercised the most salutary
influence on the public health; and a singularly low rate of mor-

* The aunual birth-rate or death-rate of a.quarter represents the proportion
which the births or deaths in a quarter, after they have been multiplied by 4,beu'
tothepopnhhon. There were more than three births to 100 living ; nearly

vom.xv—s 8. A4
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tality was the result. There are only two instances, since
commencement of the national registration, in which the WI.:IC"—
death-rate was so low as it was in the early months of 1868. In €
winter of 1846 it was 2:157 per cent.; in 1856 it was 2'179.

1850 and 1857 it was respectively 2- 261 and 2-298. In the remea®
ing twenty-six seasons it ranged from 2:350 per cent. to 2:910.

The returns both of town and country testified to the higher c©*
dition of health enjoyed by their inhabitants. In the large to¥%
districts the rate of mortality was 2:403 per cent., the average bei X
2'761. In districts that comprise small towns, villages, and op>€
country it was 2:012, the average being 2:350. It is a subject £<
congratulation that at a time when commerce was depressed, px¢
vigions dear, and the resources on which the working classes depe®
for food and warmth were in many parts straitened or destroye<
the rigours of an inclement winter were not added to their othe
privations.

From ports in the United Kingdom there went in the quarte:
25,986 emigrants, of whom 7926 were persons of English origin
1917 were Scotch, 12,132 were Irish, and 4011 foreigners. Of the
total emigration 23,528 persons, half of whom were of Irish birth,
embarked for the United States; 57 for British North America;
1319 for the Australian colonies.

Spring Quarter (April, May, June).—Births registered were 202,892.
The annual birth-rate was 3764 per cent.; the average of ten
springs (1858-67) being 3-637.

Deaths registered were 109,984. The annual death-rate was
2-040 per cent.; the average of ten springs (1858-67) being 2-220.

This is the lowest death-rate that has occurred in the spring
season within the 30 years experience of the national registration.
The influence of the weather, which continued unusually fine,
appears to have been more decidedly favourable in country than in
town; for the death-rate in the chief towns was 2:220 per cent.
against an average of 2:353; while in the small towns and rural
districts it was 1'804, the average being 2:057. The mortality of
Manchester was 2-766 ; that of Sheffield, 2:634 ; and of Liverpool,
2:576 per cent. In Birmingham the rate was 2:066, and was rather
lower than that of London.

The total number of emigrants in the quarter (ended 30th June)

" was 82,068. Of these, 18,759 were of English origin, who, with
the exception of about 5000, went to the United States. Of the
28,829 Irish who emigrated, a still larger proportion, namely 26,262,
were bound to the same destination. Of the total emigration about
67,000 persons went to the United States, about 11,000 to British
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¥orth America, 3,000 to the Australian colonies. About a third
part of the emigrants were foreigners.

METEOROLOGY.

' Winter Quarter (January, February, March).—At Greenwich the

weather was cold during the first 11 days of the year; and the
deficiency of daily temperature averaged 64°. The wind was from
north-east ; on the 12th it changed to south-west, and the tempera-
ture rose above the average, and continued for the most part above
it till the end of the quarter. The average excess of temperature
in the 80 days ending the 31st March was rather more than 3%°
daily, Q@ales of extraordinary violence were experienced in
January.

February was remarkably warm. There were less than the
average of east winds and compounds of east winds in February
and March. The weather in the former month was more like
8pring than winter ; it caused vegetation to progress rapidly, and at
the end of the month trees and shrubs were budding, and the
accounts respecting winter-sown wheat were favourable,

March, though less settled than February, was still favourable to
dgricultural operations; good progress was made in ploughing,
Sowing, and planting,

At the end of the quarter vegetation was in advance of ordinary
#asons, and the prospects of harvest were favourable. '

From observations collected from mnearly 60 meteorological
&lations, it appears that the highest temperatures of the air were at

igh (Lansdowne, Bath) 67°0; Lampeter, 66°2; Marlborough
College, 66°-0 ; Osborne, 65°7; Leeds and Bywell, 63°:0; and Not-
tingham, 62°6. The lowest temperatures of the air were at
Lampeter, 14>4; Truro, 17°0; Allenheads, 18%0; Aldershot,
194; Ensleigh, 19°5; Nottingham, 19°-6 ; and Marlborough and
Btreatloy Vicarage, 19°8. The greatest daily ranges were at
Osborne, 16°-6; Wilton, 16°-0; Bywell, 13°-9; Nottingham, 13°8 ;
Marlborough, 13°7 ; Strathfield Turgiss, 13°6 ; and Ensleigh, 13°.4.
The least daily ranges were at Halifax, 6°3; Culloden, 7°3;
Guernsey, 7°6; Otley, 7°9; Cockermouth and Silloth, 9°0; and
Grantham, 9°1, The greatest numbers of rainy days were at Allen-
beads, 77; Stonyhurst, 68; Clifton and Eccles, 63; Miltown, 62;
Truro, 61; and Barnstaple and Royston, 60. The least numbers of
ainy days were at Ensleigh, 36 ; Norwich, 37; Osborne, Worthing,
.aud Gloucester, 38; and Wisbech, 39, The heaviest falls of rain
“were at Allenheads, 19:1 in.; Cockermouth, 18'5 in.; Stonyhurst,

A D
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1 4% in.; Lampeter, 138 in.; Trure, 121 in.; Silloth, 1149 in._
Culloden, 11+6 in. ; and Barnstaple, 11°5 in. The least falls of raim
~vere at Worthing and Wisbech, 3-9 in.; York and Ripon, 4-3 in. 3
North Shields, 4'9 in.; and Grantham and Leeds, 5-2 in.
_ Spring Quarter (April, May, June).—At Greenwich the weather
" during the whole quarter was remarkably fire and warm ; the tem-
perature was almost constantly over the average, exceptions being
few in number and small in amount. The average daily excees of
temperature for the 91 days ending 30th of June was 3°1, and for
171 days (from January 12th to June 80th) was more ﬁmn 33 m
cxcess.

April was warm {48°1), but not ina mmarkable degree, for #inoe
+he year 1771 there have been twenty-four Aprils of higher mean
temperature.

May was of higher temperature than amy since fhe year 1848,
when the mean was 59°-7, or 2°4 warmer than in this year; fhe
next and only other instance back to 1771 was in -1838, when
the mean temperature of May was 594. The mean temperaterres wof
all other Mays were less than 57°. That of last May was 57°8.

June was of high temperature (62°0), but this was greatly ex-
cceded n the year 1846, when it was 65°-8, or 3*8 warmer ; the ether
.3nstances of higher temperature in June back to the year 1771 were
in 1842, 1822, 1818, 1781, and 1775. The highest was -62°9 in
' 1842 and 1818, the lowest 62°5 in 1781.

The mean- temperature of the three months endmg June wee
$5%8 ; Yor the same peno& in 1775 it was 55%5; in 1822 was 55°0;
in 1844 was 55°1; in 1846 was 55°7; in 1848 was 55°3; and it
1865 was 56°-2; the only instance in 98 years of higher tempereture
in the corresponding quarter than that -of fhe present year, was it
1865. In the latter year the temperature in April was 52*8, heing
higher than that of eny ‘other April on record. -

The other years since 1771, when the mean tempemtnre of ¥he
fthree months ending with June excecded 54° and was less tham 55°
were 1778, 1779, 1788, 1798, 1811, 1826, 1838, 1834, and 1858.

The five monthe from February 14 to June B0k :—The moan bem
perature of this pertod for 1868 was 50°9, the mean temperatere:
of the oorrespondimg period of ether years distinguished by lng
temperatare, were as follows:—In thoyoa.r 1975 it was 50°9;
1779 was 51°1; m 1794 was 49°4; in 1822 was 51°1; in 18X
was 49°5; in1846 was 50°8; in 1848 was 50%6; and in 1859 i
was 50>1. The mean temperaturs of these five months for all 4
other years since 1771 was less than 50°0. In two instanoes there
fore, viz., the years 1779 and 1822, have these five months beem ¢
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higrher temperature than in 1868, and in both by so small an amount
only as the one-fifth part of a degree ; but if we compare the mean
temperature of the 171 days ending 30th June with the corresponding
peziod of other years, we find that the year 1822 is the only one
distinguished by an excess of temperature over the present year.

These same five months have been further distinguished by
having an almost constant atmospheric pressure above the average ;
themean monthly excess of pressure was more than 0°1 inch. They
have also been distinguished by a deficiency of rain in each month,
with the exception of April ; the amount below the average in the
five months ending June 30th was 2°-5 inches ; but reckoning from
1st January the fall of rain is very nearly the true fall for the period,
the deficiency being only 0°'1 inch. The period from 1st January
Ins been distinguished by an unusual distribution of rain; in
January it fell to the depth of 4-2 inches, being an excess for that
month of 24 inches. The drought which was experienced towards
the end of the quarter is not attributable, therefore, to a. deficiency
of rain since the beginning of the year up to the end of June, but to
its unequal distribution over these months, there having been a
great excess in January and a great deficiency in June, together
with an unusual evaporation caused by continued high temperatures,
extending over a period of five months.

The highest temperature at Greenwich occurred on 19th June,
when it was 87°, and on 13th and 14th June, when it was 85°
These temperatures were exceeded at some places in the Midland
Counties.

It is very remarkable that notwithstanding the continuance of
kigh temperatures, only one thunderstorm occurred at Greenwich
doring the quarter, that on the 29th of May, on which day the
greater part of the rain for that month fell ; and generally over
the country there have been much less than the usual number of
thanderstorms.

For agricultural purposes the month of April was favourable, and
at its end there was every prospect of an early and plentiful harvest.

HMay was remarkable for brilliant sunshine, high temperature, the
general forwardness of the season, and the promising appearance ef
the cereal crops.

June was favourable to the ripening of the wheat crops, but
injarious to grass lands, and to all spring and root crops.

The hay crop was housed in good condition at an unusually
small expense ; the quality is good, but the bulk is stated to be small.

In the quarter ending 30th June, the highest temperatures of the air
wereat Wilton and Leeds, 91°0, Royston, 89°-8 ; Weybridge Heath
and Wakefield, 89°-0 ; and Boston, 88°8. The lowest temperatures of
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the air were at Marlborough College, 19°-4 ; Wilton, 21%5; Streatley
Vicarage, 22°6; and Strathfield Turgiss, Wakefield, Hull, and
Ripon, 23°:0. The greatest daily ranges were at Wilton, 27°1;
Strathfield Turgiss, 25°3; Lampeter, 24°9; Streatley Vicarage,
24°8; Weybridge Heath, 24°7; Royston, 24°1; and Cardington,
24%0. The least daily ranges were at Guernsey, 10>8; Culloden,
10°9; Hawarden, 138>7; Worthing, 13°8; Otley, 14°2; Narth
Shields, 14%4; Helston, 15%2; and Cockermouth, 15%6. The
greatest numbers of rainy days were at Stonyhurst, 53; Allenheads
and Culloden, 51; Cockermouth, 38 ; Silloth and Miltown, 37; and
Eocles, Liverpool, and Bywell, 36. The least numbers of rainy
days were at North Shields, 11; Cardington, 18 ; Gloucester, 20;
and Osborne, Strathfield Turgiss, Royal Observatory, Battersea,
Wisbech, and Holkham, 21. The heaviest falls of rain were at
Cockermouth, 76 in. ; Silloth, 6'5 in.; Allenheads, 6'0 in. ; Guernsey
and Truro, 58 in.; and Bournemouth and Carlisle, 5-5 in. The
least falls of rain were at Llandudno, 2:0 in.; Royston and Wis-
bech, 2°4 in.; and Grantham, Boston, and Leeds, 2:6 in.

Mr. Herbert J. Little, of Thorpelands, Northampton, writes as
follows (see ¢ Times,” 29th July) :—

«“It seems to be a commonly received opinion that no year so
dry as the present has occurred since 1826. This is not so. Both
1863 and 1864 had less rainfall to the end of July than we have
already had this year, as the table underneath will show :—

1863, 1864, 1868,

Inches. Inches, Inches.
January .. . .. 1°716 . ‘708 . 3°088,
February .. .. .. -289 . 1°200 . 1°715
March .. .. .. 735 . 24585 . 1°850
April e ee e 040 . 545 . 1°390
May .. .. .. .. ‘835 . 1°702 . * 760
June.. .. .. .. 2°940 .. *940 .. ‘510
July.. .. .. .. *740 . 475 .. *130

8-185 8152 9°440

“That the presenmt drought is much more severely felt than
either of those mentioned above is certain, and for this reason—
that the rainfall in both those years came opportunely for the
crops, and especially was this the case in 1863. In that year four
months of the spring—viz., February, March, April, and May—only
gave 2°789 in. of rainfull, but a ¢dripping June’ proved the truth
of the old adage, and gave us one of the finest harvests of the
present century. ’ C

“In 1864 grass:was nearly as much burnt up, but the corn crops
were saved by the rains of May and a cool June, with nearly
double the rainfall of the same month this year.

“Now, according to Mr. Symons's tables in the ¢Times’ of
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the 27th inst., the rainfall of 1826 far exceeded that of either of the

Ahree years mentioned, smonntmg for the fonr months, April, May,
June, and .July, to 7°68 in., and yet that year is remembered- all
over the country as “the hottest and driest ever known,” and old

. farmers assure me that nothing like it has been known since then
until the present. The reason for this must be sought, then, not
—n the amount of rainfall, but in the excessive heat, in the absence
-of cdloud, in the wopderful dryness of the atmosphere, and in the
acomsequent excessive evaporation. - A glance at Mr. Symons's tables
will show that in respect to temperature, June of 1826 was two
degraes higher than June of 1868, a.nd that July of 1868 will
exceed the corresponding month of 1826. -

“ One word about the crops. There is an opinion pmvalent that
wheat does not want rain, and to a certain extent it is trme. No
doubt there are many very fine crops of wheat this year, and on
‘deep rich clays and loams they -are probably unsurpassed; but I
cannot think that taking the country through, light and heavy
land together, the yield will come near that of 1863, when the
wheat crop, after being strengthened 'and stiffened and braced up
by the spring drought, was fed by the.copious shawers of Jume
almost to its full capability. Barley has, much- of it, never come
into ear at all, and will probably not exceed half a crop in many
important districts. Oats are nearly as bad. - Beans almost totally
destroyed by fly, and green crops a total failure.”

‘CORN : IxporTATIONS, SALES, AND PRICES.

Quaxrrries of WHEAT, WaEATMEAL and FLouR, BaRLEY, QaTs, Pras and
Beaxs, IMPoRTED into the UxiTep KiNepoM in each of the Firat Six
Moxras of the YEAR 1868.

l tmeal . ; '
1068, ', Whest Wheatmeal | By ‘ Pews. | Beoma
. cwis. | oWt 1 cwa .| cwts.
Janvary .. | 2,724,152 255,898 | zz7,xBr | 404,¢ 67 171,308 | 128,345
"*'Wy 2,283,426 |- 253,311 1 332,038 | 98,0f9 | 34,722 | 136,415
e | 3,457,943 | 264,158 | 738,979 | 750,332 | 13,378 | 213.547
f,‘:“l 3,095,369 | 248,368 | 508,233 | 746,027 | 33,002 | 145,952
3,219,849 | 198,878 | 367,593 | 534,893 | 42,668 | 168,064
‘ 2,915,764 | 206,409 | 422,505 | 951,504 | 101,823 | 305,368
Twn.in! A : e
Six }ir7,696,503 '1,427,022 '2,586,529 - 3,486,392 L 396,801 '1,097,691
-y i T 252

P i

Nore—The average wenghts per quurter of corn, as adopted in the office of the
Ipector-General-of Imports and Exports, are as follows :—For wheat, 485} lbs.,
“or 4§ cwts, ; for barley, 400 lbs., or 3% ¢wts. ; for oats, 308 Ibs., or 2 cwts. Corn
:::n entered and elnrged withs dury by wezght instead of measur: since Sq.p-
lember 1864, . .
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Quum'rms of WHEAT, BARLEY, OATS, PEAS, Bxus, Inp1ax Corx or M
IupPoRTED in the Srx MoxThS ended 30th of .

¢ in the 1866+7-8; also the CouxTmies from which
‘WHaeAT, and FLour were obtained.’
1868, 1867, 186¢
‘Wheat from— cwts. cwts, cwia.
Russia .. .. .. .. . 3,649,398 5,147,296 4,489
Denmark .. .. .. .. . 148,615 305,412 249
Prussia .. 1,663,193 3,532,054 2,213
Schleswig, Holstem, and Lauenburg 73,507 83,599 32
Mecklenburg .. .. 302,215 498,343 371
Hanse Towns .. .. . 315,701 432,281 382
France .. .. 3,683,389 418,793 12
Illyria, Croatia and Dalmatia .. .. 1,157,006 239,976 615
Turkey and Wallachia and Moldavn 295,973 1,338,159 »915
Egypt . e e 7,012 48,505 2,294
United Stntes o e e e 315,160 1,071,512 3,817
Chii .. .. o ee e 12,000 857,047 442
British North Amenca e e e 8,789 87 154
Other countries .. .. .. .. .. 876,708 475,492 704
Total Wheat .. .. .. ,508,676 14,448,556 17,696
Barley .. .. .o e ee . o 3,954,929 3,336,476 ,586
QOats ., ve 4o e 3,490,490 4,281,150 3,486
Peas .. ee e es ee e 542,637 743,118 396
Beans o e e - 244,376 996,006 1,097
Indian Corn, or Maize .. .. .. .. 6,155,931 4,563,553 4,913
Wheatmeal and Flour from—
Hanse Towns .. .. .. . 130,352 238,053 281
France . .. 2,713,046 882,613 227
United States .. . 164,735 106,272 338
British North America 6,142 6,584 64
Other countries .. . .. .. 120,209 589,550 515
Total Wheatmeal and Flour 3,134,484 1,823,072 1,427

CoxruTED REAL VALUE oF CorN IMPORTED into the UNiTED Kinapo
the Three

Kh;m .
T
Oatsey
Maize .. ..
Other kinds
‘Wheat Flour

.o .o
..
.o .o oo
.o
.o

Fl.our

Total of Corn

’ 1867

£, £, £,

. 9,775,616 12,983,090 ' 24,985,
3,534,668 3,745,944 | 3,832,
2,771,133 3.632.385{ 4,319,
o 2,234,396 4,530,503 | 3,834,
. 791,249 1,321,069 1,778,
. 2,622,888 3,796,911 3,519,
. 4,165 36,082 93,

20,724,115 30,045,984 a; 41,364,
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QuaxriTIes of BRITISE WHEAT SoLp in the Towns from which Returns are
received under the Act of the 27th and 28th Vicromta, cap. 87, and their
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" AVERAGE PRICES, in each of the First Stx MoxTHS of the Years 1863-68.

QUANTITITES IN QUARTERS.

1868. 1864. 1866. 1868, 1867, 1868,
| quarters, quarters, quarters. quarters. | quarters. quarters.
First month .. | 262,923 | 344,930 | 300,816 | 212,713 | 221,791 | 193,077
Seqondmor:hth 239,882 | 306,713 | 298,271 | 259,999 | 203,900 | 201,325
m('ﬁﬂ,:’f,:eh) 281,405 | 350,974 | 373,069 | 331,295 | 280,878 | 235,402
Fgmrthmonth 243,552 | 285,286 | 261,501 | 250,159 | 205,231 | 173,120
gil::llllmong .. | 267,587 | 284,601 | 327,694 | 250,890 | 221,067 | 162,030
(tve weeks) f| 302897 | 333,201 | 283,528 | 245,393 | 196,985 | 138,142

AVERAGE PRICES PER QUARTER,

1863, 1864, 1886, 1868. 1867. 1868.

| #d| .d| s d| s d| s d| s

Fistmonth .. | 47 § 40 7 38 6 | 4510 | 61 5 70 4

m;dmoxgh 47 3 4 8 38 3 45 7 60 11 73 11

(ﬁ,e“:f;h) } 45 8 | 40 1 | 38 6 | 45 4 | 59 9 | 73 x

Fourth month 45 7 4 o 39 8 44 10 6r 7 73 4

g‘ﬁtll‘lmonttllll |l 46 & 39 2 41 o 46 3 64 8 7 3
X o

veoncay )| 468 | 398 | ax 5 | 48 3| 65 5 | 68 9

AvERaGE PricEs of BRrTisE WHEAT, BARLEY, and OATs per Quarter (Imperial
Measure) as received from the InspEcTORS and OFFICERS of Excisk according
to the Act of 27th and 28th Vicroria, cap. 87, in each of the First TWENTY-

srx WEEKS of the Year 1868.

Week ending | Wheat. | Barley. | Oats. Week ending | Wheat. | Barley. | Oats.
s, d.| s d| s d s, d.| s d| s d
January 4 .. | 67 10 | 41 4|25 10| April4 .. |72 6|43 4|27 2
January rr., |69 6 | 4r 6|25 5! Aprilxxr .. |73 243 6|27 8
January 18.. | 7x 6 [ 42 1|25 7. April18 .. |73 8431029 0
January 25., | 72 442 625 6 .[ April 25 .. |n73 1X | 45 2|28 2
Pebruary 1.. | 72 6 | 42 4 |35 11 ;l May 2 74 2|44 3|28 3
Febrnary 8., {73 4{43 7/26 o Mayg ..|74 7|43 828 4
Pebruary 15 | 73 o |42 5 (25 9 | Mayi16 .. |74 3|44 4|28 8
February 22 72 11 | 42 9| 26 3 ‘ May23 .. | 731043 1|29 9
February 29 | 73 4 | 432 5[ 26 9 ’| Mays3o .. {72 3 (43 3(29 6
March7 .. {73 8|43 1|27 2! June6 .. |70 8|40 10,29 1O
March14 .. |73 1({43 3|27 2| Juner3 ..[67 6|42 2|30 4
Marchar .. |72 5|43 4|36 9| Junezo .. |66 1|39 2|29 3
March28 .. | 721043 3|27 5 ( June27 .. |67 5/39 1|30 o
!
. | . .
13';‘{:“ 172 243 636 3 T‘l:‘e'x:.n } 71 10 ‘ 41 9|28 11
| .




( XXII )

AveEraaE Pricrs of Consols, of Wheat, of Mesat, and of Potatoes; also the
\VERAGE NUMBEE of PAUPERS relieved on the last day-of each Week; and the
{eaN TEMPERATURE, in each of the Fourtecn Quarters ending June 30th, 1868.

\ AVERAGR PriCES. ) | PAUPERISAL |
I
rters Wheat Best Quarterly Average of the| Mesa
per | Meat perib. at li?hh‘n Potatoes Numbei of Paupers re- | T
fog |Opcls| Quarter | and e i rTon | lieved on the last day ofl e
or Vaterside each
Money). Ingsm “lhrk?t. wee*. — o
Wales. Beef. Mutton. Southwark. In-door. | Out-doer.
365 £ |s d 0

31| 897 | 38 4 ' add—yd. |sdd—7dd. | 8se—g7e. | 142,329 | 83,371 | 36'5
3 9|3 Mean 53d. | Mean 64d. | Mean 9tlc. )
e 30 of | 40 6 |43d.—63d. 63d.—8}d.| gos.—115s. | 335,846 | 776,016 | 56°2
3 ol ]&ean 53d. Mean ;3d. [Mean 102s.6d. ’ !

|
.30 | 8 43d.—7d. 6id.—83d.| 65s.—1008. | 117,172 | 719,589 | 62°5
3 of |4 3 Mean 53d. | Mean 74d.| Mean 85s.

. 31| 88) | 44 10 |43d.—7d. |54d.—8}d.| 60s.—gos. | 129,036 | 735,359 | 46°0
3 J Mean ;gd. Mean 6}d. | Mean 75s. ' '

. 8 6 |43d.—63d. | s3d.—73d.’ 558.—g0s | 139,546 | 759,402 | 4172
3 T % Man;%d. Mean 6id. ;Mean 72s. 6d. ’ 759 4

e30 | 86} | 46 6 |43d.—7d. |54d.—8)d. 6os.—g5s. | 123,657 | 734,139 | 530
3 i Mean 5}d. | Mean 7d. [Mean 77s. 6d. | ! ’ 5

t.3o0 | 883 | 51 o |53d.—93d.[53d.—83d.| 758—1206, | 120,955 | 7174853 | 58°9
3 ' Mean 6)d. | Mean 63d. |Mean 97s. 6d. ’ : 5

.31 8 6 8| 43d.—7d. |53d.—73d.| 85s.—130s.| 133,979 4,313 3
3 4\ 3 Mean 51d. | Mean 6}d. |Mean 107s. 6d. ’ B3 46
867

.31 | 90} | 60 7 |48d—7d. | 5d.—7}d. | 1158.—1608s. | 347,620 | 832,364 | 38°9

3 ' Mean 5id. | Mean 6}d. Mean 137s.6d. ’ ) 3
e 30 2§ | 64 © |43d.—68d.|53d.—73d. | 1358.—1758. | 134,678 | 779,639 | 53°
3 e Mean 53d. | Mean 6}d.| Mean 1558, i ’ 538
t. 30 65 4 |48d.—63d.| sd—7d. | 1008, —155s. | 129,838 | 743,97 .

3 9d | & ;ian 53d. | Mean 6d. |Mean 1278.6d.; ’ 977 ) 5971
%31 | 943 | 67 11 {44d.—6§d.|44d.—61d.  1108.—1558. . 146,337 | 7714330 | 42°
Mean 53d. | Mean 53d. Mean 13286d.’ ' . 5
868 i .
r.31 | 93 | 72 2 43d.—63d.[43d.—63d. 1258—1708.! 159,716 | 860,365 | 41.4
Mean 5§d. Mean 53d. Meanx47c.6d.f

1e 30 | 943 | 71 10 '43d.—63d.| 43d.—7d. 1303.—17“.' 143,588 | Boo,gus | 55°8

! | Mean 5¢d. | Mean 5:d. | Mean 150s.

PAUPERISM.

The ToTAL number of pau rclieved on the st January, 1868, in 655
unions and single parishes under Boards of Guardians, in England and Wales,
was 1,040,952, of whom 163,080 wcre in-door paupers, 877,872 were out-door.
The total gives a proportion of 1 pauper to every 19 persons in the population
of those unions and parishes, as returned at the census of 1861, or a proportion
equal to 52 per cent. The number of insane poor was 42,927. 6:0
Jan,, 1867, the number of adult able-bodied paupers was 158,308 ; on the 1st
Jan., 1868, it was 185,630, exhibiting an increase of 27,322, or 17°3 per cent.
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JOURNAL

OF THE

ROYAL AGRICULTURAL SOCIETY
OF ENGLAND.

1.—On the Farming of Westmorland.” By CrAYSTON WEBSIER,
Land Agent and Surveyor, Kendal.

Prize Essay.

WESTMORLAND is bounded on the east by Yorkshire and
Durham, west and north by Cumberland, and south by Lanca-
shire. Its greatest length, measuring from Morecambe Bay to
the Tees at Tyne Head, is 41} miles, and its greatest breadth,
from Bow Fell to Stainmore, 401 miles. It compnses 3 poor-
law unions and 32 parishes, subdivided for rating purposes into
109 townships, and about 165 highway districts.

Its population wasin 1801 .. .. .. .. 40,805
" . 1811 .. .. .. .. 45922
. ., 1821 .. .. .. .. 51359
. , 1831 .. .. .. .. 55041
" . 1841 .. . .. .. 56454
v » 1851 .. .. .. .. 58,287
» » 1861 .. .. .. .. 60810

These figures show a slow rate of increase compared with
other counties. Between 1851 and 1861 there was a consider-
able decrease in some of the purely agricultural parishes, while
a considerable influx has been and is going on towards the
Windermere and Lake district. Westmorland is the thinnest
populated county in England, the number of inhabitants per
square mile being only 80, while the average of England is 373.

In 1851 there were enumerated 2333 farmers, agricultural
outdoor labourers, 2404 ; indoor farm-servants, 1957. The total
number employed in manufactures of all kinds was stated at
1933. The same returns indicated a remarkable extent of migra-
tion from the county to towns, besides emigration. There were
then ]iving in England, but out of the county, 23,068 persons
born in it, and of these 1233 were in London. In 1861 there
were 11,810 inhabited houses, 597 empty, and 75 bulldmfr

YOL. IV.—S8. 8.



2 The Farming of Westmorland.

The area of the county has usually of late been estimated at
485,432 acres. In 1793 the late Bishop Watson attempted an
estimate by the primitive mode of cutting out and weighing &
piece of Jeffery’s map, and so made it 540,160 acres; but by
computation by scale from the same map, only 407,040 acres.
The following summary is believed to be correct.

]
i ‘ Lakes,
Tarishes. | g:g;i’;g' Pag:xl'es.! ‘Woods. Roads. - Railways. Tmardns. Total
: [ ' Rivers.
Acres. Acres. | Acres.  Acres. Acres. , Acres.
Appleby St. Lawrence . 120 310 73 .« | 56
Appleby St. Michael .. 7,416 1,600 ' 350 88 52 | 108 521
Asby .. .. .. .. 3,077 1,400 | 100 44 .. 12
Askham .. .. .. 2,011 250 | 100 24 . 23
Bampton .. .. .. 6,748 300 | 100 31 . 234 98
Barton .. .. .. | 18,695 3,500 | 850 73 15 | 1558 )
Beetham .. .. .. 401 1,000 | 2,150 150 31 7 621
Brough .. .. .. | 11,311 2,000 | 550 105 35 50 21,646
Brougham .. .. .. . . 650 57 24 55 6,2
Burton .. .. .. .. 1,500 | 460 112 15 32 7,634
Cliburn . .. 140 26 . 36 1,890
Clifton.. .. . . 50 35 48 13 1,78
Crosby Garrett .. .. | 1,794 600 70 43 10 25 5,108
Crosby Ravensworth | 6,913 2,750 . 480 124 26 39 17,962
Dufton .. .. .. | 12,368 1,750 | 130 14| .. 92 | 16,848
Grasmere .. .. .. 12,022 4,000 | 1,350 90 | .. 487 24,358
Great Musgrave.. : .. 1,500 80 24 10 14 3,190
Heversham .. .. .. .. 1,750 | 1,050 309 40 ' 119 18,80
Kendal .. .. ..' 5,900 18,000 | 3,500 672 215 556 1
Kirkby Lonsdale .. 4,493 8,000 | 1,600 336 | 100 405 b
Kirkby Stephen .. 14,440 4,000 400 189 80 126
Kirkby Thore .. .. 4,972 1,150 200 78 B 49 -
Long Marton .. .. 2,097 500 170 72 . 20 j
Lowther .. .. .. .. .. 300 38 20 31 e
Morland .. .. .. 650 | 1,030 181 24 76 s
Newbiggin .. .. .. . 200 50 13 .- 3 P
Ormside .. .. .. . .. 180 49 . 26 2,7!“
Orton .. .. .. .. 9,300 2,500 | 230 177 73 127 24,582
Ravenstondale .. .. 9,562 750 90 70 17/ 39 16,40
Shap .. .. .. .. 9,601 8,500 | 150 114 56 310 27,17
Warcop .. .. .. 3,904 1,150 | 220 92 30 40 11,499
Windermere ., .. . 5,000 | 1,580 ' 152 15 3688 19,67

147,025 74,420 118,070 3655 947 = 8518 :

The total gross estimated rental of the county, as fixed by the
Assessment Committees, is about 455,330., of which 61,9277
is due to railways. The average rental per acre of the land
(excluding towns, railways, &c.) is about 14s. 6d. per acre, and
of the ancient inclosed lands, commons excluded, as nearly as
possible 20s. per acre.

The writer has been at some pains to ascertain the proportions



The Farming of Westmorland. 3

»f the above areas cultivated and otherwise, and believes the fol-

owing table to be near the truth:—

Acres. Per cent of the

whole county.

Land under corn crops in 1865 e ee e . 22130 = 4442
. green crops e oo 1191 = 223

”» bare fallow ,, e e e 2105 = 041

» artificial grasses under rotation .. .. 18519 = 369
Total arable, taken from Government Returns 53,945 = 10,75
Permanent pasture, meadow, and ancient inclosures 159,931 = 3193
Rough pastures and low allotments.. .. .. .. 33793 = 674
Hill pastures and high allotments .. .. .. .. 74,420 = 1485
Fells and commons, uninclosed o e .. .. 147,025 = 2935
Woods and plantations .. .. .. .. .. . 18,670 = 375
Reads .. .. .. .. .. & & . . . 38655 = 073
Raillways .. .. .. .. . o oL 947 = 019
Lekes, tarns, rivers,and ponds.. .. .. .. .. 8518 = 171

500,904 = 100-00

Out of the 22,130 acres under corn-crop, no less than 17,042
acres were oats. These figures plainly indicate that Westmor-
land is not an arable district, only about one-tenth of the gross
area being under the plough. Nearly one-third of its surface is
yet uninclosed ; commons remaining in 20 out of 32 parishes,

In March, 1866, the county possessed 55,328 head of cattle,
being 91 for every 100 of population, and 11'4 to every 100
acres of area, the average of England being respectively 102 and
174, There were of sheep 224,664 ; being 46'3 to every 100
acres, or just about the average of England.

The county is essentially mountainous, yet it contains many
fetile and smiling valleys, with the charming lakes of Winder-
mere, Ulleswater, Grasmere, Rydal, &c. The climate, though
!mmid, is very salubrious, the mortality of the whole county
1n 186 being only eighteen in the thousand ; that of one district
being only 14-3. ~The lake district attracts permanent residents
In increasing numbers, notwithstanding its pluvial notoriety.

The great Pennine chain, stretching from Cross Fell to Stain-
more, guards the county on the east; the giant ramparts of the

e mountains, “ the mighty Helvellyn,” Bow Fell, &c., on the
west. The northern parts dip into the fertile vale of Eden, and

e southern extremity is washed by salt water in Morecambe

ay, The county is cut in two across its centre from east to
west by what may be called a backbone of mountains and high

nd, stretching from the head of Grasmere by Shap Fell, Ash
ell, &c., to the Pennine chain. It is pierced by several passes,
mch as Raise Gap, Kirkstone, Shap, &c. The waters north of
thu ridge run into the Eden and Solway Frith, those south of
;- 1nto Morecambe Bay.
B2
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This great natural division asserts itself in various ways,
remarkable in so small a county. The vernacular of the common
people on either side of it is different; that on the north ap-
proaches the Cumberland and Border tongue, while that on the
south may be called the pure Westmorland dialect, quite dif-
ferent from that of Lancashire. The modes of farm manage-
ment, farming customs, times of entry on farms, weights and
measures of grain, the soils, and general features, are more or
less distinct, while the rainfall is something like 40 per cent. less
on the north than on the south side of the line.

The county is pretty well supplied by railways, which appear
to intersect 21 out of 32 parishes. The Lancaster and Carlisle,
now part of the great London and North-Western system, pierces
the county through its centre from south to north, scaling the
heights of Shap Fell, once thought by George Stephenson to
be impracticable for the locomotive; a branch from Kendal
taps the lake district at Windermere ; another from Low Gill,
down the Vale of Lune, links the county with Yorkshire. The
South Durham line, from Tebay over Stainmore, affords access
to the Durham Coal Fields and the east coast. The ¢ Eden
Valley” connects the county town of Appleby with Kirkby
Stephen and Penrith. The Ulverston and Lancaster Railway,
crossing the upper part of Morecambe Bay, cuts through a nook
of the county at Arnside.

The outlay on highways is about 4000L a year, but they cer-
tainly cannot be described as in good order.

The annual cost of out and indoor relief and maintenance of
the poor is about 5400/, The poor-rates average about 1s. 3d. in
the pound ; highway rates, 4d. ; tithes, 2s. per acre. Some of the
parishes are tithe free, or nearly so, land having been allotted in
lieu thereof on the inclosure of the commons.

The following shows the height in feet of various points above
the sea-level :—

st
Mountains, ’ Mountain Passes. | Towns and Villages. Laltes and Tarns-
Feet. Feet, Feet.) ’ F&;‘"‘
Helvellyn . . , 3118 Kendol Town Hall . . 171 | Windermere. « lm
West {Bow Fell . . . 2960 Kirkby Lonsdale Church 214 | Rydal . . . - ;ﬁ
Langdale Pike . 2401 | Dunmail Raise 800 | Milnthorpe . . . ., . 44 | Grasmere. . .
Migh Sureet .. 2663 | Kirkstone . . 1467 | Orton . . . . - - - 750 | Easedule . . - 4
ells, . . 19 ir! en . . . e. .. -
Central { Wasdale Pike . 1853 }s"‘l"'e“"‘“d 1300 Bmug{ CPRel 1 590 | Hayes Water - {gﬁ
Orton Scar. . . 1352 | Orton Road . 1250 | Appleby. . . . . . . 500 | Blea Water. . &
Wild Boar Fell. 2323 | Ash Fell. , . 1180 | Shap . . . . ... . 900 | Hawes Water -
Mallerstang Fell 2328 Crosb{lv“ th . 700 | Ol ter o o a
Peniine | Stainmore . .. 1563 | Staiumore . . 1436 | High Winder . . . . 1000
Mickle Fell . . 2547 .
Chalnt .
* | Murton Pike . 1949
Cross Fell , , . 2799
- R
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GEoOLOGY.

Geologically, the county has three main divisions, viz., the
Cumbrian Mountain Slate Rocks, the Mountain and Carbon-
iferons Limestone, and the new Red Sandstone. There are
numerous minor divisions (see Map).

The north-western part contains green slate and porphyry.
Slate quarries are worked in Langdale, Grasmere, and Kentmere.
The western mountains run up into some of the highest and
most rugged peaks of the lake district. In the south-eastern dis-
trict are found some of the fossiliferous rocks of Kirkby Moor.,
In a few places in the vales of Kent and Lune, and near Shap
Wells, are small patches of the old red sandstone, on which is
invariably found a superior class of fertile soil. The peculiar
“Coniston band ” of limestone, which, after crossing the country
to the west in a straight line, emerges from the bed of Lake
Windermere, and runs in a narrow belt across Kentmere, to near
Shap Wells—wherever it comes near the surface, affords herbage
much sweeter than that on either side.

The mountain limestone is abundant at Kendal, and to the
west, the lofty escarpments of Whitbarrow, Farlton Knot, Arn-
side Knot, and Scout Scar, being formed of it. It occupies
much of the central part of the county, as at Orton, Crosby
Ravensworth, Shap, Ravenstonedale, and Kirkby Stephen, and
on the Pennine chain it is occasionally capped with the mill-stone

it

On Shap Fell is the granitic peak known as Wasdale Crag,
whence boulders have been spread wholesale, by glacial agency
probably, over nearly all the county, especially to the north and
east. Some have crossed the deep Vale of Eden, and afterwards
surmounted the summits of Stainmore, 1000 feet high, and lie
stranded on the distant plains of Northern Yorkshire.

The lead-mining at Patterdale and Murton employs altogether
about 300 hands. The only coal worked is at Tan Hill on
Stainmore, and it is of poor quality ; and, though previously to
the railways, supplying a considerable district, it is now of small
account. The extent of mining in Westmoreland is too small to
have any appreciable effect on its agriculture,

Sor1s.

In many instances the underlying geological formation is,
on account of deep deposits of drift, no reliable guide to the
- Qualities of the surface-soil. Very often the most extraordinary
Yariations occur in the soil in short distances, and even in the
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same field—very troublesome to the farmer, and puzzling to the
valuer.

Westmorland is certainly a thin-skinned shallow-soiled county.
The soils in the Vales of Kent and Lune are gravelly, here and
there intermixed with more loamy patches, well adapted for all
kinds of crops, but good feeding old grass-lands are in very small
room.

The Vale of Eden is sharp and sandy, in some parts with
gritty deposits from the mountains, forming first-class and early
turnip and barley soils, and here and there tolerable meadows.

Commencing near Kirkby Stephen, and running westwards by
Soulby, Bleatarn, Ormside, Hoff, Colby, Morland, Newby,
Strickland, and Clifton, to the Eamont, is a belt of cold un-
grateful clay, very profitless to the farmer. All this district is
naturally wet; turnips are raised with difficulty, and here the
bare fallow for wheat still lingers. This may be reckoned the
poorest Jand in the county, although resting on the limestone
formation, which, on the southern side of the county, comprises
the best land where there is sufficient depth of soil.

Along the base of the Pennine range is found a continuous
-belt of first-class grass-land, as at Stainmore, Brough Sowerby,
Brough, Hilton, Murton, Dufton, and Milburn. The meadows
at Stainmore, although in a high cold climate, produce herbage
unsurpassed in the county for aroma and feeding qualities.
Similar good meadows are found at Shap, Orton, and Raven-
stonedale, and it is always thought good farming to procure
natural seeds from those places for laying down arable lands in
the lower parishes for permanent grass.

As a general rule, in most of the valleys, the deepest, strongest,
and best soil is found near the base of the mountains, often
succeeded by a belt of clay or colder land, and, as the river is
approached, by deposits of sand and gravel. In many places the
substratum for some distance on each side of ariver is little more
than ¢ shillow,” or pebbles, thinly grassed over. The uplands
are often cold, inferior land, with a stiff impenetrable subsoil,
locally called *“sammel "—gravel and clay indurated—and very
difficult to drain.

The mountain vales, such as Mallerstang, Long Sleddale,
Troutbeck, Grasmere, &c., contain narrow bottoms of productive
meadow. Although often grazed by the mountain sheep till
late in May, the crops of hay in July are abundant, and grow
more rapidly than in lower spots. July, however, being
almost invariably a wet month, the hay harvest in these high
districts is often a protracted and weary time, and frequently is
not over till into September, and occasionally even October,
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The various dales, such as Langdale, Patterdale, Hartsop,
Troutbeck, Kentmere, Long Sleddale, Martindale, Mardale,
Swindale, Wet Sleddale, and Mallerstang, are unique in character.
In the centre of the vale is the swift-flowing ¢babbling
brook,” with a narrow strip of verdant mead on either side, then
succeed the ‘“intack,” or fell-side pasture, often fringed with
shaggy underwood and bosky dells, vestiges of the primeval
forests—above all are the cloud-capped mountains. The inha-
bitants retain much of the primitive simplicity of their fore-
fathers. On the fells of Martindale there still survives a herd of
wild red deer.

Pringle, writing in 1793, describes the then existing system of
farming as very primitive indeed. On the best arable lands the
course was—1st year, oats; 2nd, barley; 3rd, oats; sometimes
two crops of oats before the barley. The land was then left to
itself, without any seeds sown, the farmers thinking that quite
needless, as the land was so “girse proud.” The next year’s
produce was a thin crop of natural hay, mostly twitch-grass and
weeds ; the crop used to improve till towards the third year, but
then deteriorated, and at seven years the ground was a soft carpet
of moss, then came the plough and the above course again.

On the lighter soils about Kendal, a crop of potatoes was
taken between the oat crops, followed by barley, and then oats
again ; turnips were then quite a curiosity, and people would
travel miles to see a crop of an acre or two, some pronouncing
them a new-fangled and useless fancy.

About the beginning of the present century the high price of
grain, caused by the Continental wars, led to the inclosure of
many thousands of acres of the lower lying commons. This
period is still spoken of by the older farmers as * Bonneypart
time,” and with many a sigh of regret, when the famous crops
and prices then obtained are remembered. Immediately the
allotments were set out the plough was stuck in, and a scourging
succession of corn-crops, one after another, taken for years. At
the same time large and costly buildings were erected, as if such
times were to last for ever. The land being ¢ fresh,” and
generally heavily limed, produced fine crops at first, but after the
final struggle of Waterloo, and the collapse of prices, all was left
to Dame Nature; it “laid itself down,” and a deal of it, as
about Newby, Sleagill, Ormside, Bleatarn, Hoff, and many other
places, has never been touched since—permanently depreciated,
and a monument of folly, much of it on the bare clays being
scarcely grassed over after lying half a century. One farm is
pointed out as having, when newly inclosed, been let at 3001
a-year, now let at only about one-third of that amount.

If instead of being robbed with the plough, these districts had
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been drained, limed, and kept in pasture, their present value
would have been threefold what it is.

It is noticeable that many decent patches of land on the open
commons have been ploughed at some period, and there is
scarcely an acre even of the best meadows and pastures that has
escaped the plough at some time or other.

One reason of this, in addition to the tempting prices above
referred to, was doubtless the defective internal communication,
which caused every farmer to grow grain to provide bread for
his family, otherwise unobtainable. Till within a comparatively
recent period there were no carriage-roads, and all the traffic of
the county was carried on by pack-horses. If the traveller looks
underneath the present bridges, he will find that most of them
have been widened once or twice, the original width being not
calculated for carriages. In those times the farmer manufactured
much of his own clothing from his own wool, and it is not long
since the spinning-wheel disappeared from the farm-houses.

Many of the rural roads go right over the hills in an appa-
rently unaccountable manner. When pack-horses only were in
request, a steep hill was not of the consequence it ultimately
proved for carriages, and the base of the hill, along which the
road might have gone level, was then probably an impassable
swamp.

Pringle’s report in 1797 says, ‘A large proportion of the
land is occupied by ¢estatesmen’ of from 10Z to 50. a-year, and
the farms in general are so small that it is rare to meet with
one of 100/ rent, though there are some of 200/, or 2501.”

A wonderful change has since taken place ; the old class of
“ estatesmen ” are nearly extinct, although a few remain, prin-
cipally in the mountain dales. The ancient small tenements,
which had descended from father to son for many generations,
became burdened with charges to younger members; often the
family was too large to be sustained on the limited area, while
mortgages and arrears of interest accumulated with fatal celerity ;
then perhaps came bad seasons, losses in stock, and similar
reverses to which the occupier of land is always liable, and so at
last the patrimonial estate had to be parted with, The tendency
has all along been to render the already large landowners larger
still, while the small owners are gradually disappearing.

In the neighbourhood of the Lakes a new class of competitors
for the ownership of the soil has arisen in the merchant princet
of the manufacturing districts, who eagerly buy up any nook
where they may escape from their own smoke, and enjoy pure
air and bracing breezes, with shooting and fishing,

As regards farms, the tendency has been and continues in the
way of consolidation, by laying two or three small farms intc
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one. There are now very numerous farms of 200l to 3007
a-year rent, and several from 500/ to 700, or upwards. Some
of these are very extensive, such as Forest Hall, 4350 acres;
Shap Abbey, 2830 acres; Helbeck Hall, 2000 acres; Rydal
Demesne, 1900 acres ; but these of course include a large pro-
portion of mountain or fell land. A large number of small
farms are left, rented at 30l or 50/, and upwards.

Good farms about Kendal, Natland, Heversham, Milnthorpe,
Barton, and Kirkby Thore, average from 33s. to 42s. per acre
dairy-farms near Kendal, 40s. to 50s. In the immediate vicinity
of towns and villages, accommodation fields of old grass let at
from 3. to 6l per acre. On the poor clays lying between the
central ridge and the Eden, 15s. may be an average. Hill-side
pastores, capable of summering young stock, from 8s. to 16s. ;
higher pastures, 3s. 6d. to 7s. 6d.; and fell lands, all the way
from 4d. to 1s. 6d. per acre.

The rent of grass and stock farms has increased 20 per cent.
within the last 15 years.

In the neighbourhood of Crosthwaite, Lyth, Underbarrow, and
Witherslack, a noteworthy feature is the considerable extent of
fine orchards, whence large quantities of fruit are sold south-
wards. In the same neighbourhood are extensive hazel coppices,
froitful of nuts, which, with the orchards, form material ingre.
dients in the value of the farms.

INFLUENCE OF CLIMATE, &cC.

From its physical conformation Westmoreland is not, nor ever
can be, an arable county to any extent ; but even if it could, other
causes, viz., its climate and rainfall, cannot be over-looked, as
restricting tillage to a limited area.

The Lake mountains, and the central ridge or “backbone,”
act as magnets in attracting the rain-clouds, brewed up by the
Gulf Stream and neighbouring Irish Channel. These, careering
hastily up the steep mountain sides, and there entering a cooler
temperature, scatter their contents wholesale on the country
beneath, often when not wanted ; but on attaining the summit
they have usually spent most of their store, before starting a
fresh race across the valleys and plains beyond. The prevailing
winds are S.W. From these causes the eastern and northern
sides of the county have a much less rainfall than the south and
west. The writer has often left Kendal by rail, in a gloomy
down-pour of rain, and found a fine day an hour afterwards, on
getting over the Shap summit.

Few towns in England, perhaps, can, like Kendal, produce a
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resident (Mr. Samuel Marshall) who has personally, and A with
unwearied zeal and accuracy, registered the rain-gauge and
barometer and thermometer for the long period of forty-five
years, The following diagram of the rainfall at Kendal is drawn
from his observations, from 1821 to 1866. From 1811 to 1821
the registers were kept by Messrs. Gough and Harrison.

The averages, in decades, are as follows—

Inches,

1811 to 1820 inclusive .. .. .. 50850
1821101830 , .. .. .. 56365

1831 to 1840 . . . .. 55218

1841 to 1850 » v o .. 51811

1851 to 1860 » e .. .. 45654

6 years—1861 to 1866  ,, e ... D3442

The diagram does not indicate regular wet and dry cycles.
The average rainfall appears to be gradually decreasing. Pringle
says the fall, in 1792, was 83 inches. The fall at Ambleside, in
1864, was 74:40; in 1865, 65:78; in 1866, 94:10! while that
at Appleby, in 1866, was only 39-36, and at Brougham Hall,
44-71. The fall at Appleby for the last ten years averaged
33 inches.

It is now getting quite fashionable to keep a rain-gauge, but
to be generally useful they should all be put under systematic
regulations and rules, with allowances for situation, height above
the sea, and other circumstances,

The average number of rainy days at Kendal is 176 in the

ear. The mean temperature about 47°,

The rainfall seems excessive, as compared with many other
counties, although the number of rainy days is not in proportion.
The amount of wet, however, makes ploughing operations and
cereal crops very riskful and uncertain, and often proves exces-
sively inconvenient in hay-time, besides impeding out-of-door
work generally ; yet from the light, thin, and gravelly nature of
most of the soil, and the rapid slopes for qﬁxitting the water, two
or three weeks of warm dry weather set the farmers crying out
for rain, .

Generally speaking the county is well watered with clear
streams and springs, but even a slight drought soon betrays weak
places all over the land, where, thinly concealed, lie boulders,
rocks, large stones or ¢ cobbles,” and beds of hungry sand,
gravel, or “sammel,” from which the herbage or crops speedily
deteriorate till restored by welcome rain. The Westmorland
farmer is rarely altogether satisfied with the weather, which, at
all events, affords him a never-failing topic for conversation and
speculation on change; but on the whole the abundance of
moisture must be looked upon as a beneficial arrangement.
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Considering the above circumstances, there is more land
ploughed than there ought to be. Wheat is grown, after costly
bare fallows, about Newby, up to 600 feet; and oats, about Shap,
up to 900 feet above the sea-level. In a cold wet summer the
crops never get properly ripe, and oats often stand out till
October or November. On steep slopes the heavy rainfall washes
away all the best soil. All kinds of rural reform are slow of
accomplishment, so hard is it to move out of the accustomed
track, and numerous are the excuses why land, under the above
circumstances, is not turned to grass. One reason is, the land
has been so long and hard ploughed that ‘it won’t grass,” but
requires an outlay for seeds, manure, subsequent top-dressings,
and years of patient waiting, with little return, which very few
farmers can afford ; neither, even if they had the capital, could
they be fairly expected to lock it up in the absence of a proper
lease or security.

At the same time, it would be a great error to rush into the
opposite extreme. Westmoreland is admirably adapted by nature
for breeding and rearing stock, which must remain in-doors for
many long months in winter, and could not be kept as they are,
or in anything like their numbers, without an ample supply of
oat-straw and turnips.

The vales of Kent, Lune, and Eden, the neighbourhood of
Milnthorpe and Burton, &c., are moreover fitted naturally for
partial tillage, and if proper attention be paid to cleaning and
manuring, and rotation of crops, with a rest of two or three
years in grass between each course of cropping, these soils may
be rendered more productive, more profitable to the farmer, and
permanently to the owner, in tillage than otherwise.

A safe rule would be, in high, cold, and especially undrained
localities, plough none; in more favoured districts, plough only
for home consumption, making all into manure at the home-
stead,

. Another influence of the mountainous character of the county

18 backward vegetation in spring and unseasonable frosts. On

the hillsides there is rarely any vegetation till May. Snow-
storms occasionally occur even in that month, and in 1860 deep
drifts remained in hollows amongst the rocks on Helvellyn till
uly, returning again in October. It must be noted, however,
that there is now much less snow than formerly. The older
bitants remember snow lying on the ground for several
Weeks at a time, whereas it now is seldom seen for more than a
few days at once. When the Lancaster and Carlisle Railway
Was made in 1844, with its deep rock cutting on Shap Fell,
any were the prophecies that it would be snowed up every
¥iter—an event, however, which has not yet happened.
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CATTLE.
Said Pringle in 1793—¢ The cattle are of the Long-horned or

Lancashire breed, excellent feeders, and possessing in an eminent
degree the desirable property of laying on fat. The heifers and
barren cows, if well chosen, are confessedly good thrivers, and
in great request among the graziers of Yorkshire. Not many
years ago there was killed at Lowther a bullock weighing 132
stones.” No such thing as a long-horned ox can now be found
in the county, the breed being extinct. Till within a very few
years back one or two herds still lingered in the mountain dales
near Cockermouth in Cumberland, and a well-known cattle-
dealer was accustomed to purchase a lot for grazing on his farm
near Kendal, but it is understood that no more can now be had.
This is somewhat to be regretted, as, notwithstanding their
alleged slowness in arriving at maturity, they possessed hardi-
hood and other properties suiting the exposed grounds and cold
and wet climate. 1t should be remembered that there were no
green crops nor artificial foods in their day, and they existed
under circumstances which finer breeds could not endure. They
would have made good crosses with the short-horns. It is not
improbable that the present system of forcing may result in
weakening the constitution of stock.

The short-horns were introduced about 45 years ago, and have
gradually supplanted the native breed. Many first-rate herds
are now to be found throughout the county, and every farmer of
any account keeps his own short-horned bull. Previous to the
regulations consequent on the cattle plague (which happily
Westmorland entirely escaped) considerable quantities of Gallo-
way, Highland, Irish, and Dutch cattle were shown at the great
fairs of Appleby and Brough, and these, spreading through the
country, led to crosses with the short-horns, which raised useful
stock for the high-lying farms.

Every spring there is a great exodus of stock from Westmor-
land to the great grazing district of Craven. Of those summered
at home, many go to be fed on turnips in Scotland and low farms
in the county. In the immediate neighbourhood of Kendal the
dairy farmers usually keep up their stock bred at home, and feed
off the old cows. Many bullocks and gelt cows are sent off as
far as Norfolk.

In some parts of the county, as about Crosby Ravensworth,
cattle are liable to a disease called * cripple,” and also ¢ red
water.” In the former complaint the animal has a continual
hankering after bones or the clothes off the hedge. The bones
crackle, and death ensues. Generous feeding is the best cure,
»nd both these diseases disappear after draining, liming, and
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improving the land. In the limestone districts, where the water
is so hard as to show petrifying properties, surface-water in
puddled ponds should be provided for the cattle.

Butter now forms a profitable item, and the Westmorland
housewives are perhaps not surpassed anywhere in its manufac-
ture. Its superior sweetness and flavour are well known and
appreciated in the manufacturing towns, where it is in great
demand accordingly. The competition amongst the middle-
men, or dealers, became so keen that special weekly markets have
been established at Shap, Orton, Ravenstonedale, Warcop, &c.,
where the farmer readily obtains the full value of his produce.
Among the many benefits obtained from railways are the
equalisation of markets, and the rise of prices at home, instead
of a large intermediate profit being taken between the producer
and consumer.

SHEEP.

In March, 1866, Westmoreland owned 224,664 sheep. It
would be interesting to know what proportions were in “ Fell
stocks,” properly so termed, seeing that nearly one-third of the
entire area of the county remains in “Fells.” Taking a stand-

int on the ridge or *backbone” of the county at the head of

ng Sleddale, the Fell sheep west thereof are Herdwicks, whilst
those east and north are of the Scotch, black-faced, or *rough ”
breed.

The Herdwicks (once not inaptly described as the breed
best standing starvation ”) appear to suit the Lake mountains the
best. In traversing these several mountain ranges, a striking
difference is observed in their herbage and configuration. The
western parts rise more abruptly into craggy and rugged peaks,
with sweet herbage amongst the precipitous rocks. The northern
and eastern ranges are more rounded in outline, the herbage
coarser, and the summits more covered with bog and heather.

The flocks are sometimes the property of the landlord. On
entry on the farm, or on the 5th of April, “viewers” on each
side, usually neighbouring farmers well up to the work, are
appointed on each side, who report on the various numbers and
classes, such as rams, ewes, wethers, and hoggs, specifying the
proportions with the value of each per head. The tenant gives
bond for the value, and is to deliver similar numbers of like
value and condition or make good any deficiency at the end of
his tenancy. In other cases the sheep-stock belongs to the
tenant, who, nevertheless, takes and leaves them at a valuation,
a if once the “ heaf” be lost it is difficult to recover. The
nght of common of pasture is appurtenant to the ancient tene-
ent, and is described in letting a farm as unlimited, i.e. not
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limited by number or stint, but legally limited to the numbe
of animals levant and couchant on the ancient tenement in winter.
In other words, no farmer should in summer turn on more sheep
or stock than he can winter on his ancient land and its produce.
Practically speaking, however, this well-known rule of law is a
dead letter, and the term ¢ unlimited ” is correct enough. Every
one turns on as many as he can find room for, and sends away
all he cannot keep alive at home in winter.

In these apparently peaceful vales, whose inhabitants seem so
unsophisticated, there remain remnants of the border freebooter’s
spirit, on the principle “he to take who has the power, and he
to keep who can.” Those having most land adjoining or near
the fell, and living convenient to it, will take more than their
proper share, so long as human nature remains as it is, and
always has been, while those further off must be content with
less or nothing. The keen competition amongst the stock-
owners and shepherds now and then leads to sheep-hounding,
worrying, assault and battery, and work for the lawyers. Among
the old hands, Sunday is often the favourite day for a quiet
dogging of the neighbours’ sheep off the best ground. The sheep
have wit enough from experience to move off sharply on hearing
the whistle of the hostile shepherd, without waiting for his dog.
As a general rule each flock knows and keeps its own ¢ heaf,”
or particular part of the common, usually known by pretty well
defined boundaries, such as a “syke,” prominent rock, or a
watershed ; but this as a mere matter of convenience only, there is
no exclusive privilege, the whole common is open, and sheep
can be turned on any part so long as there is no “ dogging” or
driving others.

The Herdwicks in particular possess a strong natural instinct
in keeping to the heaf when yeaned, and, have been known to
return thereto from very long distances, crossing rivers and other
obstacles, sometimes with the lamb following.

All the Fell sheep are remarkably hardy, enduring great priva-
tions. The ewes are generally brought down to lamb in the
“inland,” and are often seen nibbling the best meadows bare in
a backward May. In keeping up the full stock a number of
ewes are put to the ram to secure the usual proportion of Fell
ewes. The surplus ewes are put to Leicester and long-woolled
rams for ‘“half-bred lambs,” which are sold off in autumn.
Where the ground is suitable this system is very profitable, The
Fell wether-lambs are kept till three years’ old. In one sense
there is no profit in this, but wethers best maintain their ground
against encroachers on the heaf, or perhaps encroach themselves,
keeping others back. The draft ewes are usually sold off in
“etober  They should be disposed of when five or six years
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old, as they then begin to get weaker in constitution, and give less
and worse wool.

Each flock has its distinctive mark of ownership, registered in
a printed volume, particularising every owner in Westmorland,
Cumberland, and Lonsdale North. A meeting is held annually
at Kirkstone Top for the exchange and rectification of ¢ the
sheep who have gone astray ” during the preceding season, some
of which occasionally ramble across the mountain in an unac-
countable way to long distances.

The “ hoggs ” are mostly sent away from October till April to
be wintered in low allotments and inclosures. Such allotments
as produce little beyond “ling ” and coarse bents are purposely
ot grazed in summer, so as to secure * roughness” for wintering.
Since more attention to good management has been awakened,
the low-country farmers are not so willing to turn a penny in this
way as formerly. These little animals have keen noses and
appetites for ¢ fresh fields and pastures new,” and are as “lish”
(nimble) as cats, so that scarcely any fence can turn them.
The price of wintering a few years ago was from 2s. 6d. to 3s.
each, but now is about doubled.

In the fall of the year it is customary to salve the Fell sheep
with a mixture of tar and butter, the notion being that not only
is the animal kept warmer and drier, but that the fleece will
weigh heavier. Mr. Irving of Shap Abbey, one of the largest
stockowners and most spirited and intelligent farmers, prefers
dipping his sheep, and after sixteen years’ experience adheres to
it, in prefence to salving. The apparatus costs only 3/ 10s.;
Biggs’ preparation being used for aged sheep, and M‘Dougall’s
for the hoggs. Five hundred sheep can be dipped in a day, at a
cost of 11d. each, salving being estimated to cost 8. He recom-
mends as essential that the dipping should be performed in dry
weather, and that each sheep should remain in the bath at least
one minute, a mere plunge being useless. He has adopted the
same plan with the Herdwick stock at Wythop Hall with equal
success, and considers the opening of the sheep’s coat, as by
salving at the commencement of winter, to be injurious and
against nature. The dipped wool commands from 1}d. to 2d.
per'lb. more in the market than the salved.

“Fell wethers,” at three and four years old, when the Fell is not
overstocked, come therefrom weighing 14 lbs. per quarter ; ewes
10to 12 1bs,, the mutton being unsurpassed in flavour. Large
humbers go to be fatted on turnips on arable farms in the
Yalleys, and on such farms a considerable breadth of turnips is
Provided annually for this purpose, and let off to the owners of
the sheep at from 6d. to 7d. per sheep per week, with great ad-
Vantage to the fertility of the land.
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Wool has of late years been a profitable article. The Fell
fleeces may average from 4 lbs. to 51lbs. each. Messrs. Whit-
well, Busher, and Co., have recently established monthly sales
by auction at Kendal, where the farmer has the advantage of
warehouse-room, and commanding the full market value, on
paying a reasonable commission.

Prizes for the mountain breeds were obtained by West-
morland farmers at the Royal Agricultural Shows at Carlisle
and Newcastle,

On the lower commons, allotments, and hill pastures, half-
bred lambs from the Herdwick or black-faced ewe and the
Leicester ram, give a very ready and profitable return, and the
system suits admirably on mixed heathy grounds where there
is no over-stocking. Sometimes the lambs come double, and
they are usually sold off at the end of summer at from 20s. to 24s.
each.

The Leicesters prevail on the lower farms. Southdowns and
Shropshire downs are found in a few first-class farms, but are not
common.

If the remaining commons were, where practicable, inclosed,
and others moderately stinted, better boned and better woolled
sheep might be kept, and more profit made, with less trouble
and expensc than at present. The only drawback being that
perhaps we should more seldom enjoy a leg of four-year-old wether
mutton ; while the school of Lake Poets, and the shade of
Wordsworth, would doubtless pronounce it as a ruthless
fanation, if their grand mountains were to be defaced by rigid
lines of six-foot walls, set out by the surveyor’s parallel ruler.

So long as the tall chimneys of Yorkshire and Lancashire
smoke, so long will the Westmorland farmer have a never-
failing demand for all his produce—beef, mutton, butter, cheese,

and wool. His corn he can keep at home to manufacture meat
with,*

Pasture LaND.

" The commons above referred to are in their original state, or
as they have existed for unnumbered ages, unaltered by man;
and so must they mainly continue. Some improvements might
be made by open guttering or surface drains, but so long as the
lands remain in common this is not likely to be attended to to
any extent.,

The heavy expense of fencing, especially of making many

* In 1797 Fell wool sold at 5d. per 1b,; 4-year-old wethers sold for 9s. to 13s.;
ewes about 8s.; hoggs, 28, 6d. In 1792, “nearly one-third" of the sheep in the
conmty perished from storms and disease,
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miles of boundary-fence against adjoining parishes, is the great
obstacle to further enclosures. Where A wishes to inclose, there
is no power to compel B or C adjoining to contribute a fair pro-
portion of the cost of erecting a boundary-fence. The Inclosure
Acts certainly point out one way for A to evade making the
boundary-fence ; but it mends matters very little, the full benefit
of any inclosure being unattainable till each owner can have the
full and exclusive control of his own land, to lock his gate, and
stock the ground at his pleasure.

Wherever an inclosure cannot be accomplished within a reason-
able cost, the common may be stinted or converted into a regu-
lated pasture at a very light expense. Afterwards the smaller
owners may sell their stints to the larger, and in course of time,
all getting into fewer hands, the extent of subdivision-fences may
be materially reduced, so as to justify the expense of a complete
inclosure.

The hill and rough pastures cover 21% per cent. of the whole
area of the county. Many of these were originallyor till lately
common, and remain pretty much in their original condition,
being used mainly for ¢ half-bred lambs” and wintering sheep.

The ancient meadows and pastures are nearly one-third of the
entire area. Of first-class feeding or  bullock-land ” very little
is found in the county. Good pieces of old meadow and pasture
exist about Kendal, Milnthorpe, Kirkby Lonsdale, and Amble-
side. From 1% to 2 tons per acre is considered a good crop of
bay. A large breadth of hay is cut in the valleys, and in the
neighbourhood of Orton, Ravenstonedale, and Kirkby Stephen ;
and a deficient or a badly secured hay-crop is a great drawback,
as the winters are very long, and cattle must be foddered. The
very dry and hot year of 1859, with its scant hay-crop, was fol-
lowed by one of the opposite extreme—a very backward spring,
deluges of rain, snow-storms, and absence of sunshine; and if
there had been no railways to fetch hay from Lancashire and
greater distances, many of the sheep and cattle in Westmorland
must either have been starved to death or sent away for fodder.

The meadows are usually covered with farmyard-manure in
alternate years. On mixed farms the “muck” is saved for the
meadows, and the crops treated with “artificials.”

Lime has always been the favourite top-dressing for pasture-
lnd, especially on the slate-rock formation, where it acts magic-
ally in producing a fine sweet herbage. Limestone is generally
tbundant over the county. Public kilns are established at

al, Ravenstonedale, Stainmore, Morland, &c., and on the

' tion nearly every farm has its own quarry and kiln. The

| Wual dose for a strong, heathy, rushy, or benty pasture is from

%0 to 300 imperial bushels per acre, an under-allowance being
VYOL. IV.—S8. 8. C
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of little use. It is laid out from the cart in convenient heaps,
and generally left to “sour ” before being spread. The cost at
the kilns is 3d. or 33d. per imperial bushel. ere the cartage is
long, as for instance from Kendal to the top of Long Sleddale or
Kentmere, 8 or 10 miles of bad road, and where the land to be
limed slopes upwards very steeply, the operation becomes very
laborious and costly, especially if the hire of man and horse, and
wear and tear of cart and harness, be reckoned in. So steep
and rugged are many of the hill-side pastures, that the lime has
frequently to be carried in bags or swills for considerable dis-
tances ; and a cart-load, after all the labour, time, and trouble, to
get it to its destination, looks in a very small room indeed when
emptied out. Notwithstanding all these drawbacks the process
is always considered to “pay.” A farmer who is observed to
be leading plenty of lime is booked as one of the right sort,
and prospering ; and strong is the faith that the further you carry
lime the more potent is its effect.

One most important point is, lime must never be applied to
wet land, or it will be thrown away; the beneficial effect is
most strongly marked on newly drained, sour, rushy land, with a
strong subsoil; and on this, or on mixed heaths and bents, the
fine grasses and white clovers spring up plentifully after a good
dose of lime. The first dose should always be a heavy one;
after which the good effects will continue for twenty or thirty
years, and the mark between limed and unlimed land be plainly
visible ; afterwards the pasture begins to recede. A second
coat of lime never answers anything like so well as the first, and
some artificial dressing is usually then resorted to.

A compost of lime, soil, road-scrapings, and manure, all well
mixed up and decomposed, still remains a favourite top-dressing
for young seeds.

It is probable that bones would in many cases answer fully as
well as lime, and the labour and cost of applying them must be
much less when the lime has to be led a long way, and the
ground to be dealt with is steep and difficult of access with a
horse and cart.

The writer recently superintended the drainage of a cow-
pasture of twenty acres, formerly wet, producing sour blue
grasses, which no beast would bite; the subsoil was stiff clay,
resting on limestone. The field having been thoroughly tile-
drained, half of it was top-dressed with lime, and the other half
with dissolved bones, at the rate of 6 cwt. per acre. The latter
began to show much sooner than the lime, bringing up in pro-
fusion white clover and fine grasses, greedily appropriated by the
cows. The application of bones is strongly recommended on old
cow-vastures ; their indiscriminate use, however, may lead to
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costly failures and disappointment. On thin, light, and gravel

soils, or on bare limestone-land, they have often little or no effec

but they are pretty sure to answer on strong newly drained soil

naturally producing heath or ling, rushes or bents. They has

been found also to have a wonderful effect in renovating o
res where other top-dressings have failed.

In favourable situations, hill-side or upland pastures, especial.
such as have been a long time ago ploughed and laid down dirt
and with bad, or perhaps no seeds, are greatly improved by beir
again broken up, cleaned, and laid down to pasture with rape ar
seeds, forming luxuriant pasturage for a few years, after whic
they should be top-dressed.

The following is a good selection of grass-seeds for laying lar
down to permanent grass without a corn-crop :—

bushel.

Devonshire Evergreen Rye-grass
e Ibs.

1
Italian Rye-grass 2
Cock’s Foot .. 7,
Meadow Fescue .. .. .. .. .. .. .. 4
Hard Fescue .. .. .. & .« .« . 4,
Cow-grass .. P 1
Alsike Clove 3
‘White Clover .. 3

”»
”
”

ARABLE FARMS.

With the exception of some half-dozen farms near the shore
Morecambe Bay, scarcely any are purely arable, the prevailii
class being of a mixed character.

The return of crops in 1866 were—

Acres,
Wheat .. .. .. .. .. 2]194
Barley .. .. .. .. .. 2628
Oats.. .. .. .. .. .. 17,042
llg:m.. e e e 84
Peas.. .. .. .. . .. 114 of the Gous
22,130 = 442
Green Crops.—Turnips .. .. .. .. .. 8,292
Potatoes .. .. .. .. .. 1,767
Mangold .. .. .. .. . 84
Carrots .. .. .. .. .. 102
Rape and Vetches .. .. .. 946
11,191 = 223
Bare Fallow .. .. .. .« .. . . 2,106 = 041
Clovers and Grasses under Rotation e . e 18519 = 369
Total Arable Land e et .o .. B3945 = 1075
The average produce per acre is, of wheat, 28 bushels.
”» » barley, 37 ”»
” ” oats, 34%

c 2
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On the lighter soils, as south and east of Kendal, and in the
Vale of Eden, the usual course is, 1st year, oats; 2nd year, tur-
nips (sometimes half drawn and half eaten by sheep on the
ground); 3rd year, barley or oats, sown with seeds; 4th year,
grass. On soils a shade stronger the course is prolonged to five
or six years ; and this is approved of as the best. Arable land in
in many places has become * clover sick” and “turnip sick ;”
one reason being that those crops are repeated at too short
intervals. When the land has rested two or three years in grass,
and the seeds have been well manured or dressed with lime-
compost, it does not often fail to grass well after the second year,
and comes out much fresher for the succeeding grain and green
crops.

gn the clay-soils about Newby, Morland, Strickland, Orm-
side, &c., where turnips cannot be depended upon, the course
is,—1st year, oats; 2nd, bare fallow, limed and manured; 3rd,
wheat ; 4th, seeds ; sometimes mown for horse-hay.

Oats almost invariably form the first crop on breaking up.
Wheat has been tried, but given up as a failure.

The rule is, always to have a green crop or fallow between
white crops; and in most leases or conditions a heavy penalty is
attached to two successive grain-crops. Sometimes, however, the
seeds “miss,” and then a second corn-crop may be taken if well
manured.

Mr. R. Knowles, an able practical agriculturist, gives the
following comparative estimate of a four years’ course of tillage
and grazing on a mixed farm of fair quality in Westmorland
(see pages 22, 23).

In sowing seeds for one year’s grass, about 1} bushel Italian
rye-grass and {) lbs. American cow-grass are used. For two or
three years’ grass the following is recommended :—

Perennial Rye Grass.. .. .. .. .. ,. 14 bushel

Italian Rye Grass e e e lbs.

Cocksfoot .. ”

T imothy Grass .. ”

Cow Grass.. ..

Alsyke Clover .. .. .. . .. .
White Clover .. .. .. .. . .

”
”»

[N e o S E ]

”

Grass cutters and reapers are becoming common. Perhaps
no better turnip husbandry can be found anywhere than about
Kendal, Milnthorpe, Kirkby Lonsdale, and Kirkby Thore,

All produce except grain and potatoes is, by rule, consumed
:nd made into manure on the premises; by special agreement,
nowever, on a few farms near towns, or where more wheat than
commonly is grown, the tenants are allowed to sell straw and
turnips, on bringing back an equivalent in manure,
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The following description of the management on the home
farm at Levens, the property of the Hon. Mrs. Howard, and
under the care of her able steward, Mr. Milne, will be useful, as
a model of the best Westmorland farming.

Lawrence House Farm contains 240 acres, besides 24 acres of
moss land on Levens Marsh. Of the former, 155 acres are in
meadow and pasture, and 85 under tillage. A five-years’ course
is adopted, viz., 1st year, oats out of ley; 2nd year, green crop;
3rd year, a corn-crop sown with seeds ; 4th and 5th years, grass.

After the corn-crop has been removed from the seeds, if they
be vigorous, sheep are allowed in dry weather to depasture them
till about the beginning of November, after which no sheep or
cattle are allowed thereon till March. With favourable weather
in March ewes and their lambs are turned on, and allowed to
remain until the latter end of the first week in May, when they
are removed, and the crop allowed to grow for hay, which is
always cut just before the grass and clover-seeds come generally
into flower. The seeds are always depastured the second year,
and for oats out of ley are generally ploughed out in January in
open weather; 5 bushels of seed are sown and well harrowed
into the soil; a heavy clod-crusher, and afterwards a heavy
roller is applied, it being desirable to have the soil firmly com-
pressed. When not laid or twisted, the corn is reaped with a
reaping-machine, and with the scythe or hook when lodged, as
the reaping-machine under these circumstances would not cut
the crop properly, nor leave an even stubble.

After the ‘“ley corn” is removed the land is ploughed, if
possible in dry weather, with a deep strong furrow, afterwards
barrowed, and then left till April, when it is again harrowed
and ploughed across the autumn furrows with deep narrow
furrow-slices ; the harrows are again applied, and, if need be,
the roller, and any particles of couch-grass carefully gathered
and carried off; but for several years there has been no couch-
grass to deal with on the fallows of this farm, as should always
be the case where land has been once thoroughly made free from
couch and other weeds and clean seeds always sown.

One acre of the fallow land is planted with potatoes, and the
remaining 16 acres with turnips, one-half swedes, three-eighths
yellow bullock, and one-eighth large white globe. The manure
generally applied is about 12 tons of well-made farmyard-
manare, with either 2 cwt. of Peruvian guano, or 3 cwt. of super-
phosphate, or 3 cwt. of bone-meal. Early in November, if the
weather be dry, a beginning is made to store the turnips. A
large quantity is carted to the homestead, and stored in a shed

for use onwards till the latter end of February. The whole of
the remainder is set in the field, five rows being placed together
(neither
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ONE ACRE OF GRAZIXG,

SHEEP AND CATTLE.

First Year. £ s d

Four at 25s.

.o .o .o .o .o
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.o

S ovwmoa

" atios C e e e
37s. 6d. P T T U .
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Winter eatage . . .
Profit .. .. .. . . . . . L . o] 30

P wooce:r
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Second Year.
Sameasabove .. .. .. .. .. .. . . .| 7T 70 .
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*+* It would seem only fair to charge the
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ED WITH PLOUGHING.

23

Four-Course SysTEM.

First Year.
' ploughing, rolling, and harrowmg o ee e
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3 honsmg, and marketmg e e ee e
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(neither the tops nor tails removed) and carefully covered with
earth, except a portion of the tops which stands up above the
earth-covering. It is found that the cost of storing the crop is in
most seasons much more than repaid by the improved quality of
the turnips, their freedom from destruction by game, rabbits,
crows, and pigeons, and from decay caused by frost.

The next year the land is sown down, usually with oats, and
with grass and clover seeds, viz. :—

Perennial Rye Grass.. .. .. .. .. .. 14 bushel
Italian Rye Grass .. .. .. .. . . % ,
Cocksfoot .. .. .. . . . o o §F
Timothy Grass .. .. .. .. .. . .. 24 lbs.
American Cow Grass e e e e e T,
Alsyke Clover .. .. .. . . . . 8
‘White Clover

”

After the corn-seed has been harrowed in, and the land, if at
all rough on the surface, rolled, the grass and clover-seeds, all
intimately mixed together, are at once sown by the common
sowing-machine, first up and down the field, and then across,
making sure of the seeds being evenly distributed over the
whole of the surface. A single stroke of a light harrow is at
once applied, and afterwards a heavy roller.

On the marsh or moss land, considerably detached, a four-
course shift is followed, viz., 1st year, oats; 2nd, green crop;
3rd, corn and seeds ; 4th, seed-grass. The seeds being 2 bushels
of Italian rye-grass, and 10 lbs. of English red clover per acre.
The green crops on this land are principally mangolds and car-
rots, to which about 7 tons of good farmyard dung, and 6 cwt.
of superphosphates are applied.

Hay is made from about 60 acres, including the first year’s
crop of clover and grass Seeds, and the old meadow-land.
mowing-machine is used and much approved of.

The average yield of oats is about 7 quarters per acre.” The
wages paid to the labourers all the year round are at the rate of
14s. per week.

The cattle kept are short-horns, Galloways, and West High-
land, with crosses between the Galloway cow and short-horned
bull. Both short-horns and crosses are bred on the farm, and
sold fat, the heifers generally at 2 years old, and the bullocks
at 31 years.

The sheep are pure Southdown ewes, part yearly set to 2
Leicester ram. A few fat lambs are sold to the ‘butchers ; the
others, both Southdowns and crosses, are wintered, the downs in
the fields, and the crosses in airy sheds, where they are fed on
7 /roips, hay, and oats. They are shorn early in May, and sold
whont a fortnight afterwards very prime fat. The down hoggets
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are shorn about the latter end of May, and fattened on grass the
smme summer. The cast ewes are also fatted before being dis-

posed of. .
SteEAM CULTIVATION.

There is only one farmer in the county, in the writer’s know-
ledge, who has tried steam-cultivation, viz. Mr. John Nicholson,
of Kirkby Thore Hall, who approves of it. It is very doubtful,
however, whether it ever will become general, or its use pro-
fitable in Westmorland. The area of arable land is small; the
farms are comparatively small; the fields are often any shape
but square ; the surface very broken and irregular, and the soil
often full of boulders, rocks, and large stones, fit to smash any
machinery. Moreover, the correct tendency is to plough less and
graze more.

DraINiNe.

Tile-draining has progressed considerably. There are some
districts, however, where the ground is so stony and rocky that
sufficient stones come out of the cutting to wall the drain with.
Lord Lonsdale was the first to commence tile and deep draining,
and has drained upwards of 10,000 acres on his vast Lowther
estate, which however extends into Cumberland. Sir Richard
Tufton, Edward Wilson, Esq., of Rigmaden, the Hon. Mrs.
Howard, William Crackanthorpe, Esq., Wilkinson Dent, Esq., and
others, have also drained considerable portions of their estates
with marked benefit. The usual course is for the landlord to
execute and pay for the work, the tenant leading the materials,
and paying 5 per cent. interest on the landlord’s outlay.
Thorough drainage in ordinary cases costs 6/. to 7/ per acre.

Tile works on the northern side of the county are established
at Lowther, Wetherriggs, Julian Bower, Bleatarn, &c. 2-inch
pipes cost about 22s. 6d. per 1000. The Kendal district con-
tains no clay, and tiles are brought from Lancashire, 2-inch
pipes costing about 20s. per 1000. Considering the heavy rain-
fall, it is not considered safe to use smaller sizes. It is not usual
to put in collars, except in quicksands or soft bottoms.

Notwithstanding all that has been done, plenty yet remains
undone. The rainfall being much heavier than the average of
other counties, larger tiles, more capacious outfalls, and narrower
distances between the drains are required, and from forgetting
these points, and also putting in the drains too shallow, or with
too little fall, great mistakes have been occasionally made, and
consequent failures, discouraging further efforts. The subsoil of
much of the undrained soils is a hard, compact, impervious mass
of clay and gravel indurated, locally called *sammel,” and many
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contend that it is useless to cut deep into this. Lord Lonsdale
was one of the first, if not the first, to set the example of degp
drains up the slope instead of the old plan of shallow drains
across it. In spite of partial failures, to be accounted for in
various ways, the great principle of depth, and  the utmost fall”
must be admitted to have been conclusively established as
successful.

Instances can doubtless be pointed to, where deep drainage
has not succeeded in laying the land dry ; but a close examination
will generally discover some other reason for the failure besides
depth, such as tiles too small, and badly laid, careless filling-
in, not driving the heads of the drains far enough into the
apparently dry hill-side (where the water-bearing strata lie con-
cealed), or inattention to the outfalls.

The writer, in setting out the drains in a poor rushy pasture
field, was assured by a neighbour, looked on as an authority in
such cases, that as it was ‘‘ sammel to the top ” it was of no use
cutting the drains more than 2 feet, or 2 feet 6 inches. A pre-
judice, however (if it may be so called), in favour of depth,
induced a trial drain 4 feet deep, or 5 feet, or till water was
found. When 4 feet was reached slight fissures and veins of
sand betrayed themselves in the dreaded *“sammel,” plenty of
bottom water soon appeared, and the drainage is a success.

In another case the drift or hard deposit of clay and gravel
continued till the workmen were overhead in the drains; at a
depth of about 6 feet, a bed of fine sand, evidently laid there by
water ages ago, was come to, out of which the water rushed
profusely. In either of these cases a less depth must have been
entirely useless,

No universal rule, however, as to depth and distance can be
laid down. Experience and judgment can alone decide these

points on the spot, but more failures have occurred from too
shallow than too deep drains.

HoMESTEADS.

A farm-house should be somewhat elegant, to give pleasure
to its possessors and to allow the wife to take delight in it. It
should be built on the most healthy spot on the farm, in a tem-

erate air, such as the middle of a hill commonly enjoys, where
1t is neither stifling in the summer, nor exposed to the rage and
storms of winter.”*

The farm-buildings are mostly stone and slated, the ancient
thatched buildings having nearly all disappeared ; great improve-
ments have been made within the last half century, and, on the

# ¢ Columella.’
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whole, Westmorland may stand a comparison, in this respect,
with more favoured counties, and yet there are very many home-
steads very deficient in proper accommodation for man and beast,
ancient and dilapidated, low, damp, and ill-ventilated. The
house, barn, and cow-house are often all joined together, and
very often the barn is what is called under-housed, 1. e. the cow-

is underneath the barn floor. The barn is built on a
sloping hill-side, the floor being level with the ground on the
high side, underneath which is the cow-house, termed in the Kendal
district the shippon, and on the northern side of the county the
byre, the access to which is from the low side of the building.
On the barn floor, above the cows’ heads, is stored the hay and
straw for their winter fodder. The head room of the cow-house
is generally much too low, the floor roughly paved, very uneven,
wndrained, with stagnant pools of liquid manure. The poor
animals, huddled closely together, must suffer the certain con-
w(lzences of dirt, deficient light, and foul air.

more modern erections the cows are ranged under a
roof ” by the side of the barn, alongside which, in front of them,
runs the ¢ fodder-gang,” or feeding-passage.

BuiLpINGS.

Buildings lately erected are generally suitable for the ordinary
mixed farm, without any special distinguishing features. Itis easy
to condemn the present state of farm-buildings generally, but the
remedy is not so easy. The erection of entire new buildings is
exceedingly costly, often running away with four or five years’
rent of the farm. Farmers cannot afford to pay interest on much
building, nor indeed is it expected of them ; the leading of all
stones, slate, timber, lime, sand, &c., being a heavy undertaking,
and the wear and tear of carts, &c., so considerable, that the
farmer doing this does his full share. Sometimes the whole
homestead gets so bad that there is nothing for it but to pull down
and rebuild, but in the majority of cases the old buildings are
patched up, and added to according to circumstances. In this
way great improvements might be made, draining the sites,
spouting, and making all watertight, and by perforating the walls
in proper places proper ventilation without draughtsand cold might
be secured. The common draining tile, inserted in the wall,
answers very well for this purpose. The old underhoused cow-
house can generally be conveniently converted into barn-room,
and the cow-house added by a “drag,” or by radiating sheds,
connected with the barn for fodder, and with adjoining turnip-
house.

One almost universal failing talked about, time out of mind,
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at agricultural dinners, but met as it seems only in talk, is
the provision against waste of farm-yard manure. A covered
“ midden stead ” is a curiosity. The dung from the cow-houses
is heaped up near the door, exposed to the elements, drenched
by every shower, while the washings and filterings run away by
the roadside, or percolate into the nearest water-course or ditch.
Most of the older homesteads are placed in low ground, near a
running stream, rendering the preservation of the manure diffi-
cult, a point on which we should not imitate the example of our
forefathers. Here and there is an attempt at a tank, but the fact
remains that a large proportion of the manure, and its most
valuable constituents, is absolutely wasted. The researches of
science have proved that manure exposed to rain loses very much
in substance and quality.

In many cases, where the manure is not mixed with straw or
litter, it might be applied fresh, as soon as made, so that the
land would appropriate all the ingredients at once; but in
mixed farms the midden stead should be covered, so as to
exclude rain, not air, and the liquid preserved in a tank, and
pumped up over the solid, so as to saturate and decompose it.
Here, however, the tenant cannot do all, and the landlord’s
assistance is necessary.

Many of the older farm-houses are deficient in proper sleeping
accommodation for the farmer’s family and his servants. If
this be, as is alleged, one of the causes of the blot on Westmor-
land’s morality—the excessive rate of illegitimacy—not a year
should be allowed to pass away without a resolute effort for a
remedy.

Some few farms have lately employed steam for thrashing,
chopping, pulping, &c., and others avail themselves of water-
power, where convenient,

LeasEes.

Although leases are far from being general, they are gradually
becoming more so than formerly. On the great Lowther Estate,
and also on the Dallam Tower Estate, it is understood that no
Jeases are granted, but the tenants, notwithstanding, have con-
fidence that so long as they pay rent and observe conditions they
will not be dispossessed. As, however, time goes on, and the
produce of land is increased, and prices rise, re-valuations are
wccasionally made and the rent increased, and such an arrange-
ment is generally cheerfully acquiesced in. Sir Richard Tufton,
'dopting the Scotch system, has granted 19 years’ leases on
<ome of the larger farins on his Appleby Castle Estates. On the
Rigmoden Fistate. and also on the property of William Crackan-
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thorpe, Esq., the leases are for nine years, almost invariably
renewed, with fair re-adjustments of rent, not necessarily at the
end of every term, but as circumstances call for this. On these
properties it is not unusual for a farm to remain in one family’s
occupancy for generations. The family of Mr. Dobson, of
Williamsgill, have farmed theirs under the Crackanthorpes for
considerably more than a century. On the Rigmaden Estate one
farmer can boast of having personally attended 104 half-yearly
rent-days, never missing one.

On the smaller properties leases of seven years are common.
The usual conditions for entry are, on the southern side of the
county, for husbandry and tillage on 14th February; eatage,
5th April; and house and buildings on 12th May: by this
arrangement the out-going tenant can consume all the vestures
before leaving. In some cases the manure belongs to the out-
going tenant, not to remove, but to be paid for by the succeed-
ing tenant, when measured and valued. In other cases the
manure belongs to the farm without payment; and generally,
when it does not already belong, the landlord takes an oppor-
tunity to purchase it and annex it to the farm. Off-going crops
are nearly all abolished. On the northern side of the county
the entry is generally 25th of March to the land, and Whitsun-
tide to the buildings. Nearer the Cumberland boundary, to-
wards Penrith, the entry is sometimes at Candlemas (14th
February) to the whole. In such case, if the tenant has win-
tered his full stock of cattle, he is allowed to sell off the premises
such straw as remains unconsumed.

When bare fallows prevail, the incoming tenant pays for that,
and putting in the wheat-crop. When the outgoing tenant has
not depastured the young seeds after Martinmas the incoming
tenant pays the seed-bill.

The rent is made payable in advance on 1st June after entry.
Usually, however, it is paid half-yearly, in December and June,
not in advance. Green-crop between white-crops. Consump-
tion of vestures on the premises. Tenant to keep all in repair
except slated roofs and main timbers, and to lead all materials
for landlord’s repairs. Such are the usual conditions.

There is no system of tenant-right in the county, nor, in the
absence of a lease, any security against a tenant receiving notice
to quit, or having his rent raised, after he may have permanently
improved the land by high farming, liming, boning, or other-
wise.

On the general question a great deal may be said on both
sides. In some cases, as in the prospect of a sale of the estate
in a few years, a lease might be an undesirable clog. A gentle-



30 The Farming of Westmorland.

man having invested his all in land, may fairly object to hand
over his property for long periods to a farmer who may turn out
a disagreeable neighbour, of objectionable moral character, or
deficient in requisite capital, skill, and energy ; and, in spite of
the most stringent conditions, a farm may almost imperceptibly,
although surely, be robbed and depreciated by an unprincipled
tenant. On the other hand, no farmer can be expected, without
security of some kind, to put anything into the land which he
cannot readily get out again with a profit. The fact is patent
that long leases and good farming are always found together, and,
as a general rule, no leases and bad farming go in company. If
the landlord coldly stands by, declining to grant a lease, affording
no confidence, or security, or facilities in some other way, it
is pretty certain that he and his property will be left
behind in the general rate of progress. All agricultural improve-
ment produces a rapid increase in the value of the fee simple of
the soil. Self-interest alone must prompt the far-seeing landlord
to grant facilities and encouragement to deserving tenants, not to
name higher principles, the duties attaching to the possession of
property, and the “ golden rule ” for both landlord and tenant, in
all their relations.

LABOURERS.

The farm-labourers are usually kept in the farmer’s house,
often taking their meals at his own table with his family. Wages
are increasing. Emigration, and the attraction of large public
works, railways, &c., and the iron-works in Furness, have tended
to increase the cost of all kinds of labour, and good servants,
male and female alike, are becoming a scarce article. A first-
class ¢ head man” and ploughman commands from 207 to 251
or more per annum, with victuals, lodging, and washing. Young
men, 120 ; lads, 8. ; maid servants, 12/.; girls, 5., and upwards.

In the villages, or where cottages can be had, married out-of-
door labourers are found, whose wages are now from 2s. 6d. to
3s. per day, where not employed the year round. In hay-time
and harvest, men get from 4/, 10s. to 5/. per month, with victuals,
&c. Labourers’ cottages let from 1s. to 1s. 6d. per week. Very
little has been done in the way of providing gardens.

The in-door servants, especially on the southern side of the
county, are well and substantially fed. Meat dinners, with milk
and oatmeal porridge; oat-cake, cheese, and milk for breakfast
and supper. In harvest meat suppers are provided ; and at mid-
forenoon and afternoon a refreshment of oat-cake, cheese, and
beer, called ¢ the drinking.”

Pringle, in 1793, reports the wages of ordinary labourers at
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1s. 4d. to 1s. 8d4. per day. Men-servants, 10L to 121. a year.
Maids, 5. to 6/. Wages have doubled in the last half century.

Woobs.

" The woods of the county amount to only 3:75 per cent. of the
whole area. Some of these, {such as Melkinthorpe, Naddle
Forest, Helbeck Wood, and numerous small patches in the vales,
are remnants of the primeval forests which originally spread over
all the lower parts of the county, and climbed up the breasts of
the mountains. A considerable portion is coppice-wood, espe-
cially to the west of Kendal and in the neighbourhood of the
Lakes. Coppice woods are cut every fourteen or fifteen years;
the crop of a good wood then selling for from 121 to 18l per
acre. As soon as the crop is removed the fences are, or ought
to be, carefully made up, to guard against the inroads of sheep
or cattle inflicting permanent damage by cropping the young
shoots. No further attention is then requisite, except to keep
open surface drains when the ground is naturally damp or the
water cannot escape. On properties where the extent of coppice
is considerable, as about Windermere, Rydal, &c., it is set out
in different lots, so as to secure a regular “fall” of one wood
throughout fifteen years, and a pretty regular annual income
therefrom. There are no buildings to keep up, the land is
generally too stony, rocky, and rugged to be of use otherwise,
and, on the whole, coppices are looked on as a desirable part of
landed property. A good coppice-wood is injured if large timber-
trees, termed ¢ standers,” are allowed to prevail in it. The pro-
duce is mainly used for bobbins, of which there are extensive
manufactories at Staveley and Ambleside. The rest is sold for
basket-rods, hoops, &c.

Larch plantations have been formed extensively, the late
Bishop Watson starting them about the commencement of the
present century. Larch is perbaps the most profitable wood
grown, coming early to maturity, and always commanding a
ready sale and high price. Steep, rough, craggy ground, worth
from 2s. to Bs. per acre rent, if on a dry subsoil, cannot be turned
to more profitable account than by planting with larch. The
young trees must be carefully preserved till they are out of the
way of being cropped by animals; and one important point,
often overlooked till too late, is gradual and judicious thinning,
for want of which the plants ‘“spindle” and never make any
proper size. The thinned poles are useful for railing, then they
come in for pit prop-wood. At fifty or sixty years the larch
attains its full maturity, and is then worth 50/ or 607 per acre.
In favourable situations a larch of fifty years’ growth will con-
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tain as many cubic feet of wood, worth from 1s. to 1s. 2d. per
foot. In planting, undue exposure to the west wind and a wet
soil must be carefully avoided.

Within the last few years, however, larch-planting has been
almost brought to a standstill on account of the very general
prevalence of disease, which scarcely any plantations have en-
tirely escaped, whilst many acres have sometimes died together.
Many reasons and ingenious explanations have been volunteered,
but this, like the potato-disease, remains somewhat of a mystery.
Amongst the causes guessed at are—1, atmospheric influence;
2, the aphis insect ; 3, severe spring frosts and cold wet summers
stopping the flow of sap; 4, weakened plants, forced by manure
in the nurseries, and raised successively off the same land. Pos-
sibly there is something in one or more of these causes co-operat-
ing together, or with hidden causes, but the fact remains, and is
unfortunate.

It is noteworthy that about Windermere, and the district west
of Kendal, the disease is not nearly so strongly developed as in
the district eastward. It is suspected that the subsoil has some
hand in this.

When a larch plantation has been felled off, it is found that a
second planting with the same wood rarely answers. And the
rule is to defer planting for two or three years. If larch be
thought inappropriate, hard woods, ash and sycamore, are
recommended, or, in favourable ground, a coppice may be
formed.

From the accumulation of decayed leaves, this ground, if well
limed, will often make good pasture. :

Westmorland stands sadly in need of more plantations for
shelter and ornament to the bleak and bare hill-sides, and to pro-
vide timber for farm-buildings and general use, seeing that the
onward march of improved agriculture tends to sweep away
ordinary hedge-row timber ; when it is remembered how many
thousands of acres of larch are annually required for railways and
mines, the question assumes an almost national importance,

Fine ancient timber trees are found about Lowther, Appleby,
Levens, Dallam Tower, Rydal, &c., but there are no extensive
forests as in some other counties.

IMPROVEMENTS.

Very material improvements in the productive powers of the
county have been made within the last fifty years by the inclosure
of commons. In 1797 Bishop Watson estimated that three-
fourths of Westmorland was waste land. Thirty years ago
enrrannding commons closely approached the town of Kendal—
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Hay Fell, Hutton Common, Potter Fell, Ratherheath, Under-
barrow Common, and others, now partially cultivated or forming
average and useful pastures, have all been inclosed within a
comparatively recent period : portions of these have been drained,
limed, planted, and otherwise improved. All over the county
the same process has been going on, and even some of the highest
fells, such as Ambleside, Hartsop, Long Sleddale, and Gray-
rigg, bave been, or are about to be, inclosed.

Tiles have worked a revival in draining, which is in itself
ot only a fundamental improvement, but the stepping-stone to
most others.

Perhaps the most important modern improvement is the
“Helsington, Underbarrow, and Bradley Field and Levens

i .” This is a dead level tract of about 2000 acres, little
above the sea-level, and not unlike a miniature of the fens of Lin-
colnshire, The greater part was originally bog and peat-moss, cul-
tivation creeping onwards on the removal of the turf—at that time
the main supply of fuel for Kendal and the surrounding district.
About sixty years ago it was allotted and inclosed under the
Heversham Inclosure Act, the proprietors being very numerous.
The Commissioners made embankments against the sea, and
provided main drains and flood-gates. In course of time, from
defect in the original outfalls and from the gradual settling
down of the surface, the lands suffered from want of proper
underdrainage, and were often submerged by floods. About
the year 1838 an Act of Parliament was obtained to provide
for the main outfall and sluice being carried three miles
farther seaward, so as to discharge into the Kent Estuary at
Ulpha Crag. Four feet additional fall were thus obtained, the
main cuts enlarged and deepened, and the surrounding hill
waters, or * hard water,” separated and discharged by “ catch-
waters.” The works were completed at a cost of about 15,000L
The result has been most successful, and instead of a wide
expanse of marsh and bog, often supporting little but snipes and
wild ducks, there now appear wide fields of golden grain and
glistening green crops ; the annual value being in many instances
raised from 10s. to 35s. or 40s. per acre. The original peat-
moss when removed leaves, within about four feet of the sur-
face, a substratum of fine marly clay. The main drains are low
enough for the branches to be cut 12 or 14 inches into this clay
by a tool called the “long mouth.” On the surface of the clay
the workmen form * shoulders,” which receive a solid wedge of
firm turf, and an excellent drain is thus provided at a cost of

. from 43d. to 6d. per rod of 7 yards, or about 30s. to 35s. per
! scre. Tiles are not desirable here, on account of the dead flat
t and frequent backwater. In practice it is found these drains

j  VOL. IV.—S. 8. D
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answer every purpose effectually for many years, their worst
enemies being rats and rabbits.

The drainage being completed, the underlying clay is dug
from pits in the sides of the field or ditches, and applied broad-
cast on the surface, at the rate of 100 cart-loads per acre; it
afterwards forms a fine friable mould, full of vegetable matter, and

oduces extraordinary straw and root crops and luxuriant clovers.
ghere are scarcely any buildings, and most of the produce is con-
veyed to the neighbouring ¢ hard land ” farms, each of which pos-
sesses and highly values its “moss” portion. The land rarely gets
any but artificial manure, which is applied to the green crop.
The course is the four years’ shift. Notwithstanding, after thirty
years of this treatment, the fertility of the soil seems unabated.
Italian rye-grass is grown to a considerable extent for seed.
There are still remaining patches of the ancient mosses, around
the margins of which, as for many ages past, peats are got by
neighbouring farmers, and by the villagers of Brigsteer and
Beathwaite Green, who mainly subsist by the sale of this fuel
at Kendal. As the moss recedes potatoes are grown extensively,
and on the unclayed ground are remarkably exempt from disease ;
gut they are often cut down by sharp frosts, even in May and

une.

Before this drainage, ague was a common complaint amongst
the surrounding villagers, but now it is never heard of.

The sea occasionally returns, as if to assert a right to its ancient
dominion. In the winter of 1852 an extraordinary tide swept
over the embankments, and submerged the low-lying lands in
Foulshaw, Levens, &c., several feet deep, driving the inhabi-
tants to their upper rooms for several hours, drowning the cattle in
considerable numbers, and otherwise inflicting serious damage.
Apart from these casualties the annual cost of keeping all the
main drains, embankments, flood-gates, and other works in
order, does not exceed 2s. per acre.

Another striking improvement in the same district is the em-
bankment and reclamation from the sea, of the Castlehead and
Meathop Marshes, by Mr. Brogden, in connection with the
works of the Ulverston and Lancaster Railway, where it crosses
the Kent Estuary of Morecambe Bay. Mr. Brogden purchased
a large portion of the bay itself from the Duchy of Lancaster,
and has embanked and reclaimed from 500 to 600 acres. Por-
tions of bare sea-sand, which formerly were covered with the
tide every day, were scarified, sown with seeds, and liberally
dressed with bonesand other manures, and soon became luxuriant
pastures, the wonder and admiration of the neighbourhood;
carrying extraordinary numbers of sheep and cattle, the former
enmetimes looking half overhead amongst the clovers. On other
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portions now in hand Mr. Brogden is trying various sorts of
arable crops, but the operations are not yet far enough advanced
to decide whether ploughing or grazing is the more profitable on
land of this nature.

Many persons in different parts of the kingdom doubtless
remember the cold and cheerless ride which, before the days of
nilways, travellers encountered over the dreary mountain waste
of Shap Fell, a large tract of about 6000 acres, the property
of the Earl of Lonsdale. No operation, in recent times, better
deserves record than the extensive drainage, liming, and other
improvements recently carried out there by his lordship.

he portions operated upon are from 1200 to 1600 feet
above the sea-level. This ground was previously, in Westmor-
land phrase, mere *room out of doors,” i.e. of insignificant
value, carrying little beyond grouse and black-faced sheep, but
pever looked upon as capable of, or worth improvement. The
design of draining and liming this class of land at such an eleva-
tion was thought by many a costly and hazardous experiment.
In some measure an experiment it undoubtedly was, there being
1o previous guide to point out what could, and what could not,
be successfully and profitably accomplished.

Interspersed with the heath, with the advantage of being inter-
sected by good roads (the old and new great north turnpikes), were
considerable stretches of ¢ white land,” i.e. producing decent grass
with bent and rushes, while still better pasturage was found in
the grassy and sheltered dells and dishes. The upper portion
of the lgell is naturally a mountain sheep-walk and grouse
ground, and must remain so.

Under the skilful superintendence of Mr. Parkes the first
operation was to tile-drain the wet portions, and this was carried
on from year to year, advancing higher and higher up the hill
side, till upwards of 1200 acres were drained. Limestone being
on the ground, kilns were built, and about 1500 acres have been
limed. The lower lying, sweeter, and limed portions were
enclosed with six-feet walls, and sheds erected in suitable situa-
tions for sheltering stock.

Numerous were the hostile critics and foreboders of failure
any attempt to invade these regions in such a way being con-
trary to all previously received opinion and precedent. Some
parts of the work doubtless might have been better done, and
with the experience gained would be done differently if started
afresh. The returns may not have been so certain and uniform
as in more favoured situations, but on the whole the result is a
great success, and beyond expectation.

The ground was partly stocked with the proprietor’s cattle and
sheep (bought on in the spring, and sold off by ;uction in

D
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autumn), and also thrown open to the public for agistment on the
following terms —aged cattle, 40s. ; two-year-olds, 32s.; year-
lings, 23s. This privilege was eagerly taken advantage of by
the low-country farmers, and extensive herds of fine cattle
covered the ground every summer, in numbers beyond expec-
tation, coming off in capital condition in autumn. The
ground, however, was found to be too high for success-
fully wintering “Hoggs.” In the dry hot summer of 1859,
when all the pastures in the Vale of Eden were parched, and
the watering-places dried up, the herbage on Shap Fell was
succulent and plentiful, and the supply of fine water unlimited.
In cold wet summers, such as too frequently occur, the results, of
course, were less favourable.

This tract is now let to a tenant at a rent of about 800/ per
annum,

Many other improvements might be noted on a smaller
scale, as, for instance, on Mr. Nicholson’s farm at Kirkby Thore
Hall, purchased by Lord Lonsdale a few years ago, in a neglected
and ruinous condition. The homestead has been rebuilt, the
greater portion of the farm thoroughly drained, the crooked
beck-course straightened and embanked, old fences grubbed, and
new straight fences made, and the whole estate renovated—a credit
both to landlord and tenant; and in almost every township may
be found farms on which the occupier can point to some sub-
stantial improvement, such as a mossor bog drained and reclaimed,
heaps of rocks and stones removed, fell-pastures limed, or other
marks of progress.

IMPROVEMENTS STILL REQUIRED.

Any suggestion of improvements still necessary must be
travelling over very old ground. Agricultural, like other reforms,
in the aggregate must begin with individuals, each man re-
forming himself not so much by striking out new rules and prin-
ciples as by acting up to the old ones, which, as in higher
subjects, though universally recognised, are but too rarely acted
up to.

PN umerous points of detail calling for amendment have
already been mentioned in the preceding pages. The following
may be summarised :—

1. A better education for the rising agricultural population.
In dealing with the various manures now pressed on his notice,
and in conducting many of the operations on the land, the farmer
has in some measure to grope his way in the dark, and to trust
to chance. It is impossible that farmers should all be chemists
ind geologists or botanists, but it is certain that the rising



The Farming of Westmorland. 3T

E generation would benefit by more knowledge of these subjects

" than that possessed by their forefathers; and that they should be
able to keep their accounts and conduct farming affairs on sys-
tematic rules and business principles.

2. Better farm-houses and accommodation for stock, and
amangements for preventing waste of manure,

3. There is yet ample scope for further tkorough drainage,
reclamation, and planting.

4. It is absolutely necessary that enterprising and deserving
tenants should have better security and encouragement for in-
:l:ting capital in the land, and developing the latent energies of

soil,

5. The inclosure or stinting of the remaining commons, so as
to secure more equitable and peaceful enjoyment of rights, te
prevent overstocking, and so improve the breeds of sheep and
quality of wool.

Improvements might be made by lowering and regulating the
levels of some of the lakes, at the heads and around the margins
of which valuable meadows might be made of lands now mere
swamps, and floods might be prevented.

The extensive tracts of now unproductive moss lands in
Foulshaw and Witherslack invite skill and capital for their re-
clamation.

Swampy tracts, such as Kentmere Tarn Meadows, Sandford
Mire, &c., should be drained by co-operation of the different
owners.

No class of persons receives so much lecturing and advice
as farmers, and in reckoning up their shortcomings too little
allowance is made for many difficulties with which they have to
contend, such as farms unduly weighted by high rents (whether
caused by too keen competition or too exacting landlords),
insufficient capital, inevitable losses by a series of ungenial
seasons, against which all human exertion is powerless. As
regards the Westmorland farmer in particular, of none can it be
more truly said, that he ¢ rises early, late takes rest, and eats the
bread of carefulness.” No great improvement can be accom-
plished without the hearty co-operation of both landlord and
tenant.  Self-interest may be the mainspring in all human
actions, but here, rightly applied, it does not clash, but har-
monizes with the eternal principles of right and mutual duty,
and both parties have a noble work to do in keeping and dressing
the garden of Mother Earth, the work set out and appointed by
the great Creator.

February 23,d, 1867.
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I1.—On the Temperature of the Sea, and its Influence on the
Climate and Agriculture of the British Isles. By NIcHOLAS
‘WaiTLEY, F.M.S.,

THE object of this paper is to determine the surface-temperature
of the sea around the British Isles, and of parts of the North
Atlantic ocean ; as a means of tracing its effects on the climate
and agriculture of this country.

In an essay on this subject, published in Vol. XI. of the First
Series of this Journal, I chalked out in broad outline the
direction and temperature of the currents of the Atlantic Ocean,
describing that life-giving river in the ocean—the Gulf Stream,
conveying the heat of the equatorial sea far up into the North
Atlantic, and distributing its warmth along our western coasts;
and the Arctic current sweeping the loose ice of the frigid north
to the shores of Greenland and Labrador, and thus screening us
from its withering influence. But while the course of each of
these currents was then tolerably well known, the temperature
of the sea-water around the British Isles was very imperfectly
understood, and but few thermometrical observations could be
obtained of that part of the North Atlantic from whence our
warm south-west wind derived its heat and humidity.

Feeling that this subject demanded a more searching inves-
tigation, I have, since the appearance of that essay in 1850, applied
myself to obtain further information respecting it, by engaging
careful persons to take daily observations on sea temperature
at different parts of the coast line; several gentlemen also
kindly undertook to register for me the indications of the ther-
mometer at other places. The Royal Irish Academy has pub-
lished the results of observations on sea temperature at several
points of the Irish coast; and the Meteorological Society of Scot-
land have for some years investigated the same subject on the
Scottish shores. These observations, however, were wholly
taken at stations on land, where the surface water of the sea must
to some extent be influenced by its contiguity ; and it appeared to
me that the cffects of the sea on our climate could not be
thoroughly comprehended, without an inquiry into the tempera-
ture of that portion of the broad Atlantic over which the westerly
winds sweep in their passage to our shores. I therefore applied,
and was kindly permitted, to make extracts from the Log-books
of Cunard’s steamships of voyages, extending over several years,
between Liverpool and New York, showing the temperatures of
the sea and air every four hours.

The materials thus obtained have supplied information of
vhich my former essay was deficient, and I am therefore now
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desirous of following up and perfecting that inquiry by adding
to the results of my earlier labours the deductions which I have
drawn from this additional matter.

It may be said that this is rather a philosophical inquiry than
a practical subject suitable for the pages of an agricultural journal ;
but it must be remembered that ¢ climate beats culture,” and that
in order intelligently to adapt our course of culture to the climate,
we must understand the nature of the elements with which we
bave to deal. Men may sometimes blunder on success, but pains-
taking knowledge is the only sure road to real advancement.

The subject is so practical, that whether we understand it or
not, it will force itself on our attention, control to some extent
our farm operations, and regulate our daily labours; indeed,
the productive powers of our soil will never be fully developed
until the system of cultivation and the nature of the produce
be brought still more fully to accord with the peculiar capa-
bilities of the climate.

How great and varied these capabilities are—how much we
owe to the protecting influence and genial warmth of ocean cur-
rents—we yet but faintly comprehend. The British Isles lie
between the same parallels of latitude as the dreary coast of
Labrador, of which Cartwright draws this melancholy picture :—
“Of all the dreary sights which I ever yet beheld, none ever
came up to the appearance of this coast. . . . . The spots where
any verdure was likely to appear were covered with drift banks
of snow ; the shore was barricaded with ice seven feet thick ; most of
the best harbours were then not open, and all the rest had so much
loose ice drifting about with every wind as to render it difficult
to anchor therein ; all towards the sea was one uniform compact
body of rough ice, which extended fifty leagues at least.” *

The two countries in the same latitude present the contrast of
eternal winter and perpetual spring—of a snow-covered land, with
abject poverty and the greatest amount of misery which human
nature can endure, and the emerald green of our winter, our abun-
dant resources, and abounding comforts—and for these contrasts
we are indebted to the influences arising from the genial warmth
of an ocean current,

In further investigating this subject the materials now at my
command are as follows :—

1. Daily observations on sea temperature, taken for me at various
parts of our coast line, at the Scilly Isles, and at Shetland.

2. The monthly means of the sea temperature around the coast of
Ireland, from the Transactions of the Royal Irish Academy.

* Cartwright’s ‘Sixteen Years on the Coast of Labrador,” vol. ii. p. 88.
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3. The same around the coast of Scotland, by the Scottish Meteoro-
logical Society.

4, Extracts from the Log-books of Cunard’s steam-ships, showing
the temperature of the sca and air six times in the twenty-four
hours for each month, between Liverpool and New York.

5. In reference to rainfall, I established some years back, with the.
aid of many observers, two lines of gauges from the Western coast
over the high lands to the interior. They were worked for me by
many careful observers, who kindly gave me a helping hand in
this inquiry ; and monthly returns were sent me extending over
several years.

6. The Transactions of the Meteorological Societics of England
and Scotland.

Thus the materials are at present as abundant as they were
before scanty, and furnish the means of investigating in all neces-
sary details the subject of this paper.

The reduction of this large mass of observations was a matter
of considerable difficulty and labour. The returns from the coast
stations were readily resolved into monthly means, but the scat-
tered observations on the open sea around these islands required
to be embodied in a set of twelve charts, showing the monthly
results ; and the records from Cunard’s Log-books formed another
set of twelve charts, extending across the North Atlantic. Of
these only the January and June charts, combined in one,
are printed with this paper; but a full comprehension of the
whole subject could not have been obtained without tracing it
throughout all its monthly variations over the wide Atlantic. 4

The observations taken at the coast stations are reduced and
arranged in the Table on page 41.

On comparing the readings of the thermometers at the shore.
stations with those a short distance from the land in the winter
months, they showed a lower temperature for the water on the
coast line than in the open sea, arising probably from the chilling:
effect of the cold night air of the land, and the lower temperature
of the rivers; and in order to obtain results uninfluenced by these
causes I constructed charts of the seas around the British islands
and laid down on them such observations of sea temperature as I
could obtain. On the combined charts (see opposite) the
January observations show the amount of heat in the winter
sea; and those of June, distinguished by being severally
inclosed in a ring, have been selected, not as showing the
highest temperature of the summer, but because the observa-
‘ions were then more numerous and perfect than in July,
especially, in the narrow part of the Atlantic between Norway
md Iceland, where the course and character of ‘the north-
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eastern prolongation of the waters of the Gulf Stream were likely
to be more apparent than in mid-ocean.

The Table, No. I, shows that the sea-water on our coast-line is
coldest at the end of February, and warmest at the end of August.

That the greatest heat in January is found around the Scilly
Isles and on the western coast of Ireland, and that the coldest part
of the sea in this month is not at the northern extremity of Scot-
land, but on the eastern coast of England.

The water at Bunown, on the west side of Ireland, is 12°
warmer than on the east side of England, at Yarmouth.

The January chart enables us to trace the variations of sea-
temperature around the coast-line. In this month the tempera-
ture of the surface-water off the Land’s End is 51°; on the western
side of Ireland 49°; at the Hebrides 46°; at Orkney 44°; and
at Shetland 43°.

Thus, in a latitudinal distance of 10° the decrease of tempera-
ture northward over the sea on our western coast is only 8°,
while within the same extent of latitude the decrease on the land
in the middle of the Eastern continent is 45° and on the
American continent 32°,

Continuing our survey down the Eastern coast we find, with
some variations, a decreasing sea-temperature going southward
from 44° at Orkney to 37° at Great Yarmouth, where the winter
minimum is found.

We are also led to the conclusion that the German Ocean is
but little influenced by any warm water which may pass through
the Strait of Dover from the Gulf Stream, but that its winter
warmth is mainly maintained by the much greater body of tepid
water which the strong tides carry around the north of Scotland.
This eastern sea is not only placed beyond the full influence of
the warm current from the south, but its winter temperature is
further depressed by the cold stream from the Baltic, and cooled
by the icy floods of the continental rivers.

From mid-winter to the middle of April the sea remains at an
almost uniform temperature, which rises rapidly in June and
July, and reaches its maximum in August. At this season, under
the influence of summer sunshine and the heat arising from the
land-surface of the Continent, the sea-water on the eastern coast
has a somewhat higher temperature than on the western.

The January chart also shows us that the surface water of the
ocean 500 miles west of Ireland is uniformly 3 warmer than
the water on the coast line.

But in order to comprehend the full effect of oceanic influ-
ence on our climate, we must extend our researches still further
westward, to the birthplace of the south-west wind, and examine
that portion of the sea from whence its warmth and humidity
ava nainly derived. The charts of sea temperature, which I
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bave constructed from the log-books of Cunard’s steam-ships,
show that this wind sweeps over the warm water of the Atlantic
ocean for a distance of 1500 miles before it reaches our shores ;
and that by night and by day the water has an almost unvarying
temperature ; which is higher than any portion of the sea around
the British Isles. These charts are too cumbersome to be ap-
pended to this paper, but the following Table, deduced from
them, gives a condensed view of the mean monthly temperature
of the surface water of the Atlantic on the course of Cunard’s ships.

TasLE [I.—SHOWING the Temperature of the Surface-water of the Atlantic
Ocean, at every 5° of Longitude, from the South of Ireland to the Banks
of Newfoundland, on the course of Cunard’s Steam-ships.*

| On the Longitude West.
Months. Ban - ; -
IS | 35° ! 30° | 25° | 20° ! 15° | 10°
| ; i
January - .30 | 57 | 53 5| s ' 56 | 52 | 51
February .. .. ... 31 | 54 . 53 | 52 | 53 | 52 | 52 | 50
March ~ .. .. .. 32 | 54 | 54 | 55 | 54 . 54 . 52 | 51
Apil.. .. .. .. 8+ | 57 | 55 | 55 | 52 | 54 ' 53 . 52
May .. .. .. ..''34 | 55 | 53| 55 | 56 | 55 | 53 | 53
Jue .. .. .. ... 40 | 60 | 59 | 58 | 56 ! 58 ' 58 | 57
Juy .. .. .. .. 45 [ 60 | 59 | 53 | 59 | 60 & 58 | 59
Angust .. .. .. 50 | 61 | 59 | 60 | 59 l 60 | 60 | 59
September.. .. .. 52 | 59 | 59 | 60 : 39 | 60 ' 59 | 58
October .. .. .. | 47 | 59 | 59 | 56 | 56 | 57 | 57 | 55
November.. . } 44 | 58 | 57 | 58 | 59 | 57 | 54 | 53
December .. 32 | 55 | 54 54 54 54 53 52 ¥
Mean of the Year | 392 ! 57-2 | 56°2 | 56°2 | 560 | 56-2 | 55°1 | 542
| I | |

This Table shows the extreme coldness of the water on the
banks of Newfoundland for half the year, from December to
May inclusive, when it is but little above the freezing point
(32°). The Arctic current, owing to its greater velocity at
this season, and the icebergs with which it is then loaded,
impinges with great force on the upper limit of the Gulf Stream,
and presses it down full 200 miles to the southward; but this
powerful current cannot thus be subdued; it first bends east-
ward, and then its northern edge curves up in a mighty eddy,
like river-water below the piers of a bridge, along the eastern
edge of the cold current, and folds it in its warm embrace.} This
remarkable eddy stands like a wall of fire on the eastern side of
the cold current through which the icebergs cannot pass to chill
our summers, or depress the genial warmth of our winter months.

* The course of Cunard’s steam-ships from Cape Clear, is about due west on
the 51st parallel of latitude, to longitude 35° W., from thence along the south of
Newfouudland to Boston and New York.

t It is noteworthy, that the warmest water between Newfoundland and Ireland
isfound in close proximity to the ice-bearing stream from the northern regions.
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It has in January a temperature of 57°, which is higher than that
of the air in the month of May on the south coast of England.

From this part of the ocean eastward, for at least a thousand
miles in extent, the temperature of the surface water in Jan-
uary is about 54°, it reaches its minimum of 524° in February,
and its maximum of 593° in September, having a yearly range
of only 7°. Over this thousand miles from west to east the
heat distributed through the water is in the various months
remarkably uniform. There are, however, some slight thermo-
metrical indications of a warmer current passing northward,
about the middle of the Atlantic; and there is also a narrow
belt of warm water with a somewhat higher temperature than
that of the adjoining sea off the south-west coast of Ireland,
which may be the tail of Rennel’s current; but these indications
are too faint to produce any climatic effect on these islands. It
is however important, in reference to the formation of cloud
and rain, to observe that the warmth of the winter sea decreases
full 3° on approaching the Irish coast.

This wide expanse of superheated water is no superficial
stratum which any other element now in force can nullify or
destroy ; its heat is the accumulation of years, supplied from an
inexhaustable fountain in constant operation. ‘It is calculated
that the amount of heat discharged over the Atlantic from the
waters of the Gulf Stream in a winter day, would be sufficient
to raise the whole column of the atmosphere that rests upon
France and the British Isles, from the freezing point to summer
heat.”t The surface temperature of this wide sea is uninflu-
enced by the changes of day and night, by calm or storm ; and
there need be no misgiving that the mighty Gulf Stream will lose
its life giving energy, while the trend of the coast lines remains
the same as at present ; nor any fear that the climate of this
country will be decreased in temperature by the chilling effects
of the cold ice-bearing Arctic current, with 1500 miles of warm
water between us and this benumbing stream.

Indeed the storms of winter rather appear to develop more
fully the warmth derived from the Atlantic. In January, 1852,
the ¢ Niagara’ steamed from Liverpool to New York, through
a hurricane of wind, hailstones, and snow. The successive entries
in the log-book were—* Blowing a hurricane.” ¢ Hailstones and
lightening.” ¢ Dreadful weather ”—*still a hurricane.” “ Awful
weather.” But the. noble ship steadily held on in her prescribed
course, and the meteorological record is perfect throughout.
Before the storm commenced the temperature of the water was
52° to 53°, but throughout the duration of the storm, and across
the Atlantic, to the very verge of the Arctic current, it was 58°,

vk

* ¢Keith Johnston’s Physical Atlas.’
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and what is most important, as bearing on our present inquiry,
is this,—that the air, amidst sleet and snow, and with a north-west
wind, was as warm as the sea ; and instead of being chilled by the
storm, it was full 3° warmer than that of its mean for the
month.

The same ship, on the same voyage, in 10° of latitude, further
south on the American coast, found both the sea and the air
below the freezing point.

But if the high temperature of this northern part of the Atlantic
leads us to the conclusion that its water must have been derived
from a southern source, it is also obvious from the wide distribu-
tion of its equitable warmth, that the thermometer does not
detect any well-defined branch of the Gulf Stream flowing to the
north-east. The full breadth of the stream is spread across the
ocean, in a latitude above that where the south-west wind, as an
anti-trade wind, comes to the surface, and blows with great regu-
larity over a wide area: it passes across and presses on the
whole width of the stream, and under its influence the heated
water assumes the character of a drift current, and is thus car-
ried into higher latitudes over a very wide portion of the Atlantic.
Between the north of Scotland and Iceland, where the drifted
waters are confined in a narrower space, it will be seen on the
chart that in June traces of warm and colder water are found ;
but along the coast of Norway it again assumes the character of
a true ocean current, which, flowing into the Arctic Sea, keeps
open water in the whale-fisher’s bight, even up to Spitzbergen. -

If the Gulf Stream flowed through the middle of the North
Atlantic, in the same manner as it does along the American
coast in a narrow rapid and hot current, it would produce but
little effect on our climate ; but drifted as it is by the returning
trade-wind it communicates its heat to the wide sea from Ireland
to the banks of Newfoundland, and fills the whole space between
Norway and Iceland. It is from this greatly extended surface of
heated water that our westerly winds derive their warmth and
moisture.

It is difficult to form an adequate conception of the amount
of heat poured into the Atlantic by the Gulf Stream, and drifted
northward by the south-west winds. It is only by comparing
the temperatures on land and on sea that we can arrive at any
approximate result. In January month the temperature of the
air on mid-ocean is about 53° when in the same latitude, east
and west ; in the middle of both continents it is 5° below zero:
the difference of 58° being equal to more than double the amount
of heat which exists in Eng?and between the months of January
and July. Here then is a cause which produces a much greater
influence on local winter climate than the sun ; and we begin to
comprehend the extent and unfailing energy of that power which

.
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reverses the normal position of the lines of equal temperature,
and twists them from east to west into north and south curves.
Our winter heat comes not from the south, but from the west.

But again: the average temperature in January of 50° north
latitude, over sea and land, is about 16° ; on the same parallel in
the middle of the Atlantic it is then 53°; and on our western
shores 43°; showing an increase of temperature over the sea. of
37° due to the influence of the Gulf Stream. Assuming that
the outlines of sea and land remained the same, with no warm
current of water flowing northwards from the torrid zone, then
the January temperature of the south-west of England would
be as cold as that of the south-east of Iceland; and on Scotland
would fall the cold of the extreme north of Europe.

The effect of Sea Temperature on the Air.—It has been said that
the Gulf Stream does not really produce such an effect on our
climate as has been attributed to it ; that in fact the winter heat
over western Europe is the result of the south-west winds. Again,
it has been urged that the latent heat released by the condensa-
tion of moisture on our western coast-line is the cause of our
abnormal climate. But even admitting the full effects which
these causes produce, we have only to carry’ the inquiry one
step further back, to show that the warmth of the wind and the
excess of vapour from the air are both derived from the heated
surface of the ocean.

It has also been intimated that the south-west wind, returning
as an upper current from the torrid zone, falls on the surface of
the North Atlantic, and imparts its warmth to the water, and
thus raises and sustains the high temperature of the sea around
our coasts. This opinion raises a distinct issue. Does the wind
impart its heat to the sea, or does the sea warm the wind? The
generally-received opinion, that the air which rests on the surface
of the sea partakes of its temperature, appears to receive con-
firmation from the character of the climate of coast-lines,—from
the nature of the regular alternation of sea and land breezes ;
and a comparison of the amount of heat in the sea and air of
the Atlantic tends also to confirm this opinion. An examina-
tion of four voyages across the Atlantic, from longitude 10° to
40° west, gives the following results as the mean of all the
observations taken, about the 50th parallel of latitude on each

voyage :—

Temperature of
Water. Afr.
January 15 t0 22,1849 .. .. .. .. 52 ... 49
» 1to 6,1850 .. .. .. .. 545 .. 546
» Ttol1,181 .. .. .. .. 506 496
» 19 to 30, 1862 (the storm) .. 565 557

Means.. .. .. .. 534 .. .. 522
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Showing an excess of the heat of the water above the air of
120,

The charts of the American coast also show that in the
Arctic current the water and air are in January usually as low
as 30°; that when the ship passes eastward into the warm eddy
of the Gulf Stream the water rapidly attains a temperature of
57°, but the air lags behind, and its heat gradually increases
over a distance of 250 miles before it becomes assimilated to
that of the water. In all these cases the water is the governing
element, has a preponderating influence, and cannot derive its
higher temperature from the somewhat colder air which rests
on it.

Winds.—The wind is the vehicle of climate ; it is to us the
carrier, bringing warmth and humidity from the west, or Con-
tinental cold from the east. The wind from each point of the
compass impresses its peculiar character on the weather of each
day, and it makes or mars the seasons as they pass. It is usual
to speak of the variable and fickle nature of our climate, but
this characteristic is mainly impressed on it by the indeterminate
changes in the direction of the wind.

The following tables, which give a condensed view of the
subject, are taken from a valuable paper by Mr. Glaisher in the
Proceedings of the British Meteorological Society :—

TasLe IIl.—SHowiNG the Number of the Days of the Wind, during each of
the Years 1841 to 1860, referred to 8 points of the Compass.

Years Number of Days the Mean Direction of the Wind was

N | NE ' E ' SE. ‘ s. | sw | w | nw | cam.
1841 | 40 19 | 22 9 l 49 12 | 60 17 7
1842 | 46 40 | 31 15 | 31 112 | 38 25 27
1843 | 42 4 | 22 8 18 102 | 37 29 63
1844 | 48 57 18 14 | 22 89 | 35 26 57
1845 | 30 49 | 1 13 | 43 104 | 43 38 34
1846 | 27 25 | 20 18 | 39 94 | 30 22 86
1847 | 41 23 | 16 4 | 55 | 1 36 10 69
1848 | 53 38 19 36 | 58 9 | 29 20 23
1849 | 59 54 | 20 23 | 39 102 | 35 22 11
1850 | 59 48 | 24 21 30 16 | 27 19 31
1851 | 52 3 | 21 20 | 28 100 | 37 25 43
1852 | 45 58 | 36 21 52 108 | 27 8 11
1853 . 43 65 | 16 27 | 28 86 | 32 27 41
1854 | 31 45 17 20 | 30 117 | 42 30 33
1855 | 56 74 | 28 17 | 25 84 | 30 26 30
1856 | 44 54 | 27 30 | 381 80 | 50 26 24
1857 | 21 58 | 28 27 | 33 119 | 34 21 24
1858 | 26 61 | 38 27 26 106 | 40 29 12
1859 ! 81 54 | 16 29 25 128 | 40 31 n
1860 ' 30 47 | 26 19 | 22 120 | 64 31 7
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TapLe IV.—SHOWING the Average Number of Days in each Month of each
Wind, as found from all the Observations, 1841 to 1860, referred to

8 points of the Compass.
Average Number of Days the Mean Direction af the Wind was
Month.

N. | NE | E | SE | 8 | 8W. | W. | NW. | Cam.
January .. | 3:00 [ 3°25 | 0°80 | 2°10 | 4°10 | 9°75 | 3°50 | 1°50 | 2°80
February .. | 2°95| 360 | 2 10 | 1°25 | 2°95 | 8°00 | 2°85 | 195 | 2-60
March . ] 370 | 4:05 | 2°50 | 2-10 | 255 | 7°65 | 3°25 | 2°80 | 2-40
April .. 4°00 | 6°05 | 3°45 | 2°05 | 2-40 | 6°25 | 2°55 | 2°30 | 095
May .. 4°30 | 7°00 | 2°45 | 1°70 [ 2°70 | 7°55 [ 200 | 130 | 2:00
June .. 8°25 | 355 | 2°15 | 165 [ 2°15 [ 9°90 | 3°65 | 2°10 | 1°60
July .. 3°40 | 3°70 | 1°15 | 0°55 | 2°65 | 10°55 | 3*95 | 2°45 | 2°60
August . |1 295|300 | 1°15 | 1°30 | 2°95 | 10°45 | 3°85 | 1°95 | 340
September.. | 360 | 5°25 | 185 [ 1°65 | 2:00 | 7°25 | 255 | 150 | 4°35
October .. | 3°10 | 2°50 | 1°15 | 1°80 | 3°40 | 9°10 | 425 | 205 | 365
November.. | 3°80 | 3°55 [ 2°05 | 2°00 | 3-40 7°70 | 2°05 | 2°15 | 830
ber .. | 265 | 2°10 | 1°75 [ 1°75 | 2°95 | 9°85 | 3°85 | 2°05 | 4°05
Sums .. [40°70 [47°60 |22°55 {1990 (34°20 {104°00 |38°30 [24°10 !33:70

Thus arranging these winds in the order of their frequency,
we have the average number of days in the year for each wind
at Greenwich, as follows :—

From the south-west e we e . .. 104 days.
»  north-east .. .. .. .. .. .. 48
» Dorth .. .. .. . . . . 41
s West .. .. . . L .. 38,
» south .. .. .. . . L . 34,
»  morth-west.. .. o .. . .. 24
. east .. .. .. .0 .. o .. 22 )
, south-east .. .. . .. . 20,

Calm .. .. . .« & o . . . 84,

It will be seen that our prevailing winds are from the south-
west and from the north-east; that the south-west is thepre-
dominant wind for eight months of the year, and the north-east
prevails from one to two months. There are, however, great
inequalities in the persistency of these winds. Thus, in the
year 1856 the south-west blew for 80 days ; but in 1859 for 128
days. Again, in 1847 the north-east wind prevailed for 23 days
only ; but in 1855 it continued for 74 days. The whole character
of the weather and the climate of the year is altered by these
variations. The activity of the wind appears also to be subject
to the same uncertainty, for the number of calm days ranges from
7 to 86 in different years.

The winds from the cardinal points of the compass are
tolerably equally distributed throughout the year, but the dry
and cold wind in spring from the north-east is a true periodical
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. visitor in April and May. But the most powerful and persistent
wind throughout the year is the warm and moist south-wester :
it is most prevalent in July and August, at this season often
bringing wet harvest weather ; it reaches a second and inferior
maximum in December, driving back the Continental cold

'tlill after Christmas, and its influence is often felt through
an .

Our two prevailing winds, the south-west and north-east, arise
from the same cause as true land and sea-breezes,—viz., the un-
equal distribution of heat over the land and the sea. On the
west of these islands, as I have shown, lies the wide Atlantic,
with a surface heated to 54° in early spring. On the east, the
continent of Europe has a temperature from 30° to 40° lower of
cold, dry air, which becomes extreme in the north-east ; and the
variable nature of our climate arises from the winds as they
prevail from these quarters. Let the cold from the north-east be
ever 80 intense in winter, the powerful westerly wind will drive
it back, occupy its place, and day after day the thermometer
will stand at 50°.

The low lands of our eastern coast are exposed to the full
power of the cold north-east wind of spring, which also sweeps
unchecked over the central plain of England and settles down at
night, with aggravated severity, in the valleys of the Trent and
the Thames, If it blows long enough, it falls over the brow of
the Cotswolds on the Vale of Berkeley, sweeps through the gorges
of our western hills, and then mingles with the warm air of the
Atlantic coasts, where the warmth from the sea materially alters
its character. The great cold from the east wind on the 23rd
of December, 1860, produced a minimum temperature in the
valley of the Trent, near Nottingham, of 8° below zero; in the
valley of the Thames 3° below zero. At Truro the lowest
reading of my thermometer was 13° and at Tresco Abbey, in
the Scilly Isles, it was 24°. Thus in a period of extreme cold
the warmth communicated from the sea maintained on our
;ﬁswm coast a temperature of 32° above that of the eastern

ds.

The weather of January last affords us an instructive example
of the influence of these winds on climate and their effects on
agriculture. The new year dawned in a perfect calm ; but on the
2nd, 3rd, and 4th, with a north-easterly wind, the whole country
was covered with snow to an average depth (in Cornwall) of 6
inches. The thermometer marked at Datchet 8°, Staines 7°,
Wallingford 5° all below zero ; at Penarth, Truro, 26° and at
Tresco Abbey, Scilly Isles, 33°. The wind gradually veered to
the south-east, when a storm of unexampled fury burst on the
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south-western coast of England, accompanied with torrents of
rain: my gauge measuring 2'18 inches—the largest quantity I
ever registered in 24 hours. Before evening the wind and rain
had ceased and the snow had disappeared. During the night of
the 5th the wind further shifted to the south and south-west,
and the morning of the 6th was calm and clear, and as mild and
balmy as May. The thermometer at 9 A.M. stood at 50° and so
powerful was the influence of the westerly winds in driving back
the invasion of cold, that the average temperature of several fol-
lowing days was 55° (the then temperature of the air in mid-
ocean) and of the nights 45° and the genial warmth penetrated
the whole country.

A second period of extreme cold followed. On the 10th of
January the wind from the north and east again set in, bringing
Arctic cold over western Europe and covering the land with a
mantle of snow. In the east of England the thermometer fell to
zero, and the long continuance of winds from the north and
north-east penetrated the western counties, producing there an
unusual degree of cold. On the night of the 14th my minimum
marked 11°; in the valley at Truro it registered 8° and on the
granite hills of Alternun 4°. But the air was dry, the sky clear,
and, with a gentle wind, the weather was enjoyable. Again the
wind passed ominously to the east, when clouds above and gusts
of wind below gave indications of the gathering storm. On the
20th the wind further veered to east-south-east, and from this
fatal point it again blew a hurricane, sweeping across the entrance
of the English Channel ; it reached its maximum of intensity at
4 p.M., and died out at night.

The exhausted wind, still following the course of the sun,
passed to the south-west, and the country became suffused with
warmth and loaded with humidity; the chilled walls of the
houses, precipitating the moisture, ran with water ; the tempera-
ture of the rooms in my house, without fire, was 44° but in the
open air, at 9 A.M., it was 53°. On going out to read the ther-
meters I felt as if passing into a heated room: the air was hot
and filled with fragance exuding from the burst sap-vessels of
the trees wounded by the alternation of frost and heat; the
scent from a Cupressus was very powerful and extended to full
50 feet around it.

The wind from the north-east usually comes with a gentle
current, under a clear sky, and penetrates but slowly westward.
But the south-west wind comes like a mighty giant, clothed
with heavy clouds and dripping with moisture. He stalks with
his warm breath through the land, and the snow falls in hea
lumps from the boughs and fades rapidly away from the hili-
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sides most exposed to his influence ; so that lines of temperature
might be drawn on the delicately-shaded surface ; and between
night and morn the snow-cold mantle of winter is gone, and
the emerald-green of spring returns with the thermometer
at 50°.

The severe cold of last winter enabled me to examine the
effects of a covering of snow on the soil and the protecting influ-
ence it gives to the wheat-plant. To this end I placed three
minimum thermometers (first tested by a Kew standard) as
follows —No. 1 on the surface of the grass under 4 inches of
smow ; No. 2 in the air, an inch above the surface of the snow ;
No. 3 four feet above the ground. During the whole of the cold
Q!'iod No. 1 remained very closely to the freezing-point, 32°;
No. 2 fell to 10°; No. 3 to 15°. Thus the air on the surface of
the snow was 5° colder than 4 feet above it, and the surface of
the soil was full 20° warmer than the surface of the snow. Thus
3 coating of only 4 inches of snow so repelled the cold that
there was a difference of 20° between the two sides of the thin
stow-bed : an amount of heat equal to the difference of the mean
temperatures of January and July in Cornwall. .

We may, therefore, arrive at the conclusion that a covering
of mow tends greatly to shelter young vegetation during periods
of great cold, and that its beneficial effects in this respect have
rather been underrated than otherwise.

The steadiness of the temperature under the snow, compared
with that of the air, further tends to protect the plants; of
which the sap-vessels of vegetable fibre are burst and disrupted
by the variations of frost and thaw. If a frozen blade of wheat
be held between the eye and the sun, the ruptured state of the
vessels may be distinctly seen. In this respect also snow is a
great preserver.

1t was found that the air on the upper surface of the snow at
night was intensely cold, and when this cold is intensified by a
wind from the north-east, cattle and sheep—especially young
Stock—exposed in the open field to its influence must suffer

in constitution and in weight. Heat is, to some extent, an
®quivalent for food, and an exposure to such a low temperature
will often do more injury than many weeks of generous feeding
will restore. Shelter should be provided by straw-yards and
open linhays.

The amount of damage done by the cold and snow of January

:it Ot().b the early vegetable crops of the west of Cornwall exceeded
L.

The three periods cf great cold in the past winter were each

 followed in tﬁ:ﬂ south-west of England by heavy and most de-
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structive storms from the south-east. The north wind whick
preceded each, and brought the cold, gradually passed to the
south-east, and when it reached that point it was intensified into
a hurricane of extreme violence. In Torbay alone, in 1866,
forty vessels were wrecked by a similar gale, and in the storms
of 1867 the damage must have been far greater on the south-
western coast.

We may infer—

That cold, especially when accompanied by snow and
continued frost, is, in the south-west of England, a

. storm-breeder.

That after severe cold of many days’ standing in winter,
heavy gales may be expected ; and when at such a
time northerly winds shift to east and south-east a
storm is near.

The strong winds, by drifting the snow, were destructive to
many flocks of sheep in the western counties; and the young
wheat was much injured on exposed ground by the protecting
covering of snow being swept away by the wind.

Wet Julys—The harvest months of July and August are in
this country a time of anxiety to the farmer. He may previously
have expended skilful labour and money to raise a vigorous
plant: he can do no more, and now trusts to the weather to
crown his labour by perfecting the grain; but a cold June
and a wet July are sadly disappointing to his hopes, and the
wheat-crop, in particular, suffers from this defect of heat and
excess of rain, These harvest months are very variable as to
winds, temperature, and rain, and corresponding effects are pro-
duced on the crops. The south-west wind is at this season
three times as prevalent in some years as in others. The mean
temperature has ranged at Penarth from 686° in 1859, to
60-1° in 1860: the former year giving an early and abundant
harvest, and the latter a scanty crop gathered amidst the
wet weather of August and extended throughout September.
Thus a difference of 8° of temperature in July made a dif-
ference of full six weeks in the ripening of the corn; and my
rain-gauge has measured three times as much rain in one July
as in another.

The cause of the wet character of July must be traced to the
south-west wind, which reaches the maximum of prevalence in
this month, and its variable weather to the inconstancy of the
winds.

The south-west wind at this season sweeps the abundant
vapour from the surface of the sea, and arrives, laden with
waicture, on our western shores at a temperature of 58° to 60°,—
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very nearly equal to the mean heat in the air over the land;
but, driven onwards over the hilly surface of the western high-
lands, it meets with a colder stratum, and the chilled night air
also tends to condense the vapour and produce an abundance of
nin. In such a season cloud on cloud rolls in from the west
till masses of vapour obscure the sun, which day after day no
ny of his can pierce ; then, long pendant streams of condensing
vapour float over the languishing ears of corn, or descend in
beavy rain to injure and retard the harvest.

But there are seasons when, under the influence of the clear
sky of the east wind of spring, the soil becomes so heated by the
solar rays that the radiation of heat from the land becomes more
than a match for the vapour from the sea. The sun has obtained
the mastery, and it gives him the means and the power to main-
tain itt Then the summer is of the most genial character, and
the heat is tempered by the fresh balmy breeze from the west.
Such was the July of 1859, when my thermometer in the shade
by day generally stood at 80° and once, on the 12th, at 94°,
The wheat harvest began on the 20th, and before the end of the
month much corn was cut. August commenced with heavy
nin: upwards of an inch fell in one day, and the highly-heated
s0il became a hotbed of wondrous activity.

The effect of the north-east wind of spring on the temperature
of the succeeding summer is well illustrated by this great heat
i 1859, In that year, during the whole of February and March,
the wind was from the westerly points of the compass; but late
in April the return current from the north-east set in and con-
tinued with great constancy throughout the whole of May, and
1n this month not a single point of westerly wind was marked
by the vane at Greenwich. The following months of June and

uly were respectively 2:2° and 6-2° above their average tempera-
ture. The masses of vapour which the winter winds had rolled
In from the Atlantic had been driven back by the steady per-
Sistency of this dry wind from northern Europe; the sky was

Pt clear of cloud and the sun’s rays fell unobstructed on the

ted soil, the radiations from which so warmed the air that

summer humidity from the sea was absorbed by its higher
@pacity for moisture, and invigorating open sunshine continuned
t]"’mlgbout most of the summer. At such a season 1 have seen
mist and clouds from the sea ¢ eaten up” by the warmer air
over the l]and. The westerly wind brought the visible moisture
b the line of contact with the warmer air on the Cornish coast ;

t there it broke into streaks of white vapour, and disap-

Peared like the steam from the funnel of a railway locomotive

engine,
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When the north-east wind sets in early in March, after blowing
a season, it restores the balance of the atmosphere, and the reflux
wind from the south-west commences before the heat of spring
has been felt; then heavy rain and evaporation chill both the
soil and the air, the genial warmth of summer is retarded, and
the continuous rains injure the corn-crops and flood the valleys.
Thus in 1856, after the north-east wind was exhausted in the
middle of May, the south-west wind began to blow with great
power, and penetrated far into western Europe. In France, espe-
cially, the Seine, the Loire, and the Rhone were flooded, towns
and lowlands were inundated, houses and bridges swept away,
and a large amount of life and property destroyed.

Effects of Sea-temperature on the Climate—These effects are
principally manifested in a high winter temperature, and in the
abundance and distribution of rain. The greatest influence of
the warmth from the Atlantic on our shores is felt on the south-
western coasts of both England and Ireland ; and I have there-
fore been led carefully to examine the peculiar climate of the
Scilly Isles, surrounded by the warm water of the sea and open
to the full effect of the south-west wind, twenty miles beyond the
Land’s End. 1 obtained from St. Agnes’ lighthouse a set of ob-
servations extending over twelve years ; Mr. Moyle, of St. Mary’s,
kindly undertook to register day and night thermometers, and
has sent me returns for six years. The results reduced to monthly
means and compared with the mean temperature for fifty years
at Greenwich are as follows :—

TaBLE V.

Jan. | Feb. | Mar. | April.| May. | June. | July. | Aug. Septl Oct. | Nov., | Dec. ch

Scilly Isles. | 46°3 | 45°8 | 46°3 | 47°7 | 52°8 | 576 | 60°2 | 60°5 | 588
Greenwich . | 36°9 | 38-7 | 41-6 | 46°2 ( 52°9 | 59-1 | 618 | 61-2 | 566

53-7 | 505 | 48-0
50-2 | 43-1 | 39-8

52
4

“Thus the mean temperature of the islands exceeds that
of Greenwich by 34° and in the month of January the
mean heat at Scilly is 94° above that of the neighbourhood of
London. '

The temperature of the air upon the Atlantic which the south-
west wind sweeps over our coasts in January is about 52° before
it is reduced by the colder air of the land ; and the effect of winds
from other quarters is to canse a decline of warmth of 6° at Scilly
and 8° on the south-west of Ireland.

The following Table shows the relative amount of heat at the
places mentioned during the winter months :—



- S

oy A R T L




ISOTHERMALS
QF THE

BBITISH ISLES
for JANUARY

10

e

-

-
f‘

Pl

N

--
- il D]



" om the Climate and Agriculture of the British Isles. §

TaBLe VI.
;December. Junuary. ! Febma.ry.é Mean. | Years.
o o o
Scilly Isles .. 48-0 | 463 | 458 | 467 | 12
Cork .. .. .. .. 42°8 43°9 445 437 10
Sandwick (Orkney. .. 410 39°6 38°4 89-7 7
Penzance .. .. .. 45-2 42+6 449 44-2 21
e ee 42°3 410 41°1 41°5 10
Greenwich .. 39°8 369 38-7 38°5 50
Edinburgh .. 397 374 38-2 38-4 17
l(ontpelller 45°7 42°1 44°8 44°2 11

From this table it appears that during the three winter month
Penzance has a temperature precisely the same as that of Mont
pellier ; Cork falls short of it by only half a degree ; and the heat o
the Scilly Isles exceeds this noted winter resort by 2% degrees.

At this season Edinburgh has the same amount of heat a
Greenwich, although 350 miles further north ; and yet 200 mile
further, at Orkney, the winter temperature exceeds that of Green
wich by one degree. But figures do not represent so vividly the
geographical distribution of heat as lines of equal temperature
and the accompanying sketch-map shows at a glance that ou
winter-warmth comes from the sea on the west. The line
cluster on our western coasts and truly represent the waves o
heat which in winter sweep in from the Atlantic, each wavi
being warmer than that which preceded it. For these line:
of equal temperature (isothermals) I am indebted to an excel
lent meteorological work by the Secretary of the Scottish Meteore
logical Society, and I gladly avail myself of his descriptior
of the effect of the Gulf Stream on our winter temperature.
as it confirms the opinion I so strongly expressed in an essay
in the 11th volume of this Journal: — “The Gulf Streax
leaves its impress unmistakably on the temperature of each o:
the months, as shown by the position of the monthly isothermals
In winter the deviation from their normal or east and west
direction is greatest. Indeed, as regards Great Britain, the
lines are then at right angles to this normal direction, and
lie north and south. In Ireland they seem to envelop the
island with their folds, which increase in warmth from the centre
of the island outward to the ocean. This points out clearly that
the great source of heat from which the climate of Great Britain
derives its warmth is in the west ; in other words, it is regulated
by the ocean.” *

This winter warmth is first suffused along the western coast-line

* ¢ A Handy-Book of Meteorology,’ by Alexander Buchan, M.A.
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and then sweeps up the valleys which open on the south-west to the
sea. A glance at a geological map will show that all the older rock-
formations have in these islands a general strike from the north-east
to the south-west, and thus govern the direction of many open
valleys and mountain chains. This is particularly the case in the
south-west of Ireland, where the valleys and bays open funnel-like
to the sea ; and on the west of Scotland the Firthsand Lochs have
a similararrangement. In England the bell-mouthed Severn opens
up a passage for the warm wind to the middle of the country.

The flat surface of the middle of Ireland enables the westerly
wind to have a clear sweep over most of the island ; it afterwards
sheds its heat on the plain of Cheshire, and deluges the Cum-
berland mountains with rain,

The hills which constitute the backbone of England form a
dividing wall of climate, which may be traced from the Cots-
wolds northward along the crests of the Pennine range to the
Cheviot hills. On the west of this line we have the warmth
and humidity of the ocean, on the east the dry air and greater
summer-heat of the Continent. It is a wall which, so far as
climate is concerned, divides the arable field from the grazing
lands of England : on the one side there is a preponderance of corn-
growing power, on the other of meat-producing capabilities. The
texture of the soil and the demand at the market may modify
this conclusion; but other things being equal, submission to the
teaching of climate will in the long run be found the safest and
meost profitable course for the farmer to pursue. ’

After the end of April and during the summer months the
British Isles receive no warmth from the surrounding seas ; but
the wide ocean on the west then produces a contrary effect. As
the great wave of summer-temperature sweeps northward over
Europe, it is retarded by the cooler air from the sea on the
western coasts, where the isothermals are bent southward along
the coast-line from Denmark to Belgium,

The amount of heat which in July rests on the south of
England is on the Continent extended further north than St
Petersburg ; and in this month the summer-heat is as great at
Tornea and Archangel as at Edinburgh.

The comparatively low temperature of the water of the German
Ocean in summer tends also further to reduce the influence which
the high summer temperature of Central Europe would otherwise
exert on the eastern plains of England; but any defect of our
climate due to this cause is more than compensated for by
the equality of temperature and steady downfall of rain which
we enjoy, and which give a capability of productive power to the
soil of England far greater than the dry summer-heat of the Con-
tinent could bestow.
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The Amount and Distribution of Rain.—Thus far we have
traced the winter warmth and humid wind from their birthplace
on the ocean to our western shores : it remains to show the manner
in which the vapour is condensed into rain, and its unequal dis-
tribution over the broken surface of the country. This subject de-
mands a more searching investigation than it has hitherto received,
and good recorded observations of rainfall have so multiplied
during the past ten years, as to supply in all necessary details its
amount and distribution through the year. Indeed the difficulty
now is to reduce the formidable amount of figures within judicious
limits, and into such an arranged form as will best convey a full
knowledge of this element of our climate, without cumbering the
Tables with superfluous matter. To this end I purpose to work
out the results of observations on rainfall which I commenced in
the south-west of England twelve years ago, and to apply the
deductions therefrom more generally to other parts of the country,
keeping in view, without tabulating in detail, the observations
which cluster in other districts, and taking also into consideration
the physical contour of the surface and its efposure to the rain-
bearing wind. :

In 1855, with the co-operation of several gentlemen and some
ladies (who proved excellent observers), I established the follow-
ing lines of rain-gauges, the stations being selected with reference
to exposure and altitude. One line of gauges extended from the
Scilly Isles through Cornwall to Dartmoor, and from thence, with
the aid of other observers, to the Eastern counties; a second
from the lowland at the estuary of the Taw, Devon, over part of
Exmoor, to the vale of Taunton and the Blackdown hills; and a
third from the sea at Brentmarsh, by the Mendip hills and Frome
to Salisbury Plain. The daily readings of the gauges were sent
me monthly, and they are reduced in the following Table and
combined with such other records of rainfall as would work into
the lines. 1 have further added the monthly means from other
important stations, so as to give a complete and general view
of the distribution of rain throughout the year over the whole
kingdom. (See Table V1L, pp. 58-61.)

The generally received opinion that more rain falls on the
western hills than on the eastern plains is fully confirmed by
these rain-gauge investigations; but even those who have given
much attention to the subject have rather underrated than other-
wise the relative amounts and the enormous quantities which
fall on the western hills,

In the year 1866, while about 25 inches fell on the eastern
lowlands, on the hills of North Wales the amount measured was
127 inches; on the Cumberland mountains 224 inches; and on
the western Highlands of Scotland 144 inches. Th

e
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TasLE VII.—SBoWING the Average Monthly Quaniity

Height |
Place. in Jan. | Feb, |March. | April. | May. | June. !
Feet. l

'

FroM THE ScrLLy IsLes To
NORWICH.

y .. .. 502
End) .. | 200?

HO O O W O H 1 G HOO b SR O 00

Prince Town, Dartmoor 1400
oor, Dartmoor .. 580
Exeter .. .. .. .. | 150
Sprydoncote .. .. .
Itchen Abbas .. .. .. ..
Cobham .. .. .. .. 8o
Chiswick .. .. .. .. 24
greenvnch e e xéB
pping .. .. - .. | 365
Norwich .. .. .. .. 39

Penzance .. .. .. .
Helston .. .o | o118 : . -
Truro (Boy Tust ) ., 55 | . .
Falmouth . .. . I20 I .
Newquay .. .. .. .. ! 100? .
Trelmn-ock e ee . 303 ! . . .
in .. .. .. .. 290 . . . .
Roughtor Consols .. .. | 1100? . . .
Tavistock .. .. .. 273 . .
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From THE TAW LIGHTHOUSE,
DEevox, 7o TATNTON.

Taw Lighthouse .. .. 20| 2°0| 18| 0'8| 08| 16| 3°7
B‘rmtaple o e e 20| 36| 223 30| 2°3| 2°2| 2°7
Chawleigh .. .. .. | 350 2°3| 1°5| 34| 41| 25| 30
Castle Hil .. .. .. | 310| 34| 1'9g| 3°1| 23| 28] 46
Witheridge .. .. .. 700 | 3°2| 2°3| 30| 2°9l 2°7]| 34
Huntsham Court .. .. | 560 | 41| 30| 47| 34! 43| %x
Taunton .. .. .. .. 50| 2°I | 1°7| 22| 2°0| 2°2| 2°%
Otterhead.. .. .. .. | 8o | 38| 2°2| 3°4| 47, 27| 3-8
Frox THE Coasr AT HIGH-
BRIDGE, [SOMERSET, TO
SALISBURY PrAIN. |
nghbndge e we e IC| I'4 I'4 | X1'6| I°9g 207 2°1
Wedmore .. .. .. .. 20| 1'5, 18| 1°7| 2°5| 2°7| 3°0
Mells.. .. .. .. ..!| 300| 18, 15| 10| 16| 3°1 3°7
Marston Bagot.. .. .. | 3007 2:31! 15| 18| 25| 2°7, 2°4
Chapmauslade .. .. .. 3502 2°1 17| 2°0| 2°8| 2°6 I'9
Chiltern-All-Saints .. .. ' 400? 1°8| 12| 1'5) 2°3| 2°2| 16
ENGLAND AND WaLEs—THE
‘WesTt Coast AND HiLLs.
Lampeter (Wales) . 425 | 46| 26| 36| 2°2| 26| 45
Haverford west (Wale:) 6o | 5°1| 277 38! 19! 2°2! 44
Ysulyfera (Wales) .. .. | 368 | 5°9| 2°9| 49| 28| 35| 67
Liverpool .. .. .. .. 37| "7, 14| 14| 1°4| 1°4| 27
Whitehaven .. .. .. 9o | 5°1, 3°4| 25! 272| 1°9| 31
Seathwaite .. . | 17°9 i 1327| 777 776 | 5°6| 80
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of Bsin in Tnches at the following Places.

Jaly. | Avg. | Sept. Oct. | Nov. | Dec. | Year.
|
13| 3°2| 2°9 3°7| 2°6 | 4°2 | 31°4 | 4 years.
19 2°x| 28| 3°5| 24| 37| 3I°L |6 years
29| 35| 34| 5°6| 52| 6°0/ 44°5 | 7 years. .
24| 2°9| 3°9| 41| 40 3°7]| 36°3 | 10 years.
36| 34| 3°9| 44| 50| 477 | 4277 | 25 years, 1839 to 1863.
28| 2°9| 3°4| 3°8| 55| 43| 41°2 | 15 years, 1837 to I1851.
20| 1°4| I1°§ 3°4 | 14| 2°5 | 24°5 | 3 years, 1855 to 1857.
37| 24| 33 52| 2°6| 3°9| 362 | 8 years.
36| 2:9| 36| 5°7| 4°2| 3°1|41°0| 6 years.
40| s°1 7°1| 58| 3°1| 6°4 | 60°9 | 1856.
27| 3°3| 36| 48| 4°9| 3°6|39°9 | 6 years.
32| ge3| 6°2| 68| 40| 6°6 | 61°9 | 7 years.
38| 5e3 | s5°4| 5°7| 7°1| 5°1|58°5 | 12 years.
3| 2.2 | 2°7| 37| 3°7| 35 |32°9| 45 years, 1815 t0 1859.
19l 26| 2°7| 3°5| 2°0| 2°8| 29°2 | 4 years, 1856 to 1859.
21| 28| 30| 4°4| 2°3| 2°6 | 28-6 | 6 years, 1854 to 1860.
34| 2°2| 2°4 | 2-8| 2°3| 16| 23°7 | 35 years, 1825 to 1857.
3| 25| 2°6| 26| 2°4| 1°5| 238 | 25 years, 1826 to 1850.
27| 26| 3'4| 2°9| 3°4| 18| 24°9 | 40 years, 1820 to 1859.
4| 25| 2-7| 29| 2°6 | 2°1 | 26°3 | 30 years, 1822 to 1851,
30| 2°7 | 2°4| 28 30| 1'8| 26°5 | 11 years, 1850 to 1860.
30| 201 | 23| 3°8| 08| 2°0| 24°7 | 2 years.
2:9 40 47 3%9 4°3 4°7 40°6 9 years.
31| 2.9 | 36| 4'8| 2°5| 33| 37°0 3 years, 1857 to 1859.
33| 42| 44| 54| 37| 3°9 430 8years.
36| 38| 30| §71| 39| 36395
39( 44| 39| 43| 3°6| 4°4 (481 |5 years.
Vs oaea| 203 305 23| 2°3 | 27°7
Foi 35| 37| 47| 35| 45435
3! g9l 1°7| 38| 1°0| 16| 23°4 2 years, 1855 and 1856.
220 246 | 1°8| 4'0| o8 I‘Z 263 ' Ditto.
1| 20| 18| 49| 1°7| 2°6| 27°8 | 3 years, 1854 to 1856,
6| 2.6 | 26| 51| o8| 20| 28'9 3 years, 1855 to 1857,
36| 23| 2°9| 4°3| x°5| 2'5 | 29°2 , 5 years, 1855 to 1859.
1) 1-8| 2°0| 39| 1°0| 2°0| 23'4 4 years, 1855 to 1858,
42| 38| 4°9| 5°2| 4°4| 4°2| 46°9 | 4 years, 1860 to 1863.
33| 5°5| 40| 4°9| 54| 4'547'6 Ditto.
$'8| 59| 6°9| 7°5| 60| 58'66°6"
28| 3-4| 2°2| 2°9| 19| 2°1|25°3 g years, 1852 and 186o.
43| 43| 3°x| 53| 45| 3°8 435 | 10 years, 1844 to 1853.
133 | 12°5 | 7°1 | 16°6 | 15°5 | 14°9 {1405 | g years, 1845 to 1853.
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TasLE VII. continued—SHowIxG the Average Monthly Quantity

Helgh;.‘
Place. in Jan, Feb. | March. | April. | May. | June.
Feet.
EXGLAND — THE EASTERN
SIDE.
York .. .. .. .. .. 50, 18| 1°2| 1°3 14| 17| 22
Notti:;gham e ee e 203 | 2°2| 1°3| 1°2 1°6 | 270 2°8
cep ee .| F0O| 19| 10| 11| 1°4| 2°1| 274
Oxford .. e e 210 | 270 18 1'8 1°9 | 2°2 23
Hltchm(Herts) e« oo | 400| 2°3 | 12| 10| 18| 23| 1°9
WESTERN |
SIDE.
Rhinns of Islay . 74| 061 x1°3| 2°6| 1°9| 4°2| 2°2
1 !
Get:;g.l)l'll:) (.hem{.of Loch i 380 92 i 86| 741 50| 53| 6%
Ben Lomond (head of . . . . . .
Bueray Valley) .. (1800 | B'5 | 65 75 43| 5'5 | 609
Tomay (.Iastle (Isle of} 18102 | 87| 83| 50| 54/ 54
Portree (Isle ofSkye) . 6o | 13'9 | 127 | 10°5 | 6°0| 6:2 | 4°6
Barrahead | 640 3°6| 1°2| 2°7| 2°7| 2°4| 2°7
72| 30| 14| 1°9| 1°4| 2°5| 32°4
. 781 36| 1°9| 3°1| 19| 2°4| 1'%
20| 46 26| 4°3 2°2 2°7 1°3
EASTERN
SIDE.
Dunrobin Castle .. .. 6| 27| 21| 2°4| 15| 1°4| 2°0
Aberdeen .. 100 | 3°2| 1°5( 225 1°5| 2°1| 12°8
Ca:l:l‘ie)chre (Aberdeen-} 930 | 26| 26| 33! 200 2°3] 25
Dundee .. .. .. .. 60’ 34| 1°3| 2°0| 10| 20| 3°7
Haddington .. .. .. . 20| 17| 1°5 ! 11| 1°7| 2°%
(Stirling) 46| 35| 225 | 1°8| 2:0| 2°8
of Glasgow) .. .. f o | 36| 34| 3r| a2 3
IRELAND.
Cork .. .. .. .. .. 60| 4'5| 3°3| 3°2 25| 2°2| 21
Valentia .. .. .. .. so| 70| 37| 59| 33| 25| 40
Limerick .. .. .. .. 65| 3°4| 23| 209 | 2°5| 2°1| 3°3
Emis.. .. .. .. .. . 5'4 | 26| 23| 20| 2°8] 4°0
Gnlway e e e 35 7°9| 36| 272 20| 2'r| 3°8
Killaloe .. .. .. .. 123 §:2| 27| 51| 2°8 30 4°0
Markree .. ee .oy 146 3°9 1 3°3 | 26| 2°5| 1°8| 3°3
Belturbet(Cavan) ee ool 90| 4°5| 2°8 | 2°4| 1°7| 2°2 | 3°8
Armagh .. e 235 | 4°1 | 2°§5 | 2°3| 2°6| 1°9| 2°9
Toome .. .. .. .. 60| 39! 20| 17! 1°2| 1°8| 2°8
Belfast .. .. .. .. 551 3°3] 22 202 2°9| 10| 12°7
Dublin .. .. .. .. 191 274 21 S A S AL N 2
| |
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of Rain in Inches at the following Places.

|

]

July. Aug.] Sept. Oct. Nov. | Dec. | Year.

16| 302 2°3 2°2 1°9 1°6 | 23° 9 years, 1852 to 1860.
3| 36| 26 | 29| 272 16 | 263 | Datto.

13{ 2°9 1°7 ' 3°§ 1°8 | 12| 22°3 | Ditto. .

5| 2°6 2°7 26 | 2°3 2°2 | 27°2 | 25 years.

33| 27 1°9  3°I| 3°2| 1°4 | 25'0 | Io years, 1850 {0 1859,
34| 2'x| 1°3| 61} 35| 5°3 | 34°5 | 1862 (average year).
$'3f 721 | 6°1 ) 10°0; 5°I | xI1°7 | 875 | 7years, 1854 to 1860,
57| 82 7°7 | 11°1 5*2 | 10°1 | 87°3 | Ditto.

40| 86 7°8 | 11°4 | 7°'2 | 10°6 | 926

64| 86| 10°8 | 13°4 | 12°5 | 16°9 |122°5 | 4 years, 1860 to 1863,

I'4) 2°6 | 2°8) 32| 32 2°7|31°2 | 2Yyears, 1862 and 1863.

14| 22| 18| 2°4| 1°7| 5°9 | 280 | Ditto.

30| 4'3| 4°0| 5°2| 470 4°3 | 38°0 | 4 years, 1860 to 1863.
1| 34| 41| 5°7| 3°4| 5°3(41°7 | Ditto.

8| 2°9| 29 30| 2°5| 2°7] 27-9 | Ditto.

7| 38 24| 2°4 3°r 3°3 | 30°3 | Ditto.

31| 39 31 3°1 3°6 2°6 | 337 30 years,

4| 371 276 | 21| 2°9| 3°21 30°3 | 4 years, 1860 to 1863.

15| 26| 2:4| 29| 23 1°7 | 24°9 | 30 years, 1835 to 1864,
33| 33| 200 37| 4°2| 470 37°7! I5Years, 1831 to 1855.
41| 40| 36| 43| 4°0| 4°3 | 42'4 | 46 years, 1814 to 1859,
6| 3°2| 2°5| 39| 50| 5°2| 40°2 | 10 years.

36| 7°4 7'0| 8°2 | 7°1| 6°265°9 | 3 years, 186x to 1863.
32| 3-8 2°81| 3°4 3°9| 2°3 34°9 | 7 years, 1840 to 1846,
33| 3°3 22| 44| 3°I | 4°I| 39°5 ) 6 years, 1851 to 1856,
42| 35| 28| 3°9] 35| 45| 440 | Ditto.

36, 6°0| 46| 56| 46| 3'6|50°8 | 4years, 1860 to 1863.
34 3°4| 2271 3'5; 2°7| 4362 gyears, 1851 to 1859,
2| 42 1°8 | 4°1| 2°9 | 3°9 | 38°5 | 6 years, 1851 to 1856.
18| 249 3°3| 27| 3'0{ 4°0} 338 | 9 years, 1851 to 1859,
18| 33 2°1 | 2°5 | 3°3 1 2°7 | 30°I| 5 years, 1851 to 18535,
7] 28 2.x | 2°8| 2°6 | 3°3|30°6 | g years, 1851 to 1859.

| 8 3°0| 23| 30| 3°0| 23|29 | 16 years, 1837 to 1852,
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The inferences from the rain table clearly show that the rain
wind comes from the south-west, and thus the western coast line
is fully exposed to its influence ; but, confirming every point as
we pass, by actual observations, we give the rain deposited by
different winds on the west and east of these islands.

TasLe VIII.—SHowing the Quantity of Rain in Inches which falls in the
South-West of Ireland, and in Suffolk, with the Wind at the several
points of the Compass, for One Year.*

S |S8W.| W. [NW.| N. | NE.[ E | 8E. | Total

Toomavara .. .. .. |4°2 12°7 (8226 |3°1|3°1]31(3°5]40°5
Monk's Eleigh .. .. | 27| 27| 4°4|2°4|2°8|2°0] 31| 17| 218

Toomavara, mean °‘} 6°6 10°6 | 6:0 | 28 | 2°3 | 2-2 | 2°2 | 3-2 | 35°9

5 years .. .. .

Thus at Toomavara half of the whole amount of rain fell with
the west and south-west winds; but in Suffolk, from its con-
tiguity to the German Ocean, the rainfall is more equally appor-
tioned to the winds from the other points of the compass.

It must, however, be considered that the rain-bearing wind is
almost wholly from the south-west : the other winds rather actas
condensers to deposit the moisture, than as carriers to bring it.
Thus in Cornwall it very commonly happens that heavy but tran-
sient rainfall takes place on a sudden shifting of the wind to the
south-east, and on referring to my register of the weather for
the past fourteen years, I find that there were forty-five days in
which the amount collected exceeded an inch, and in the majo-
rity of cases the heavy rain was thrown down by a south-east
wind. Only twice during the same period did an inch of rain
fall with a north-west wind, and eleven times with the wind at
the south-west.

From this cause, and especially on our eastern lands, the
moisture is often condensed so as to fall as rain, not under the
action of the wind which brought it, but by a shift of the wind
bringing a current from a colder region.

In tracing the rainfall over the rugged surface of the land
we find great variation in the quantity—often within short dis-
ances—resulting both from the relative elevation of the land,
and the configuration of its surface,

At the Scilly Isles, and at the Land’s End, before the rain-
-louds are much disturbed by land influences, the annual quan-

“ Transactions of British Association for the Advancement of Science, 1843
wu 1845,
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tity of water deposited on the land is about 31 inches; over
the varied surface of Cornwall below 300 feet in height, it is
about 40 inches; driven up the slope of the granite hills of
Bodmin Moors, where the clouds are first heavily tolled at heights
from 1000 to 1400 feet, it increases to 60 inches. The low
mdulating country from Liskeard to Tavistock receives about
40 inches, Thus the rain clouds arrive at the great granite
boss of Dartmoor, rising into hills from 1000 to 2000 feet in
height, by which time they are partly drained of their contents,
but still yield from 60 to 80 inches at different stations on
the moor ; curiously enough the wettest part yet ascertained
being at Holme, on the eastern side of these hills. The low lying,
rich, new red-sandstone soil of the Vale of Exeter is, however,
greatly protected from excessive rainfall by the Dartmoor hills,
the yearly amount of rain at Exeter decreasing to 33 inches.

Along the low and open parts of the north-west coast of
Cornwall and Devon, very much less rain falls than inland,
and the barley grown on these districts is good in yield and
quality ; hence we mdy infer that, as only from 24 to 30 inches
fall on these parts of the . coast line, a few miles out at sea
beyond the influence of the land, the rain is but little in excess
of that on the eastern lands of England.

Again, tracing the rainfall from the wide, open, and flat
estuary up the Taw, where about 25 inches annually fall, as
the valley contracts at Barnstaple, the quantity increases to 40
inches, and to upwards of 60 on the skirts and high land of
Exmoer.

On the southern slope of these Exmoor hills there exists that
peculiar combination of soil and climate which gives origin to
the North Devon breed of cattle. In this district, the amount
of rain at Castle Hill, on the west, is 43 inches ; and at Huntsham
Court, on the east, 48 inches. The soil is a friable brown loam,
from the upper beds of the old red-sandstone; and the country
is moulded into almost continuous hill-side slopes, and narrow
valley flats lying from 400 to 800 feet above the sea. The
climate is not favourable to the perfecting of the wheat crop, but
the steady downfall of rain produces an abundance of warm, deep-
seated springs, which supply the water for the catch-meadows of
the hill-side, and the productive water-meadows of the valleys.
The mountainous structure of the country, the abundant rain-
fall, the warm winters and cool summers, with the rich, sweet
pasture of the sheltered combes and the hill-side meadows, give
that activity of limb, beauty of form, soft silky skin, and aptitude
to fatten, which characterise this favourite mountain breed.

Continuing our survey of the rainfall, we find the gauge
recording 44 inches at Otterhead, on the Blackdown Hills, 850

b
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feet above the sea; and on the low lying lands at Taunton 28
inches.

The favoured vale of Taunton Dean, defended by the Ex-
moor hills on the west from excessive rainfall, has a high sum-
mer temperature, and a rich red-sandstone soil. Sheltered by
hills on every side, it may be considered the wall-garden of the
west, and when loaded with autumn fruit and corn, and the
pastures studded with heavy cattle, it looks like a picture of
agricultural plenty set in a frame-work of massive hills, :

The third line of gauges, from the sea-coast at the Somerset
marsh lands on the west, tells precisely the same story as the
other lines. The rainfall from the sea inland increases 60 per
cent. on the crest of the hills, which form the water-shed of the
valley from Bruton to Shepton Mallet; the accumulation of
rain from these upper slopes often floods and injures the rich
marsh lands below, and overpowers the capabilities of the en-
gineering works which have been constructed for the drainage
of the levels. Such works should be adapted, not only to the
actual rainfall on the land to be drained, but also to the floods
resulting from the direction of the rain-bearing wind, and the
condensing power of the neighbouring hills,

On the high chalk table-land of Salisbury Plain, and east-
ward to beyond Winchester, much less rain falls than would
be inferred from a country lying at a height of from 400 to
600 feet above the sea. My gauge at Chiltern-All-Saints gave
an annual mean of only 23 inches; and the returns obligingly
sent me from Itchen Abbas, at the eastern end of the plateau,
only 28 inches. Descending eastward to the low lands of the
open valley of the Thames, the long-continued observations at
Cobbham, Chiswick, and Greenwich, give 24 inches as the
average rainfall over a large area.

It appears that the unequal distribution of rain in the west
mainly results from the difference of elevation of the land, and
of the form and slope which the surface presents to the rain
depositing wind. The warm, moist air is driven up the sides
of the hills, and mingles with a colder stratum at a higher
altitude ; and as it approaches the line of contact the conden-
sation becomes more rapid, and thus there is a large increase in
the relative amounts near the head of the valley. We shall illus-
trate this by a few examples.

The south-west wind strikes into the funnel-mouthed bay of
Carnarvon with great power, dropping from 30 to 40 inches of
rain on the coast-line; passing up the valley to the foot of
Snowdon at 330 feet high the amount is increased to 113 inches,
«ad at 1300 feet to 127 inches; but it by no means follows that
the dapth ~f rain is proportionate to the height of the station;
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on the contrary, a 1000 feet of height at one station gave only
58 inches of rain, and 1140 feet at another station 114 inches.

Considering that the whole range of the mountains from
North to South Wales is exposed to the full effects of the
westerly winds, the amount of water deposited on its 3000
square miles of elevated hills must be very great, and the water-
power, if ever made available, is enormous.

These hills act as a breakwater to the aerial floods from the
sea, and so drain the rain clouds of their contents, that in the
broad rich valley of the Severn, and northward to the plain of
Cheshire, only about 25 inches of rain falls annually. The rich
pasture lands of the lias clay of Worcester lic low: a mountain
ninfall would convert them into a worthless puddle.

The Cumberland mountains offer perhaps the best example
of excessive rainfall, from 40 inches at Whitehaven on the
coast, to 224 inches at the Stye, 1077 feet high. In this district
a still greater disproportion is shown between the height of the
station and the amount of rain, as in the following instances :—

Height of station (ft.) 36 247 422 695 1077 1985 2550 3300
Rainfall (in.) .. .. 40 102 197 90 224 139 91 68

The gauges have in this district especially shown the enormous
ntio of increase of rain at the head of the valleys. In the
ume valley, near Buttermere, three gauges were placed only
two miles between each, and the increase of the yearly amount
of rain up the valley was respectively 76, 98, and 133 inches.

On the western coast of Scotland there are two important
stations, on points of land running far out into the Atlantic,
and beyond any influence from the Scotch hills, Barrahead and
the Rhinns of Islay; here the rainfall, which must very nearly
represent that on the open ocean, is about 31 inches, agreeing
with that before mentioned at the Scilly Isles and the Land’s
End. Buton the western Highlands the rainfall is tropical in
its amount, and the quantity is greatly increased at the heads of
the lochs and valleys; thus at the head of Loch Katrine the
annual amount is 87 inches, and at Ben Lomond, 92 inches.
And the stations along the western coast, appear to indicate
that the whole range of the western mountains have an excessive
amount of rain. There is, however, a more instructive example
of a large annual rainfall in the Isle of Skye.

The ancient sedimentary rocks of the Highlands strike south-
west, and many of the principal lochs and glens run in that
direction, and thus the parallel ranges of hills present their ends
to the south-west wind which sweeps along their sides; but
Skye is almost wholly composed of Trappean rocks, and the
crests of the hills, rising to 3000 feet, range north-west and
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south-east, and thus present their sides across the strike of the
rain-wind, and the result is that a deluge of 122 inches of rain
falls, on an average of four years, at Portree. Passing from the
mountainous district of the west to the sheltered and less elevated
lands on the east, the great decrease in the rainfall is everywhere
remarkable. At a small island in the Pentland Frith, 10 miles
from the land (the Skerries), the annual fall is only 28 inches,
and at Orkney it is not excessive,

An examination of the stations on the eastern coast of Scot-
land shows that there is a decrease in the annual quantity of rain
in going southward, bearing a relative proportion to the decrease
of sea temperature before described ; thus at Aberdeen the yearly
amount is 30 inches, and at Haddington 24 inches.

This decrease of rain on the eastern coast-line holds good far
into the country, and even on land of considerable elevation.
It will be seen from the excellent set of observations at Castle
Newe, in Aberdeenshire, 930 feet above the sea and 35 miles
from it, that the mean rainfall of 30 years is but 33 inches.

From the rich and wide Vale of York, down the eastern low
lands, and over the central plain of England to Greenwich, there
is a remarkably equal distribution of annual rain, which may
be considered as averaging 24 inches; but raised here and there
by being contiguous to land of greater elevation, and falling
somewhat below that amount in parts of the inland plain. In
this portion of England also, the highest summer temperature
exists, and from these causes the climate is more adapted to the
cultivation of hops than that of any other region in the British
Isles.

There is, also, over this favoured district—the open com-
field of England—a great equality in all places in the distribu-
tion of rain throughout the year: the smallest quantity falling
in spring and having its minimum in March, and the greatest
amount in summer, reaching its maximum in July and August,
and then seldom exceeding 2% inches in a month,—an amount
which does not injure the ripening of the corn crops, and is
almost indispensable for turnip culture.

The westerly winds have in Ireland a clear sweep over the
low bog region of the central plain and fall full on the Cum-
berland mountains, depositing from 44 to 30 inches in their
passage across the island,

The observations at Valentia show that on the western coast-
line of Ireland much more rain falls than on that of England,
and the hill districts of Kerry and Galway must have a propor-
tionately larger supply. From Dublin northward is the driest
vart of Ireland.

The distribution of the amount of rainfall throughout the
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different months of the year undergoes a peculiar change in
mmg from west to east. At the Scilly Isles most rain falls in

mber and January. After striking the land the wet season is
at Penzance partially extended into October; from thence, over
the western hills, the greatest rainfall more fully clusters in
October ; and on the eastern plain the largest quantity falls in
July and August. Thus while winter rain prevails in the west,
sunmer rain is most abundant in the east.

The Effects of Climate on Agricultural Crops.—This subject I
have before discussed in the 11th volume of this Journal, but
not so fully as its importance demanded. My lack of service
has, however, been ably supplied by two valuable papers contri-
buted to the 20th volume by Mr. Russell, in which the climate
suited to each particular crop is exhibited in considerable detail.
It would be superflous again to go over the same ground, and I
shall, therefore, only direct attention to the more prominent
influences which our peculiar climate exerts on agricultural
products.

It would however be entirely futile to attempt to dictate the
course of cultivation which should be pursued in different dis-
tricts from a consideration of climate only. I have endeavoured
in this and in my former paper to examine and exhibit the prin-
cipal elements which constitute the climate of the British Isles;
the tables of temperature and rain, which I have with much
labour obtained and reduced to a practical form; the warmth
from the western ocean, with the prevailing winds and their
effects, form the basis on which a knowledge of this subject must
be founded; and any intelligent agriculturist mastering these
leading facts, and taking into consideration any local peculiarities
of elevation or exposure, would thus be enabled to adopt such a
system of culture as the soil will best support and the climate
mature.

1 will only venture to repeat that the strong soils and high
summer temperaturc of the middle and eastern side of England
give to it such a preponderance of wheat-growing capabilities as
must ever constitute it the great corn-field of England. This
favoured country narrows in passing northwards, until high up
the eastern side of Scotland it is reduced to a narrow strip of
low-lying coast-land.

The western portion of Britain and the whole of Ireland have
warm winters, cool summers, and a heavy downfall of rain,
which constitute it a grazing country. Yet here there are many
low-lying districts, with a moderate rainfall, on which wheat
may be grown with advantage, and friable, warm soils, with a
summer temperature, admirably adapted to perfect the barley-
crop. But the land on most of the high ground shou)ld be held

F 2

A



68 On the Temperature of the Sea, and its Influence

as stock-farms, and such grain-crops only produced as may be
necessary for the winter requirements of the cattle.

There is also the debateable ground between these extremes, on
which the farmer mainly suffers from the effects of climate.
Here the wheat-crop is often pressed beyond its climatic limits ;
in a hot and dry summer all goes well, but a cold July followed
by a wet August rusts the stalk and withers the grain. 1 have
often, as a surveyor, had to witness this lamentable loss of pro-
duce, and have seen many an industrious, honest man, with a
hard-working family, struggle on through poverty and suffering
in a course of culture which nature forbids. It was a slow run
down hill, a battle against climate, where defeat is certain.

There are districts in the west where the course of culture has
been gradually changed, and where. stock-farming has now be-
come general, and it has given an aspect of prosperous content-
ment to the homesteads and the people.

It has often been surmised, after a severe winter or a cool
summer, that the unusual cold has resulted from the failing
power of the Gulf Stream, or from an abundance of ice in the
Atlantic, and a gloomy picture of the future has been drawn
from the assumed gradual deterioration of the climate of these
islands. It may be satisfactory to know that both history and
science testify against such an apprchension. So far as history
goes back into the past, we find the peculiarities of our climate
the same as at present, as the following extract from Camden’s
¢ Britannia’ will show :—

* Minutius Feelix saith, ‘That Britaine though in want other whiles the
aspect of the Sunne, yet refreshed it is with the warmth of the sea flowing
round about it.” ¢ 'The seas,” quoth Cicerc, ¢stirred to and fro with the winds,
do so wax warme, that a man may easily perceive within that world of waters
there is inclosed certaine heat” Tacitus says, ¢ No extremitie there is of cold,—
the soile setting aside the olive and the vine, and the rest which are proper to
warmer countries, taketh all kinds of graine, and beareth it in abundance: it
ripeneth slowly, but cometh up quicirly, the cause of both is one and the
same, to wit, the overmuch moisture of ground and aire.’”

The great antiquity of the present ocean currents may be
inferred from the amount of work which they have done in
forming the Banks of Newfoundland,—the submarine moraine
of the Arctic current. This current and its icebergs are the
carriers which have brought the material from northern shores;
wt, on coming in contact with the warm waters of the Gulf
Stream, the yearly fleet of icebergs are melted and their cargoes
Iropped on the ocean’s bed. But this additional quantity within
.ae historic period is so comparatively small that no appreciable
~xtent of surface has been added to their bulk. The Grand
Jank hae< an arca larger than Ireland, and its great depth may
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be inferred from the fact that at its southern termination, where
it is brushed by the Gulf Stream, the slope of the sea bottom
rapidly falls to the enormous depth of 5 miles. For unknown
ages, therefore, in the past must these ocean streams have been
at work.

As to the climatic future, no cloud of dismay need rest
upon that. While the mountain-chain of the Andes in Central
America remains to divert the warm current to our shores, and
the ancient rocks of Russia form a barrier 1200 feet high be-
tween the White Sea and the Baltic, to keep back a cold current
from the Arctic Ocean, no such alteration as that surmised can
take place in the climate of this country.

It is also satisfactory to know that Mr. Glaisher, of the Royal
Observatory, has examined and compared, with great skill and
labour, the long series of meteorological observations of that
institution, and which are now continued under his care. And
in summing up his extended investigations he says, * The results
are very remarkable. Large and continuous increases of tempe-
ratures are shown in the months of November, December, and
January ;” and he further shows that the mean temperature of
the year at Greenwich is 2° warmer now than it was 100 years
back, and that the mean heat in January in the same period has
increased 3°.

The onward rapid progress of agriculture in this country
need not be clogged by any fancied deterioration of the climate,
or landowners from such a cause fear 'a depreciation of their
property. There is in all the main elements which constitute
our weather a fixity of action which for all practical purposes
may be considered absolute ; but every acre of wet land drained,
or of waste land reclaimed and cultivated, adds its modicum of
increased heat to the summer temperatuare,

111.—Town Milk. By JorN CHALMERS MoRTON.

Tae following report on this subject is based upon a paper on
the London Milk Trade, which was read two years ago before
the Society of Arts, and was reported in their Journal of
December 15, 1865. Since the preparation of that paper, and
the examination then made of cowhouses in various parts of
London, I have had charge of a suburban farm where a large
number of cows—at one time more than 250—were kept exclu-
sively for the London milk supply. This, with a renewed
examination of a few additional town and suburban dairies,
enables me to speak with some confidence on a subject which
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is of considerable agricultural and of very great social con-
sequence.

The latter consideration is not sufficiently regarded, for the
importance of it can hardly be overrated. ¢The returns of the
Registrar-General exhibit a fearful tale of infant mortality ;
and a large proportion of the various causes of death assigned in
them may be summed up,” says Dr. Druitt, Medical Officer of
Health to St. George’s, Hanover-square, ‘‘as simply meaning
starvation.” The milk supplied in shops has, in fact, been to
a large extent deprived of its nutritive elements; and, “little
more than the tliick curd remaining, the delicate stomach of
a child cannot digest it; and hence diarrhcea, atrophy, and the
multitudinous diseases which tell so terribly on infant life in
towns.” And not only is there a result of this immediate kind
contingent on the non-supply of unadulterated milk, but, as
Mr. Chadwick has pointed out, the health and strength of the
whole future life are compromised by it. “The foundation of
the adult is laid in childhood and youth. Our strongest and
best labourers are from milk-and-oatmeal fed, or milk-and-bread
fed, or milk-and-potato-fed children. Our strongest navvies are
from the hill-districts of Lancashire; our strongest labourers
from Cumberland and Westmoreland, and from the hill-districts
of Scotland, where milk is always a large portion of the food of
the family. These, too, are the favourite recruiting grounds for
guardsmen and soldiers of the greatest size and strength.”

If mothers sufficiently realised the future consequences of in-
sufficient nourishment in infancy, they would be quicker to
recognise the causes of those ailments which are current during
the time when this process of imperfect feeding is going on.
No doubt there are, however, many examples of this quickness;
and I met with one the other day in the case of a poor woman
purchasing a pennyworth of milk in a shop where it has never
been adulterated or diluted, for which every day she was con-
tent to walk a mile, saying that it was “four times better”
than any she could get close by her house; and the life of
her child depended on it. The stomach of a child is an
unquestionable test of the quality of its food; and she had
been rightly guided by its indications. But the verdict of the
analyst may be also trusted ; more confidently perhaps in the
case of milk than in that of any other food. A mere aroma,
which the balance of the chemist cannot weigh, may, indeed,
sometimes destroy the value of milk, as of other food ; but that
is easily recognisable without analysis: and varieties of mere
texture, which sometimes upset, as to any practical guidance they
may offer, the conclusions of the analyst, after he has examined
sthor fo0ds, are unknown in the case of milk., Dr. Voelcker's
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amlpes, published in past volumes of this Journal as well as
cliewhere, are thus directly serviceable ; teaching us with definite-
nesand in detail a lesson which, however, experience has already
toght many of us more generally, that milk, whether good or
wt, when coming out of London cow-houses, is very often im-
poverished and adulterated when served over London counters.

The ¢British Medical Journal’ of November 23rd, 1867,
clled attention to a more recent series of analyses by Dr.
Voelcker which very strikingly illustrate this fact; and a short
reference to his results will suffice to prove the first point to
which I am directing attention, viz., that Town milk is very
often most outrageously and mischievously robbed and mal-
treated before it reaches the consumer. Ten samples were sub-
mitted to examination—taken from shops in Blackfriars, the
Strand, St. Giles’s, and some of the western districts north and
woth of Hyde Park. Of these only one was just as the cow
bad yielded it. It contained 86:16 per cent. of water,—rather
less than the ordinary natural proportion; and 12 per cent. by
measure were cream. The other samples contained from 90 to
91 per cent. of water; and from 9% to only 3 per cent. were cream.
The price in every case but two was 4d. per quart; in those two
it was 5d. ; and there the quantity of cream was only 4 and 6 per
cent, respectively! How great the temptation to dishonesty, and
how great its facility, are both apparent from these analyses. A
large business in “a first-class establishment” is prospering
which sells as new what is“no better than skim-milk.” The
reports regarding the other cases are as follow :—* much coloured
artificially, one-fourth of cream removed, and one-sixth of water
added ; ”—*¢ one-fourth of cream removed, and one-third of water
added ;” — ¢ skim-milk, with one-third water!” — ¢ one-third
cream removed, and one-fifth water added.” If 4d. per imperial
quart be the price at which milk can fairly be sold retail, then in
one of these instances, where it was sold at 5d. after one-third of
the cream was removed and one-fifth water added, no less than
20, per annum profit, beyond that of the fair retailer, is made
for every gallon sold per diem : and if 100 gallons be sold daily,
there is the enormous premium of 2000/. per annum realised by
this dishonesty.

This then is the first point for consideration in any discussion
of town milk—the great temptation which is offered in the trade
to dishonesty, to which dealers very often yield with lJamentable
consequences to their customers, especially when the milk is
bought for the nourishment of young children. But the ¢ Agri-
cultural Journal’ is hardly the place for a detailed examination
of this part of the subject, and I will conclude by quoting the
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letter of one recently in the trade who has had the best oppor-
tunity of forming an opinion. He says:—

T suppose it is allowed on all sides that the London milk trade is not what
it should be, and that very little pure milk is sold, especiall{ato the poor.
Before attempting to remedy this great evil the causes must be ascertained.
‘With the poor, milk is a necessary more than a luxury; and, if pure, itisa most
valuable article of food. As sold to the poor it yields a much greater
profit than to the upper classes, as the former nearly always fetch’ it them-
selves, and thereby save the milkman the expense of distribution, which at a
West-end shop costs about $d. a quart for a wide-spread business, and
3d. for a compact one: and besides this, the rent in a poor district is so
much lower. But in spite of all this the poor are the worst served, and the
reason is that the trade among them has fallen into the hands of such very
¢ small’ men, who sell so little, that the business cannot yield a maintenance
without help from the ‘cow with the iron tail’ These same small men cannot
contract with a country farmer for his milk, and therefore are in the hands of
the wholesale dealers. The wholesale dealers, again, give only so low a price
to the farmer that he in his turn, to make it pay, must add a little water.

“ And if you go below the labouring class to ia:pers: they are treated worst
of all. 'We have tendered for five or six workhouses at a price which would
have given us a profit of less than one farthing a quart, and yet we have not been
accepted. Tenders of 1s. 4d. a barn gallon (8 quarts) have been accepted, or
4d. a barn gallon less than our milk now costs us at our shop ; and we are
only paying the market value of pure milk in large quantities. We have had
men in attendance at the opening of the tenders, and it was evident that it was
all settled beforehand who was to have the contracts, as the outsiders knew
well before it was announced. The fact that a dealer offered to buy a large
quantity of our ‘skim,’ avowedly to supply a workhouse contract for ¢new,’
shows what the paupers really get.

¢ Next, as regards the upper: classes, the expense of distribution is so great
that only a very small margin is left for profit on each quart; but, on the other
hand, the businesses are generally large. The bar to the sale of pure milk among
the better classes is the system of percentages to servants. They all expect
5 per cent. on the gross amount of their master’s bills, and this is just about
what would be net profit on an honestly-conducted West-end business. If
this is not paid the milkman is ¢ worked out.” So, to avoid this unpleasant
process, he commences by adding water sufficient to pay this tax, and as that
seems to pay well he soon doubles the quantity. We lose two or three
customers a week from the servants, but we continually get more new ones, as
pure milk will draw in spite of all this.

“The different causes which I have enumerated above Lave gradually made
the milk trade one of the most dishonest in London, and I believe few in it now
ever make the effort to be honest.

T have forgotten to mention one of the most rascally tricks of it, which
deserves esture. I mean the selling cream in quantities short of imperial
measure. hen we began our business we were forced to have cream-cans
of correct measure made on purpose, as the tinman assured us that no dairy-
man in London sold cream except in measures 25 per cent. short, and conse-
a:nently he had no others. 'We have found this to be true by measuring

e cans of many other dealers. The milk, however, is sold in proper
measures.”

I now turn to what may be called the agricultural side of my
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PorcHASE oF THE Cow.

" The art of producing milk with profit depends on the
selection of a cow, and of food for it, on housing her com-
fortably, and on treating her with gentleness and regularity.
On the selection of a cow of course depend both her current
produce and her ultimate selling value. She should not be a
very young cow, because her milk is not then at its full yield ;
and she should not be a very old cow because there is then great
difficulty in fattening her. The general practice is to buy one, if
possible, immediately after her 3rd, 4th, or 5th calf ; and then to
keep her on till she does not yield more than 6 quarts of milk a
day. When her milk begins to shrink she will generally put on
flesh on the same food that she has been all along receiving ; but
towards the end of the process 3 or 4 lbs. of oil-cake are given
in addition to the ordinary food ; and the upshot is, that if she
was bought for 20/ she may sell for 17/ up to even 19/ after a
milking which shall have lasted on an average from 8 to 10
months, During the last few years, when a good cow has been
worth 207, to 257, and markets for second-class beef have been
very dull, there has been a loss on buying and selling of 4/. or 51.
a-head ; and this is not merely a loss per annum, it is a loss
wpon 9 months, amounting therefore to one-third more per
annum ; so that it is thus often equal to a loss of 61 or 7L
per annum on every stall in the cowhouse, which is a serious and
may be a ruinous discount from the returns of the cow-keeper.
It is plain then that in the case of this business, even more than
in that of ordinary stock-farming, everything depends on skill
and judgment in marketing.

In the better class of London cowhouses you see large framed,
wide and straight backed, deep bodied short-horn cows, equal
for size and mass and ability to carry meat, as well as yield
milk, to any cattle in the world. They may have cost 20l
to 251, a-pilece on entering. Elsewhere you see small Irish
and Datch cattle—cows that have cost 13L to 15l apiece on
entering the cowhouse, and will sell for 10/ to 12/ on leaving
it In both cases it has been customary for the cowkeepers
to attend country fairs and markets and importers’ yards, and
pick up a cow here and a cow there as they could. It has
also been a common thing for the London cowkeepers to pur-
chase of the dealers, Bruce Johnson of Finchley, Judkins of
Islington, C. Roach of West Hampstead, and others. At
rresent cows are brought close up to the edge of the metropo-
itan district, cow-keepers hear of them,* and they are purchased

® Many cows are sold on the arrival of the trains, being purchased of the
dealer in the truck, or immediately after leaving it, in the street.
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out of some wayside lair and driven straight to the stall without
entering the market, and after serving their time perhaps 8 or
10 months, and yielding at first it may be 16 and at length 6
quarts of milk a day, they go to the metropolitan market and are
sold to the butcher in whatever condition as to fitness they may
be. The dealers tell you that buyers invariably look to the
prospect of a good sale when they buy, and that a cow which
will “feed” as well as milk 1s essential to profit. The conse-
quence is that the preparation of cows for the London market is
a general practice in many dairy districts. Cows which are on
the point of becoming too old for ordinary dairy usefulness are
thus fed so as to be half fat at the time of calving, and Mr.
Bruce Johnson’s agents pick them up in this condition all over
the northern and midland counties: and a finer lot of beasts is
rarely to be seen than are offered weekly throughout the year at
the Finchley Manor Farm. The attempt is made by liberal
feeding and warm housing to retain this flesh with which they
enter the cowhouse ; and add to it so soon as the milk begins to
shrink, so that by-and-bye the cow is sold weighing 7 or
8 cwts,, fetching almost as much as was given for her. I have
indeed seen before Christmas time a byre full of cows in
Chelsea still giving 4 and 5 quarts of milk a-piece a-day, which
must have been worth 28/, to 30l a-piece for the beef they
carried. That is one style of management. The cows sold out
of the Somersetshire, Wilts, Gloucester, and Berkshire dairy
districts do not come up so fat—do not fetch such large prices at
the beginning—milk probably rather longer as a rule than the
others, but lose more on being sold ; or if they sell like the others
at a loss of 2/. or 3l. a-piece, yet that being a loss upon 16/ or
181, instead of on 20L or 22L, is a larger loss per cent. The
foreign and Irish cows, both of which are met with more
frequently now than formerly, are bought much cheaper than the
others, and are often very good milkers; and though they are
sold for considerably less at the end of their milking (for
little or no attempt is made to fatten them), yet the loss,
greater than usual perhaps upon every 100L of their purchase-
money, is not, probably, so great in reference to the quantity
of milk which has been produced by the animal; and this after
all is the true test of economy.

Foop oF THE Cow.

Having got your cows well purchased, the point of next
importance is to feed them properly. Their invariable food in
London cowsheds is grains (brewers’ or distillers’ grains, the
spent barley or other grain after being well washed or ¢ worked
~n+” n the process of brewing and distilling) with mangolds and
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hay in winter, and grass in summer. When first the cow is
received into the shed it is important that she be gradually
sccustomed to her new food. She should therefore receive
during the first week little but green food, grass, or clover or
vetches in the summer, and mangolds and hay in winter, with
bran mashes, into which grains may be gradually introduced,
mtil, as she takes to them, she may at length be treated as the
others are, What this management generally is, I take from
the statements of two men, neither of them very large dairymen,
bat both of them successful managers. Mr. Sumpton, of Little
Warner Street, Clerkenwell, who usually milks about thirty cows,
describes his day’s work as follows:—The cowmen enter the
shed at 4 A.M., and proceed to milk. In the case of the wholesale
milk trade, when the dealers who buy the milk do the milking,
one good man suffices for thirty cows. The cowman then
only helps if necessary at milking-time, and sees that the work
is thoroughly done,® his main business being to feed and tend
the cows. When not only milking, but serving the customers
at shops and houses has to be done, three men are required for
thirty cows. They begin milking at 4 A.M., and finish between
5and 6. About a bushel and a half of grains is then given be-
tween each pair of cows, and they are partly cleaned out, and when
the grains are done, a truss of hay (} cwt.), is divided amongst
twelve. In the meanwhile the men have been serving the milk ;
after which they have their breakfast (about 8 aA.M.). After
breakfast time a bushel of chopped mangolds, weighing 50 or
6i0 lbs., is given to each two cows, and the cows receive another
truss of hay amongst twelve. The cowshed is then cleaned
out, and the cows are bedded and left. At 1 p.M. milking recom-
mences, and very much the same feeding as before is given.
At 2-30 grains are given as before, followed by the same quantity
of hay and then (and only then during the twenty-four hours) the
cows are freely watered. They again receive a truss of hay
amongst twelve, and are left for the night. The grains are
either brewers’ or distillers’ grains : the former are as much inferior
to the latter in value as they are in price—the one at present
costing 3d. to 4d. a bushel, and the other 8d. and 94. In the
case of cows in heavy milk —also in the case of those rapidly
losing their milk, which must be sent to market as quickly as
possible—it is common to give 2 or 3 quarts of pea-meal mixed
up with the grains morning and evening ; each cow thus receiving
that quantity daily. And when the milking is coming to an

* If he has any reason to suspect that a cow is not milked out, it is his daty to
his master to * strip ” her, for nothing injures a cow more than imperfect milking ;
and if be succeeds in getting another half pint from her his master will give him
6d. or 1s. for it, and fine the dealer that amoant for his servant’s default,
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end, for three or four weeks before the cow is sold, she may
receive 2 or 3 lbs. of oilcake in addition. A full bushel of grains,
half a bushel of mangolds, one-third of a truss of hay, and 5 or 6
lbs. of pea-meal in the case of the fatting cow, are thus the
daily ration in a London cowhouse.—The grains at 2s. a quarter,
the hay at 5/. a ton, and the mangolds at 20s, a ton, cost 1s. 3d.
a day, and with meal or cake the dady allowance may cost from
1s. 6d. to 1s. 9d. per cow—10s. to 12s. a week.

In summer time the food is grass with grains, and meal if
necessary. Most cowkeepers, except the very smallest men,
either have a small suburban farm, or buy a few acres of vetches,
clover, or grass, and cart it in themselves, When it is bought
daily at the cowhouse it costs from 1s. to 1s. 3d. a cwt. during
the summer, and the cows receive about that quantity daily,
given to them as fast as they can eat it, morning and evening,
with their grains,

Of course the proper feeding of the cow after she has been
well bought is the very essence of the business of the cow-
keeper. It isa proof of good management when she is so treated
that no kind of food which she receives shall pall upon her
taste, The maxim is—never overdo a cow with any kind of
food. Some cows are exceedingly greedy for distillers’ grains,
and they yield a very large quantity of milk upon them. But
it is easy to “overdo” a cow with grains; and she should be
always stinted of her favourite food, or she will get sick of it,
as | have seen often enough in the case of this very article,—
distillers’ grains,

I add to this the statement of Mr. Dancock, of Brompton,
another successful manager of cows, He uses steam in the pre-
paration of his cow food, and in particular gives his meal in
the form of gruel over cut hay or grains, 1 Ib. of meal being
added to a quart of water, with a little salt. My plan,” he says,
“is to fill with cold water an 8 ¢ gallon’ churn (holding twice that
number of imperial gallons) up to the figure 7. This allows room
for meal and steam. I then put the steam-pipe within 6 inches
of the bottom, and, supposing the pressure in the boiler to be 10
Ibs., turn on full, and in five or six minutes the can is full and
the gruel is done. I have sixteen cows, and my quantity is
three cans, which allows one large pail full to each cow twice a
day. 1 think this is better than giving them meal dry over
grains. I milk before feeding, give 1 bushel of grains to a pair
of cows twice daily with gruel over it, and when this is done
give them green stuff and mangolds, a little hay if necessary,
then water and rest till milking time again, when they are fed as
before with grains; then 1 give oilcake, about 3 lbs. between
two cows, then water and do up with bay,” Mr. Dancock
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alds, ¢ Cleanliness is essential to health—whitewashed walls,
mangers well cleaned, cows well cleaned and littered down with
thort straw—in fact, everything belonging to cows and a dairy
must be thoroughly clean to preserve health. This combined
vith energy and attention will, in due time, bring profit to the
owner.”

It may be right to give the daily ration in the case of the
smaller Irish and Dutch cows which are seen in some of the
smaller town dairies. Mr. Mosey, of the Albion Dairy, Barns-
bary, whose cows cost him from 10I to 181 apiece, milks at 4
and 5 A.M., gives so large a quantity as a bushel of grains to
each cow at 6 A.Mm., and in winter 7 lbs. of hayat 9-30 ; as much
water at 10 as they will drink, say 6 gallons (imperial) apiece,
and 1 bushel of mangolds at 11. He milks again at 1 p.m., and
the cows get another bushel of grains apiece at 2 r.a. ; 7 b, of
bay at 5, and afterwards water if required. In summer they
receive the same grains and hay as in winter, with grass, vetches,
or green clover afterwards, both morning and afternoon.

The suburban cowkeeper, though more favourably situated
than the London dairyman as regards the bulk of the food he
consumes—the grass, the mangolds, and the hay—is less favour-
ably situated as regards grains ; and this disadvantage combined
with the other of distance from the consumer, is such as at
least to balance, often to overbalance, any advantage he possesses
over the town dairyman in respect of labour, rent, and cheaper
farm produce. Going further afield, as for example, to Swindon,
and beyond it, or to distant stations on the South Western and
North Western Railways, you find that the farmer feeds his cows
for London, just as he has hitherto done for cheese or butter
dairying. Bringing them to the pail at all months of the year,
so as to have a regular produce to meet his contract with the
London dealer, he milks his cows out at pasture during the
summer, and feeds them on hay and mangolds in the winter.
Receiving 63d. to 8d. per imperial gallon for the milk deli-
vered at the nearest station, and getting 500 to 550 gallons from
his cow per annum, he receives 15/. to 18/. per annum for her
produce, which is more than he can generally make of it in the
form of cheese or butter, at the same time that he avoids all the
cost of labour in the dairy. He runs, however, especially during
hot weather, the risk of the milk souring on its journey, in
which case it is thrown away on its arrival at his expense. But
by coolire it before it starts, this risk is very much diminished ;
and this is done either by standing the full can (*churn” is
the technical term for it) in running water, or by placing the milk,
before filling it into these cans, in large tin vessels, surrounded
by cold water, and traversed by cold water pipes. The risk is
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further diminished by filling the cans so that they shall not shake,
and covering them with wetted jackets, so that evaporation may
help to keep the contents cool. There is, however, great diffi-
culty in ensuring its arrival sound after a long journey in hot
weather, during which it has been in a constant tremble, which
is just the condition likely to promote chemical change. The
evening’s milking in the case of distant country farms arrives in
London about midnight, ready for the London breakfast tables,
and the morning’s milking reaches town in time for tea.

Nearer London the management is very like that of Clerken-
well and Chelsea already described, excepting that to give time
for the transmission of the milk everything begins an hour or
two earlier. Mr. Collinson Hall, of Navestock, near Brentwood,
describes his cow-house management as follows : —

“We begin milking at 1 o'clock in the morning; each man should have
15 cows. The milk arrives at 5 o’clock in London. The cows are again
milked at 10 o’clock, and the milk is in London at 1 o’clock.

“They are fed as follows :—Each man gives about 4 1bs. of meadow hay to
his 15 cows after the midnight milking, and then goes to bed. At 7 o’clock
he gives them 4 bushel of grains mixed with a bushel of sweet chaff, and a
handful of salt; the cows are then cleaned and fresh littered ; 2 lbs. of hay
apiece are given, and at 11 o’clock 1 bushel of mangolds are given ; at 4 o’clock
p.m., 1 bushel of grains and chaff; and at 6 about 2 lbs. or 3 lbs. of bay.
The cows are not untied, that they may not mix together, and their water
is carried to them. We feed often, and avoid giving large quantities at
once.

“ Lime on the floors, gas tar enough to be not offensive, and ten drops of
arsenicumn (3rd dilution) in the drinking water ; great cleanliness, and all the
provender good ; not ’Futting too many in one shed ; good ventilation at the
top; no draughts :—These are my precautions.”

Nearer London still, the management is almost exactly that of
the London cowhouses. Mr. Sumpton tells me that he feeds his
cows at his farm in Hendon parish exactly as he does his cows
in Little Warner-street, only beginning an hour earlier, so as to
give time to bring the milk in. No attempt is made to cool
it for transmission this short journey, but it arrives warm an
hour after milking, sometimes however the worse in summer-time
for even so short an interval.

Mr. Panter who manages Lord Granville’s large dairy-farm at
Golder’s Green, upon the Finchly-road, thus described the manage-
ment of his cows, in evidence before the Royal Commissioners
on the Cattle Plague :—

‘“ We give about a bushel and a quarter, or from that to a bushel and half
of brewers’ grains to each cow, and about 15 1bs. of hay, and about 30 lbs. of
mangold wurzel, with 4 lbs. of meal (pea-meal principally), in addition to that
feed in the winter. In the summer, grass is given instead of hay and mangold
wurzel. This mode of feeding, though it damages the constitution of a cow,
is adopted in order to force the greatest quantity of milk which the dairyman
~ar 7et. The gain more than covers all the loss; at least it is supposed to do
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©. In our suburban district we give them more air, and feed them more on
grass in the fields. We do not feed them so heavily upon grains and artificial
food 28 they do in London. We give them much more natural food. Some
tum them out from about July to October; and some do not. The cows
slways lose condition by being turned out ; that is invariably the case. They
loee mil}, too, to the extent of a quart a day, unless the pasture is very good

It is plain that the London cow management for milk produc-
tion is certain to be followed wherever it can, if cows lose both
flesh and milk when turned out to grass. Mr. Balls, who
manages the dairy-farm at Oakington, near Sudbury, in the
occupation of Colonel the Hon. W. P. Talbot, has kept from 80
to 100 cows constantly in stalls. They are milked at 3 and
4 oM., and again at 1 and 2 p.M., and are fed exactly on the
London plan, first on grains, a bushel between two, next with a
litle hay, then with a bushel of either cabbages or mangolds,
and then again a little hay,—in the afternoon grains and hay and
water (they are only watered once a day), and again hay before
nightt The alteration in summer is a substitution of grass for
hay and mangolds. A small quantity (3 or 4 lbs. a day) of
meal is given along with grains in the case of cows nearly dry; or
rather this used to be given, for Mr. Balls now declares that
there is no profit in the attempt to put on extra flesh with extra
feeding, so long as meal is so dear and meat so cheap. He con-
trives, however, by careful purchasing to get cows which will
put on flesh without extra feeding as they get dry.

At Lodge Farm, Barking, where several cowhouses holding
60 cows a-piece have been built at intervals of 200 or 300 yards
from oue another, in the midst of 50 acres of land, which is
being irrigated with North London sewage, and has been thus

oducing enormous crops of Italian rye-grass, the rule of
{r.ondon management has been till lately carefully followed. A
bushel of grains between two cows has been given immediately
after milking, and followed by a little hay (a truss amongst 10
or 12 cows). They were then watered freely, and afterwards
30 or 40 lbs. of pulped mangolds mixed with hay chaff were
given, and the cows were left. The treatment in the evening
was exactly the same, except that a little hay was given when they
were bedded-up for the night. In this case distillers’ grains were
used ; and whenever the supply failed us the milk ran short at
once. The yield dropped one-fifth, sometimes one-fourth, at the
very next milking after the missing meal of grains, and brewer’s

ins were a very inefficient substitute for them. The quantity
of milk would however gradually increase again under other
feeding, as soon as the cows had taken cordially to the new
ration whatever it was, but in no case did it ever amount to the
quantity which was quoted when they received their fill of dis-
tillers’ grains, Latterly, partly owing to the cost and difficulty of
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obtaining these grains, and partly because it was desirable to test
the value as cow food of sewage-grown Italian rye-grass given by
itself, the mode of feeding has been altered. Several cowhouses
were supplied with grass alone during the past summer, receiving
nothing else whatever, and about 1} cwt. a day was the average
consumption per cow ; and though the substitution of a bushel
of grains for 4 cwt. of grass was at once followed by an increased
yield of milk, yet the latter was so much the dearer food that
the balance of profit was against it as long as grass was not
valued at more than 18s. a ton upon the land. In winter we are
giving mangolds, hay, and meal, without grains. In one shed at
present 25 cows nearly dry are receiving 16 cwts. of mangolds,
7 trusses of hay, 100 lbs. of barley meal, and 80 lbs. of cake;
which is 70 lbs. of mangolds, 8 lbs. of hay (these are given
as chaff and pulp), 4 lbs. of barley meal, and about 3 lbs. of
cake per fatting cow. In another shed where 58 are being
fed, 17 of which are freshly calved cows, and the rest are in about
half milk, the consumption is 2 tons of mangolds, 12 trusses of
hay, 7 trusses of straw (all chaffed and pulped and mixed) 56 lbs.
of meal, and 36 lbs, of cake. This amounts to about 80 lbs. of
mangolds, and 16 lbs. of mixed hay and straw (with 3 or 4 Ib.
of meal and cake to a few of those most nearly dry or in
heaviest milk). The 17 cows in full milk get 13 lbs. of hay,
76 1bs. of mangolds, 2 lbs. of meal, and 2 lbs. of cake a-piece,
costing at current prices rather under 2s. a-piece. They gave
at first on the average 2 barn gallons (=16 quarts) a-piece,
which are worth delivered in London 3s. 4d.

I add here, from the paper on this subject read before the
Society of Arts, a table giving the daily winter rations of a cow
in 18 cowhouses, of which the owners were good enough to
describe to me the management :—

. Daily Winter ration of a Cow.
Cows _ e
No. | Milked. i A i T
Grainw, ¢ Hay. . ‘s\,zs;’:y Mangolds. | Meal or Cake,
1 H
' No. | bushels. | s, ¢ gallms. | Ibs. I Ibs.
1 108 L - . 30 3(F)
2 | 10 N T O - T 2 (F)
5 68 1 ? | . 42 ?
4 10 13 12 . 60 2 (F)
5 100 § 9 .. 56 3
6 20 1| 6 .. 56 3
7 ? 1 14 . 28 . Pint of condiment,
8 50 1 12 . .28 Peck of bran,
9 ? 13 9 . | 28 Pint of meal.
10 ? 13 15 . . 30 ?
11 50 1 14 . 25 5
12 ? 13 | 7 o 60 4
13 ? | 1} ' n 6 42 l 3
]
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The letter F intimates that the meal or cake was given only to
fatting cows. It will be seen that in only one house was distillery
wash given; and 1 believe that though productive of a great
quantity of poor milk, it is not by any means a common article
of food in London dairies. Its reputation as a washy food may,
however, have hindered my being told of its use, There is
nothing, I believe, that more excites the milk secretion, and when
given fresh along with other substantial food, no objection can be
made to its use.*

In only one other particular does town dairying differ from that
of country farms. No attempt is made to breed from the cow.
Itis very rarely indeed that a bull is kept, or that the cow re-
ceives one in a London cowhouse. She is kept till the quantity
of her milk no longer pays, and she is then sold. In the country,
on the other hand, it is of course generally the policy of the
farmer to keep on his better cows for several seasons, and to
breed from them. But the management in that case in no respect
differs from that of ordinary dairy-farms, which is not my subject ;
and even as regards suburban dairies this perhaps more properly
comes under the third section of my subject—the general treat-
ment of the cow.

TrREATMENT oF THE Cow.

In so far as the feeding of the cow belongs to this part of the
general subject of town dairies—and -of course it is the most
important part of it—the only remark that need be made after
what has been already said is that the food must be always good
of its kind, and regularly and punctually given. Faulty food
soon shows itself in the quality of the milk; and irregularity in
feeding or any other disturbance of so sensitive a creature as a
milch-cow is sure to be followed by a diminished yield of milk.
Swedes and common turnips taint the milk ; and if given at all
should be used either in small quantity with other food, or, what
is better, cooked in a hot mash.t 1 have given cabbages for
months together to upwards of 100 cows without any particular
care being taken to keep spoiled or rotten leaves out of the
manger, but I have never found the milk tainted by them. To
steam food which has any aroma belonging ‘to it communicable
to the milk is of course, as already said, the best way to make it

* It is, however, objected to the use of distillery wash, and in a less degree to
that of grains, that the milk derived from their use as a food needs to be con-
sumed at once, as it will  turn”’ more rapidly than the milk of grass-fed cows. I
know of no direct experiment on this point, and can only refer to the impression
which some milk dealers have that this is so.

+ Here, too, attempts are made, by using saltpetre in the water with which the
cans are washed, and by putting a little in with the milk itself when they are
filled, to get rid of any taint which it may possess.

VOL. IV.—S8. 8. G

k



82 Town Milk.

harmless. But though .1 have been over 60 London and sub-
urban cowhouses, I know of none where cow food is steamed or
cooked, excepting only Mr. Dancock’s shed at Brompton, and
there the steaming goes merely to the manufacture of a gruel to
be thrown over an uncooked food, as hay, chaff, or grains. It is
nevertheless certain that steaming food, wherever labour is not
very costly, or where the existing hands have time to spare for
the purpose without interfering with their efficiency elsewhere,
improves its nutritiveness, and may be confidently recom-
mended.

A correspondent of the ¢ Agricultural Gazette’ some years ago
thus described his management of cows in winter time. He
said :—

I have a boiler containing about 40 gallons, and into it I put about 50 1bs.
of turnips, a considerable quantity of water, and about 12 lbs. of straw cut into
chaff, and this is boiled for about two hours, when it becomes a dark nasty-looking
mess ; one-half of this is taken out into two tubs, and whilst warm 14 1b. of
bean or meal is stirred into each, and then given to each cow at about
110° of heat. That which is left in the boiler remains till morning, and if
well covered up is still warm enough for use; it is then mixed with the pea or
bean-meal, as before, and given to the cows at break of day ; this, with hay
quantum suff., constitutes their daily diet; and I get about 63 Ibs. of butter
weekly from each cow. The butter produced in this way has no taste of
turnips; and the avidity with which the cows eat this boiled mess is a
good criterion of its value, When given to the cows it should be thin and
sloppy.”

Mr. Horsfall’s management as regards steamed food for cows,
already described in this Journal, is no doubt fresh in the me-
mory of its readers.

He gave his dairy cows rape-cake, of the kind termed green’ cake,
which imparted to the butter a finer flavour than any other kind of cake;
and in order to induce them to eat it, he blended it with one quarter the
quantity of malt-dust, one quarter bran, and twice the quantity of a mixture
in equal proportions of bean-straw, oat-straw, and oat-shells; all well mixed up
together, moistened, and steamed for one hour. This steamed food had a very
fragrant odour, and was much relished by the cattle: it was given warm three
times a day, at the rate of about 7 lbs. to each cow (or 21 1bs. daily). Bean-
meal was also scattered dry over the stcamed food, cows in full milk getting
2 1bs. per day, the others but little. He found this substance to be an un-
failing means of keeping up the condition of cows while giving milk. When
the animal had eaten up this steamed food and bean-meal, they were each
supplied daily with 28 to 85 lbs. of cabbage from October to December, of
kohl-rabi till February, or of mangolds till grass time; cach cow having given
to her, after each of the three feedings, 4 lbs. of meadow hay (or 12 1bs. daily).
The roots were not cut, but given whole. The animals were twice a day
allowed to drink as much water as they desired. After the date of his original
report, Mr. Horsfall discontinued the use of bean-meal owing to its comparative
price, and gave in its place, along with about 5 1bs. of rape-cake, an additional
allowance of malt combes, and 2 or 3 Ibs. of Indian corn-meal per cow. On
this food, in instances actually observed, his cows gave 14 quarts of milk
a day, at the same time that they gained flesh at the rate of about £ cwt.
per month.
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These instances, however, of the use of steamed food in country
experience are perhaps the less likely to induce any alteration
in town cowhouses, from the fact that there a large portion of
the dairy food, viz., brewers’ and distillers’ grains, has already
gone through a cooking process.

But the thing of all others, so far as my experience has gone,
which is most important in order to the sweetness of the milk is,
that the water given to the cows be clean and good. In one of the
Lodge Farm cowhouses the tank sunk for the reception of grains,
large enough to hold two or three days’ supply when firmly
trodden into it, had not been built water-tight, and the leakage
of stale grains escaped and tainted the well, at some little dis-
tance (in a gravel subsoil), from which the cows were watered ;
and the milk of several milkings was utterly spoiled before the
cause of the mischief was discovered. It arrived in town during
two or three days stinking of foul grains; and there is not a
more offensive smell. The foul water given to the cows was 1 be-
lieve the sole cause of the misfortune, for it ceased soon after pure
water was supplied. Good food and water, regularly given, are thus
essential parts of successful cow-keeping. It should be added
here that the proportion of soft and succulent dry food should be
regulated with regard to the condition of the dung. If a cow
becomes at all costive she loses milk at once. The dung ought
to be rather loose than otherwise, in order to keep her in good
productive condition. I need hardly say that quiet and gentle
treatment of the cow is also an important point; and an ample
interval of absolute rest between feeding and milking, during
which the less she is disturbed the better, contributes materially
to her productiveness at the pail.

One of the things which most strikes a stranger who first enters
a London cowhouse during winter is the warmth in which the
cows are kept. Experience has proved that this, too, has an
important influence on their productiveness. They stand very
thickly on the ground—one to every 30 to 36 square feet; the
windows are closed and matted, and no thorough draught allowed ;
and thus the shed is warmed. There is generally room enough
overhead, and perhaps a tiled roof, which allows ample ventila-
tion; and thus, where the shed is kept tolerably clean, the air is
sweet enough, as well as warm.

Very little litter or other bedding is used. I have been over
large suburban cowsheds where none whatever is used. The
cows stand so close to each other that they cannot get across, and
thus the dung and urine fall from them into the gutter behind
them, from which it is cleared twice or thrice a day, and the
lair—en earthen floor—is thus kept dry. At the Lodge Farm
we have used sawdust. At present 8 cwt. is 2the daily

G
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allowance in two sheds containing 85 cows, and there were
exactly 21 tons of dung removed from these two sheds last week,
being 3 tons daily. Most of the urine runs into a tank, only a
portion of it being retained in the litter that is used. Two or
three bushels of sawdust are, in the first place, put under every
cow, and thereafter one bushel daily is sufficient, as much being
daily taken as fast as it gets soiled. The quantities amount to
about 11 1bs. per cow added, and 80 lbs. of dung per cow taken;
so that we collect about 70 lbs. per diem of the actual feeces of
the animal. 1 may on this refer to a letter received twelve years
ago from Mr. Telfer, of the Canning Park Farm, near Ayr, who
kept 48 of the small Ayrshire cows for a butter-dairy. He found
that these cows yielded 60 lbs. of dung and 18 lbs. of urine every
twenty-four hours. Taking their smaller size into account, this
agrees very fairly with our experience at Lodge Farm. He adds
that the cows yielding most milk, at the same time yielded the
most dung and urine ; wkich is not surprising, seeing that these
are, in fact, the débris of a manufacture, and must be greater or
less according to the quantity of raw material which passes
through the machine. Mr. Telfer’s cows lay on a cocoa-nut
matting, their dung and urine falling into an accurately-made
gutter, which was cleaned out perfectly by a single draw of a
drag made to fit the groove. In London cow-houses the rough
causewayed floors are cleaned out with besom and spade into a
dung-pit, which the sanitary inspector requires to be emptied at
intervals; and the gutters in well-managed houses are washed
down from the pail.

Tae COWHOUSE.

The mode in which the cattle are housed is an important part
of their treatment.
As regards the existing cowhouses 1 cannot do better than
%uote, in an abridged form, the description given of them in the
aper read before the Society of Arts:—

‘A London cowhouse may be, and often is, a piece of ill-conditioned,
rather ricketty old stabling, with a sort of brick-built manger on the floor, the
length divided by short and scanty stall divisions, 7 feet or 7} feet apart,
furnished with ropes or straps or chains, with running rings, so as to tie up
two cows between each pair. This floor is roughly causewayed, and there is
a gutter lengthwise down it, parallel with the manger, and a little more than a
cow’s length from it. The house may be only wide enough for a single row
of cows, or there may be one on either side, with the gutter between them for
the drainage of both. I am now referring to the average style of the smaller
and inferior cowhouses in the city, and in the poorer districts of the metpo-
polis. The roof is either low, with plenty of ventilation through its loosely-
lying tiles, or if higher, there is a ‘tallet’ or floor overhead, where hay and
other food are placed, and in which wide spaces are left next the walls and over
the heads of the cattle, and then the space of this upper room is measured
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into the 1000 cubic feet per cow, which is the rule that must be observed (for
instance, in St. Pancras) if the cowkeeper wishes to avoid being opposed for a
renewal of his licence. There are window places, which at winter time are
closed, perhaps with a bit of sacking nailed over them.

“It is either a clean and tidy place, where both the cowmen and their stock
are clean and dry and comfortable, everything in its place, the animals all
lying down, having comfortably fed, and the air with no other perceptible
smell than that of the chloride which the careful owner sprinkles once or twice
a day along the gutter—or, it is a filthy hole. In general the accommodation
—limited as it is—is quite apart from the dwelling-house, but there are
exceptions even to this.—Such is the smaller but most numerous sort of
London cowhouse.

“Go a step higher, and you come upon a class of men many of them also
occupying small farms near town, all of them employing very considerable
capital. They keep 30, 50, 80, or more cows apicce, and these are lodged
either in larger establishments of the kind already described—not unfre-
quently ram-shackle old buildings with yards attached, either with double-
roofed cowhouses, or covering a square, sometimes with a floor overhead, and
at others open to the roof, where the cows are arranged, first around the
walls, and then in a square block head to head in the middle. Sometimes there
are parallel rows of roofing together, and double rows of stalls under each.
And here, too, there is the same variety of management as to cleanliness and
order. I could point out some samples even of this higher class, which
are unquestionable nuisances, and others as clean and sweet as a parlour;
for in this middle class of cowhouses, as they may be called, there are
examples of the very best style of cow accommodation.

“Take for example Mr. Dancock’s dairy already named: you enter through
a wide gateway a passage roofed with glass, covered with vine-leaf and some-
times grapes, leading you to a well-kept yard, with clean and comfortable
cowshed on one side, and stabling, hay-house, and food-store on the other,
and an inner cowhouse further on. Elsewhere, still in Chelsea, you may
enter a larger yard in a poorer neighbourhood, and find shedding closed
against the winter, providing as good accommodation, in single rows, for as
good a herd of dairy cows as I ever saw—cleanliness and order being apparent
everywhere. Or you may pass from a well-kept mews into a lofty, clean,
and, though ceiled, well-ventilated and well-drained apartment, at least 12
feet high, with, I should suppose, 60 square feet of standing ground to every

warm, well-watered, and well-fed.

“In Marylebone (at Mr. Drewell’s, Upper Weymouth-street) you find in a
good street, a corner shop, where the side road leads to a well-kept first-class
mews. The master takes you through his three-storied cowhouse, as you
may call it—and first into an apartment for 12 or 16 cows, which is the
quarantine station through which, after some weeks’ trial, they pass into the
other rooms, one directly overhead reached by a sloping gangway, and the
other along-side but lower down. The floors are all closely bricked in cement,
the upper one being laid un brick arches, and the drainage is everywhere
perfect. Nowhere are there better, cleancr, neater, and sweeter cowhouses
than, taking these examples as an illustration, may be kept and are to be
found in London streets.

¢ Lastly, I come to the larger establishments, where 200 cows and upwards
may be milked. And here, too, you find two classes of establishments—
houses, on the one hand, where you can touch the ceiling, dark and dirty, and
crowded with unfortunate beasts; or where, in spite of ample space and lofty
roof, the poor cows are comfortless and filthy—and places, on the other hand,
where the accommodation is first-rate, roomy, clean, and comfortable—a
single cattle shed, it may be, like Mr. Camp’s, in St. Pancras, in the midst of
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a large and roomy yard, 90 yards long and 26 feet wide, with a broad gang-
way between two rows of cattle—or several sheds, clean, dry and warm, each
well managed, placed at intervals in a clean and spacious yard, such as Mr.
Veale’s first-rate establishment, in the Acacia-road, St. John’s-wood.

¢ Such then are the London cowhouses, of many sizes, and of at least two
styles of management, in one of which a daily cleansing of the whole esta-
blishment, dung-pits included, insures perfect order and condition ; and in the
other, muddle and dirt easily create a nuisance.”

To this I add a short description of the cowhouses erected on
the Barking farm to which I have referred, which are complete
and satisfactorily-equipped cow-sheds. They were designed by
Mr. James Avis, one of the clerks of works employed by the
Metropolis Sewage Company. Intended to hold 60 cows, with
room for fodder, shed for grass and roots, pit for grains, well,
tank for urine, safety for tools, and sleeping apartment for men,
they are boarded buildings 120 feet long, and 26 feet wide,
10 feet high to the eaves, with boarded and felt-covered roof.
The beams, morticed into uprights at 2 feet below the eaves, are
7 feet 9 inches from the ground, and carry a floor along the
middle about two-thirds of their length in width, and extending the
whole length of the building, except in the central shedding for
grass, which is open to the roof. The cows stand back to back,
the mangers lying along the sides of the building, and a central
gangway, 51 feet wide, lying between the two rows. The space
is thus open to the roof above the heads of the cows, and there
is ample ventilation, by means of flaps under the eaves, louvre
ventilators in the ridge, and open doors at either end. The
sleeping-room for the men—a space about 15 feet square—is
boarded off from the upper flooring, which is used for storage
of hay and straw.

Near the middle of the house—14 pairs of cows being on one
side, and 16 couples on the other—boarded up so as to make two
separate cowhouses on cach side of it—is the shed for grass and
roots, 15 feet wide. Underneath one corner of it is the well and
pump, and in the other the grain-pit. Here, too, is a lock-up
for the tools employed. Into this shed the carts are backed and
tilted, and the food—grass, or roots—lics stored here, midway
of the cattle which are to consume it, so as to economise the
labour of distributing it. The whole surface covered by the
roof is laid out for the most part with a common brick floor
on concrete. A tiled drain runs down the middle, 2 feet deep,
to take the urine to the tank at one end of the building. The
mangers along each side of the building are about a foot off the
ground, brick-built and cemented, so as to be fit for holding
water as well as food. They are about 2 feet wide and 6 inches
deep. A pump, drawing from the well, is furnished with a
mrveable spout, so that each of the four sections into which the
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mangers throughout the building are divided may be supplied
with water in succession. The cows stand two and two in seven-
feet stalls with short wooden divisions. The lair next the manger
is rammed earth, the latter half of its length is a brick floor. It
1s 6 feet 3 inches long (from the manger to the gutter), and there
is a drop of 4 inches into the gutter, which empties at intervals
into the central drain. The gangway behind the cows and
between the two gutters is 5} feet wide ; and in this central gang-
way a wooden tramway is sunk flush with the brick-floor, on
which a truck runs from one end of the shed to the other, and is
used to collect the dung when the shed is being cleaned, and to
carry it to the manure stance at the further end near the tank.
The cows are secured by neck-chains and sliding rings to long
upright iron staples in the posts, each on its own side of the
double stall. The whole thing is compendious, not very expensive
(costing about 4/ per cow), and economical of the labour per-
formed in it; and this is a very important consideration.

Heavra or TtHE Cow,

The treatment of the cow has thus been discussed under the
several heads of food and water, regular and gentle attendance,
and accommodation, including reference to its lair and to the
ventilation and warmth of the air it breathes. And on these
particulars, if the cow be free from illness when she is bought,
her health depends. But she may be purchased with the seeds
of disease already implanted, and she may thus bring disease
to others as well as suffer it herself. Generally the first symp-
tom of any impending attack is a diminution in the milk.
Mr. Mosey, of the Albion Dairy, Barnsbury, tells me that he has
long been in the habit of daily recording the milk of every cow,
Just for the sake of having this indication brought immediately
under his attention. And the cowman who is constantly in
attendance on a dozen cows, of course at once detects a failing
of this kind, whether he records it or not. The loss of milk
sometimes appears even before a loss of appetite. In such a
case, when the cattle plague has been about, the rule has always
been immediately to send the cow to market: and even now, if
the cow is half fat, it is the best policy whenever, if guided by
these symptoms, the owner believes a serious attack of any kind
to be impending, to sell the cow at once. For the avoidance of
disease, and even it is believed for the cure of it, when only the
germ exists, it is a good plan in the case of all newly bought
cattle to give a drench of one ounce of nitre in a quart bottle of
water, into which 4 ozs. of flour of sulphur have been well shaken.
I bhave known dealers of large experience thus drench all
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their cattle immediately after leaving the fair where they have
been bought ; and there are stock-owners who invariably give this
drench at spring and fall of the year, when a change of food is
general; and in both cases it is said that great advantage is derived
in the consequent freedom from diseases such as foot-and-mouth
disease, which are picked up in markets, or happen at the change
of the season. And the practice may therefore be recommended
to any one who is buying country cows for a London cowhouse.
Of course when your stock is attacked by any malignant disease
like cattle plague, there is no help for you in any such expe-
dient as this, I have gone through an experience of this kind,
127 cattle out of a herd of 238 having been slaughtered on the
Barking farm in August last year, owing to an attack of cattle
plague. Here the only safeguard for any neighbouring cows is
“entire seclusion. Refusal of admission to strangers when any
infectious disease is near is the only hope of avoiding it. Daily
sprinkling with chloride of lime along the gangways after they
have been cleansed ; Lot lime thickly spread in all entrance ways
through which those going to and fro must tread, and above all,
a strict quarantine—must be insisted on. Two of the cowhouses
on the %arking farm containing 111 cows were thus saved
while the cattle plague was raging in the homestead and in
other sheds along the thoroughfare only 300 yards away; and
I have no doubt that the safety of these was owing to the entire
isolation in which for a month they were kept. The attendants
on these cows, whether men or horses, were refused access to any
other part of the farm for that time, and the cowmen were strict
prisoners for a month.

Before referring to the produce of the cowhouse, and to the
quality and quantity of the milk obtained in it, it is proper very
shortly to insist on the essential need of cleanliness. This though
especially required in the dairy is desirable everywhere. The cow,
like all other animals, is the happier and more healthy for it.
The dairy vessels must of course be clean, the pails must be
scoured and rinsed after every milking. The milk is poured from
them through a strainer at once into the can or “churn,” which
stands ready toreceive it at the cow-house door; and in a suburban .
farm it is at once lifted into the spring-van which takes it directly
up to town. Or in the case of a farm farther afield, the churnis
placed to stand in water and its contents are cooled down before
being sentaway. These ‘“‘churns” must be scalded and rinsed after
being emptied at the dealer’s; and when returned to the farm
chey must be again scoured, and scalded, and rinsed, before
being used. There is a boiler in the washing-house on the
Lodge Farm, Barking, with a steam-pipc from it lying along
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the floor ; and steam-jets rise from it. After they are scoured
the churns are put upside down over these, and receive a very
thorough final cleansing by a jet of steam playing thus for four
or five minutes within them. They then stand on an open floor
in an open shed to drain and cool, and are fit for use. Clean-
liness and coolness are essential things. Having these, and pro-
viding as rapid a transmission as possible, the consumer, will
receive the milk, such as it may be, at its very best.

Tae Mirk Propuck.

What this milk is, however, depends upon the cow and the
treatment of her, to which we have been referring. The milk of
cvery cow has its own natural standard of quality, but taking
the case of each apart, her milk is rich or poor, first, according to
her nearness to the time she calved ; and secondly, according to the
quality of her food. The milk of a big ordinary cow, bought
half fat for a London cow-house, will throw up 14 to 16 per cent.
of cream in three hours in the lactometer during the first few wecks
after calving ; and the same cow similarly fed will not yield much
more than half so good a quality, when after six or eight months
milking she is rapidly diminishing her quantity. At an equal
age however at the pail, the London cow, fed so as if possible
to maintain or increase her flesh, will yield a richer milk than
a country-fed cow which is being milked at grass. The way
to keep a uniform quality when, as in London, a great part of
of the food (grains and hay) is constant throughout the year,
is to keep buying in fresh cows in pretty constant numbers,
throughout the year. But except in the poorer districts, where
the demand for milk does not vary throughout the year, this is
not commonly done. A London cowshed in the west-end for
example, is full only during the spring and summer months
when London is full. And as it is then that a richer milk is
wanted for the sake of the cream which is required at * good
houses ” during the season, that is the proper time to buy in
freshly calved cows. And, as the quotation given at the outset of
this essay proves, dealers do not scruple to take a portion of the
cream it throws up, and even to add water before selling the thus
manufactured article as new milk.

As regards the average quantity of milk yielded by a cow
under the circumstances of a London cowhouse, I have been told
that this very dishonesty is sometimes a difficulty in the way of
obtaining trustworthy information. The small cowman who, by
adding water, sells more than his cows produce, will, it is said,
report a yield larger than the truth to cover his roguery.

_ At many small cowhouses which I visited two years ago 1 was
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told that 11 and even 12 quarts a day are obtained on an
average throughout the year; that is to say a house of 10 stalls
always full will yield 10 x 365 x 11 quarts of milk per annum,
which is equal to 40,150 quarts or 1 gallons per stall. If,
as is probable, these cows are changed every 8 months on an
average, then 10,000 gallons is the quantity yielded by 15
cows during the 8 months after calving before they are sold.
Each cow therefore yields 666 gallons in its 8 months milking.
This, though a large quantity, is not incredible. In the case of
the Frocester Court Dairy (Gloucestershire), of which a full
account has been given in the ¢Bath and West of England
Journal,” Mr. Harrison (now one of H.M. Rivers Pollution Com-
missioners) found that of his 104 cows, 8 in the first year of
milking (calving at 2} years old), yielded 317 gallons per
annum ; 15 also in their 1st year (but brought to the pail at
3 years), yielded 472 gallons; 14 in their 2nd year averaged
535 gallons; 15 in their 3rd year averaged 616 gallons; 20 in
their 4th year made 665 gallons a-piece; 18 in their 5th year
yielded 635 gallons; 9 in their 6th year made 708; 15 aged
cows averaged 651 gallons a-piece. These figures, however, give
only an approximation to the truth if they be taken to indicate the
average yield of milk of a cow at different ages ; for doubtless
in a large herd like that of Frocester Court, the bad milkers,
which would keep down the average of the 1st or 2nd year,
would be culled out, so that only the better cows would remain.
It is cows in their 3rd, 4th, 5th, and 6th year of milking which
are found in London dairies ; and such cowsat Frocester, depastured
in the summer, yielded from 650 to 700 gallons of milk a-piece
per annum. They were however milked 10 months, whereas
the London cow is got rid of after 8 months milking in the case
I have supposed. But the quantity of 11 and 12 quarts a day,
which is the extreme report of some of the smaller cowkeepers,
does not seem on a comparison with Frocester so incredible.
On the other hand if you consult the larger cowkeepers, supplying
dealers who come and milk the cows paying for what they
take away, they will tell you that the average yield does not
exceed 9 or 91 quarts a day to every stall. It is plain that where
cows are kept on till their daily yield is 5 quarts or less, in
order to get fattened before sale, the average must be less than
where the cow is got rid of sooner, and a greater loss submitted
to upon her sale. On Lord Granville’s farm at Golder’s Green,
Mr. Panter, his lordship’s agent, has told me that 3900/ was
received one year for the milk of 100 stalls; in another year the
sum received was 43001 from 108 stalls constantly occupied ; and
in a third 4900 was received from 120 stalls. This at 1s. 10d.
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8 quarts, which was the price received, amounts to 851,
868, and 891 imperial gallons per stall per annum, or 9%, 93,
and 9§ quarts respectively per cow per diem. This is where
about 150 cows were purchased and sold every year at a loss
varying from 3l to 4/. a head to keep 100 stalls constantly full.
The cows were thus kept upon an average 8 months each, and
two-thirds only of the above quantities, 568, 587, and 594
gallons are all that was taken from each cow during the 8 months
it was kept.

I was informed that 89,236 imperial gallons were obtained
in one year upon Colonel Talbot’s farm at Sudbury from 80
stalls. The cows were sold earlier than at Golder’s Green,
not being kept longer on the average than six months (153
having been sold and bought to keep 80 stalls full). In this
case no less than 1115 gallons was obtained per stall per annum,
or fully 12 quarts per stall per diem. The cow here yielded
960 gallons in little more than 6 months ; which is an enormous
quantity for the average of so large a number as 80.

I have yet two other cases by which to illustrate this point—
the small dairy in Islington and the farm at Barking, to both of
which I have already referred. In the former there are (Jan.
’68) 17 cows in milk, and they are giving rather over 140 quarts
a day, or about 8} quarts a-piece; but many of them are old cows,
and some, an unusual thing, are in calf and nearly dry. The
owner tells me that the quantity calculated on in a shed of 20
Irish cows is an average of ‘10 quarts a day a-piece. He seldom
keeps a cow after she gets down to 6 quarts; and, as he considers
it does mot pay to fatten cows in London, he sells at an average
loss of 4l. or 5l a head. Buying them at from 12L to 18L
a-piece, or at an average of 15/., he has generally sold them at
an average of 11/. He has given me the following account of
six cows during the past year, which, however, represents more
than his ordinary experience.

Daily Produce in Quarts.

No. ‘When Calved Cost
N or Bought, apiece. J &e Sepwﬁxllllber

Till June.
Beptl.mber.l December.

1867. £
February 5 18 16 14 12
2 7 13 11 8
July 12 . 12 11

) { . 12 10
August 3 15 . 14 13
” I . 12 10

[ Ol S




92 Town Milk.

Of a small shabby-looking little cow I saw there the other day
the following history was given me:—She was in heavy milk
when attacked by the cattle plague in the summer of 1866, which
of course entirely stopped her milk. She recovered, however, and
her average produce amounted to twenty quarts a day for nearly
three months after her recovery. It averaged seventeen quarts
a day during the next six months; and twelve quarts a dav for
another six months; and it is now shrinking rapidly, as she is
in calf; but she is still giving seven quarts a day. We occa-
sionally meet with extraordinary examples of this kind, where
cows remain for years together in milk without breeding;
but, like all other agricultural maxima, they have little or no
influence on the general average of experience. .

I have now to relate the experience of a year at Lodge Farm,
Barking, notwithstanding that, owing to the disaster in August,
when more than half the cattle were slaughtered by orders of the
Cattle Plague Inspector, the returns do not so accurately repre-
sent ordinary experience as would otherwise have been the case.
I give in the following table the number of cows milked each
week up to the end of 1867, the quantity of milk sold each week,
and the daily average per cow during each week. It will be
seen that 126 cattle were killed in the middle of August. We
have not ventured to purchase again till lately. Twenty newly
calved cows were bought two monthsago, and are now averaging
rather more than three gallons a day apiece. But there are a
large number of cows giving hardly more than six or seven
quarts a day upon an average, which have been long at the pail,
and which there is no profit in fattening. Most of them accord-
ingly have been got in calf, and are drying rapidly. This, of
course, is much against the average of the year. On the other
hand, a large number of cows were killed off in full milk. Seo
that while there are a hundred cows or more which have been
ten or eleven months at the pail, and which pull down the
annual average, there are more than a hundred on the list of
the yecar which were only two or three months in milk when
slaughtered ; and, they, on the other hand, contributing more
than the ordinary daily quantity, increase the average. It will
be found on an examination of the following table that about
139,746} gallons have been given in 65 weeks by 57,334 days’
milk of a cow. This is equal to rather more than 92 quarts a
day per cow; which very closely resembles Mr. Panter's expe-
-ience at Golder’s Green. See opposite page.

The true significance of these figures will perhaps better appear
if the amounts which they indicate for twelve months be taken
out. In the table at p. 94 accordingly I have given the quantity
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1866. Cows. Days. Gallons. Cows. _ Days. Gallons.  Gallons.
Oct. 5 8 56 161 2:88 May 24 247 T 1,720 4,589 2-66
12 P 56 18 3°36 ,, 31 252 1,764 4,830 272
19 14 93 310 332 June 7, 252 1,764 4,827 2-72
. 26 23 148 435 306 . ,, 14| 253 1,765 4,750 268
Nov. 2 23 161 3-38 . ,, 21| 255 1,775 4,688 2463
., 9 23 161 549 34  ,, 28| 255 1,785 4,501 2-54
" 16 23 161 540 3°34¢ July 5| 255 1,785 4,262 239
. 23 28 191 596 312 ,, 12| 255, 1,785 4,054 2-97
" 3 35 231 695 30 ., 19| 247, 1,729 3,910 226
7 35 245 777308 ,, 26, 247 1,729 3,832 2-21
. M4 44 276 824 3:0 Aug. 2| 237! 1,659 3,739 225
Yool 46 312 958 306 ,, 9 237| 1,659 3,658 2-20
" 98 53 346 1,095 3°14 ,, lﬁl 116 | 1,239 2,488 1-76
867 o2l o 777 1,458 1-89
. . Sos0 ! om 777 1,431 1-83
) 384 1,170 30 ! ’
Jan Lo ;M Dae Yot sept. ¢ 1 777 1,405 1-82
o AL6 18 1365 a0 . v 18[ 111 777 1,403 1-82
o 18020 496 1'42s 2.7 | s 20/ 10 777 1,418 1-82
TR 525 1510 g0 La.oer| 777 1,443 1-88
-y 594 136 2.9 | Oct. 4| 111 777 1,414 1'82
o 808 6o 1831 a0 | ov 11| 1 777 1,339 1-73
oo 15087 651 1929 o.9c | »» 181 111 777 1,359 1-74
i, =08 695 10961 2.8 | v 25| 100 739 1,338 1-82
. 793 20167 2.6 | Nov. 1! 100 700 1,266 1-8
s les  Lo#0 oot 294 . v 8| 2 644 1,190 1-82
S les V23 63 292 v 15| 92 644 1,121 174
" 3e les 10357 3970 292 | v 22| 92 644 1,060 1464
Kot 3 %08 140 376 273 g 2 92 644 983 1+52
S e 1134 3ees s.40 Dee 6| 90 630 987 156
no er Vi 3lms s v 11T 578 1,087 2-09
"l 303 1421 o.q0s o o+ 200 81346 1,099 219
Wiy 'S 203 1421 a6l |2sa | 0 ¥ 731 511 1,076 2°1
10 224 1,515 4,040 | 2:60 i o
';' 17 294 1:568 4,351 | 2°77 Total .. 57,334 139,746% 2.44

of milk produced in twelve months, dividing it by the number of
days of a cow milked during those twelve months; and so repre-
senting the average daily produce of the cow during the whole
ear.
1 fear that these figures (let alone the fact which we may infer
from them, that disastrous losses, if not from cattle plague, from
pleuro-pneumonia and from foot-and-mouth disease, are possible)
are not particularly encouraging. We have been receiving
1s. 5d. to 1s. 8d. the barn-gallon—i. e, from 21d. to 2}d. per
quart—for this milk upon the farm. We have been paying more
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Quanti Number of Dail;
Year ending of Milk pro?nced. Days of one Cow.| Milk peryCow.
Imp. Gallons. Imp. Gallons.
Sept. 27, 1867 .., 124,427} 48,723 255
Oct. 25 ,, .. 128, 7833 51,440 2'5
Nov.29 ,, .. 131,478 58,811 2444
Dec. 27 ,, .. 132,073 54,897 2:41 -
67 weeks .. 139,7463 57,334 2:'44—

than 1s. a week per cow for cowmen; the grains and meal and
hay consumed, with grass at 18s. a ton cut and delivered at the
cowhouse, have cost 9s. to 12s. weekly; the loss on sales has
been at least 2s. a week per cow : and taking rent of sheds into
account, the cow has cost more than from 13s. to 15s. a week. It
is plain that wherever the average yield throughout the year falls
below ten quarts a day, there must be a loss, if the cowkeeper
does not receive a higher price than 1 have named.

The dairy-farmer who disposes of his milk at the nearest
station for 2d. a quart, makes perhaps more of it than he could
by cheese or butter, and he saves a good deal of the labour for
which, as a cheese or butter farmer, he has hitherto had to pay.
But it is right to warn any one who thinks to begin dairying
near town in any locality where the industry is new, that his
labour-bill will be a very great difficulty in his way. I need
not, however, illustrate this at any greater length. Enough has
been said to show that the profits of the honest wholesale cow-
keeper are earned with difficulty.

The commercial aspect of this subject as distinguished from
the agricultural, must be treated very shortly in this Journal, 1
have little to add to the information collected two years ago for
the Society of Arts. From returns then made by asylums, schools,
and institutions (not infirmaries, or hospitals, or workhouses,
where special dietaries exist), it appeared that 2-5ths of a pint
of milk a-day is the average quantity which a mixed population
of healthy people consumes when its diet is under medical
direction. And in some places the actual consumption ap-
proaches this quantity. Thus the town of Stirling, which has a
population of 12,500 persons, was then supplied by 190 cows in
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the town, besides 200 gallons a-day of buttermilk (a most nutritive
and useful food) brought in by rail and otherwise. There was
here a cow to every 60 people ; and this, at the average of 800
gallons yearly to every cow in milk gave 100 imperial pints per
annum to every man, woman, and child, or about 2-7ths of a
pint a-day a-piece, very nearly the medical standard ; and indeed
exceeding it when the 200 gallons a-day of buttermilk are taken
into account, for this would furnish half a pint a-day to the
3200 belonging to the labouring class in a community of
12,000.

The English town of Mansfield may be fairly compared with
the Scottish town of Stirling. It contains about 10,000 people,
and 108 cows. Taking these at 800 gallons a head per annum,
and adding 20 gallons of skim milk daily, of which I heard as
being sold in the outskirts of the town, there were only nine gallons
(72 pints) per annum for each inhabitant, or 1-5th of a pint
a-day a-piece—one half the medical standard.

Take, now, Bedford :—1It contained in 1865, at the time of my
inquiry, about 15,000 people, and 100 cows: and 123 gallons
of milk, the daily produce of about 50 other cows, were brought
in daily by railway. 150 cows to 15,000 people are one cow to
160 people, about the same as at Mansfield ; and this, at 800
gallons a cow, is about 70 pints a year, or 1-5th of a pint a-year
a-piece—one-half the medical standard.

If then 1-5th of a pint a-day be taken as the quantity, not
which ought to be, but which #s consumed in general by a mixed
population of English people, then the 3,000,000 of our London
population require 300,000 quarts a-day; and this, at 10 quarts
a-day from each cow or rather from each stall, indicates 30,000
stalls occupied by cows kept upon the London plan as needed
for the London milk supply. And if people were fed according
to the medical rule of our selected institutions, twice this number
of stalls, representing about three times that number of cows
per annum, would be needed for the supply. At the time of my
inquiry into this subject, two years ago, I ascertained that the
usual number of cows kept within the metropolitan district was
about 24,000 ; and between 30,000 and 40,000 quarts of milk a-
day, in addition to the town production, were then being brought
in from the country, which must have needed 3000 or 4000 cows
for its production ; so that the total number of cows then engaged
in supplying London fell considerably short of the number
indicated by the average of such towns as Bedford and
Mansfield.

During the cattle plague more than half of the 24,000
London cows disappeared, and the railway delivery of milk
rapidly increased, and though, as the London cowhouses have
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a the country trade has somcwhat declined, yet the
delivered is very great indeed.
of which the figures have been most
ne by most of the leading metropolitan
railways, indicates the growth and, in some measure since the
spring of 1866, the decline of the trade.

MoxTHLY DELIVERY OF MILE (IMPERIAL GALLONS) BY METROPOLITAN

RAILWAYS.
Great So London
e Nemt Midland. g Westom, prind

ghton.

Jan. 1865 8,954 14,168 14,904 76,818 13,547
Feb. ,, 9,460 13,024 15,276 76,846 13,872
Mar. ,, 14,590 12,752 16,416 74,783 14,891
April ’s 11,775 10,242 18,216 84,452 17,424
May ,, 13,050 6,624 20,124 69,891 17,458
June ,, 14,932 6,656 20,392 68,212 21,992
July ’s 12,791 8,480 20,556 82,525 19,239
Aug. ,, 23,474 23,1562 20,952 70,005 17,322
Sept. ,, 59,782 76,160 21,924 101,212 22,251
Oct. > 103,214 123,952 26,016 112,890 116,560 23,483

Nov. ,, 116,802 116,700 27,576 3,760 88,714 112,800 19,594
Dee. ,, 140,293 148,296 27,180 10,120 109,325 116,750 21,816

Jan. 1866 143,600 155,952 30,348 23,620 95,269 97,812 21,604
Feb., ,, 186,764 143,830 31,608 20,740 106,483 107,772 22,884
Mar. ,, 201,686 158,484 33,516 21,980 116,700 116,352 26,663
April ,, 211,016 142,188 35,516 18,100 145,647 161,448 30,725
May ,, 285,918 125,208 39,492 15,000 120,993 133,476 35,508

June ,, 221,851 95,352 37,512 120,178 135,516 42,696
July ,, 166,892 80,304 39,012 109,973 164,268 34,171
Aug. ,, 153,766 64,572 38,292 109,431 112,716 30,813
Sept. ,, 110,159 53,772 35,280 109,362 137,976 29,710
Oct. ,, 115,834 63,072 36,444 107,955 114,024 34,399
Nov. ,, 120,346 59,936 35,316 107,542 111,276 28,717
Dec. ,, 126,819 66,564 33,336 109,295 119,388 28,792

Jan. 1867 118,870 63,480 31,668 12,528 110,048 118,824 32,649
Feb. ,, 131,210 54,648 29.784 16,368 102,500 112,152 27,478
Mar. ,, 156,579 61,908 37,128 ' 16,284 106,228 124,584 30,086
April ,, 122,979 60,696 30,180 | 16,152 106,510 120,348 24,680
May ,, 160,628 54,156 38,316 | 12,816 106,968 126,720 30,691
June ,, 125,499 49,800 40,212 | 10,572 109,107 129,600 30,027
July ,, 112,233 49,752 43,392 | 11,676 105,542 132,012 139,457
Aug. ,, 118,720 39,084 42,744 14,244 105,487 126,576 42,240
Sept. ,, 95,965 38,088 39,788 ' 16,764 109,605 118,224 38,051
Oct. ,, 86,668 50,640 40,728 13,068 107,561 124,140 59,526
Nov. ,. 149,510 50,652 38,772 19,808 128,084 121,176 32,680
Dec. ,, 123,121 60,528 37,584 ' 19,920 126,784 125,916 31,739

It is this aspect of the subject which more than any other is

directly l. So large an
increase in town as took place
during the very considerable
alteration in the management of many a dairy dis-

vic. And as the facilities offered by the London railways
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increase, and the methods of transmitting milk with safety are
improved, so no doubt we may expect an extension of the trade
between the London milk dealer and the country dairy farmer.
The latter cannot generally make more than 7d. a gallon by
cheese or butter and pork or bacon; and if the London milk
dealer will give that or a little more at a distant railway station,
it may be for the interest of the farmer to give up the expense
and labour of dairy management, and in their place incur the
risks and costs of a new and unaccustomed trade. The exchange
has not always been satisfactory : for until, by cooling the milk
before starting and by perfectly filling the cans and carrying
them without excessive shaking, the liabilities to souring and
spoiling on the road have been diminished or avoided, great
losses, especially in hot weather, have been and will be suffered.

I say nothing here of other risks which interfere with the
extension of this trade—the risk of bad debts which the farmer
runs and the risk of adulterated milk which the dealer runs—for
these are common to all commercial dealings. A London whole-
sale cowkeeper will receive from his customer who comes to his
cowhouse and milks his cows 3d. or 4d. an imperial gallon
more than the farmer will receive for country milk delivered,
with all its charges paid, at the London terminus; not only
because it is the produce of specially fed cows and perfectly
fresh, but because it is certain to be unadulterated. 1 was told
the other day by a London milkman that every barn gallon of
such milk as his would “bear” a quart of water without any
chance of the adulteration being detected by an ordinary con-
sumer ; and he had known that quart put in before the milk had
left the country farm on its railway journey. The mere risk of
such dishonesty is enough to lower the market value of the
article to dealers, who probably would rather benefit by some
such dilution than suffer from it.

I add from the information laid by Mr. Brooks of the London
and North Western Railway before the Milk Committee of the
Society of Arts the following particulars ; which, being indicative
of the management of the traffic on that one railway, are instruc-
tive on the subject of the railway milk traffic generally.

The milk is brought to Euston Square from all railway stations
between London and Northampton; being conveyed (in cans
provided by the senders) on open carriage trucks. The charge
for a distance not exceeding 100 miles is 13d. per imperial
gallon, and when the distance exceeds 100 miles 2d. per gallon.
When the great increase in the traffic commenced, milk was
sent up from places 180 and 200 miles distant—from Hud-

i dersfield, Macclesfield, &c. The greatest distance from which
. milk is sent now is about 95 miles. The carriages which
are used for the conveyance of the milk are as well constructed

I VOL. IV.—S8. 8. H
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as they can be in respect of the springs, as it is desirable
that the milk be as little shaken on the journey as possible.
—The French milkcans are about half the size of those used
here. Our cans are much too large and too heavy to be loaded
and handled by one man. Their shape too hinders close packing ;
they are broad at the bottom and tapering towards the top. The
French cans, from their cylindrical shape, can be packed with
greater economy of space. The French milk trucks are very
much like the narrow-guage sheep-truck used in this country,
with two floors, one above the other—two tiers, in which a great
number of cans can be packed, and there is a circulation of air
all round them. On the other hand the French cans are heavier
per gallon of their contents than the English; and it is not
likely that the former will be adopted.

It is a stipulation with the dealers that their men shall assist
the railway porters in unloading the trucks, because the cans
‘are too heavy to be handled by one person. The weight of a
can filled with milk is nearly 200lbs. The trade has come to be
of such an extent as to lead to the despatch of special trains for
the purpose; and the milk is brought to the various stations
in time for them. One train arrives in London at a quarter to
twelve in the forenoon—for the afternoon supply: and the
second train arrives about half-past eight in the evening—for
the next morning’s supply. During the time of the greatest
scarcity of milk, an arrangement was made for bringing cream
from a distance so remote as Carlisle; and that was done by
the article being placed in small cans—much smaller than the
French milk-can—and carried suspended in the truck; bat,
when it arrived in London, it was found that the cream was
reduced almost to the consistency of milk. That trade was there-
fore abandoned.

Mr. Brooks, in reply to the questions of the committee, stated
that no other means are now taken by the railway company to
develop the milk trade than the putting on of more trucks and
eventually establishing special trains for it. He says that those
who make complaint about the rates of carriage cannot have
calculated the price per ton at which the company carry the
milk, or they would have found that the milk, including the
weight of the cans, is carried a distance of 100 miles for
1s. per cwt. When the milk train arrives the dealers assist in
the unloading of the vans, and the milk is carried away in the
dealers’ own conveyances. He was not aware of any other
means by which the milk could be more promptly or more
rapidly distributed than it is under the present system.

Harrow-on-the-Hill, January, 1868.
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IV.—Ploughing-in Green Crops. By PETER LovE.

THIRTY years ago the ploughing-in of green crops was more
studied and practised than at present, the introduction of guano,
nitrate of soda, &c., and the extraction of fertilisers from refuse
of every description by the aid of chemical science having since
then done much to meet the wants of the farm. The high price
of meat has also induced the farmer to consume all his green
crops by stock. The question, of course, turns upon whether the
crop grown by ploughing-in the whole plant more than com-
pensates for the beef or mutton that might have been produced
from its consumption by stock. With present prices such
a result is exceptional.

I remember that it was pretty generally recognised among
intelligent farmers, that the ploughing-in of 18 tons of turnips
per acre, after being crushed by a clod-crusher, gave 12 bushels
of barley more than if the said turnips had been first passed
through the animal, and the elements to form mutton and wool
extracted ; it is also pretty certain that a ton of turnips will
produce 14 1bs. of mutton, and about 11b. of wool, but the outlay on
sheep, risk of losses, and cost of attendance, must be taken into
account. ’

I have only once tested the difference of carting all off, feeding
on, and ploughing-in turnips; this was early in 1842, when beef
and mutton sold by the carcase at from 4d. to 6d. a pound, and
roots were superabundant.

A 12 acre field of light loam subsoil, the Northampton iron-
stone, had been manured with about 16 tons of good fresh farm-
yard manure per acre, ploughed-in 10 inches deep during the
winter, with about 5 inches of wheat stubble, afterwards thrice
cultivated in the spring, harrowed and rolled, then ridged up,
and two quarters of bone-dust (well fermented after wetting with
urine) drilled in per acre under the seed ; the produce was a
little over 18 tons of turnips per acre. The crop on 3 acres was
all carted off the land, that on 7} acres eaten by sheep, and that
on 1} acres crushed with a Crosskill’s clodcrusher, then har-
rowed across the rows, re-crushed and ploughed-in 6 inches
deep. The part eaten off was ploughed only about 3 inches deep;
that where the turnips were drawn 6 inches; the whole was sown
with oats, and produced as follows: where turnips were drawn,
within a peck, under or over, of 7 quarters; where caten,
9 quarters ; where ploughed-in, over 11 quarters per acre. Each’
piece was carefully kept by itself, and all threshed the same week,
and sold to the same man, on the same day, at 1/, per quarter.
They were harvested without wet, and weighed 41 ]bsé a bushel.

H
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If we can accept the result of this onc experiment, it tends to
show that the virtue of the manure left in the excreta of the
sheep is about equal to what is expended on making mutton
and wool besides maintaining the animal’s heat and existence.
If we take the 2 quarters of oats as a fair equivalent to the
12 bushels of barley before mentioned, it follows that the entire
manurial value of 18 tons of turnips ploughed-in is equivalent
to 24 bushels of barley, or 32 of oats; or if these are valued
respectively at 32s. and 24s. a quarter, is 4/, 16s. for 18 tons, or
about 5s. per ton; or 2s. 6d. per ton for the excreta left by
fattening sheep.

Swede turnips, apart from their value as feed, are not well
suited for ploughing-in as manure; they do not rot down well,
though they be smashed with mallets. The clodcrusher will
not break them, and the tops will strike root and grow if any
part of the crown of the bulb is left adhering to them.

The results obtained by ploughing-in turnips in 1842 induced
me to try white mustard in 1843 on a small field of 8 acres;
soil a stiff; poor clay, upon blue lias clay subsoil, as foul with
twitch as possible ; it was ploughed about 7 inches deep in the
winter, then scarified with broadshares about 3 inches deep the
last week in March, and after being well harrowed, sown with
white mustard seed by a broadcast seed-barrow, at the rate of a
bushel to 3 acres, covered in by very light seed harrows. This
crop was just breaking into bloom the last week in May, and
26 inches high, when it was ploughed-in about 4 inches deep,
and 100 bushels of lime (after being slaked with salt and water)
applied per acre ; then after one turn of the Norwegian harrow,
re-sown with mustard, care being taken that all ploughed-in
within the day, should be re-sown on the same day it was ploughed ;
all was finished on the last day of May.

On the 8th of July, we began ploughing-in 6 inches deep this
second crop, which was above 46 inches high ; about accomplish-
ing this I had some misgivings at first, but managed it well by
attaching a heavy block of wood, 12 inches wide, 18 inches long,
drawn by a chain attached to the large whippletree, and dragged
just under the plough beam, a few inches in advance of the
coulter. This further served to regulate the depth instead of
a wheel. We had also the usual drag weight and chain to lap
the whole under the furrow. About six furrows at the last must
be done with the horses at length, or else when the land horse
returns on the same tract as he went, he ricks and entangles the
long stems so together, that they lap round the coulter and
choke the plough, causing much trouble, and making the work
rough and untidy: by putting the horses “at length” there
" 10 trouble, cxcept with the last two furrows. Immediately
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after ploughing we gave one turn of the Norwegian harrow,
then re-sowed the mustard as before. The whole field was
finished on the 12th of July.

The third crop was just breaking into bloom on the 24th of
August, and the length above 5 feet; this was ploughed-in
8 inches deep, with four horses at length, followeg by a two-
wheel presser, following only one plough, thereby giving each
furrow a double go. After one turn of the Norwegian harrow,
the land was left to settle down for the future wheat crop. As
for the couch grass, except a few blades in the first crop of
mustard, we saw no more of it, except the rotten roots, as we
were ploughing the last crop in. After one turn of the Nor-
wegian harrow in the first week in October, the land was drilled
with two bushels of red wheat per acre, a light harrow following,
then twice rolled with Crosskill’s heaviest crusher: it was
crushed again in March. - The produce at harvest was all that
any man could desire, and perfectly clean. After one 8 inch
winter ploughing, and a shallow scarifying in the following
March, it was drilled with white oats and clover seeds; the
crop of oats was magnificent, and in some parts injured the
seeds. Thenceforth this field, which had borne a very bad
character, behaved as well as the best. During the succeeding
seven years of my occupation of this farm, if I had to deal with
any piece of very foul strong land, I cleaned it in this way; but
if it was moderately clean, 1 consumed the mustard with store
sheep and lambs. Mustard crops grown after those eaten off
will not be so heavy, but with a very little corn or cake they will
keep from 16 to 24 sheep per acre, half ewes and half lambs,
from the middle of May to the end of August, or even later.
The ewes (or stores) should follow the lambs in a separate pen ;
a fresh piece should be given every day, and the piece fed
off should be ploughed and sown the same day, because in dry
scasons whenever the land is naked the moisture is soon dried
up ; thus there will be a regular succession, and also the almost
certainty of a plant.

The application of 1cwt. of nitrate of soda to the first crop
will almost double it, and, of course, much increase the two
following crops, as well as their power to smother the twitch or
other weeds. I know several persons who have made attempts at
this system, but through dilatoriness in ploughing and re-sowing
have failed to obtain a regular plant. I believe the Norwegian
harrow to be indispensable to success, because it thoroughly
pulverises the soil at once, so that lengthened exposure of the
different surface: is avoided, and much moisture saved that would
be lost by repeated harrowing and rolling. If in a wet season
rain falls and delays the sowing after any part is ploughed, this
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delay gives the half-dead twitch time to revive before the
smothering influences of the next crop can overpower it; so that
in either wet or dry seasons the mainspring of the whole system
is promptness and punctuality in performing every part of the
work thoroughly well, with the least possible mauling of the
soil, so as neither to make dust in the one case, nor mortar in
the other.

I need scarcely say that trifolium, tares, trefoil, Italian rye-
grass, or any other forward crop may be grown as a first crop,
and after this is fed off, two crops of mustard may still be obtained
either to eat off or plough in. The difficulty, nay, almost im-
possibility, of cleaning strong land in a wet season 1s well known
to all practical farmers. Now I venture to affirm that the foulest
and poorest possible piece of land (sand, perhaps, excepted) may

be cleaned by growing white mustard, with 1 cwt. of nitrate of"

soda per acre applied to the first crop, and three crops in suc-
cession ploughed-in, as before stated, let the season be either
wet or dry. The soil will be left as capable of bearing a crop
as if 20 tons of farmyard manure had been applied to a bare
fallow. A few days ago I passed a field of strong land, which
twelve years ago took two years of bare fallow to clean it, and as
far as I can judge, it is now worse than it was then; my fingers
itched to have a turn with my friend mustard, and see if we
could not digest all the twitch into food for future crops.

Whether sandy land, the natural parent of couch grass, could
be cleaned in this way I do not know, but I do know that all
bog, fen, or peat, light gravel, or loam, and all clays can. Itis
almost superfluous to contrast the expense of this system against
that of the bare fallow ; but the case,may be roughly stated as
follows :—

Cost of an acre of Bare-fallow manured || An acre producing three crops of White
with twenty tons farmyard manure. Mustard and ploughed in, &c.
£ s d £ s d.
Winter ploughing .. | 0 12 0 Wil:ltfer ploughing .. | 0 12 0
Scarifying and har- Scarifying, harrow-
March { mw{ngg.. " } 0 4 0 || March { iog and. sowin } 050
April ..| Cross ploughing 012 0 |{Ploughing in and re-
June ..| Summer ditto 1o o | My - sowing.. .. .. 017 0
July ..| Three scufflings, &c. | 0 12 0 July ..| Ditto ditto 017 0
August |{20 tons dung and ap- 50 0 August | Ditto 8 inchesdeep |0 16 0
plying .. .. .. v’ Pressing and Nor- 05 0
Lo Ploughing in dung 012 0 wegian harrow ..
1 bushel mustardseed | 0 15 0
£8 2 0 1 cwt. nitrate of soda | 0 16 ©
£5 3 0
Saved by this system | 2 19 0
£8 2 0
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When land is partially cleaned in the autumn, it may be
perfectly cleaned and manured by growing three crops of mustard,
to be folded; an acre will then keep an average of 20 sheep for
15 weeks, which will give a result as follows :—

‘WurTe MUsTARD. Dr. || CoxTrA. Cr.

£ s d. £ s.d

Cost of autumn cultivation .. 1 0 0 || 20 sheep kept 15 weeks at4d.) ; ,
Ditto as above for 3 crops 5 3 0 a week each . e

Va.lueofexcreta.l.eft:.. e = 210 0

Total cost of cultivation .. 6 3 0 —_——
Gross return’ .. .. ..£710 O

Cost of cultivation .. .. 6 3 0

Leaving to meet rent and taxes a balanceof .. .. .. £1 7 0

I therefore conclude that plants when at their greatest green
bulk are worth about 5s. a ton to plough-in as manure, and
if palatable for stock, they will make about 14 1bs. of meat,
and the excréta left will be worth, as manure, about 2s. 6d,
per ton of food consumed. Mustard, or any plant of rapid
growth which attains a smothering bulk, the seed of which costs
little per acre, is best fitted for being ploughed-in as green
gianlure, especially when the object is at the same time to clean

e land.

V.—Ploughing-in Green Crops. By G. MURRAY.

My experience of ploughing-in green crops includes much variety
of soil and difference of climate, and of rainfall.

In the north-western counties of Scotland, where dairy farming
is extensively practised, the whole turnip-crop is got up by the
middle of November and all drawn off and consumed by cattle in
the yards. Here the farmers are very particular to have the
turnip-tops regularly spread over the land and at once ploughed-
in, the depth of furrow being never less than 5 inches: in this state
it remains till the month of January, or later, when the land is
generally sown with wheat, and heavy crops are grown. I have
tried the same system in both the southern and midland counties
of England, both after mangold and turnips; but have always
found that, unless artificial manures were used in considerable

unantities, the crops were generally deficient. I cannot account
?or this marked difference, except it be that the greater rainfall of
the north accelerating the solubility of the mineral elements which
are contained in the leaves, presents them at once in that readily
assimilative form, which is necessary in the case of spring-wheats
that occupy the land for but a short period. (It is, however,
generally supposed that green-manuring is most successful in a



104 Ploughing-in Green Crops.

dry climate.) Or again it may depend on the quantity of tops,
which varies considerably as a general rule, an increased rainfall
producing a greater weight of tops: the quantity is likewise
greater when early storing is practised. 1 find the average
weight of tops left by a good crop of mangold or swedes to be
about 4 tons per acre when taken up during the early part of
November.

Where potatoes are much cultivated, the haulm or top should
invariably be returned to the soil, either by being ploughed-in or
by adding it to the manure-heap, as in vine-growing districts the
{)runings of the vines are always returned to the roots of the trees.

have frequently noticed the more observant and industrious of
our cottagers carefully collecting and at once digging-in the tops
of their early-lifted crops of potatoes, in order to supply food for
the succeeding crop of cabbages or brocoli, which on well-
managed cottage gardens generally follow an early-lifted crop
of potatoes. Of green-manures, that have been partially
consumed on the land, the most familiar in practice are clover-
stubble, pastured-seeds, rape or coleseed, rye, vetches, &c.
These, when partially returned to the soil in their green state,
produce a double effect, as they act both chemically and
mechanically—chemically, as on decomposition they form food
for a new race of plants; mechanically, as in strong clays they
increase the porosity of the soil, and by allowing the air to per-
meate more freely heighten the temperature, whilst on light
sandy land the roots bind the soil together, imparting firmness
and tenacity. All who are practically acquainted with the
management of light lands know the difficulty and uncertainty
of growing a good crop of wheat when the previous crop of clover
has failed ; whilst on every class of soils the wheat-crop is greatly
benefited by the ploughing-in of a good crop of clover or grass,
particularly where early ploughing is practised. On light land
furrow or wheel pressing is beneficial, and the land should remain
a considerable time after ploughing before the seed is deposited,
otherwise the vegetable acids which are formed during the earlier
stages of the decomposition of the green-manure prove injurious
to and often endanger the life of the young plants. Experience
and observation confirm me in the opinion that to this cause may
be traced the failure of or thinning of the young wheats.

Ona light-land farm, managed on the five-course system with
barley following wheat, we have for several ycars adopted the
practice of mowing or cutting the wheat by machine, and as soon
after harvest as circumstances would permit, the land was autumn-
cultivated and thoroughly cleaned from weeds. If the horses can
be spared from preparing the clover-layers for the wheat-crop, the
Jand is at once ploughed and sown thickly with common turnip-
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seed, or a mixture of turnip, rape, rye, or winter oats, or any other
quick-growing crop. If the land is ploughed, it should either be
harrowed or rolled previous to the seed being sown, and the seed
lightly covered by one tine of a light harrow: this insures an
even braid, and the seeds vegetate more quickly than when they
are deeply covered. If the land cannot be ploughed, the sced is
sown after the cultivator: with an early harvest and a mild
autumn and fore-winter we get a good covering of vegetation on
the ground by the end of October, which, as soon as wheat-seeding
is completed and the horses can be spared, is at once ploughed-
in; if this can be done before any severe frosts set in, the benefit
to the land is all the greater. The land remains in this state
until the season for barley-seeding arrives, when either the plough
or cultivator is used in preparing the seed-bed. The vegetable
matter has by this time become decomposed ; the land not only
works better, but is considerably enriched in manurial elements.

The principal plants grown in this country, exclusively for
green-manuring, are those of a rapid growth, possessing little
value as food for stock, and the seeds and cultivation of which
are inexpensive. Amongst the most prominent of this class are
the mustard, spurry, buckwheat, lupine, &c., which attain to a
good height in a short period, and succeed best on light soils.
My experience of growing crops of this description for the sole
purpose of being ploughed-in was principally gained on a light
barren sand, resembling the Bagshot Heath sand. This hungry
soil was particularly deficient in vegetable matter, and required
manuring for every crop. During the time I lived on this estate
a farm was taken 1n hand which had become quite overrun with
couch, thistles, and other weeds. A portion of the farm lay in
small enclosures; the tenancy expired at Michaelmas, and the
first operation during the winter was to remove a great portion
of the old wide hedge-rows and to reduce the dimensions of the
rest. In doing this fields were thrown together which had the
previous year been under a variety of crops: the whole was
deeply ploughed in the early part of winter, and was not again
disturbed until the following spring, when it was cross-ploughed
and cleaning operations proceeded with ; however the cleaning
could not be satisfactorily accomplished until the season was too
far advanced to give a fair chance to a turnip-crop on the land, as
it was in so exhausted a state. We thercfore determined to try a
crop of mustard to be ploughed-in: this we sowed from the com-
mon clover-seed box rather thickly. The crop came up strong
and grew rapidly, and in about six weeks from the date of sowing
had attained a height of from 12 to 18 inches when it was ploughed-
in. We had at first considerable difficulty in covering the large
quantity of stuff; but by using a heavy iron roll, working in
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the same direction in which the plough would follow, and by
attaching a chain and weight to the coulter of the plough (the
weight trailing in the furrow at about the middle of the mould-
board), the whole of the crop was completely covered: the work
was firmly pressed by a two-wheel presser, following every two
ploughs.  When this operation was completed, the land was
allowed to remain about three weeks before the wheat was put
in. The seed was deposited at a fair depth by a Suffolk drill,
traversing the field at right angles to the plough, the weather at
the time being favourable: it was immediately afterwards gone
over with a Crosskill’s clodcrusher, which left it in a very firm
state. The wheat, ¢ Essex Rough Chafl,” came up strong and
healthy, and stood the winter remarkably well, and at harvest
produced a crop of first-rate quality, which averaged 4} quarters
per acre over the whole of the field. As already stated, the land
had been under a variety of different crops the preceding year:
one portion of it had been wheat, and here the crop was barely
2% quarters per acre. Leaving the neighbourhood before the
succeeding season, I had no opportunity of judging of the follow-
ing crops.

Vegetable manuring produces the most marked effect on light
sandy soils and in dry climates. Mr. R. Russell, in his paper in
the ¢ Royal Agricultural Society’s Journal,’ on the Influence of
Climate on Cultivation, says :—* The decaying vegetable matter
seems to improve the physical texture of the soil by its attraction
for moisture ; it also, to some extent, regulates the supply of am-
monia to the plants by only slowly yielding it up—a matter of
much economy in the feeding of plants. These influences com-
bined have the effect of sustaining vegetation in a comparatively
healthy state during periods of drought.*”

On strong lands green manuring is less important, their reten-
tive character enabling them to retain a sufficient supply of
moisture to maintain the plant in a progressive and healthy state
during long periods of drought. These soils also possess the
power of storing up a quantity of ammonia in an insoluble state,
which is taken up by the roots according to the requirements
of the plant,

Buckwheat is particularly well adapted for the purpose of green-
manuring on sandy soils, from the rapidity of its growth and the
large quantity of succulent foliage which it is capable of pro-
uucing in a short time. The plant has not hitherto received the
smount of attention which it merits.

A description of the use of green-manures would be incom-
slete without a detailed account of the use of wrack or

* Vol. xx. p. 164.
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ssaweed. Where this manure is abundant, the rent of arable
land is often enhanced from 30s. to 2I. per acre, if accom-
panied by the privilege of gathering the seaweed. On the
west coasts of Scotland and the seaboard of the Frith of Clyde
this species of manure is largely used by the arable farmers.
The autumn and winter storms drift it in from the wide waters
of the Atlantic, and, according to the direction of the wind and
state of the tides, it is washed on the sandy beach or amongst
inaccessible rocks, all the way from Troon harbour, on the north-
east, to the mouth of Loch Ryan, on the south-west. As soon
as the tide recedes all the hands on the farm are set to work im-
mediately to remove the wrack left by the receding waters. It is
all collected and carted out of the reach of the next tide, other-
wise with a change of wind it is liable to be swept away and
carried by the next tide to some distant part of the coast. The
general practice is to cart the seaweed 1in its green state direct
from the beach on to the land, where it is spread on the stubble
at the rate of from 20 to 30 tons per acre, and at once ploughed-
in, in preparation for the succeeding crop. In this part of the
country potatoes are largely grown: in this way, without the
addition of farmyard or artificial manure, heavy crops are often
raised, though they are sometimes of inferior quality.

Throughout the greater part of Scotland the wheat plant does
not succeed well after a clover-layer: it then commonly follows
a green crop—potatoes or turnips—the land receiving in pre-
paration from 10 to 15 tons per acre of farmyard manure. I
have known instances where the tenant, unrestricted as to
cropping, had such an abundant supply of seaweed, that the
land has been under wheat and potatoes alternately for a long
series of years without deteriorating the value of the land or
decreasing the quantity of the produce, the tenant paying a rent
of upwards of 5/. per acre.

Elbaston, Derby.

V1.— Ploughing-in Green Crops. By W. E. WrIGHT.

THE green crops we treat of may be either a part or the whole
of cultivated crops, incorporated with the soil in their succulent
state, to act as fertilisers for subsequent crops, and especially
those raised upon the spot with the express design of being used
as a manure. Merely to return to the soil its produce might
seem to an unreflecting person, or to one unacquainted with agri-
cultural chemistry, utterly incapable of imparting fertility ; and,
certainly, if plants derived all their substance out of the soil,
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and gave it back in the same state of chemical combination
which they drew it forth, they would affect the soil none oth
wise than by the accidents of their culture, But by far the larg
portion of their bulk is derived, not from the soil at all, but fr
air and water, and the whole of this is contributed by green mam
as clear gain preparatory to the succeeding crop ; whilst the

maining portion, though extracted from the soil, is brought i
new affinities, assuming more available forms than before, so t
even this, as returned to the soil by green manure, is in a m
advantageous condition for rapid assimilation than if it had :
recently played a part in vegetable growth. The plants m
appropriately employed for green manuring are those that der
their support principally from the air. As the organic port
of these plants decays in the soil, the inorganic part—that
saline and earthy matter, of which all vegetables contain a c
siderable quantity—is liberated. Thus living plants obtain fr
the remains of former races buried beneath the surface, a port.
of that inorganic food which can only be derived from the s
and which, if not thus directly supplied, must be sought for
the slow extension of their roots through a greater depth s
breadth of the earth in which they grow. The addition
manure to the soil, therefore, places within the easy reach of

roots, not only organic, but also inorganic food.

The use of green manure, though a very important and power
means of enriching the soil, and though known and practised
very many farmers of the present day (in marshland), has recei
surprisingly little attention from scientific agriculturists. Amc
the farmers, generally, residual green manure from cultiva
plants is known principally in the form of clover ploughed
Old pastures, moreover, when broken up and converted i
arable, prove abundantly that the soil has been enriched, :
only by the death and slow decay of bygone plants, but that
leaves and roots of the grasses, living at the time, afford by tk
gradual decomposition an immediate supply of food for cer
crops for a succession of years.

The chief causes of the neglect of green manure are,—1st,
want of a due appreciation of its value ; 2nd, the lateness of
harvest and consequent slowness of growth between the time
sowing the sced and that of ploughing-in the crop; and 3
the carrying out to an unwarrantable extent the principle t
green vegetable substances, to be profitably employed as manu:
ought to be in the first place used as food for animals.

The use of special green manure can never supersede
necessity for farmyard manure; yet it is a resource of gr
value in all situations where ordinary manures are scarce

*~ry expensive, and is peculiarly applicable upon stiff-clay sc
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The plants which are more suitable for general purposes are
white mustard, tares (2nd crop), and rape; but, whichever be
employed, it ought if possible to be ploughed-in, either while it is
passing into flower or is in actual bloom, for it then possesses
its maximum of easily soluble and alimentary matter ; it should
also be deposited only deep enmough to prevent the drying
action of the air, and not so deep that the free play of oxygen,
which is requisite for decomposition, be excluded. ~All, or very
nearly all, known plants impoverish soil principally during the

riod of their forming and maturing their seeds, while the best
of the fallow crops, being grown for the succulent food of either
their roots, their leaves, or their stems, are hindered from acting
impoverishingly. The ground to be benefited by the ploughing-
in of green crops should be capable of bringing them forth, if not
luxuriantly, at least with such abundance as to furnish complete
shade during their growth, and sufficient vegetative matter to
occasion a rapid fermentation when buried ; this species of ma-
nure is more appropriate for the preservation of good soils in a
state of fertility, than to the improvement of the exhausted or
light soils; for on such land they grow too feebly to produce
much effect. This, probably, will in a great measure account
for the comparative rarity of the practice on extensive farms con-
taining tracts of poor land.

N. Runcton, King’s Lynn.

VII.—The Food of the People. By HARrY CHESTER.

How the people are to be fed is the most important question of
to-day ; and none are so concerned in its solution as those who
are connected with land, for they not only require to be them-
selves fed, but are the principal producers of food.

In November, 1866, the ‘Society for the Encouragement of
Arts, Manufactures, and Commerce,” appointed a Committee to
inquire and report respecting the “ Food of the People.” The
Committee, which commenced its sittings in the last month of
that year, is still engaged in its work ; and the object of the
present paper is therefore to place before agriculturists, not a
final nor complete statement of the results of the inquiry, but,
simply, in a compendious form, a few ideas which are founded
on those results, as far as they had been obtained to the close of
1867.

The Right Hon. Henry Austin Bruce, M.P., was appointed
Chairman of the Committee. It set to work by endeavouring to
define some limits within which its inquiries should be princi-
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pally made; and it was determined to undertake more particu-
larly the subjects of ¢“Meat,” ¢ Milk,” « Fish,” “Cooking ” and
% Frauds ”—frauds in the sale of food, whether by adulteration,
or by the use of false weights and measures. In connexion with
all of these subjects the attention of several meetings of the
Committee has been devoted to the “ Food markets ” of London.

The subject of “ Meat” is, of course, of prime importance to
the farmer. He has long known that the importation of foreign
grain is capable of an almost indefinite extension; but the
importation of foreign meat has seemed a more difficult matter.
Now, however, it appears as if the whole earth was preparing to
send us animal food to compete with the flocks and herds of the
United Kingdom ; and it is important that our agriculturists
should inform themselves how far this is likely to be realised,
and what may be its effect on them.

Preserved Meats.—The importation of live animals is attended
by so many evils that it seems at least as likely to be checked as to
be seriously increased, but the importation of dead meat is capable
of almost unlimited extension. This may be in the form of
cooked meat, such as the ¢ Ramornie” stewed beef from
Australia; or of salted meats, such as are prepared by Dr.
Morgan’s method of injection ; meats treated with the bisulphate
of lime on Dr. Medlock’s plan; the various extracts, commonly
called Liebig’s extract of meat; the frozen meats, a large con-
signment of which, valued at 15,000., is now on its way to
London from Australia ; or some other of the thousands of modes
by which science has succeeded, or may succeed hereafter, in
overcoming the natural tendency of meat to putrify. This
tendency may be said to be due to three principal causes. 1.
Contact with oxygen contained in the air. 2. Moisture. 3. A
temperature above 50° Fahr. Get rid of air and moisture, and
even the higher temperature will bring no risk of putrefaction.

The “Ramornie ” stewed beef, from Australia, commands a
rapid sale in the Metropolis. The retail price is about 7d. a lb,,
for the prime parts of excellent beef, without bone, and already
cooked. This is about equivalent to raw beef steak at 4d. a 1b.
The first consignments were considered to have too much fat,
and to have been cooked at too high a temperature. An
~minent medical witness informed the Committee that a tempe-
<ature of 170° should not be exceeded in the cooking; that any
sreater heat was unnecessary, and tended to render the beef
indigestible and less nutritious by hardening its fibre, The
* Ramornie” beef is not salted, but simply stewed, and then
1ermetically sealed in canisters from which the moisture and the
oxygen have been driven by the application of heat just before
ha aaling of the tins,. Thus treated, the meat will keep in the
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tins for years, and may be eaten with a little salt, and any other
accompaniments suitable for cold stewed beef. The later con-
signments are better than the first. The cooking has been done
at a lower temperature than formerly, and there is less fat.

Dr. Morgan’s method of preserving meat is by the injection
of brine. This may prove to be the best possible method of
salting meat; but it is desirable to avoid, if possible, the use of
overmuch salt ; a little salt is useful, a great deal is injurious,
as it hardens the fibre, and occasions waste. The Food Com-
mittee received from the Admiralty a copy of the Reports pre-
sented to their Lordships by the captains of a considerable
number of vessels in which meat salted on Dr. Morgan’s plan
had been served to the men alternately with meat salted in the
ordinary way b{osteeping and rubbing. The reports were very
various. The Lords of the Admiralty appeared to regard them
as in the main unfavourable to Dr. Morgan’s plan; but the
Food Committee, looking to the prejudices likely to be excited
by the introduction of a novel article of diet among common
sailors, have expressed a somewhat different conclusion, and
desire to see the experiment more fully tried. The meat in
question, being killed and injected at Deptford, was doubtless
very good meat ; but that which was killed and injected in South
America, is of very inferior character. Nevertheless it com-
mands at Liverpool a ready sale, at about 3d. a lb. ; and is con-
sumed to a considerable extent in Ireland.

Dr. Medlock’s method of preserving meat by the application
of the bisulphate of lime has been partially tested with good
results, and is now undergoing a crucial test at the house of the
Society of Arts. The result of this experiment will belong to
1868. There seems, however, to be little or no doubt that the
bisulphate of lime may be usefully employed in slaughter houses,
butchers’ shops, and larders, dairies, cheesehouses, fishmongers’
shops, applerooms, &c., to preserve meat, fish, milk, cheese,
vegetables, &c., at least during moderately short periods. The
liquid is very cheap, easily applied and to be purchased through
any chemist.

Liebig’s Extracts.—* Liebig’s Extract of Meat,” as it is called,
is rapidly growing in favour with the educated classes in London.
Strictly speaking, it is not meat, but merely the soluble matter
of meat, without fibrine or albumen. The extract may be
regarded as dried beef-tea, though there may be albumen in the
latter, and there is none in the ¢ Extract.” When the Extractum
Carmis, or the beef-tea, is said by a medical witness not to be
“ Food,” we see, by his subsequent explanations, that his meaning
is that the extract is not a perfect food—such a food as will alone
support life. It contains only some, not the whole, of the ele-
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ments of meat. Add, however, to the extract some other sub-
stance which contains fibrine and albumen—for example, eggs or
lentils, or ripened grain seeds, ¢.e., bread—and you have the full
equivalents of meat. No one, who has been in the habit of
taking the extractum carnis regularly as a part of his food, can
doubt that it has helped to feed him. If we had discovered a
certain method of bringing fresh, uncooked, unsalted joints of
mutton and beef from the ends of the world, from Australia and
South America, to be sold in this country at a reasonable price,
it would be foolish to manufacture the extract, except for the
use of invalids, and as the beefy element of soups, handy and
ever ready for use; but at present we are merely groping after
such a method, and trying experiments ; and therefore it is very
desirable that we should at present continue to import such
parts of the beef of South America and Australia as can be
reduced into this highly portable and almost imperishable form,
more especially as by the addition of eggs, or vegetable equiva-
lents, we can supply efficient substitutes for those parts which
at present we have no certain means of bringing from distant
lands.

It must be admitted that the probability of large and ever
increasing importations of meat from the colonies and foreign
countries presents a serious lookout for the British farmer; but
he will do well to consider whether there may not be some
streaks of brightness in the horizon.

In the first place it is clear from indisputable evidence that
great numbers of the people of this country are at present insuffi-
ciently fed. A very large part of the population of towns, and a
considerable part of the population of rural districts, are shown
by good medical witnesses to be undergoing a steady course of
physical degeneration from this cause. Nor is physical de-
generacy ever unaccompanied by intellectual and moral de-
generacy. While, therefore, the tendency of the labour market
is constantly towards a rise of wages, and the farmers in some
districts are the objects of obloquy, because they do not pay
higher wages, the value which they receive for their payments
has in some counties no corresponding tendency to rise ; and the
labour available in the lowest waged districts is scarcely worth
the low wages that are paid. The farmer, therefore, of all men,
has the greatest interest in the improvement of the physical,
moral, and intellectual condition of the farm labourer. It is far
better for all of us to pay a good price for a good article than a
low price for a bad article,

It may be taken as certain that the home supplies of animal
food must be supplemented from beyond seas. It is useless to
say that if the condition of things, and the public opinion in
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this country, were quite different from what we know them
to be ; if land, for example, were regarded simply as designed to
provide food for all men, and labour for as many men as possible ;
if the poorer classes were stronger, more industrious, and better
educated than they are ; and if all the operations of agriculture,
as regards crops and stock, were regulated by the highest science,
without any waste, the land of the United Kingdom might pro-
duce much larger supplies of food than it now produces. Of
course it might. But what chance is there of the realisation
of these “ifs ”? There is no chance that within any conceivable
period the land of the United Kingdom will cease to be regarded
in the old light, as more valuable for the social and political
importance which it confers, when accumulated in large quantities,
than for the actual money produce of the acres; and it is certain
that, on this side of the Millennium at any rate, we shall have
to draw largely on distant countries for our supplics. We are
beginning to see whence or how they will come.

The first importations from any country are generally at a lower
price than can be ultimately maintained. The beef of Australia
and South America are at present at the lowest rate in those coun-
tries because there has been little or no market for them there.
But establish a good market with a ready sale for them here, and
by creating a value for them there you tend immediately to raise
their price. The first large consignments of American cheese
were offered in this country at a figure exceptionally low, because
the American war had destroyed the American market for cheese,
and that article had no standing here: but as soon as the
American cheese got hold of the English markets, the price rose
in America ; American cheese was no longer an unsaleable drug,
and when the war ceased the prices in the two countries were
much more nearly equalised. So it will be with meat. The
first prices of beef and mutton from Australia and South America,
being unnaturally low, will be raised when the market for them
has been thoroughly established here and elsewhere.

On the other hand, it seems very improbable that distant lands
will be able to send us any meat good enough to compete on
equal terms with the best of our own meat. Let the British
farmer take care to produce the very best beef and the very best
mutton, and the wealthier classes in this country will never cease
to be his customers, while he may even look to becoming an
exporter of the best joints to the more luxurious feeders of Paris,
Brussels, and Vienna. At a dinner given in London last summer,
ahaunch of venison, which had been killed nine weeks previously,
and preserved by hanging in a frame, round which cloths dipped
in bisulphate of lime, on Dr. Medlock’s plan, had been stretched
without actually touching the meat, was pronounced to be excel-

VOL. IV.—S. 8. I



114 The Food of the People.

lent, quite fresh, and free from taint. Two foreign gentlemen
who were among the guests said, * You are pleased because you
think that by this means you can bring meat for your working
classes from Australia; we see also that, when we give a dinner
in Paris, we can have a good joint of beef or mutton from
England.” The farmer will not lose the ordinary farm labourer
and others of the poorer classes as his customers for meat, for
they are not now his customers. Their hungry stomachs are
unacquainted with good English beef and mutton ; and, if they
can be filled with the produce of Australia and America, so
much the better for them; and for him, too, for he will gain by
their better health and strength, and by a consequent diminution
of his poor-rates.

Metropolitan Markets.—It is well worthy of consideration
whether, by a better organisation, the producer of meat might
not receive a larger share than he now receives of the proceeds
of the sale of his beef and mutton. The difference between the
price which he obtains for his live meat, and the price which
the consumer pays to the retail butcher for his joints, appears to
be greater than the necessities of the case require. Almost every
butcher in London is an advocate for a single live-meat market
and a single dead-meat market, in close contiguity: and it is
admitted that such arrangements are convenient for the London
butchers. It is also admitted that any arrangements which are
really inconvenient for the butchers must have a reflex effect on
their customers: but there is another side to this picture. The
butcher is not the ultimate producer. What about the interests
and convenience of the producers of stock, the landowners, and
the farmers? Is their convenience, are their interests, on all
fours with those of the butchers? Possibly not: and, if not,
may not those arrangements for a single Metropolitan Market,
which every butcher prefers, because they give him the command
of the situation, be calculated to place the producers, the sellers
of stock, at a corresponding disadvantage, throwing upon them
the whole of the risks and losses which arise from ignorance of the
state of the markets on any particular day, and enabling the
London salesmen and the London butchers to engross the gains
which depend on a knowledge of its state. It is true that the
landowners and farmers are scattered all over the country, while
the salesmen and butchers of London might be covered with
a handkerchief; but could not the former combine, and act
in bodies, instead of being utterly isolated, so as to maintain
their own interests rather better than they are maintained at
resent ?

In this point of view, as well as in many others, the subject
of markets is of serious importance to the farmer. It is still
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under consideration at the Society of Arts, and will shortly be
fully discussed there in a paper to be read by Mr. J. C. Morton,
who is making the necessary collection of facts.

The Royal Agricultural Society would probably co-operate
with the Society of Arts in dealing with the important question
of food markets.

Suggestions have been made for the establishment of additional
markets in connexion with the principal railway stations in
London. The metropolitan salesmen and butchers are entirely
averse to such suggestions. How do they strike the agricultural
interest ?

How far is it desirable for the producers of stock that the
sale of dead meat should be substituted for the sale of live
meat ?

There can be no doubt that under present arrangements the
transit of live meat by the railways is damaging to the condition
and value of the animals. . Cannot the Royal Agricultural
Society, its affiliated societies—the Chambers of Agriculture, and
the Farmers’ Clubs—combine to procure an improvement of such
arrangements ? That which the individual farmer is powerless
to obtain from a railway company might very easily be secured
by a little combination among the powerful bodies that are
established for the express purpose of promoting the interests of
Agriculture.

Meat Trucks.—The quantity of dead meat now sent to London
from the country is great: but the arrangements for conveying it
are barbarous. The meat is exposed to unnecessary injury. Why
should not agriculturists combine to insist on the adoption of
suitable meat vans, in which the meat might not be pressed, nor
piled up, nor handled, nor exposed to dust, heat, and wind,—
well ventilated meat vans, kept at a moderate temperature, and
fitted with portable larders where the joints might be placed by
the farmer or country butcher, and which might be lifted into
the London kitchen, or butcher’s shop, without handling the
meat at all ?

Is it impossible to adapt the principle of ‘co-operative”
action to the case of the producers of meat? With new arrange-
ments, or even with the present arrangements of markets in
London, could not meat be sent on the co-operative principle,
directly from a given number of farms to a London butcher, or
to an agent of the farmers, who would divide with the farmers
the actual profits, instead of leaving them to be carried off by the
other parties? Why should there be any intermediate agency at
all between the farmer who kills his own meat, and the large
consumer who buys it, in the club, the hotel, the large private
house ? o

1
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Before we pass from this subject it may be well to suggest
for consideration whether the farmer should not usually under-
take on his own farm the slaughtering of his beasts and sheep.
It is clearly of great importance to the goodness of the meat,
and to its preservation from rapid putrefaction, that the animal
should be killed in a quiet state. All travelling by rail or by
road is injurious to a fat animal; and one does not see, primd
facie, any reason why a bullock or a sheep should not be slaugh-
tered on the farm where it has been brought to perfection, as
well as a fatted hog.

The subject of milk is highly important in many ways.

Milk.—The transit of milk by railways demands immediate
attention and improvement. It is almost as bad as possible.
They manage these things better in France. The milk-can
which is used on the French railways, and may be seen at the
house of the Society of Arts, is not nearly so large and heavy as
the lumbering can, appropriately called the ¢ churn,” which is
used on our English lines. A man can easily lift the French
can; it is filled full of milk, and is so stoppered down that there
is no room for the least motion to churn the milk and separate
its buttery particles. The can in hot weather is covered with
a textile wrapper, which is watered with a fine rose before the
train starts ; and in a long journey the watering is repeated at
intervals. There are special milk-vans, in which the cans are
arranged in tiers: and the effect of the whole system is that the
milk is carried without deterioration. This cannot now be said
to be the case in England : a very short journey on an English
line damages the milk and lowers its price; but a little com-
bination among the producers of milk in any dairy district would
be sufficient to compel the railway companies to improve their
arrangements.

The subject is extremely important, because milk, being a very
perishable article, is one in which the home farmer has great
advantages over the foreigner, and because all the medical
authorities agree that, with rare exceptions, the supply of milk is
very inadequate to the real requirements of the people of England,
and especially of the children of England, whose health and
strength cannot be maintained at their proper standard without a
much larger allowance of milk than they now obtain. It does
not appear that the milk sold to the rich in London is much
diluted after leaving the cow ; but in the sale of cream a gross
fraud is habitually practised. The cream-measures are commonly
sbout 25 per cent. below their nominal capacity, so that the pur-
*haser of six pennyworth of cream is commonly cheated out of at
least three-halfpence. When we come to the sale of milk to the
wer, in low neighbourhoods, we find that the grossest frauds are
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perpetrated. The so-called “milk” is so diluted, that it is
scarcely worthy of the name. The price for this substitute is the
same as that which the rich customer pays for real milk ; and,
under these circumstances, it is no matter of wonder that the
poor of London are not fond of milk, nor very large customers
of the milkman.

Assuming the “barn gallon,” by which the dairy farmer sells
his milk, to be equal to two imperial gallons—though, in some
places, the custom is to give 17 pints to the ¢ barn gallon”—it
will be seen that there is a very wide difference indeed, between
the wholesale price at the farm and the retail price in London.
The latter is never less than 4d. the imperial quart, which is at
the rate of not less than 2s. 84. the barn gallon, without taking
into account any dilution of the milk by water.

The proportion of water to milk can be easily determined bya
common lactometer, a simple instrument which costs a shilling,
and can be understood by a child. It is merely a small tube of
glass, like a thermometer, with a bulb at the lower end. In this
bulb is a little quicksilver, or other material, which is of the
right weight, when placed in a bowl of milk, to sink the tube to
the exact level of the ¢ good milk ” line. The police, or special
inspectors of milk, ought to be empowered in London, as in
France and Belgium, to test by such an instrument any milk on
sale, in a dairy or in the streets, and to seize and take before a
magistrate any sample found to be diluted ; and the magistrate
ought to be empowered to inflict heavy and cumulative penalties
upon all offenders. The farmer has a real and urgent interest in
the prevention of frauds in the sale of an article which he
produces.*

The manipulation of milk, with a view to its keeping, is but
little practised in England. The practice of  clotting,” which
is common in the West of England, is scarcely known elsewhere ;
but it seems well worth while to consider whether it might not
be extended with advantage. The importance of milk as an
article of nutriment can scarcely be overstated in the interest of
the public ; and the interest of the farmer appears to be as deeply
involved in the adoption of some process by which the milk
which he produces can be conveyed to a ready market, where it
would fetch a high price, in a condition much less perishable
than its natural condition, equally palatable and nutritious as

* As the specific gravity of cream, as well as of water, is less than that of
milk, it has been suggested that the lactometer might lead an observer to mistake
an abundance of cream for the presence of water: but this is a mistake which
may be possible in theory but is scarcely possible in practice, The instrument
used by the French police costs about 2 francs in Paris. The writer bought an
equally good lactometer for 1s. at Messrs. Phillips, 180, Bishopsgate Street
Without, E.C.
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natural milk, and without the use of expensive machinery or
intricate manipulations.

Before passing from the subject of milk, it is necessary to
say a few words respecting the Anglo-Swiss condensed milk
which is now prepared at Zug, near Zurich, in Switzerland, and
imported into this country by the ¢ Anglo-Swiss Condenscd
Milk Company,” whose office is at 95, Leadenhall Street,
London, E.C. This preparation, which may be obtained at any
large grocer’s, now enters into competition with English milk to
a limited extent, but is likely to become important. It is
nothing but sugared milk from which the water has been
evaporated, in vacuo, until the consistency of honey has been
obtained. The addition of water restores the article to the cha-
racter, appearance, taste, and properties of sugared milk. The
sugar is necessary to preserve the milk. This preparation is
likely to supersede all other contrivances for preserving milk for
use on board ship, and in other situations where fresh milk is
unattainable. It comes from Switzerland in small tins hermeti-
cally scaled. One can scarcely assign any limit to the time
during which the milk will keep good in the unopened tins; and,
even when a tin has been opened, the contents will keep good for
a long while, so that they may be used in very small quantities,
day after day, till all is consumed. This preparation is, there-
fore, well suited for sick and poor rooms where fresh milk rapidly
spoils, and, though the price is rather higher than that at which
milk, so called, is nominally sold in London, this condensed milk
is really milk and sugar; and, taking into account the excellent
quality of the milk, it is really cheaper than the miserable article
which the poor in London are commonly supplied with. The
invention does not appear to be patented, and therefore it is open
to the enterprise of any English farmer or dairyman. It is well
worthy of attention in Ireland.

Cleese.—The factory system by which, as the readers of this
Journal are aware, a large part of the cheese which is imported
from America is produced, is employed in the condensation of
the milk at Zug. How far this system will answer in England
remains to be proved; the experiment is of the highest im-
portance to English agriculture ; and the results to be obtained
by the cheese factories, recently established in Wiltshire, will
be looked for with lively interest.

The same questions which have been suggested with regard
to the shares of profit in the case of meat may be raised in
reference to cheese. The writer of this article recently received,
from a dairy in Cheshire, a cheese, weighing 54 lbs., which, in-
cluding carriage to his house in London and all other charges,
cost him a fraction over T}d. a Ib. For cheese of the same
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character, which was excellent, he was paying his West-end
cheesemonger 13d. the 1b. Can the dairy-farmer make no co-
operative arrangement by which he could obtain a share of the
difference between T}d. and 13d. per 1b.? Cheese, however,
being one of the least perishable forms of milk, is on that
account, and perhaps on other grounds,a form in which the home
producer is at the least advantage in competing with the distant
producer ; and, looking at the matter with a view to the interest
rather of the consumer than of the producer of cheese, one would
bid the farmer bethink himself first of milk, then of butter, and
lastly of cheese. He must, however, look after his own interests
rather than those of the public, though his and their interests
will generally coincide.

Butter.—The factory system might well be applied to the
making of butter as well as cheese; but in many parts of
England butter-making is at a low ebb. The Agricultural
Societies and Farmers’ Clubs in the midland, home, and southern
counties would do well to turn their attention to the importance
of encouraging this art. The altered habits of society withdraw
the wives and daughters of the farmer from the manual opera-
tions of the dairy, and devolve them upon servants who are
too often ignorant and careless: and it not uncommonly happens
that families, living in the country, who require good butter,
and are ready to pay for it, being unable to procure it in their
own neighbourhood, are compelled to get it from London: this
has happened in more than one county to the writer. If at the
Agricultural and Horticultural Shows prizes were offered for the
best butter, the art would soon be recovered, good dairymaids
would cease to be rare, and our home produce might again
compete more successfully with the butters of Holland, France,
and the north of Europe.

Cooking.—On the subject of “ Cooking,” the Food Committee
of the Society of Arts has not as yet put forth any definite con-
clusions ; but it has called attention to two important contrivances.
One is Captain Warren’s economical apparatus, which appears to
possess great merits, cconomising fuel and preventing the enor-
mous waste which occurs when meat is cooked by the ordinary
methods of roasting, baking, or boiling; and the other is the
Norwegian apparatus, which attracted great attention in Paris at
the Exhibition of last year.

Capt. Warren’s complete apparatus for cooking with the
greatest possible economy for large numbers of persons cannot
well be described here; but his *“ Cooker,” which is simply an
improved saucepan, varying in price according to the size,
from 9s. 6d. to 27s., ought to be used in every house. Wherever
water can be boiled, and kept boiling, there this saucepan may
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be used. The food in them is cooked, in its own vapour, by
the heat of steam, but without any coutact with the steam or
with water, so that there is scarcely any waste, and no dilution;
and as the steam, which circulates beneath the cooker and be-
tween its inner and outer skins, cannot exceed 212° and conse-
quently the temperature in the cooker cannot exceed 210° the
fibre of the meat thus cooked cannot be hardened by excessive
heat, but remains, or is rendered, tender and digestible in the
highest degree. The great importance of cooking at a moderate
temperature is overlooked in this country, but well understood
in France, which is eminently the cooking country. The French
cook dresses her meat very slowly with a very small fire; the
English cook, making the largest possible fire, spoils, as well as
wastes her meat, by excessive heat. One of the greatest merits
of Captain Warren’s cooker is that it is impossible to cook the
meat too quickly and hotly in it; and though this great merit
would be a demerit in the eyes of a bad cook, the ¢ Cooker”
saves her so much trouble, and is so easy to use, that she soon
becomes enamoured of it. -Messrs. Adams, the well-known
ironmongers in the Haymarket, No. 57, are Captain Warren’s
agents for the manufacture and sale of his inventions ; but pro-
bably they may be procured through any ironmonger.

The following are the results of an experiment tried by the
Food Committee at the Society of Arts:—Three legs of mutton
were cooked, two of them from the same sheep. No. 1, which
was ¢ Warrenised,” #.e. cooked in Captain Warren’s patent
cooker, weighed 9 Ibs. 11 oz. before it was cooked, and 9 1b. 6 oz.
when done. No. 2, which was boiled in water, weighed
9 lbs. 13 ozs. when it was put in, and 7 lbs. 8 ozs. when
taken out. No. 3, which was roasted in an oven, weighed
8 lbs. 14 ozs. when put in, and only 5 lbs. 12 ozs. when taken
out. The verdict of the Committee was unanimous in favour of
the superior flavour and juicy condition of the Warrenised leg
No. 1; its advantage over the other in respect of waste is
apparent. Some bacon “ Warrenised” on the same occasion
was very highly approved, as were also a turbot, some chickens
and vegetables of various kinds. The cooker is used daily in
the writer’s house.

The Norwegian apparatus is simple enough, and very cheap.
The peasants of Norway, wise in their generation, are great
raters of porridge. They found that by boiling their mess for
nly five minutes, and then immediately enclosing the saucepan,
all hot, in a little felted box, the heat acquired in boiling was
sufficient to complete the cooking of the porridge and to keep it
ot for many hours. The accumulated heat, instead of passing
{f -+pidly by radiation, which would have happened if the
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saucepan had not been enclosed in a non-conducting substance,
was retained by the felted covering, and completed the cooking
without any further application of fire. The Norwegian Go-
vernment, taking a leaf out of the peasants’ book, adopted the
practice in the Norwegian navy, where it has proved successful
for the last three years; and, with this prestige in its favour, the
apparatus was exhibited, and repeatedly tested, in Paris during
the last summer. At the close of the French Exhibition the
Society of Arts invited the patentees, Messrs. Sorensen and
Plahte, of No. 13, Duke Street, Grosvenor Square, to exhibit
their apparatus and to allow it to be tested by the Food Com-
mittee, and the Society’s Journal reports that, on the 9th of
November, 1867, those two gentlemen attended the Committee,
and submitted their apparatus to trial. ¢ A leg of mutton, with
vegetables, was placed in the stewpan, boiled for five minutes,
and then carefully enclosed in the [felted] box, and the lid sealed.
When opened, at the expiration of 3} hours, the whole was found
to be perfectly cooked ; the temperature of the water being then
about 160° Fahrenheit.” Several further trials were subsequently
had, and the Norwegian principle may be declared to be estab-
lished.

In connexion with this plan one further remark will suffice
here. In every farm, in every cottage, a fire is lighted and a
kettle boiled in the early morning. On that fire let a saucepan,
or saucepans, containing the provision for the midday dinner be
placed to boil for only five minutes, and then be shut down, all
hot, in a common deal box well fitted with cheap felt; and the
good man of the house, with the good woman and the children,
need concern themselves no more about the matter until the
time for dinner shall arrive. At that time the food will be
found to have cooked itself, as it were, by its own heat, and will
be piping hot. The labourer may carry his dinner, in a little box,
to the fields, and while he is working the dinner will be cook-
ing, and he will have the benefit of a hot dinner, instead of a
cold meal, when the hour is come. The superior force and
power of work which the labourer would derive from eating hot
instead of cold food cannot well be arithmetically stated, though
it is known by experience to be very great. It is probable that
the coursc of cvents may tend to make it the interest of the
farmer to concern himself more and more in the actual feeding of
his labourers.

At present if a farmer is alarmed at the constantly increasing
demand for the better education of the agricultural poor, it can
scarcely be said with justice that he has no reasonable ground
for such alarm. He finds by experience that education at
present tends to withdraw workmen from his land, and he
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scarcely sees that this is not a necessary and natural result, but
is due to certain defective arrangements which he has it in his
power in great measure to amend. Now, as soon as you give a
tolerable education to the child of an agricultural labourer, his
aim is to cease to be agricultural; he turns his attention to
something which he thinks (not always in wisdom) more attrac-
tive than working in the fields: to be an errand boy, a deputy
assistant porter’s boy in the shop of the village or town, appears
to him to open a grand vista of future employment, and his
father and mother are desirous to give him a chance. So away
he goes, perhaps to success, perhaps to ruin; but, at any rate,
he is lost to agriculture. Is there anything at present in the
character of our schools in agricultural parishes which is cal-
culated to counteract this tendency to fly off from field-work?
Nothing whatever. But something might be done if landlords
and farmers were to place themselves in the same sort of relation
to rural schools that many manufacturers have assumed towards
town schools. The manufacturers who employ many hands
have schools of their own connected with their works; they
take care not only that the children are educated, but that educa-
tion is carried on for the elder children and adults after the hours
of labour. They connect the schools and the works, from first to
last, in the minds of both parents and children. Good progress
in the schools is made the passport to employment; and the
better the school the greater and more certain is the succession
of well qualified candidates for employment. A similar system,
combining education with employment, is successfully carried
out on the estates of a well-known nobleman in one of the home
counties. He makes attendance of the boys and lads at school—
the boys at his day school, the lads at his evening school—a con-
dition not only of their own employment, but of the employment
of the fathers on his estate ; and by fines and otherwise he
punishes all truants.

It seems perfectly certain that, before many more years have
passed away, the law will require that every child under a certain
age throughout the United Kingdom shall receive education during
a certain minimum number of hours in each year; and there
may be a few persons who will unthinkingly exclaim, ¢ If that
be so, then agriculture is ruined.” The ruin of manufactures
was in like manner predicted when first the Factory Acts con-
nected compulsory education with factory employment; but
manufactures have not perished, nor are they likely to perish:
nor will agriculture be ruined by similar means. The difficulty
is greater in the case of agriculture, because the half-time system
is not so applicable there as it is to manufactories ; but on large
farms, or where two or three contiguous farms might com-
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bine, the education of the children of the agricultural labourers
might, with better arrangements, be carried on, not at the sole
expense, but under the influence and control of their employers,
in the spirit of a “ work-school,” with a direct view to the edu-
cation of future agricultural labours, and with an express con-
nexion between their school progress and their farm employ-
ment, so that a lad and his parents would look forward to his
employment on the farm as his natural destiny, as a result of his
good conduct and progress in the school, as naturally and confi-
dently as at present the lad in the works-school looks forward to
employment in the factory. Such an improved state of things
would be greatly facilitated in those cases where the employers
could conveniently provide board and lodging for the lads, under
suitable superintendence, on the farms. By good arrangements they
could be well fed at a very low cost, and every medical man will
testify that without sufficient food in childhood it is impossible
to arrive at a healthy manhood. There is only one kind of
economy which is worse than that of allowing the land or the
stock to starve, and that worst kind of all is to allow those to be
insufficiently fed in childhood who are to work for your wages
when they grow up, and whom you must maintain on your poor-
rates when they are no longer able to work.

VIIL.—Onr Land Drainage and Improvement by Loans from
Government or Public Companies. By J. BAILEY DENTON,
Mem. Inst. CE, F.G.S.

Prize Essav.

1. IN the year 1840 the late Mr. Philip Pusey succeeded in
passing through Parliament his Act (3 & 4 Vict. c. LV.) “to
enable the owners of settled estates to defray the expenses of
draining the same by way of mortgage.” By that Act owners
for life could only borrow money on the security of their estates
with the approval of the Court of Chancery.

The very mention of the Court of Chancery will at once
explain how it was that no appreciable result followed the

sing of the Act—only eleven applications having been made.
!l,‘alfe expense as well as the tedious nature of Chancery pro-
ceedings, which were fairly represented before the late Duke of
Richmond’s Committee in the House of Lords, in 1845,* acted
as a veto. One great principle, however, was established by
Mr. Pusey’s Act, viz., that owners of settled estates might

* See Appendix to the Evidence taken before the Committee.
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charge them for a certain number of years with the cost of
durable improvements, though the owners creating the charge
might not live to see the borrowed money repaid. '

In that Act the period fixed for the repayment of the principal
money was not less than eight years nor more than eighteen
years, and the care with which the Legislature protected the
reversionary interests will be apparent from the provisions which
the Act contained, and which have been adopted in subse-
quent Acts, to the effect that if the instalments were not paid up,
the land upon change of possession should not be liable to more
than half-a-year’s arrear of instalment.

2. Between the years 1840 and 1844, the public advocacy of
under-drainage by the late Mr. Smith of Deanston, and the
valuable Essays of Mr. Josiah Parkes, in the ¢Journal’ of this
Society, having served to popularise under-drainage as a funda-
mental branch of agriculture, the attention of the landed interest
was drawn to the necessity of further facilitating the application
of borrowed money to drainage and other durable land improve-
ments, and of charging the improved lands with the repayment.

The first eflort made to apply collective capital to the improve-
ment of landed property was that made in tlll’e year 1843, by the
Yorkshire Land Drainage Company, of which Mr. J. H. Char-
nock, of Wakefield, was the originator, and in which the late
Lord Carlisle, Lord Zetland, Mr. Godfrey Wentworth, Mr. Henry
" Briggs, Mr. Hammerton, and Messrs. Bradley of Richmond, in
Yorkshire, with the late Mr. James Smith of Deanston and the
present writer, took active interest as Directors. This Company,
however, did not succeed in establishing itself, owing to the diffi-
culties started by mortgagees and other claimants having interest
in entailed estates, which it was the object of the Company to
improve, but it did great service in originating a Bill for the
extension of legislative powers, which Mr. Pusey in the session
of 1844 undertook to conduct through the House of Commons.

This Bill was intended to secure a more direct and less
costly means of proceeding than that laid down by the Act
of the 3 & 4 Vict., and to obtain for drainage loans priority
over existing mortgages, on the ground that as no loan for that
purpose could be legally sanctioned, unless it could be satisfac-
torily shown that the return from the improvement would exceed
in annual value the rent-charge by which the cost would be
repaid, the security of existing mortgages was enhanced and not
diminished.

It is very pleasing to trace the great interest taken in this
‘mportant question by the late Mr. Pusey, to whom agriculturists,
an¢  this gociety especially, owe so much., On the 7th of
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January, 1844, he wrote to the writer thus:—¢ The question
of amending my Act has certainly now become more practicable,
as well by the formation of the Yorkshire Society as by the
lapse of time, and by your having obtained from Mr. Bel-
lenden Ker positive suggestions on the subject. All these
suggestions, as far as I understand them, appear to me improve-
ments, and I should even be disposed to try priority for such
charges over existing mortgagyes.”

The Bill referred to, having been handed to Mr. Pusey, was
conducted by him through several stages in the Commons, but
was dropped, partly in consequence of the grave doubts expressed
by the Solicitor-General (the present Lord Chancellor*) as to the
Justice of giving the rent-charges to be created under the Act
the priority which was sought, and partly because an under-
standing was come to that the late Duke of Richmond should
introduce the measure in the House of Lords, in the ensuing
session of 1815, when the objection raised by the Solicitor-
General should be more fully considered. It will be remem-
bered that the noble Duke referred to succeeded in obtaining
a Committee to take evidence, and to report upon the proposed
measure, early in the spring of 1845, and that he introduced his
Bill in the following June in accordance with the understanding
come to with Mr. Pusey. This measure, to alter and amend
the Act of the 3rd and 4th of Victoria, became a law in the
same session (8 and 9 Vic. cap. LVL). In the meantime the
Government had undertaken to take the matter up on an en-

Iarged basis.

3. It was at this juncture that the Prime Minister, the late Sir
Robert Peel, considered it due to the agricultural interest that
an advance of public money should be made for the drainage of
land, in order that the owners of settled estates might be the

* Lord Chancellor Chelmsford.
+ The following copy of a letter, written by the late Mr. Pusey to the writer
will be read with interest :—

““ DEAR SIR, “ Pusey, August 3, 1844,

“T am sorry that as the Solicitor-General disapproved of your Bill, it becomes
hopeless to carry it beyond a second reading. I doubt if we can gain the point
of priority. If the parties whom you represent think it desirable to proceed,
your best course would be to draw up a statement of existing difficulties and the
proposed remedies. The Duke of Richmond has expressed his readiness to assist
us, and I would communicate your representation to him. Possibly, as it relates
to proceedings in Chancery, it would be best that the Bill should be originated
in the House of Lords, where there are so many who have been at the head of
that court. X

¢t January next, however, will be soon enough for you to put me in possession
of your views.
*“ Yours very truly, -
“J. Bailey Denton, Esq.” “ PuiLtp PUsEY.
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better able to 1heet any depreciating effects which might follow
the repeal of the Corn Laws.

“The Public Money Drainage Act,” (9 and 10 Vic. cap. CL)
was the result of this concession, and several great advantages
were gained by it in furtherance of the principle established by
Mr. Pusey’s Act.

These advantages were, first, the removal of the proceedings
out of the hands of the Master in Chancery (in which they
were still left by the 8th and 9th Vic. cap. LVI),, into those of the
Inclosure Commissioners; next, the precedence given to im-
provement charges over existing mortgages,—and last, the foun-
dation of a system of drainage which, though open to some
objections, has, on the whole, acted wholesomely and beneficially
for the advancement of agriculture.

Two millions of money was the first grant under the ¢ Public
Money Drainage Act,” and the applications were so numerous and
so rapidly made, that the whole of that sum was quickly bespoke.
A second loan of two millions was afterwards granted (13
and 14 Vic. cap. XXX1.), and although up to this time (Feb.
1867) the whole of that money has not been actually spent,
none remained unapplied for at the end of the year 1854.
The applications for it, indeed, were so large and numerous
that the Commissioners were very soon compelled to refuse loans
to landowners in those counties where the applications had been
larger than in others, and they were ultimately obliged to defer
applications altogether, even in those counties where they had
been comparatively few.

The amount of money actually expended under the Public
Money Drainage Act up to the end of last year (1866) was
3,869,1421., leaving 130,858L. still to make up the two grants
amounting to 4,000,0001.

The rate of progress at which the public money has been
expended will be seen from various published essays.* Up to the
end of October 1855 the expenditure had been 2,528,7831.19s. 7d.,
and up to the same date in 1861 it had amounted to 3,520,258/,
These figures, compared with the expenditure up to the present
date, show that in the first eight years the expenditure was, on an
average, about 316,000l a year; in the next six years about
165,000Z. ; and in the last five years about 70,000l a year,

These differences are explained by the circumstances that the
Inclosure Commissioners were, as stated, very early obliged to
decline or defer further applications for loans, and that private
onterprise, in the shape of improvement companics, had stepped

* See “Land Drainage aud Drainage Systems,” Ridgway, London; and
¢ Journal of Society of Arts,” Dec. 14th, 1855.
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in, to supply money to landowners from sources more generally
approved by the nation than the public exchequer.

4. While capitalists were busy in the establishment of private
companies as a medium of supplying money for land improve-
ments, a general Act was passed, called *“The Private Money
Drainage Act, 1849,” (12 and 16 Vic. cap. C.)* the object of
which was to promote the application of private money to the
same purposes and upon the same principles and machinery of
action as had operated in the Public Money Act.

The term of years for which landowners could charge their
estates for the repayment of loans was the same under both
Acts, namely twenty-two years; but the great boon conceded by
the use of the public money ata low rate of interest became
manifest directly an effort was made to effect a private loan for
that period of years.

In Clause XXXIYV. of the Public Money Act it was enacted
that the land improved should be charged ¢ with the payment
to her Majesty in respect of such advance of a rent-charge after
the rate of 6. 10s. rent for every 100/ of such advance.”

In Clause IX. of the Private Money Act it was enacted that
the Inclosure Commissioners should issue a grant of rent-charge
¢ to be payable by half-yearly payments for and during the term
of twenty-two years,” leaving the landowner to arrange with any
capitalist lending the money the rate of interest he should pay
for the same not exceeding 5 per cent., which under Clause IV.
of the Act was the utmost rate of interest the Inclosure Com-
missioners could sanction.

It was soon found that private capitalists could not advance
money at the same rate of interest,—viz. 3} per cent.,—as the
Government were able to do, and, that as the rate of interest
they demanded corresponded with the fluctuating value of
money in the open market, the annual instalment exceeded
the amount tenants were prepared to pay for drainage. This
will be seen when it is pointed out that the annual instalment
to repay 100L with interest at 41 per cent. was 7l bs., and
at 5 per cent. 7. 10s., instead of 61 10s. with which the Govern-
ment were satisfied.

This, however, was not the only reason why little was done
under “ The Private Money Drainage Act, 1849.” Capitalists
generally objected to advance money repayable by instalments
on the ground that they were unable to reinvest without loss the
portions of principal money when repaid, and that where the

* This Act has since been repealed Ly the Improvement of Land Act, 1864.
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half-yearly payments were small the arrangement altogether ceased
to be mutually advantageous.

That the Act did not realise the expectations of the authorities
by whom it was promoted may be inferred from the fact that,
up to this moment, the total sum expended under its provisions
is 269,579L 5s. 7d. ; while if we go back to the end of October,
1855, the sum expended was 128,723l and to the same period
in 1861, 234,8001.

5. It was to supply the place of the “ Public Money Drainage
Act” that the various companies were established under their
special Acts of Parliament, by which they were enabled to
transfer the rent-charges created under their Acts in such aggre-
gate amounts as would be acceptable to capitalists and corporate
institutions whose arrangements admitted of their dealing with
them. By this power they severally gained the command of
unlimited capital. But as an object of primary importance they
sought and obtained an extension of the period for the repayment
of the money advanced to landowners.

" 6. As upon this latter point considerable difference of opinion
prevails, it may be desirable to explain the relative advantages
and disadvantages of short and long periods of repayment.

As a fundamental rule, it may be stated that, in proportion to
the durability of the improvement of property, so may be the
length of term over which the repayment of its cost may extend.
This rule is based on the same principles as apply to the pur-
chase of different characters of property. If land, which is
imperishable, is purchased, thirty years’ purchase is given for it ;
if houses, which are perishable, there is hesitation in giving for
them as much as twenty years’ purchase.

On a general view the advantages of a short term for repay-
ment over a long one are so obvious that it is hardly necessary
to state them. The property improved becomes year by year
more and more valuable, while there is a greater chance of the
promoter of the improvement outliving the rent-charge, and
leaving the property free to his successor. A tenant for life,
too, is sooner relieved from his responsibilities as to mainten-
ance, and all parties connected with the works—those who were

esponsible for their execution as well as those who have
seen benefited by them—are the sooner relieved from the risks
and objections which must occasionally arise from accidents
and defects. But as it follows, necessarily, that the shorter the
rerm the higher the amount of instalment, it often happens that
hese advantages are purchased at a sacrifice of present income.
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" The advantages of a lengthened term over a short one are not
so readily stated, though they all merge into the one important
question of whether the tenantry can afford to pay the annual
charge for repayment. There are a great many estates requiring
improvement, probably a majority, which are under disability
of entail or settlement, or are held by clergymen and others for
life, who are unable to provide money for improvements and
cannot afford to suffer any diminution of income. Such owners
will not voluntarily concur in any proceeding involving them in
the payment of an annuity larger than they can gain from their
tenants in the shape of increased rents. It is in such cases that
a lengthened term tells with great advantage, inasmuch as money
borrowed for and repaid within the different periods authorised
by the several Acts if reduced to figures results in the following
annual charges (when money is to be obtained at 4% per
cent) :—

£ s d
22 years .. .. 7 5 O per cent.
25 ,, o 614 0
31 ,, 6 00 ,
50 ,, 500 ,

Some few of the more wealthy landowners, who apply their
own money to improvements, are content with even a less return
than the lowest of these rates; and as long as the works are as
durable as well-executed drainage, 4 per cent. in the tmprovement
of freehold land is a more profitable return for money expended
than 3 per cent. in the purchase of additional land.

Bat this view of the case does not apply to landowners who
have not spare money at command, or having capital desire to
employ it in other ways, though willing to improve their
property for the benefit of their successors as well as themselves
and tenants.

To such persons the questions which first present themselves
are—upon what terms can money be borrowed and repaid by
instalments? and what annual charge or increase of rent is it
right to put on the land for the required improvements ?

The first question will be answered by the figures just given;
and with respect to the second, it is pretty generally admitted
that, although some lands will bear a much greater charge
than others, an increase of rent varying from 5 to 10 per cent.
on the outlay is what may fairly be expected from drainage
improvements. Something between 6 and 7 per cent. will re-
present the average rate of increased rent which has been charged.

In other improvements there are many questions of a special
nature involved which do not allow of such an easy treatment.
In the erecting of new farm buildings, for instance, the consider-

VOL, IV.—S, 8. K
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ation due to repairs and maintenance—the cost of which new
buildings reduce,—the effect of the improved accommodation on
the renting value of the whole farm, the influence of good
buildings in securing men of capital as tenants, and a variety of
other points, all present themselves with varying force according
to circumstances; and exactly in proportion as the benefit is
immediate or remote, direct or indirect, so will the greater or
less length of term for the repayment of the cost have weight.

In the building of cottages—an object increasing in importance
every day—the question assumes a different aspect. Cottages
worse than any other kind of estate improvement. Good dwellings
for the labouring classes, nevertheless, are indirectly as beneficial
to the owner and farm tenant as to the cottager, and it is the
opinion of those who would encourage cottage-building that the
term for repayment should be lengthened as much as the law
will permit, in order that the proportion of the annual instalment
to repay the cost may be reduced as much as possible.

One of the advantages from extending the term for repayment
most strenuously advanced by its advocates is that tenants
generally, and very naturally, look more to what they have to
pay as an increase of rent than to the durability of the work for
which they are to be charged. A tenant, for instance, who
desires to have his lands drained or his buildings made good,
expresses the wish to his landlord ; and the first point discussed
between them is whether or not the tenant will pay the annual
instalment by which the outlay may be repaid. ¢ Ii‘hat,” answers
the tenant, * will depend upon what money will be expended and
what amount of instalment will be charged,” and the too fre-
quent result of the conference is that the work is limited to the
present views of the tenant without due respect to the future and
permanent interests of the landlord. If the tenant determines,
for instance, that he can only afford to pay, for what he wants, a
given sum of money—say 60l a year —the negotiation assumes
a simple arithmetical character. Supposing the period of repay-
mentto be limited to twenty-two years, and the annual instalment
is 71. Bs. per cent. (calculated at 4% per cent. interest), all that
could be spent would be 826/ 10s. ; whereas if the period be ex-
tended to thirty-one yearsthe amount that may be expended without
any increase of the annual instalment will be 9907, a difference
which, it may fairly be said, will more than pay the extra cost of
required durability. The consideration due to this view of the
case becomes very obvious when it is remembered that the In-
closure Commissioners, acting as protectors of the reversionary
interests, will not sanction the execution of any drainage nor
the erection of any buildings which are not of a substantial

‘haracter, whereby the cost of such works is frequently raised



by Loans from Government or Public Companies. 131

beyond what the tenant, looking to his own interests only, would
desire.

In thus recording the views that prevail with many that have
carefully considered the subject, it 1s right that we should resist
to the utmost the evils that may arise from the extension of the
term for repayment beyond a reasonable period, and before
describing the powers of the several companies it may be well to
state that the privilege of charging for an unlimited period has
met with almost universal objection,

As if to run from one extreme to another, the first Drainage
Company’s Act (the West of England Company’s Act) obtained
after the passing of the Public and Private Money Drainage
Acts—which, as before stated, limited the period for repayment
to twenty-two years—contained provisions enabling landowners
to charge their estates in perpetuity,* i.e. to borrow money and
charge their estates with the cost without the obligation of
liquidating the principal. It is against this power, which is
liable to much abuse, that the greatest objection has been raised.

The next private Act obtained was that of the General Land
Drainage and Improvement Company, 1849, by which powers
were given to charge the cost of the more permanent improve-
ments, such as drainage, clearing, and inclosing land for the term
of fifty years, and for the erection of farmhouses and farm build-
ings for the term of thirty-one years. The fifty years’ term,
however, has been but seldom adopted, and it may be here stated
that not only do the Inclosure Commissioners, the principal
Companies, including the General Land Drainage Company
itself, and the capitalists advancing the money, prefer a shorter
period, but that the majority of the landowners partake in the
same feeling, though it is obvious alike to all, that a few years’
extension may often operate favourably in securing better and
more durable work, and in preventing too great a charge upon
the tenantry. In such case only is it to be recommended, and it
will be observed that in the prospectus of the General Land
Drainage Company no reference is made to their power to charge
for fifty years,

The two English Companies’ Acts which have since been
obtained—i.e. the Land Improvement Company’s Act and the
Land Loan and Enfranchisement Company’s Act—do not con-

* Mr. Brodie, the Secretary to the West of England Company, in his letter to
the writer says, in speaking of the privilege referred to, ‘ Consequently this
Company’s Act enables owners to improve their estates without any outlay to
themselves, inasmuch as only the interest has to be paid; and tenants willingly
pay, as additional rent, 5 per cent, on the cost of improvements. All other Acts
require the owners to liquidate the principal within a certain term of years, the
annual payment being more than tenants are willing to pay.” 9

K
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tain the power to charge for even as long a term as the less
period (thirty-one years) to which the General Land Drainage
and Improvement Company are limited, and both the Irish and
Scotch Acts are subject to the same restriction.

7. Having placed before the Society in a somewhat discursive
manner the arguments bearing upon the important point—the
period within which the cost of improvements may be repaid—
we will now describe as briefly as possible the several powers
and modes of proceeding of the Companies.

I.—Tae West or ENGLAND AND SourH WALES LaAND
DRAINAGE AND INCLOSURE COMPANY.

This Company was incorporated by the Act 11 & 12 Vict,,
cap. CXLIL, for the purpose of ¢ enabling owners of limited
interests in land to charge the same for the purposes of drainage,
irrigation, warping, embankment, reclamation, inclosure, and
improvement.”

t should be observed that this Company’s Act does not extend
to the erection of farm buildings nor cottages, nor in fact to any
other “ buildings” than those necessary and proper for executing
the contracts which are by the Act authorised to be made,

This Company has almost, if not entirely, devoted its powers
to the execution of works for landowners, though it does not
withhold the application of its money where proprietors who
prefer it take the responsibilities upon themselves.

The terms upon which the Company execute works of improve-
ment are not very clearly stated in their prospectus, which sets
forth that after inspection of the lands to be improved a report is
made to the Company, a copy of which is furnished to the pro-
prietor, when the Secretary communicates the terms for which
the Company will execute the work. It is specified, however,
that 5s. an acre is the charge for engineering and inspection visits
during progress of the works (exclusive of travelling expenses),
independent of the additional charges for provision of money and
the use of the Act.

Where landowners seek the use of the powers of the Act
simply to charge their estates with any outlay that they them-
selves may make, the Company’s commission is 2} per cent. on
‘he sum chargeable on the lands.

In no case is any investigation of title necessary.

The West of England Company do not limit their operations
o0 estates to be charged under their own Act, but undertake work
snder other Acts of Parliament, either on commission or by con-
ract. for proprietors not requiring to borrow the cost.
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II.—THE GENERAL LAND DRAINAGE AND IMPROVEMENT
CoMPANY.

This Company was incorporated by the Act 12 & 13 Vict,,
cap. XCL, for “the execution of draining, irrigating, warping,
and otherwise improving of waste and other lands, and the
executing of other improvement works in England and Wales.”

The powers of this Company include the erection of farm-
houses, cottages for agricultural labourers, and farm buildings of
every kind, as well as the making of railways for agricultural
purposes, aqueducts, and embankments, irrigating with sewage,
with the important additional power of purchasing land by
agreement, not exceeding 1000 acres in extent, improving it and
selling it afterwards.

The operations of this Company are about equally divided
between the execution of work by commission for landowners,
and granting loans to landowners of the money they themselves
expend in works authorised and approved by the Inclosure
Commissioners.

The works are classified under five heads, thus :—

Under Class 1 a landowner may undertake the entire execution
of improvements by his own agent and employ his own funds for
the purpose, the Company engaging to repay him the amount
expended after the works have been approved and passed by the
Inclosure Commissioners.

- A landowner who has partially drained his estate by means of
a Government loan, may thus obtain from the Company the
necessary money to complete the improvement, or to execute
such other improvements as farm buildings, roads, &c., not
authorised by the Drainage Loan Acts.

Under Class 2 a landowner may make use of the Company’s
powers to execute the improvements as under Class 1, supplying
the money throughout, both for the works and the loan on the
estate, and employing the Company only to conduct the business
through all the official forms, and to convert his outlay and
expenses into a rent-charge on the estate.

By this arrangement a tenant for life may use his own money
to improve his settled estate without sinking it for the benefit of
his successor, but retaining it in the form of an annuity charged
on the same estate, as a provision for a younger branch of the
family.

Under Class 3 a landowner may commit the whole responsi-
bility of the improvement to the Company, who will undertake
the preparation of plans and specifications and the execution of
the works with a staff in constant practice; or in the case of
buildings, by sub-contractors under the immediate superintendence
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of their own surveyor; the Company supplying the money re-
uired for the purpose, and ultimately charging the estate with
gne outlay and expenses.

Under Class 4 the Company undertake the execution of works
of drainage or other improvements on commission, for landowners
who may- be desirous to avail themselves of the experience and
skill of the Company’s officers and staff, but who may not desire
to charge the outf;y on their estates.

Under this Class landowners who have secured a Government
loan, or who intend to spend their own money, may employ the
Company to execute the works on commission, and to make the
necessary advances for the purpose until all is completed.

Under Class 5 the Company, at the request and in consultation
with the landowner or his agent, will prepare the detailed plans,
specifications, and estimates in accordance with the requirements
of the Inclosure Commissioners, so as to enable the landowner to
execute the works by his own agent and with his own money,
and to receive repayment from the Company of the amount ex-
pended when the works have been approved and passed by the
Inclosure Commissioners, and the charge on the estate com-

leted.
P It should be understood that this Company does not enter into
“ contracts” for works by which they can derive a profit, but
that a commission only is charged in addition to the actual cost.

The terms of the Company under each class of works are as
follows : —

“Class 1. For all works executed on loans under this Class a
commission of 5} per cent. is charged on the amount paid to the
landowner.

“Class 2. Where the landowner only requires the powers of
the Company’s Act to charge his own money on the estate, the
commission is 3} per cent. on all works.

¢ Class 3. Where the Company undertake and are responsible
for the entire improvement, the commission on drainage is 7s. 6d.
per acre, and the surveyor’s charge is 4s. per acre, including
travelling expenses.

¢ On all other improvements the Company’s commission is
73 per cent. on the outlay, and the surveyor’s charge is 5 per cent.

¢« Class 4. The charge for works executed under this Class is
9s. per acre for drainage (inclusive of travelling expenses where
the area exceeds 100 acres), and 5 per cent., with the usual sur-
veyor’s charges, on all other improvements.”

“Class 5. The commission for works under this Class is 73 per
cent., inclusive of all surveyor’s charges.

“ Where the outlay in any improvement exceeds 10,0001.,
special terms and arrangements may be entered into.
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“ With this Company, as with the last, no preceding investiga-
tion of title of any kind, &c., is required, nor is it necessary to
make any inspection of the title-deeds ; so that no legal expenses
are incurred, and the only attendant charges are the fees to the
Inclosure Commissioners and the actual payments made by the
Company for stamps, advertisements, &c. These, however, with
the Company’s commission, are all included in the capital sum
charged on the estate.”

Mr. Horace Broke, the secretary, writes as follows :—

¢ The rate of rent-charge, of course, depends upon the state of
the money market, besides being influenced to some extent by
the amount of the outlay; the insurance offices from whom the
loans are usually procured require about one-half per cent. more
than the current rate on ordinary mortgages, on account of the
advantage to the landowner of being able to pay off the debt by
instalments, and also expect a still higher rate on loans of less
than 2000L, because of the trouble of collecting and apportioning
the half-yearly r?ayments, which increases in an inverse ratio to
their amount. All the charges created under the Company’s
Act, in cases where the loan has exceeded 2000l, have been
taken at 4} per cent., with two or three exceptions; on smaller
loans the rate has been somewhat. higher. The following table
shows the amount of annual rent-charge for repaying principal
and interest at those rates, according to the amount of the loan
and the number of years over which the charge has been spread:—

i Amount of Loan. Term of Yem.! Rate per Cent.
£ s d
From 500L to 1000L. .. 22 71011
BT " . .25 710
’ ” . 31 6 7 7
From 10001 to 20001 .. 22 7.7 6
’s ' . 25 617 6
» ’s . 31 6 311
From 2000l. upwards .. 22 7 4 2
’ v . 25 614 1
' ’ . 31 6 0 4

“You are probably aware that under their Act this Company
generally spread the repayment of the charge over the period
of thirty-one years,* while the Lands Improvement Company

* The Company have, in fact, the power to charge for 50 years in cases of
land improvement, but they have seldom used it. In certain instances an exten-
sion of term would be exceedingly beneficial to reversionary as well as present
interests, and when a landowner in the prime of life applies his own Kfsonal
money to the drainage of a property in which his interest ceases at his death, under
Class IL. of the Company's rules, there can be no reason why the full term of
50 years should not be adopted.
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cannot extend it beyond twenty-five, and the Government Drain-
age Acts fixed twenty-two years as the lowest term allowed.

“[ forward with this letter one of the Company’s prospectuses,
from which you will see the rates of commission which they
charge under their different classes of operations, which is of
course higher where, in addition to finding the loan on comple-
tion of the improvement, they have also to undertake the respon-
sibility of executing the works, and paying for them during their
progress.

“For instance, in Class 1, i.e. where landowners execute
their own works, the commission is 54 per cent. on the amount
of the loan; in Class 3, where the Company do everything, it
is in case of drainage 7s. 6d. per acre, with 4s. per acre for the
surveyor’s charges, inclusive of his travelling expenses ; and for
all other improvement 74 per cent. on the outlay, with 5 per cent.
and travelling expenses for the surveyor.

““ From a first glance at the difference between 5} per cent.
and 12} per cent., it might be inferred that it must always be
most economical for the landowner to execute his improvements
by his own agent; but a little investigation will show that
this is by no means always the case; even without examining
how far a land-agent can find time for the effective supervision
of large and special works, in addition to the ordinary duties
inseparably connected with the active management of landed
property.

“The figures would at first seem to stand thus, viz, :—

Crass 1. Crass 3.
Outlay .. .. .. .. £1000 | Outlay .. .. .. .. .. £1000
Comnpany’s Commission .. 65 | Company’s Commission .. ()
Surveyor 50
Total .. .. .. £1055 Total .. .. .. £1123

“But to the first total must be added the cost of preparation of
plan to meet the requirements of the Inclosure Commissioners,
and of superintendence of the works, as well as the provision
of the money laid out during their execution ; and a fair estimate
of these expenses will prove them to make up'a total which so
nearly equals, if in truth it does not exceed, the commission
charged by the Company, that any difference ought to be more
than compensated by the advantages derived from the employ-
ment of experienced and scientific engineers, who have especially
given their attention to agricultural improvements, as well as of
the skilled foremen who are regularly in their service,

“It is evident that this must be peculiarly the case in
respect of drainage; where comprehensive and satisfactory
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results are more likely to be obtained by adopting the advice
of those who are constantly in the habit of planning similar
works on a large scale, and with a view to include in one system
a considerable tract of land. .

¢ Besides the above-mentioned classes of operations, the Com-
pany frequently, at the landowner’s request, prepare the detailed
plans, specifications, and estimates, in accordance with the
requirements of the Inclosure Office, so as to enable him to
execute the works by his own agents and with his own money,
and to receive repayment from the Company of the' amount
expended after the improvements have been approved and passed
by the Commissioners, and the charge on the estate completed.
For the assistance rendered under this arrangement the com-
mission is 7} per cent., inclusive of the surveyor’s charge.

¢ Again, if a landowner wishes to lay out his own money in
effecting improvements, but desires to charge the cost upon the
estate, the Company will make the necessary application to the
Inclosure Office, and carry through all the other proceedings
requisite for giving to the landowner the benefit of their Act.
In such cases their commission is only 3% per cent. upon the
outlay, while the landowner obtains a charge with a parliamentary
title, taking precedence of any other charges or encumbrances on
the estate, which may either be left as a provision for his widow,
or for the maintenance of infant children, or be employed as a
means of raising money at far less than the cost of an ordinary
mortgage. ‘

“The Company likewise undertake drainage or other improve-
ments for landowners, who, while desirous to avail themselves
of the experience and skill of the Company’s officers and staff,
do not wish to charge the outlay on their estates. In such cases
the commission is 9s. per acre for drainage (inclusive of the
surveyor’s travelling expenses, where the area drained exceeds
100 acres), and 5 per cent. on the outlay, with the usual surveyor’s
charges for all other improvements. Under engagements of this
nature, which never go into the Inclosure Office, the Company
have executed very extensive works.

“In conclusion, I should beg you to remember, that the Com-
pany’s profit is solely derived from their commission, and that
they make nothing either upon the loans or upon the contracts
for the works, procuring the former at the lowest rates at which
they can be obtained, and charging only cost price under the
latter ; while they give every assistance to the landowner in
economising the outlay, by facilitating arrangements for making
bricks and pipes upon the property, by employing all such
other approved materials as the estate may furnish, and by pro-
viding for their haulage by the tenants.”
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III.—TuaE LaNDS IMPROVEMENT COMPANY.

This Company was incorporated by the Act of 16 & 17 Vi
cap. CLIV. (amended by subsequent Acts), for the impro
ment of land, including all the powers of the last-named Cc
pany with the addition of planting.

The Company proclaims itself specially as not undertak
works of improvement, and * wishes it to be understood tha
is of a strictly financial character, and that the details of

lans and of the execution of the works are not interfered w
gy them, but are controlled by the landowner and by the
closure Commissioners.”

This Company’s Acts permit :—

“ Firstly.—A landowner to contract for and obtain a loan fr
the Company, for the execution (by himself) of improvem
works, with the sanction, in the first instance, of the proro;
outlay, and the subsequent approval of the works, by the Inc

- sure Commissioners’ Inspector, the Company receiving for
loan (and expenses) a rent-charge upon the property, repay:
the same by half-yearly instalments, over a term not exceed:
twenty-five years.

“Secondly.—The Company, acting under the control of
Inclosure Commissioners, will undertake (by means of a co
petent contractor) to execute improvement works, taking a re
charge upon the property to repay the contract sum (and expens
by half-yearly instalments over the term agreed upon, not
ceeding twenty-five years.

¢ Thirdly. —A landowner may also avail himself of the pow
of the Acts to charge the inheritance by way of rent-cha
with the outlay and expenses from his own funds for impro
ment works executed by himself under the Commission
approval.”

e terms of this Company are quoted from their prospec
as follows :—

“In all cases the contract sum or loan, the Company’s co
mission, and the preliminary expenses of the Inclosure Cq
missioners’ Inspector, and of the evidence as to the title to -
benefit of the Acts (together estimated not to exceed on -
average 7 per cent. on the whole loan if taken up in instalme
of not less than 500L.) are charged in one sum upon the inhe
ance for a term varying from fourteen to twenty-five yes
according to the desire of the applicant, under the approval
the Commissioners.

“The Company’s commission above alluded to, where a lai
owner executes his own works and contracts for a loan fr
the Tampany, is § per cent., which, as already stated, is add



by Loans from Government or Public Companies. 139

to the gross sum charged upon the inheritance, as that if 20007,
were outlaid in improvements, about 2140/. (including all ex-
penses) would be charged on the lands.

““ Where a landowner seeks only to charge the inheritance
with the authorised outlay from his own funds by way of rent-
charge, the commission of the Company is from 2% to 3 per
cent., according to the amount outlaid.

¢ The evidence required as to right to the benefit of the Acts
is the production to the Company’s solicitor of a certified copy
of the deed or will (or of a sufficient extract therefrom), under
which the applicant holds the lands to be improved, and should
that document, for a valid reason, not be forthcoming, the In-
closure Commissioners will accept a statutory declaration as to
the applicant’s interest in the lands to be improved and charged
with the loan. In all cases the Commissioners will require the
Company to show that the parties interested as mortgagees in
the lands to be improved and charged, have been served with a
notice of the proposed loan. In Scotland, Yorkshire, and
Middlesex the register of incumbrance must be examined. The
applicant’s own solicitors will be requested, at the option of the
Company, to serve the notices above mentioned, and these may
be effected by registered letter through the post-office.

““ The solicitor’s fee for investigation of evidence is regulated
by a per-centage on the loan, viz. 5s. per 100/ on loans up to
the sum of 10,000, all excesses above 10,000. at the rate of
2s. 6d. per 100. No fee to be less than 2. 2s., except in the
case of loans of and under 100., where the fee will be only 17 1s.

“The rate of rent-charge to repay capital and interest in
twenty-five years is, at the present time—

A A
“In England and Wales 7 1 O per cent. per ann. for loans, or instal-
ments of loans, under 5007.
6 14 1 per cent. per ann. for loans, or instal-
ments of loans, above 5001

“In Scotland .. .. 6 14 1 per cent. per ann. for loans, or instal-
ments of loans.

” ”

“In making application for a loan, or for power to charge on
the inheritance the cost of numerous improvements to be made
over a term of years, it is not necessary to furnish detailed plans
of the whole intended works, but only complete plans, a general
specification of each class of building and estimates, for those
buildings to be executed within the following year.”

IV.—THE LAND LoaAN AND ENFRANCHISEMENT COMPANY.

This Company was incorporated by the Act 23 & 24 Vict., cap.
CLXIX., for the same purposes as the last, the outlay in which
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is to be repaid by a terminable rent-charge spread over a period
not exceeding twenty-five years. The powers extend to Great
Britain, Ireland, and the Channel Islands. The Company possess
the important special power of making advances for the en-
franchisement of copyholds, “repayable either in one sum, or
by way of annuity, spread over fifteen years; and as to church
lands, such a number of years as may be agreed upon. This
power, it is believed, will be extensively used by landowners
who would hesitate to clog their estates with a mortgage debt,
but who would not have the same objection to charge the
enfranchised lands with an annuity which will cease after a cer-
tain number of years, and leave the lands free. In many cases
land so held might, by improvements (which would very likely
never be undertaken while it remained unenfranchised), be at once
made to produce an increased income, equal to, if not exceeding,
the amount of the annuity. The method of procedure is simple
and inexpensive, the costs being controlled by the Copyhold
Commissioners and charged on the land.

“The Company’s leading object is the advance of money, but
the Company’s officers are ready in all cases to assist land-
owners with advice and suggestions as to the best mode of
carrying out improvements ; and the Company will, if desired,
undertake the execution of the works.”

The terms of the Company are stated as follows :—

“ The Company’s commission on advances for improvements
is  per cent. ; special terms may be arranged in respect to large
transactions. This, together with the preliminary expenses of
the Inclosure Commissioners’ Inspector, is added to the amount
of the charge. No investigation of the landowner's title is neces-
sary. The Company simply require to be assured, through their
solicitors, that the applicant is the landowner within the meaning
of the Act. The rate of annual rent-charge for twenty-five
years, to repay capital and interest at the present time, ranges
from 7. 1s. per cent. per annum on small transactions, to 6I. 12s. 4d.
on larger amounts.”

The terms for the enfranchisement of copyhold are a com-
mission of 5 per cent. on the sum advanced. The rent-charge is
Wi, 11s. 1d. for 15 years to repay principal and interest.

The features which distinguish these four Companies may be
shortly stated to be as follows :—

I'he West of England Company almost exclusively apply
rhemselves and their funds to the execution of works by contract
-+ on commission.

The General Land Drainage and Improvement Company are
2qually engaged in the execution of works on commission, and
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in the advance of capital to landowners who desire to execute
their works themselves.

The Lands Improvement Company, and the Land Loan Com-
pany, act only as a medium of supplying capital to landowners
who may desire to execute their works themselves, or to let them
by contract, while the Inclosure Commissioners control the pro-
ceedings equally of all the Companies where the outlay is charged
on the lands improved. The Land Loan Company alone have the
power to advance money for the enfranchisement of copyholds.

Before leaving this branch of the subject it may be well to
observe that when comparing the cost of works executed through
different agencies under the several Acts—namely, those per-
formed by the Companies for landowners with those performed
by landowners themselves or their agents—it is essential that the
details of the arrangements in each case should be fairly and
fully considered. In the former case itis generally so managed
that all materials and labour of every kind and description shall be
included in the contract, and paid for by the contracting Com-
pany, to be charged on the improved property, even though stone
and timber is supplied by the landowner and the haulage done
by the tenantry, while in the latter case home-found materials
are as frequently given without any charge or are furnished at a
nominal cost, and the tenants are required to do the haulage
without payment or at a much less cost than in cases where there
is a contracting party to pay for it. There is no greater source
of misapprehension than that founded upon these varying prac-
tices, and comparisons are sometimes made disadvantageously to
a Company which, if the details were carefully dissected, would
be found inappropriate.

The Legislature evidently considered that it was right that the
whole cost of all legalised improvements should be charged on
the improved property, inasmuch as after two applications to
Parliament, the ¢ Lands Improvement Company” obtained
powers to charge on estates the whole outlay in buildings and
planting in substitution of three-fourths the cost of the one,
and half the cost of the other. To resist this admitted principle,
and to limit the outlay to be charged to less than the actual
total cost, could not fail to have the effect of preventing desirable
progress.

It should here be stated that the aggregate expenditure in
works executed in England and Wales under the several Com-
panies’ Acts that have passed under the inspection of the Inclo-
sure Commissioners have been upwards of 4,000,000L.* This is

* The total amount of money expended under the inspection of the Inclosure

Comnmissioners in improvemnts of all kinds under all the Acts, both public and
private, up to the date of this cssay, is as near as possible 8,000,000/
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exclusive of moneys expended by the two operative Companies
for landowners who have not charged their estates, and which
proceedings do not come in any way under the surveillance of
the Inclosure Commissioners. They would amount to a con-
siderable addition.

8. Besides the several Acts already referred to there is the
general Act of the 27 & 28 Vict,, cap. CXIV,, entitled ¢ The
Improvement of Land Act, 1864,” which was intended to include
all the desirable powers of the several Companies. In fact, when
enumerating the objects intended by the term ‘ Improvement of
Land,” all the works specified in the various private Acts are
rcpeated. It goes, however, somewhat further, and includes in
its provisions one of the most important privileges which has yet
been granted to landowners with limited interests. It enables
them to subscribe to railways and canals, the construction of
which may benefit their estates, if the Inclosure Commissioners
approve of the object.

t can well be conceived that, with the present difficulties in
raising capital for the construction of railways, landowners might
very materially aid in securing a branch or local line by raising
money on thelr estates proportionate to the extent of benefit they
will derive, and by subscribing such amounts towards its con-
struction.

This provision is not sufficiently well known, for there can be
no doubt that, within certain limits of amount, no improvement
so decidedly increases the commercial value of rural property as
the existence of railway communication.

But it cannot be withheld from the agricultural interest, that
however desirable it may be to have at command such general
powers as were gained by the “Improvement of Land Act,
1864,” the same difficulty of securing money under its provisions
will prevail as attended the private Money Drainage Act—
which it repealed—although the period for the repayment of
borrowed money may be extended from twenty-two to twenty-
five years. The medium of supply will still be wanted, and
nothing can be done without recourse to legal assistance, which
is altogether avoided with some of the Companies.

One further remark is necessary to conform to the conditions
expressed in the terms of the Society in reference to the influence
these various Acts have had upon agriculture.

Though the total amount, 8,000,0007., expended under them
amounts to but a small proportion of the money necessary to
effect all the improvements they were designed to promote, still
the money borrowed under their powers, if associated with that
which has been contemporaneously expended from private
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sources, would represent an aggregate outlay of no mean
amount.

The figures quoted include, in some instances, money laid out
in Scotland. If this were deducted, the average annual expen-
diture of borrowed money in England and Wales would probably
be reduced to about 300,000. a year. But this amount does not
indicate the extent of benefit resulting from the operations of the
several Acts.

The effect has been felt far beyond the limits of the works
which have been executed.

Superior intelligence has been brought to bear, resulting in
an union of science with practice which cannot have failed to
offer examples highly advantageous to the country at large.
Moreover, at least one-third of the money expended has already
been repaid, and has returned into the channels whence it was
dive

The Inclosure Commissioners who have controlled the expen-
diture have been influenced only by the desire to act justly to
applicants for loans, as well as to the reversionary interests which
they are specially called upon to protect. Their Inspectors,
though not all selected from the same rank in life, have been
animated by one desire, to improve the quality of the works
they have been called upon to inspect ; ang the landed interest
has had the additional benefit of the special skill and experience
which have distinguished the several Companies.

P.S. This article would be imperfect as an epitome of ‘recent
Legislation on Land Drainage and Estate Improvementsin England
and Wales, were not some reference made to two Acts of Parlia-
ment, which have passed the Legislature, since Mr. Pusey’s Act
of 1840, for the improvement of outfalls.

The first which became law was that of the 10 and 11 Vict,,
cap. xxxviii, called “Lord Lincoln’s Act,” which merelz'egro-
vides for the compulsory clearing of existing ditches neglected by
those whose duty it is to keep them open; and the other is
known as the “ Land Drainage Act,1861,” 24 and 25 Vict., cap.
CXXXIII., which enables owners of land to obtain compulsorily
an outlet for the water of drainage through any person’s property
interposing between the lands drained and the natural outfall.
The expenses and trouble, of putting either measure into opera-
tion, practically act as a bar to proceedings under them as far as
simple outfalls go. LB D

22, Whitehall Place, Westminster,
February 1867.
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IX.—The Farming Customs and Covenants of England.
By CLEMENT CADLE.

Prize Essay.

It is obvious that in an Essay on this subject the principal diffi-
culty of the writer is to so arrange the matter that it shall be
available with facility for reference by the reader, and at the
same time be so subdivided as to be fully discussed within the
limits usually assigned to an Essay in the ¢Royal Agricultural
Journal 3’ for it is a subject that is little understood as a whole,
while almost every agriculturist is necessarily more or less con-
versant with the customs prevalent in his own neighbourhood,
and, as is usual in these cases, most people think the system they
understand is the best that can be adopted. In applying to this
subject, which is as important as it is diversified, our experience
as agricultural valuers and land agents, we will first pass in
review the customs now existing, and afterwards make some sug-
gestions for an agreement to improve them, and at the same time
to ensure good farming, so that estates may be handed over in
satisfactory condition to incoming tenants.

We will first notice the customs as to the various times of
entry :— :

January 1st, New Year's Day.—There are very few entries at
this date, and of those the customs would be similar to those of
entries at other dates in the neighbourhood.

February 2nd, Candlemas.—This is a very common time of
entry in the West of England, and the customs attending it are
similar to those of Lady-day entries in the same districts. The
incomer usually has the right to go upon the stubbles to plough
after the 1st of November, and often claims stabling for his
horses, and, in the house, room for their attendant.

On the 2nd of February the outgoer gives up the whole of the
land, except a meadow near the buildings, called a *boozy
pasture,” for his cattle to run in till May the 1st; on many light-
land farms he also claims a right to consume his roots on the
land where they are grown until the 25th March.

The outgoer retains the use of yards and buildings, except
part of stable, until May 1st, to consume his hay, straw, &c.,
and he also claims use of the farm-house, except one room below
and one upstairs for servants, as before mentioned.

The outgoing tenant claims the right to plant an offgoing crop
on sometimes one-fourth, but usually on one-third, of the arable
land ; to two rooms in the house, and also to half the barns and
granaries for harvesting and storing the crop until 1st May
twelvemonth following the expiration of tenancy; but many
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persons contend that such wheat crop must be planted before the
2od February, otherwise the outgoer loses his right to enter upon
the land to plant it.

The straw from such wheat crop belongs to the incoming
tenant. Much trouble often arises from the outgoer refusing to
thrash to supply the incomer with straw, and sometimes even
going so far as to compel the incomer to thrash the crop so as
to get straw. To avoid this, a custom is becoming prevalent for
the outgoer to thrash his corn in the fields, leaving the incomer
to haul the straw home. This, however, should be resisted, as it
cannot be rightly claimed, the few years which have elapsed
since the application of steam to thrashing-machines not being
sufficient to establish a custom. :

The outgoer is allowed the seed-bill, and often for sowing and
harrowing in, but must preserve the young seeds from the 1st
November. He has also to allow the incomer to plant seeds in
his offgoing crop.

It is seldom that any allowance can be claimed for manure,
improvements, tillages, or other work done by outgoers except by
agreement,

This is the principal time of entry in Cumberland, Hereford,
Monmouthshire, Lancashire, and the West Riding of York ; and
partly so in Cheshire, Gloucestershire, Westmorland, Worcester-
shire, North and South Wales.

Lady Day.—There is greater diversity in the customs of
Lady-day takings than in those of any other entries. In many
instances they are identical with the customs of Candlemas
takings, while in others they resemble those of Michaelmas,
whilst in a few respects they are distinct from either.

Commonly the incoming tenant takes possession of the meadow-
land some time previous to the commencement of the tenancy ;
in many instances he also goes upon the land to do the brush or
stubble-ploughing, and sometimes to plant the wheat and other
corn, whilst the outgoer retains a meadow, the house, buildings,
and yards, to consume his straw, fodder, and roots, until May 1st.
The outgoer is paid for his seeds, and in the West he takes an
offgoing crop, of which crop the incomer in some places takes
every fourth stock, and in others every third, probably as a set-off
against the rent of the land on which'it is grown. He also in
some instances claims to be paid for the preparation of land for
the spring corn, and sometimes for a portion of the artificial
food and manure.

As a rule, in'the Eastern Counties the outgoer does not take
an offgoing crop; and here he has to be paid for tillage done to
fallows, and other work performed in the previous summer; and
the taking assimilates in a great extent to Michaelmas entries.

VOL. IV.—S8. 8. L
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The Lady-day or Candlemas entry is undoubtedly the
time of year for arable farms, especially if the incomer h:
right of pre-entry to plough: but for grazing farms Micha
is perhaps preferable, This (Lady-day) is the principal ti
entry in the following counties :—Cheshire, Derby, Dorset,
tingdon, Leicester, Lincoln, Northampton, Nottingham, Ru
Shropshire, Somerset, Stafford, Warwick, North and East Ri
of Yorkshire, and in North Wales.

It is also prevalent in Bucks, Bedford, Cambridge, Cor:
Cumberland, Devon, Gloucestershire, Hereford, Northu
land, Nottingham, Surrey, Westmorland, Wilts, Worcester,
Riding of York, and South Wales.

May Day.—There are only two counties in which this

riod of entry, viz.:—Durham, and a portion of Northu
and ; and in these cases the customs so closely resemble the
the Lady-day entries, that we do not deem any special 1
of them necessary.

Michaelmas.—This ¢ taking ” undoubtedly allows the ou
the greatest opportunity for fraud, should he be dishone
it is impossible for the incomer’s valuer to ascertain
accuracy whether all the work charged for, such as sc
ing, harrowing, &c., has been duly executed ; nevertheless
cost is generally less to the incomer, except when he has t
for manure.

In this taking the general custom is for the outgoer to pr
the fallow and do the summer work, such as planting tw
which the incomer has to pay for, together with the rent, &
that portion of the farm. The outgoer in some cases hold
principal portion of the fold-yards, barns, stack-yards, and h
until the spring, to consume his straw ; in others he gives u
straw, &c., at a consuming price (usually two-thirds the ma
value) ; and in some cases the outgoer is paid half the co
fallowing the previous year. Where it can be effected
obviously better for both outgoer and incomer to pay the
of crops, and let the outgoer plant them.

The outgoer is also repaid the bill for seeds, and somet
cost of sowing and harrowing in ; likewise in other cases an
tional payment if the seeds are good. He is also allowe
charge for liming and sheep-folding; but we very much ¢
vhether any claim for corn consumed or for artificial me
>ould be sustained, except by agreement, as the use of these
©0o modern a date to support a claim by custom.

In Kent, and a portion of Surrey and Sussex, there is a cu
o allow also for what are called half-fallows and half-dress
the allowance being made where only one crop has been 1
tince such fallowing or dressing.
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The outgoer in many cases also claims to be allowed for the
mannre made in the yards, &ec.

This is the principal time of entry in the following :—Bed-
ford, Berks, Essex, Herts, Hants, Middlesex, Kent, Norfolk,
Oxford, Suffolk, Surrey, Sussex, and South Wales. It is also
common in Bucks, Cornwall, Cambridge, Devon, Dorset, Dur-
ham, Gloucestershire, Huntingdon, Leicester, Notts, Northamp-
ton, Somerset, Worcester, and Wilts.

Having thus shortly treated of the periods of entry, we will
proceed to give the customs of each county, taking them in
alphabetical order to facilitate reference. Probably many a
reader will interest himself in the customs of his own county,
who would not go through a long article embodying those
customs under the heading of *date of entry.”

The following customs have been compiled from various
sources, but principally from information given in answer to
direct application—we having written to upwards of 300 gentle-
men, including land-agents, agriculturists, and auctioneers, in
every county. We are also indebted to the ¢Journals of the
Royal Agricultural Society,’ Wingrove Cooke’s ¢ Agricultural
Tenancies,” Dixon’s ¢ Law of the Farm,” in addition to our own
personal experience and observation.

BeDFORDSHIRE.—This county bhad originally the Lady-day
system of letting. Michaelmas takings are now generally
adopted, and Lady-day entries are becoming rare. The farms
are usually held from year to year, leases being exceptional, but
latterly many leases have been granted.

The outgoing tenant cultivates the fallows, carts the manure
out, mows and stacks the hay. The valuation between the out-
going and incoming tenants comprises the hay, straw, and root
crop at a consuming price. Sometimes the outgoing tenant
browses his own straw and consumes his hay on the farm, but in
most cases it is valued to the incoming tenant, the straw at per
acre and the hay at per ton; also the acts of husbandry on the
fallows, which include ploughing, scuffling, and cartage of manure,
also the value of the clover-seed, and the cost of sowing and har-
rowing-in of the same. The manure is left on the farm without
payment. The outgoing tenant retains half the house and home-
stead until the following Lady-day, for the thrashing and market-
ing of his corn.

We are indebted to Mr. Charles Stafford, of Bedford, for
information respecting the customs of this county, and also for
revising the same. It has also been revised by Mr. M. Reynolds,
of Old Warden.

BergsHIRE.—Michaelmas day is the time of entry in this
county ; the incoming tenant has the option of an entrg at Lady-

L
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day to sow the seeds and work the fallows, or he may leave this
work to be performed by the outgoing tenant, and to be paid for by
valuation. The hay and straw are usually taken to at a feeding
Pprice, but in some cases tenants are allowed to sell wheat-straw,
The manure belongs to the incoming tenant, and nothing is
allowed for artificial manures or other improvements, unless by
special agreement. The buildings are usually put in repair when
a new tenant enters, and he is then bound to maintain them, the
landlord finding materials.

Mr. W. Bulstrode and the Committce of the Hungerford
Farmers’ Club have revised the above, and are of opinion that it
is correct.

BuckiNGIAMSHIRE.—The customs in the south and south-east
of this county are very similar to those just described. The entry
is usually at Michaelmas, the incoming tenant having the right
of entry on the 1st of April, to work the fallows and sow the
seeds, or he may allow them to be valued in the usual way
at Michaelmas, the valuation to include seeds, carting, and
ploughing. Hay, straw, &c., are taken at a consuming price.
The manure is left for the incoming tenant, and nothing is paid
for unexhausted manures or permanent improvements. Tenants
are supplied with materials in the rough, and have to keep the
buildings in repair. The outgoing tenant retains the use of the
barn, and of part of the house, until the 25th of December, to

repare his corn for market, and the use of the yards to the 26th
R’Iarch, to consume his straw, &c. In cases where the incoming
tenant works the fallows, &c., the corn is often sold by auction,
and the outgoing tenant then gives up the whole of the farm at
Michaelmas.

In the north and west of this county the customs are very
different, nearly all the entries being at Lady-day (old time).
The incoming tenant has stable room for his team and lodgings
for his carter from Candlemas, to prepare the land and sow his
spring crops. An auction for the sale of stock is usually held
at Michaelmas preceding the termination of the tenancy; but
the working horses and implements are not sold until after
Christmas, as the outgoing tenant has to put in the wheat crop
and draw out the manures, &c. The grass keeping and the hay
is usually sold to be consumed on the premises before the end of
+he tenancy. In some instances the outgoing tenant retains the
1se of the house and yards until the 1st of May. The corn
crops are generally harvested by the outgoing tenant, and the in-
comer has the straw and fodder at a consuming price ; but occa-
sionally the crops are sold, and then the purchaser has the use of
the barns and yards to consume the straw and fodder, &ec. If
+here is a crop of turnips it is usually sold, together with a rick
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of clover or hay to be consumed with it, the outgoing tenant
accommodating the purchaser with hurdles, and in this case a
time is named by which the crop must be consumed, so that the
incoming tenant can prepare the land for barley. The tenant
keeps the premises in repair, being provided with materials in
the rough within six miles. The landlord usually finds draining
pipes as the tenant requires them.

Mr. George Bennett has kindly supplied us with information
respecting the customs for the north and north-west portions
of the county, and we are indebted to Mr. James Rolt, of Pen
Amersham, for the customs of the south and south-east.

CaMBRIDGESHIRE.—The entries are at Michaelmas and Old
Lady-day, the tenancies being held both by the year and on
lease. 1f the incoming tenant thrashes the corn and carries it to
market (within ten miles), he takes the straw, &c., in payment ;
but if not, he pays for the straw, &c., by valuation. The hay is
taken to at a consuming price, and the manure at two-thirds its
value ; draining and permanent improvements are not paid for,
except under agreement. The incoming tenant generally sows
the turnips and cole-seed, and pays for the acts of husbandry,
viz., ploughings, rolling, and harrowing, also the cartage of
farm-yard dung and artificial manures. Mangold is allowed
for at a consuming price. The outside of the house and buildings
is generally kept in repair by the landlord ; and the inside, and
also the gates, stiles, and fences, by the tenant. Sometimes,
however, the tenant makes all repairs, the landlord furnishing
rough materials.

CHESHIRE.—Lady-day holdings from year to year are here the
castom. Generally with written agreements which contain com-
pensation clauses. The incomer usually obtains possession of
the meadows and tillage land on the 25th of December, the
pasture on the 2nd of February, and of the boozy pasture, house,
and buildings on the 1st of May. Formerly the meadows and
tillage land were given up on the 2nd of February, together
with the pasture. The outgoing tenant takes his away-going
crop of wheat of one-half after the green crop, and two-thirds
after summer fallows, and has an allowance for clover and grass
seeds which have been sown in the last year. Hay and straw
may not be removed, except near large towns, when the occu-
pier must bring back an equivalent quantity of dung. The
outgoing tenant is allowed nothing for the manure left on the
premises. Compensation for improvements is very rare: the
landlord having put the buildings into repair, expects the tenant
to maintain them on being supplied with materials in the rough.

Revised by Mr. George Jackson, of Tattenhall Hall, Chester.

CorxWALL.—The holdings in Cornwall are chiefly divided
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between Lady-day and Michaelmas ; Midsummer and Christmas
takings are becoming exceedingly rare. The farms are usually
let on lease for terms varying from seven to twenty-ome years.
There are, however, several instances of verbal agreement from
year to year. Permanent and unexhausted improvements are not
allowed for, except in a few cases. Draining is usually per-
formed by the landlord, the tenant paying a percentage on the
outlay, but occasionally it is done jointly. The Lady-day valua-
tions comprise the growing wheat crop, and the acts of husbandry
on the barley, oat, and turnip land; and, on the Michaelmas
holdings, the acts of husbandry on the root crops and fallow. It
is, however, very usual, on a Michaelmas holding, to have a
special agreement for entry at Midsummer to prepare a wheat
tillage, and cultivate the roots, and on a Lady-day holding to
have an entry at Christmas or Candlemas to prepare the land for
spring crops, the outgoer being compensated for the land taken.
Hay, straw, and dung left on the farm are the property of the
incoming tenant. The outgoing tenant allows for the repairs
necessary to the gates, fences, thatched roofs, &c. The Michael-
mas tenant, on leaving, has the use of the barns and premises
until Christmas or Candlemas, and the Lady-day tenant until the
second week in May.

CuMBERLAND.—Candlemas is here the usual time of entry,
but in some localities there are Lady-day takings; leases and
agreements are the rule, and yearly takings are very exceptional.
Tenants are obliged by custom to keep their full stock of sheep
and cattle up to the time of leaving, and may then sell the hay
and straw which remain, but this custom is found to work very
badly, and now it is usually agreed that (except a specified quantity
of each), all the hay, straw, and roots shall be consumed on the
farm. The incoming tenant claims the manure free of charge.
The outgoing tenant is paid for the rent, rates, taxes, seed, and
labour on all dead or bare fallows in the last year, and the cost
price of clover and grass seeds sown the preceding spring, if left
uninjured. When the entry is at Lady-day, the outgoing tenant
is sometimes obliged to consume two-thirds of the hay, straw,
and roots ; and where the entry is for the land at Candlemas, and
he buildings at May-day, all the hay, straw, roots, &c., are to
be consumed, and the manure left for the incoming tenant.
When this last is the custom, the outgoer is only paid for one
ploughing and harrowing, seed, wheat, carting, spreading
manure, and the artificial manure put upon the dead fallow.
Gates and fences are left in tenantable repair, or the incomer is
»aid for dilapidations.

DErBYSHIRE.—Lady-day is the invariable time of entry in
“hia pounty, with a right of pre-entry on February 1st to plough
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stubbles and fallows, and also to manure meadows. The incomer
takes possession upon payment of the seed-bill, and, in'most
cases, for manure left from last year, or such as will only benefit
the incomer ; in other cases the manure belongs to the farm.
The compensation to outgoing tenants for improvements is
limited ; bones, lime, guano, rape-dust, &c., are allowed for. The
allowance for half-inch bones extends over six years on grass-
land, when pastured ; if mown, for only half that time ; on some
farms oue-third or one-half of the cost of the oil-cake consumed
during the last year is allowed. The farms are usually let on
yearly tenancies, and the occupier has to keep the buildings,
gates, fences, &c., in repair. Hay and straw are not generally
allowed to be sold off.

This has been revised by Dr. Hitchman, of the County
Asylum, and by the Agricultural Society.

DEevonsBIRE.—The change of tenancy takes place either at
Lady-day or Michaelmas. In some instances it is at Christmas,
but these are rare. There are very few agricultural customs in
this county. Nearly all the farms are held under lease or agree-
ment, and any question that may arise is regulated thereby. If
there is no lease or agreement the outgoing tenant may in most
instances sell everything off. When there are tenancies at will,
from year to year, they are determinable by a notice, which may
be given by either party six months’ previous to the termination
of any year of the tenancy. An auction is usually held, and
everything is sold off, including the manure. A tenant who
goes out at Lady-day does not sow the wheatcrop, except by
agreement. The landlord repairs the walls and slated roofs, in
some Instances also the doors and floors ; the tenant has to do all
other repairs.

We are indebted to Mr. W. Rolstone Whiteway, of Orley
House, Ashburton, for an account and revision of the customs of
this county.

DorseTSHIRE.—Lady-day is the usual time of entry. The
incoming tenant generally enters upon the turnip land and mea-
dow on the 6th April ; other pasture and down-land, with two-year
old leys, on the Gth July ; and on the 10th October the remainder
of the arable land; and on July the 6th of the year following
the remainder of the homestead. The incoming tenant is allowed
stabling, with straw for food and litter, and the use of the yards
for turning up manure; he has also a cottage for his carter and
shepherd, and a portion of the farm-house.

The outgoing tenant generally takes the wheat and barley
crop, which is valued on the ground, and worked off by incomer.
Improvements and artificial manures are not allowed for. The
manure belongs to the incoming tenant.
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Dcraam.—The farms are commonly held from the 13th May,
but a few are taken at Michaclmas. With respect to the May-
day takings, the outgoing tenant is allowed an away-going crop
on from one-half to two-thirds of the arable land, the straw from
which crop is to be left on the premises for the benefit of the
incoming tenant. The remainder of the arable land may be
entered on in January or February. The outgoing tenant quits
that portion of the pasture land which was depastured in the
preceding year on the 6th April, and the other portion on the
13th May. He retains the use of the barns and stackyards until
the following Lady-day, on condition that he shall thrash his
crops so as to give the incoming tenant a regular supply of straw
for use during the intervening winter. The manure made during
the last six months belongs to the incoming tenant.

With respect to Michaelmas tenancies the whole of the pre-
mises are given up at that time, and the outgoer is paid for the
acts of husbandry on the fallows. The incoming tenant has to
take to the hay, straw, and roots at a consuming price. Tenants
do all repairs except those to walls, timber, and roofs. No
allowance is made for unexhausted manures or improvements.

Mr. Samuel Rowlandson, of the College, Durham, has supplied
us with most of the above information.

Essex.—The tenancies commence at Michaelmas, and the
outgoing tenant is entitled to the use of the barns until the
following Lady-day.

The incoming tenant has to pay for the acts of husbandry on
the root-crop and fallows, including the rent, and in many in-
stances the tithes and rates. Hay is valued to the incoming
tenant at two-thirds the market price. The outgoing tenant
may fodder out his hay and straw ; or the incoming tenant may
thrash the corn and take it to the market (not more than ten miles),
and take the straw, &c., to pay expenses. The manure is mea-
sured in heaps, and valued to the incoming tenant at so much
a yard.

)i-lay and straw may be sold off, on manure being brought back,
load for load. The tenant does the repairs, the landlord pro-
viding materials within 10 miles.

GLOUCESTERSHIRE.—The takings in this county are chiefly, on
the Cotswold Hills at Lady-day, and in the Vale at Michaelmas;
hut in those parts of the county which border Hereford and Mon-
nouth they are somctimes at Candlemas. With a Lady-day
'aking, the incoming tenant pays for all acts of husbandry done
o the root-crops, with the full amount expended in artificial
nanure during the last year, and for all winter ploughings,
manuring, young clover, &c. When bones are used, an allow-
anca of three ycars is made on the Cotswold, but not in the
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Vale. With a Michaelmas tenancy the incoming tenant takes
to all the hay and straw at a consuming price, and pays for
acts of husbandry and for manure used on the root crop; but
this paying for the guano used with the root crops can scarcely
be called a custom, as it only dates back some 20 or 25 years ;
the outgoing tenant has the use of the barns, &c., to thrash and
market his corn, until the first week in May. The Candlemas
takings are the same as in Herefordshire.

There is a very injurious custom in this county, which compels
the outgoing tenant leaving at Michaelmas to knock the fruit off
the apple and pear trees or leave them for the incomer, and as
the fruit is not ripe often until the end of October the trees are
much damaged in consequence, and the outgoer is not allowed
the use of the cider mill to convert his fruit.

Most of the Cotswold farms are let on lease, but the farms in
the other portions of the county are more generally held as
yearly tenancies. The landlord usually makes the repairs to the
homestead, the tenant doing the hauling and finding straw for
thatch ; the tenant also maintains the interior of the house, and
repairs the gates, fences, &c.

Mr. Villar, of Portland-street, Cheltenham, has favoured us
with an excellent paper on the tenancies of the Cotswold district,
and we have to thank the Gloucestershire Chamber of Agricul-
ture for a revision of the same.

HampsHIRE.—Michaelmas is the usual time of entry, with a
pre-entry at May-day to sow root crops, and shortly before
Michaelmas on a portion of the arable land to prepare for wheat.
The hay and straw must be consumed on the farm, and the in-
coming tenant can only purchase it by agrecment. The outgoing
tenant has therefore the right of holding the yards and barn
until May, to consume his hay and straw, and to thrash his corn.
The tenants do the repairs, and the landlord provides the
timber.

HEREFORDSHIRE.—Here the holdings are for the most part
from Candlemas, though there are a few at Christmas and Lady-
day. On the Candlemas and Lady-day takings the outgoing
tenant is entitled to an away-going crop of wheat, on one-third
of the arable land, and he is paid for the acts of husbandry on"
the young clover seeds, but not rent or rates. The outgoing tenant
keeps the house (except two rooms for servants and the stable),
and the “boozy pasture” until the 1st May, and has the use of
the barn and part of the stack-yard until the following 1st May,
to thrash his corn. The incoming tenant has no acts of husbandry

. to pay for, and all the manure belongs to him; hay and straw

cannot be sold off. Tenants do repairs on being found snaterials
in the rough, the landlord first putting the holding in order.
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Hop-poles are”usually valued to the incoming tenant. Fixed
cider-mills and presses usually belong to the landlord.

We are indebted to Mr. Duckbam, of Baysham Court, and
Mr. Taylor, of Thingehill, for revising the above.

HERTFORDSHIRE.—The usual time of entry is Michaelmas,
with a pre-entry upon the fallows at Lady-day. But this right
of pre-entry is fast becoming extinct by the outgoing tenant
working the fallows. The incoming tenant has then to pay for
the tillages, for the hay at a foddering price, and in some cases
for the manure ; in other instances he has only to pay for the
labour, and for the seed and sowing of the clover, and the acts
of husbandry on the root-crop. Rent and rates are not charged
on the fallows. Hay and straw may be sold off on the tenant’s
bringing back an equivalent manure. The incoming tenant
now generally thrashes and markets the last year’s crop of corn,
receiving the straw in payment. When this is not done the
outgoing tenant holds the barn and yard until the 1st May en-
suing, delivering the straw, &c., to the incoming tenant as thrashed
out, and the new tenant has to pay for the thrashing, dressing,
&c. The dung usually belongs to the landlord. The custom as
to repairs is very variable ; they are generally made according
to agreement.

We are indebted to Mr. J. A. Nickolds, of Stort Lodge,
Bishop’s Stortford, for information respecting the customs of this
county.

HunTINGDONSHIRE.—Lady-day and Michaelmas are the times
of entry ; if the latter, the outgoing tenant is paid for all acts of
cultivation done preparatory to the next crop. Roots are taken
at a valuation, or the tenant is allowed until the 25th March to
feed them off. The hay and straw are usually taken to; the out-
going tenant has the use of the barn, of stabling, and of part of
the farm-house until the 6th April, that he may thrash and market
his corn. No allowance is made for artificial manures or per-
manent improvements,

On Lady-day takings, the tenant, after having received notice to
quit, may only sow wheat on such lands as the landlord may
direct; otherwise he must allow the incoming tenant to enter on
such lands any time after Oct. 1st. He must also allow his suc-
cessor to enter on the land for beans and peas after the 2nd Feb.,
and on the land for corn, grain, or seeds any time after the 1st
March. He is paid for the herbage of the land so entered on,
and for artificials used in the production of turnips and cole-
seed the last year. The outgoing tenant is allowed for young
seeds after fallow, if they are not damaged )y sheep or cattle.
The acts of husbandry are allowed on the fallows. The allow-
ance ~~ lime is in equal proportions for four years; one-third
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is allowed for linseed cake or other artificial food used the year
before quitting. The outgoing tenant is allowed for carriage
on materials for building, and on drainage tiles, and also five
years in equal proportions for the draining.

Contributed by Mr. W. Bowyer, of Southoe, Buckden.

KeNT.—The time at entry is either at Old or New Michael-
mas. The outgoings in Kent vary very much in the different
districts. In the Weald of Kent nearly everything is paid for.
The incoming tenant takes the hay and straw at a feeding value,
and pays for all unused manures. He also pays for the tillages
with the rent, rates, and taxes on the fallows; half manures are
paid for with the exception of guano, for which only a third
is charged ; the incomer also pays for the clover and young seeds,
hop-poles, underwood, down to the stub; and on the Chalk Hills
gexcept in the Weald) for the saintfoin, clover, and grass leys.

mprovements of almost all kinds are allowed for, including

planting young hops, and striking up the lands and hop-gardens
to allow the water to runoff. Drainage is also allowed for, if with
tile, for ten years; and if with wood, for four years. The selling
off of hay and straw is prohibited in the Weald, but in many other
places it may be done on bringing back an equivalent in dung.
Compensation for buildings which have been erected is not made.
In East Kent the payment is not so heavy, and as a rule the
manure is not charged to the incomer, it being the property of
the landlord, and the tenant hasonly to pay for the labour thereon.
A correspondent who has supplied us with much valuable infor-
mation, but who does not wish his name mentioned, states that
the so-called half manures of the county are only one-third the
cost of the manures, and not always so much for guano.

Mr. S. G. Beales, Secretary to the Farmers’ Club at Maidstone,
writes us that the above customs are considered almost correct,
but that in some districts they differ a little.

LancasHIRE.—The usual time to quit a farm in this county is
at Candlemas, but the tenant retains a pasture-field, called ¢ the
outlet for cattle,” and also the house and buildings, until May-
day. The outgoer claims half the wheat which is sown after a
green crop, and two-thirds of that grown after a fallow. The
manure belongs to the farm, the incomer, therefore, pays nothing
for it. Generally hay and straw may be sold off. In some parts
the meadows have to be manured at specified periods, but there
seems to be no general rule as to the intervals between each
manuring. The premises are put into repair when a tenant
entets, and the landlord expects him to keep them in a proper
condition on being found materials in the rough.

LEICESTERSHIRE AND RUTLANDSHIRE.—About three-fourths
of the tenancies commence at Lady-day, and the remainder at
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Michaelmas. On a Michaelmas holding the incoming ten:
pays on the summer fallows for one year’s rent, rates, and -
acts of husbandry; also for bought manures and their carria
together with the cartage and the spreading of the farm-mant
The root crop he has to take at a consuming price, the boy,
manures and carriage being also charged. On stubbles prepa
for wheat or tares, the incoming tenant has to pay the cost ¢
transit of any lime used, the cost of the ploughings, the carria
and the cost of the bought manure, together with the carriage
any home-made manure, and on clover-seeds the expense of
seeds and of sowing. Hay, clover, and straw, if taken by
incoming tenant, are to be paid for at a consuming price; if
refuses to take these (but this does not often occur) the outgo
tenant has the farm premises to convert the straw into mam
but the hay and clover are taken too, though he may not rem
them.,

On Lady-day entries the summer fallows are paid for as
Michaelmas. The incomer has also to pay for seeds of all s
which are sown, and from which the outgoing tenant has recei
no benefit; also for the hay, clover, and straw that remains ;
however, there is a great quantity, the price per ton is lowere

The tenants usunally do all the repairs, except to roofs, outs
walls, and main timbers ; sometimes the landlord provides rot
timber. For draining, an allowance is usually made for eit
four years, when the tenant finds labour only ; or six years, wher
finds pipes also. The allowance for linseed and cotton cake :
quarter of the cost for the last two years, and the same for lii
but without the cost of the carriage for the second year.

Contributed and revised by Mr. W. Inett, of Ashfordby Hor
Melton Mowbray. We also wish to thank Mr. Doubleday, of L«
Clawson, Melton Mowbray, for the trouble he has taken to obt
information for us,

LiNcoLNSHIRE.—The tenancies in this county are princip:
yearly, and commencing at Old Lady-day for the arable la
and on the 13th of May for the homestead and the pasture lan

The incoming tenant pays for all the bones and approved arf
cial manures used on the last ycar’s root crop, also for the ¢
»f husbandry on the fallows, the cartage of manure, and, in sc
:ases, for the rent and rates on the fallows. The outgoing ten
usually sows the wheat in the autumn before he quits, and so
imes the spring corn, for both of which he is paid for seed :

abour, including the hauling of manure ; he has also to pay f
Juarter of the last two years’ cake-bill, and for the seeds s
wnd harrowed the spring preceding quitting, if they have
ocen stocked after the month of October, also for lime used ¢
wor vears’ principle. The incoming tenant has usually
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privilege of pre-entry after Michaelmas to sow wheat, and after
Christmas upon lands intended for fallows, on payment of the
value of the sheep-keep (if any). In the Fen districts the out-
going tenant is allowed for claying, the outlay being generally
spread over five years. With respect to drainage, if the tenant
finds his own tiles he is allowed the cost, spread over five years;
but if the landlord finds them, the cost is extended over three
ears.

d We are indebted to Mr. Thomas Sneath, of Sleaford, for
information on the foregoing customs, and to Mr. Frederick
Andrews, of Lincoln, for a revision of the same.

MippLESEX.—Michaelmas is the time of entry in this county.
The incoming tenant has to pay for dressings, half-dressings,
sowings, and manure; and also for the seeds and sowing of the
clover. Tlic metropolis being so close, hay and straw can always
be sold off, but the tenant must bring back a load of manure for
each load of hay or straw sold. It is usual for the incoming
tenant to pay for the manure, and the wheat-straw and hay are
taken to at a market price. Permanent improvements and unex-
hausted manures are not allowed. As to draining, the landlord
usually finds the pipes, and the tenant undertakes the labour of
laying them; in other instances the landlord does the work and
provides the pipes, and charges a percentage on the outlay.

Mr. F. Sherbourne has been kind enough to write to us con-
cerning the customs of this county.

MoNMOUTHSHIRE.—The farms are usually entered upon at
Candlemas. The outgoing tenant takes an away-going crop of
wheat on one-third or one-quarter of the arable land, according
to the system under which the farm has been worked. In some
localities he has to leave a * land-share,” viz. one-third on the
ley-ground and one-sixth on the fallow, which is considered the
property of the landlord, and which the incoming tenant takes
with the understanding that he is to leave the same on quitting
the farm. The incoming tenant takes the young seeds by valua-
tion (cost of the seed, with the sowing and labour) ; but he is
not compelled to take to anything else. On leaving, the outgoing
tenant can scll off the clover-hay, the straw, or roots (but not
the meadow-hay) ; he keeps the dwelling-house, farm-buildings,
yards, and what is termed the home-meadow until the 1st May,
and he has the further use of barn and granary, in which to
thrash and store his off-going crop of wheat, until the 1st day of
May in the following year.

Contributed by Mr. Thomas Stephens, of Huntfield House,
Chepstow.

NorroLk.—Old Michaelmas is the time of entry. The farms
are usually let upon lease, and there is no right of pre-entry,
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The incoming tenant has to take to all the hay and roots at con-
suming value, and the grass seeds sown in the spring. There is
no away-going crop, but the incoming tenant has to thrash and
carry the corn to market, for which he receives the straw, chaff,
&c. All the hay and straw must be expended on the farm, and
the four-course shift is very strictly carried out.*

NoRTHAMPTONSHIRE.—The tenancies commence at Michael-
mas and at Lady-day. With a Michaelmas entry the incoming
tenant pays for the acts of husbandry, seed, and labour, and for
the dead fallows.

The outgoing tenant is entitled to his full crop of roots, and
should the incoming tenant object to take to it, he may feed them
off on the ground until the first week in the following April ; and
if the incomer-also objects to take to the hay and straw, the out-
goer retains the use of the homestead until Lady-day. With
Lady-day tenancies there is no away-going crop, but the tenant
is paid for the acts of husbandry, and the cost of the seed, &c.;
and on the fallows the last year’s rent and taxes. All the manure
belongs to the incoming tenant. Unexhausted improvements are
not compensated for, but an allowance is generally given for
draining, extending over three years, if the landlord has provided
the pipes.

NorTHUMBERLAND.—The entries are usually on the 13th of
May. There is a right of pre-entry after the 1st of December,
to plough the land about to be fallowed, to cart manure, sow,
and roll the seeds upon the spring corn. The incoming tenant
pays for the grass and clover seeds which have not been damaged,
and he reaps and carries to the stack the away-going crop of the
late tenant. The manure belongs to the incoming tenant. The
landlord keeps the walls and main timbers in repair, and the
tenant makes the other repairs. There are a few instances, how-
ever, in which tenants enter at Lady-day, as on the Duke of
Northumberland’s estates, where the incoming tenant enters
upon all the land at Lady-day, and there is no away-going crop.

NorTincHAMSHIRE.—The entries here are at Michaelmas and
Lady-day, sometimes New Lady-day, but usually on April 6th.
On the Michaelmas tenancies the incoming tenant pays, on the
dead fallows, for the acts of husbandry, the rent, rates, and taxes,
also the manure or lime applied, and the labour of applying
them. He also pays for the turnips at a consuming price,
together with two-thirds of the cost price of the bones or other
approved artificial manures. On the grass-land he has to pay
for one-third of the value of the cake consumed in the preceding

* The manure was formerly left on the farm without pa¥ment, but now it is
customary for the incomer to pay the “spending” value of the manure left at
Michaelmas.—C. 8. R.
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summer, and for the hay and straw of the last summer at a con-
suming- price, together with the seed-bill, and labour in sowing
the seeds.

On the Lady-day takings the outgoing tenant is allowed for
the wheat on fallows one year’s rent, rates, and taxes, the acts of
husbandry, the manure and lime applied, cost of seed and labour
in sowing ; on the turnip-fallows, for two-thirds the cost of bones
or approved manures in some districts, and the whole in others ;
for hay and straw at a consuming price, likewise for the
manure made from produce of preceding summer, and labour
thereon, if any; one-fourth the cost of the linseed cake con-
sumed in the last two years, or in some cases half the cost of
the linseed cake consumed the last year ; the seed-bill and labour
of sowing the seed-land, if not stocked after October 10th (if
stocked, nothing is allowed), and on the stubble-land ploughing
and harrowing, with cost of seed.

N.B. The paying for one-third of the value of the cake con-
sumed in the preceding summer seems somewhat doubtful, and
probably sufficient time has not elapsed to make this a custom,

Mr. George Beaumont, jun., of East Bridgeford, and Mr, H.
A. Hubbersty, of South Collingham, Newark, have supplied us
with the foregoing information.

OxFORDSHIRE.—In the upper part of the county Michaelmas
tenancies are exclusively the rule, but about Banbury and the
Warwickshire side of the county the farms are entered at Lady-
day. The incoming tenant pays for the acts of husbandry on the
turnip-land, and also for the clover and other seeds sown with
the barley ; he usually takes the hay at a consuming price, but if
he refuses to take it the outgoing tenant is bound to consume
it on the premises. The tenant quitting at Michaelmas sows the
wheat before leaving, and is paid for the seed and labour. Com-
pensation is seldom made for improvements.

Mr. Charles Simmonds of Farnborough, near Banbury, has
kindly revised the above for us.

SHROPSHIRE.—The time of entry in Shropshire is Lady-day,
the outgoing tenant retaining the house, buildings, and a “boozy
pasture” until the 1st May; the “ boozy pasture” being
selected by the landlord or his agent. There is usually a right
of pre-entry on the stubbles after the 10th November, and on
the meadows after Christmas or Candlemas. The outgoing
tenant is allowed an off-going crop of wheat, of one-half after a
clover ley or brush, after a bare fallow two-thirds, and only one-
fourth of the arable land if farmed on the four-course shift. On
some estates the landlord or incoming tenant claims one-tenth
of the crop for tithe before the outgoer takes his, and the incomer
pays the value of the seeds, but if they have been depastured after
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the 1st of November nothing is allowed for them. There seems
to be no custom as to manure, as on some estates the incoming
tenant pays for it, and on others he does not; but usually it is the
property of the landlord, and the incomer is not charged for it.

The incoming tenant has a right of pre-entry on the stubbles
after the 1st of November, the outgoing tenant having to find
stabling for his horses, and on the meadows at Candlemas (but
not on the pastures). The new tenant ploughs for his own spring
corn. Hay and straw must be consumed on the farm, and
whatever remains unconsumed on the 1st of May becomes the
property of the landlord. '

We are indebted to Mr. George Hilditch, and Mr. James
Bourn, of Stourbridge, for information on the customs of this
county ; and to Mr. Bowen Jones and the Shropshire Chamber
of Agriculture for a revision.

SoMERSETSHIRE.—Lady-day and Michaelmas are the usual
times of entry, but the greater number are at Lady-day. The
customs prevalent in this county are very diverse, differing
widely even in adjacent parishes. The four-course shift is the
usual one, but sometimes the three-field course is adopted on
deep and rich soils. With a Lady-day tenancy the outgoing
tenant sows the clover and other grass-seeds with the Lent corn
of the previous year, and also the vetches in the autumn of the
last year, and the seed is paid for by the incoming tenant; the
seeds, however, must not be stocked after the 1lst of October.
The outgoing tenant usually claims an off-going crop of wheat
on one-fourth of the arable land ; if not, the incomer llams a right
of pre-entry to prepare and sow the same: under any circum-
stances the incomer has a right of pre-entry on November 1st to
the arable land not sown with wheat or turnips, to prepare for
spring corn, but in some cases the outgoing tenant does the
ploughing, sowing, &c., and the incomer pays for the same.
When an off-going crop of wheat is taken the landlord has the
right of taking one-third of the crop by valuation when fit to
cut, and the outgoing tenant retains a portion of the barns, folds,
and premises until the 24th of June in the next year to consume
his crops. On a Michaelmas entry the tenant has a right of
pre-entry on June 24th to prepare for wheat, or he pays the
outgoer for acts of husbandry performed thereon. The outgoing
tenant is paid for his root crops, and he holds a portion of the
barn-buildings and folds until the following 25th of March to
consume his wheat crops. In the case of orchards, the tenant
must preserve the trees, and if any get destroyed he is obliged
to replace them with young stocks. Tenants in this county
cannot mow any meadow or grass-land more than once in any
one year, nor mow more than half the meadow land in any one
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year. Hay, straw, fodder, and roots cannot usually be sold off
the farm, and the manure in all cases belongs to the landlord,
and must be left for the incoming tenant.

Mr. W. H. Venn has been kind enough to write us on the
customs of this county, and we have to thank Mr. James Trask,
of Highleaze, Yeovil, and Mr, T. C. Bennett, of Bruton, for a
revision of the same. '

STAFFORDSHIRE.—The farms here are usually let on annual
agreements, the entry being at Lady-day. The incoming tenant
pays for all necessary acts of husbandry on the fallows; for the
young seeds, if they have not been stocked after November ;
and for the unconsumed hay and straw—hay, two-thirds ; straw,
one-third—at two-thirds of the market price. Raw bones and
lime are allowed for, extending over three years.* Drainingt
is paid for, the allowance extending over a period of seven
years. The outgoing tenant takes an away-going crop of wheat,
the breadth sown being in proportion to the rotation adopted ;
usually two-thirds after a fallow, and one-half from land on which
one crop of any kind has been taken since the fallow, less the
reaping and weeding.}

We were indebted in the first instance to Mr. James Wyley,
of High Onn, and Mr. James Bourn, of Stourbridge, for this
information, which has been confirmed and enlarged by a Report
from the Staffordshire Chamber of Agriculture. :

SurrFOLK.—Old Michaelmas is the usual time of entry, the
outgoing tenant being paid for the acts of husbandry on the
fallows, and also the rent and rates on the same. The hay and
manure are taken by the incoming tenant at a valuation. Some-
times the landlord and sometimes the tenant does the repairs to
the buildings, &c., the landlord providing the requisite materials,
except straw for thatching. The tenant keeps and leaves all
gates, lifts, stiles, pales, posts, rails, fences, and going gear of
pumps in good repair, the landlord finding materials in the
rough. The straw, chaff, &c., of the last crop belong to the in-
coming tenant, who has to thrash and take the corn to market

* On most of the large estates under recent agreements, a portion of the
purchased manures applied to roots or grass consumed on the farm are allowed
for; also a part of the purchased corn and cake, if consumed on the farm by
mttliuzr sheep during the previous year.—Report of Staffordshire Chamber of
Agriculture.

g; Draining is usually done by the tenant, the landlord finding pipes. An
allowance is made for this, extending over four years; but if the tenant pay for
the whole, seven years' allowance is taken.—Ibid.

1 Repairs of buildings, gates, fences, &c., are done by tenant, the landlord
finding materials in the rough.—Ibid.

The game is usnally reserved by the landlord; upon the best managed estates
tlhi:' cienants are allowed to kill the rabbits from 1st of November to 1st of April.—

YOL. IV.—S. 8. M
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in consideration thereof. It is usual to mow only half the mea-
dow-land, but in many places the tenants mow the whole, and
compel their successors to take all the hay, but in such cases a
deduction is made by the valuers for an excessive quantity.
Draining done within four years is also a subject for allowance.

We are indebted to Mr. Hugh Cawley for information as to
the customs of this county, and for a revision of the same to Mr.
R. Bond, of Ipswich.

SurrREY.—The tenancies commonly commence at Michaelmas.
The incoming tenant pays the rent and rates, and the acts of
husbandry on the fallows; for half-fallows, young seeds, and
leys, for dressings and half-dressings of dung, lime, and sheep-
folding, for the hay and straw at consuming price, and for all the
manure he finds; also for the underwood down to the stem.
An allowance is generally made for drainage, extending over
from ten to twelve years. In making a fallow there should be
at least four ploughings, but the time and manner in which these
are performed make no difference in the valuation.

Communicated by Mr. John Simmonds, of Wokingham.

SussEx.—Tenancies usually commence at Michaelmas, The
customs are divided into two classes. One of these prevails in
the north and east of the county, where they are similar to those
of Kent and Surrey, the incoming tenant having to pay for
dressings, half-dressings, acts of husbandry, with rent and taxes
on the fallows, for manure and the bay at a consuming price; he
has also to thrash the outgoing tenant’s corn, and carry it to
market, or if he refuses, the outgoing tenant retains the yards
to fodder his stock until May-day, when the incoming tenant has
to pay for the manure.

In the remainder of the county the incoming tenant pays for
the acts of husbandry, the fodder of the straw, and the hay, at a
feeding price.

The tenant usually does the repairs, the landlord providing
materials in the rough within a stated distance.

WARWICKSHIRE.— Lady-day is the time of entry in Warwick-
shire. An outgoing tenant claims an away-going crop of wheat
on the fallows, but if it is a “brush” crop it is at the option
of the incoming tenant to take to it by paying for the seed and
labour, together with the last half-year’s rent. The incoming
tenant pays also for the breaking-up of winter fallows, but he
Days nothing in respect of the work on a turnip fallow. He has
no right of pre-entry to prepare for the spring crop, and he often
makes an agreement with the outgoing tenant to do the work on
his behalf. Hay and straw cannot be sold off; the manure
belongs to the incoming tenant. The tenant does the repairs.

NrerMORLAND.—In the north of this county similar customs
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prevail to those existing in Cumberland, except that the takings
are usually on the 6th April instead of Candlemas; but in the
south the outgoing tenant claims an away-going crop of wheat,
being two-thirds of the crop raised on fallow, and one-half that
nised on a “brush” crop. With this exception the customs
are nearly like those of Cumberland.

WiLTSHIRE.— Tenancies commence at Lady-day and at
Michaelmas, but by far the greater number at the latter period.
The incoming tenant has usually the right of pre-entry to pre-
pare and sow the turnip-crop; otherwise the outgoing tenant
does the labour and is remunerated for it. The incomer can
also enter to sow the clover-seeds with the outgoer’s last crop of
Lent corn; and at Midsummer he can enter on the second year’s
ley to prepare for wheat. Manure belongs to the incomer. The
outgoer claims the use of a portion of the house, stable, and
yards, with the barn, until the Midsummer following, to consume
the straw and fodder. In some places near Swindon, where the
entries are at Lady-day, the incomer has a pre-entry to a portion
of the arable land to sow vetches, and the outgoer retains the
arable land sown with corn until the Michaelmas following the
termination of his tenancy.

The tenant does the repairs, the landlord finding materials
(except straw, lead for windows, and glass), within a certain
distance. Hay and straw must be consumed on the premises.

We are indebted to Mr. W. Spearing, of Kennett, near Marl-
borough, for a revision of the above customs,

WORCESTERSHIRE.—In the middle and southern parts of the
county with few exceptions Michaelmas tenancies prevail. In
the north and north-eastern parts of the county there are many
Lady-day tenancies, and west of the Severn many of the farms
change hands at Candlemas, but these are gradually being con-
verted into Michaclmas tenancies. The customs, except as to
Michaelmas tenancies vary very much, The prevailing custom
ona Lady-day tenancy is for the outgoing tenant to take an off-going
crop of wheat from one-third of the tillage, which he thrashes at his
own convenience, leaving the straw for the incomer, and he retains
possession of the house, buildings, folds, and a ¢ boozy pasture ”
until the 1st of May ; he must, however, provide accommodation
for the horses, and two rooms in the house for the men of his
successor, He is also paid for the seeds planted with the Lent
grain in the previous year, unless they have been stocked subse-
quently to Michaelmas. The incoming tenant has no right to
enter before Lady-day to plough, &c., unless by agreement, nor
can the outgoing tenant recover for acts of husbandry performed
by him. The customs attending a Candlemas entry are much
the same as the above. Upon the termination of a l\gichaelmas

M
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tenancy the outgoing tenant retains possession of part of the
house and buildings, with fold and boozy pasture, until the fol-
lowing Lady-day, to consume the hay, straw, and roots; he is
also paid for ploughing and acts of husbandry performed pre-
viously to the termination of the tenancy. Here, as in Glouces-
tershire, the apples and pears must be removed by September
29th, or they become the property of the landlord ; and the Coun-
cil of the Chamber of Agriculture of Worcestershire (to whom
we are indebted for most of the above) would recommend a
Michaelmas tenancy as the most preferable, with proper pro-
visions for the outgoing tenant to take the fruit-crop, which is
frequently not ripe by Michaelmas, in which case the trees are
often much damaged in gathering it before.

NortH WALES.—No farm customs appear to exist in this
portion of Wales. The farms are usually let from Lady-day,
with a pre-entry at Candlemas. In other districts, as on the
hills, we meet with Old Michaelmas and All Saints’ Day
takings. The off-going tenant on a Lady-day taking usually
claims an away-going crop—on the fallow two-thirds of the
crop, and on the clover ley one-third. Should he, however, omit
to manure the clover ley, he forfeits his share of the crop; in
some instances the incomer has to pay for seeds, If it is a
Michaelmas taking he only pays for seeds.

SouTH WALES.—Tenancies usually commence at Michael-
mas, although in some counties (Radnor and Brecon, for in-
stance) Lady-day tenancies prevail. In the two counties named,
there exist customs very similar to those prevalent in Hereford-
shire, but when there is a Michaelmas taking there cannot be
said to be any custom except that the outgoing tenant sells
everything he possesses, including hay, straw, corn, and manure.
All the incoming tenant has to pay for is the seed sown with
the barley crop. Of late years a great deal has been done to
effect an introduction of agreements and to give a tenant-right,
but this is attended with difficulty. On some estates the incom-
ing tenant is compelled to purchase the manure, and in a few
instances the outgoing tenant has been prevailed on to work the
fallows, the incoming tenant paying the rent, rates, and acts of
husbandry thereon. The holdings are nearly all from year to
year, and leases are very seldom granted, there being on most of
the estates a feeling of confidence between landlord and tenant.

We have received from Mr. R. H. Harvey, of Haverfordwest,
an excellent paper on the Customs and Tenure of Land in South
Wales, a great portion of which we have embodied in the above.

YoRrksHIRE, NORTH AND EAST RIDINGS.—In these portions
»f the county the time of entry is at Old Lady-day. '1%; out-
foing ‘enant is allowed an away-going crop from a third of
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the arable land. This is usually valued to the incomer before
harvest ; the rent, rates, and taxes being deducted, as well as the
expense of harvesting, &c. The straw and chaff belong to the
incoming tenant. The ownership of the manure varies; on some
farms the incomer purchases it, on others it belongs to the farm.
Unexhausted manures and permanent improvements are not
usually paid for, but the principle of compensation is extending.*
The tenants usually keep the buildings and fences in repair,
but not the main walls or roofs, and the landlord provides ma-
terials in the rough.
. YorksHIRE, WEST RipING.—Here the farms are generally
entered on at Candlemas, but where the West Riding abuts on the
North or East Riding the farms are usually let from Lady-day.
On the Candlemas takings the tenant does not take possession of
the buildings until May-day. The custom varies considerably.
In some instances the outgoing tenant is even allowed on the
turnip or summer-fallow one year’s rent and taxes as well as for
all manures purchased, the dressing of the fallows, and the manure,
making a deduction for the green crops. On the ‘ half-tillage
land ” (seeds, bean and pea stubbles) he is allowed half the
rent and taxes, the dressings, half the manure, three-quarters for
bones, and a third for guano, less one half the deduction for the
last green crop. For wheat he gets the full value, deducting a
year’s rent, rates, &c.; and on the fallows the acts of husbandry
and the manure. In other parts there is merely the full allow-
ance for acts of husbandry and manure on lands which have had
no crop, and after one crop, then one-half. The manure usually
has to be taken to by valuation. Purchased manures are paid
for at full cost if no crop has been taken, but after a crop the
outgoer receives one-half the value, .
We are indebted to Mr. George Richardson, of 20, King
Street, Bridlington Quay, for information and revision concern-
ing the North and East Ridings, and to Mr. Matthew B. Hick,
of Wakefield, for revision of the customs of the West Riding.

LEASES AND AGREEMENTS.

" Very much has been said and written upon the subject of
leases, a question which presents itself in so many diversified
forms, that it is difficult, if not impossible, to lay down any
general rule. Much depends on the character of the landlord,
the kind of farm, and the climate. But our experience has

* In the East Riding it is customary for the incomer to pre-enter and com-
mence ploughing and preparing the land (which is not included in the one-third
away-going.crop) directly after the 1st of January, the outgoing tenant not inter-
fering at all with that portion of the farm, but he has generally to provide stable-
room for the incoming tenant’s horses required for working the same, The customs
in the North Riding are similar to those in the East.
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shewn us that farmers prefer leases, as a rule, in proportion as
they are capitalists, that is, the more capital a farmer has to
invest, the more anxious he is to secure it, There is, however,
one point against leases as far as the tenant is concerned, which
we do not remember to have met with in the various discussions
on the subject, and that is, that at the expiration of the lease
the landlord invariably expects an increased rental, while a
yearly tenancy may, and often does, go on for the occupant’s life
without any alteration of rent.

In fixing a time for a lease due regard should be had to the
system of cropping ; twelve, sixteen, or twenty years, should’ be
the term if the four-course system is adopted ; if a five-course,
ten, fifteen, or twenty years. We think sufficient restriction
would be afforded as to cropping if it were provided that the
tenant should not take more than three corn and seed crops in
five years, and should bave at least two-fifths of the farm under
a fallow, clover, or artificial grass crop (not seeded).

The giving of increased length of notice to quit is not so
desirable as it appears at first sight. Though it may enable an
outgoing tenant to reimburse himself, yet this is done at the
expense of the farm, and it is far better for the incomer to pay
instead. It is admitted on all hands that the better condition
the farm is in the more profitable it is to the tenant, and it is
obviously to the advantage of the incomer to pay at once for
unexhausted improvements, rather than to spend two or three
years with a greater outlay of capital, to restore the land to the
state it was in prior to the time when the outgoer learned that
he was about to leave.

It has always occurred to us that the greatest evil of the
present systems is, the leaving it to the interest of the out-
going tenant to get as much out of the land as possible. An
exactly opposite state of things might be produced, and in
a very simple manner, without the aid of tenant right, or
any complicated machinery, as follows: Presuming that how-
ever stringently an agreement is drawn, a tenant, if he wishes it,
will find ways and means to exhaust the land to some extent, we
would propose to make it decidedly to his interest to leave
the farm in a good state,

It is mostly considered very liberal to allow tenants for
unexhausted manures in the land ; but as in most cases the
tenant cannot remove the hay, straw, roots, &c., we would
propose to give him the full value of all the manure he expends,
for any crops during the last year of his tenancy up to a stipu-
lated amount, say 10s. or 1. per acre for all the arable-land, and
also 4 of what he has expended during the year before. Act
liberally to the tenant with regard to corn and cake expended ;
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and you may Je sure that be he ever so bad a farmer, he will see
that he will get the benefit of this manure in his crops, and also
be paid a second time for it in money. What would be the
result? Why, when he quits his farm, and the landlord has it
to let, the applicants see good crops on the ground, and are

illing to give an increased rent. Thus the course we suggest
would tend to-the landlord’s advantage, and the landlord should -
bear in mind that if the manure be paid for a second time, he
does not pay for it but the incoming tenant; while the land-
owner gets the advantage of such increased rent. To the
incoming tenant, to whom at first sight the system appears
productive of hardship, we would say,  The outgoer has grown
good crops, the manure from which is left you in proportionately
increased quantity ;” while you may be sure that the larger
crops the outgoer grows, the less likely you are to have your
land foul ; for it is a well known fact that however well land is
farmed, it will get foul with thin crops; and that the best
extirpator of couch and weeds is a large crop of turnips or a laid
field of corn.” :

Then with regard to corn cake, &c., most agriculturists are
aware that fat animals, and those in best condition, leave the
best and most manure behind them, while from animals in poor
condition very little improvement reverts to the land; we do not
think we are far wrong in stating that one full grown fat animal
will leave more benefit behind him than three poor ones. The
result of this is that the more liberal the outgoing tenant is, the
more benefit the incomer will get in the land.

With regard to draining and other substantial improvements,
if the former is done by tenant with the consent and concurrence
of the landlord in writing, in a permanent and substantial
manner, not less than four feet deep, with a correct plan of such
drains, then we think the tenant, upon giving up such plans, and
a satisfactory account of the cost of such draining, should be
allowed at the rate of 63 per cent. for every unexpired year less
than twenty from the completion of such draining, but if the
work has been done within two years he should be allowed
the full cost. This is the rate at which the estate would be
charged by a drainage company.

If the draining is not done in so substantial a manner, or if no
plan or record of cost be produced, then the cost should only be
extended over ten years, or even less if the work should have
been very imperfectly performed. In case of new buildings
erected with consent of landlord, in a permanent and sub-
stantial manner, we think that the tenant should be allowed in
the same manner as that suggested in respect of draining ; but
in case the buildings are not erected with the landlord’s consent,
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and he does not like to take them, then he should give the
outgoing tenant leave to remove them, but stipulating that he
shall make good the freehold.

We next give the form of agreement we would recommend
for adoption ; it has been compiled from various sources, and
embodies the best part of Lord Lichfield’s agreement, which we
consider as complete as any we have seen., We'also adopt the
numbers to each clause for reference, but they need not be put on
in practice. The clauses may also be altered to suit special cases.

AN AcreEEMENT made and entered into this day of s
one thousand eight hundred and sixty-seven, between
(who and whose heirs and assigns are hereinafter called the Landlord
of the one part, and of (who an
whose executors and administrators are hereinafter called the Tenant)
of the other part.

Whereby the said Landlord hereby agrees to let, and the said
Tenant hereby agrees to take, all that farm, lands, house, cottages,
buildings, hereditaments, and appurtenances thereto belonging, now

in the occupation of , known as s
and situate in the Parish of , in the County of s
and containing by admeasurement acres, or thereabouts, and

more particularly described in the Schedule hereunto annexed, from
the 25th day of March, 1867, to the 25th day of March, 1868 (or
end of term if for a lease), and so on year to year, until either the
said Landlord or the said Tenant shall give to the other of them
(six) or (twelve) calendar months notice in writing prior to the said
25th day of March in any year, at the clear annual rent of

pounds payable quarterly (if demanded), on the 24th day of Junc,
29th day of September, 25th day of December, and the 25th day of
March in each and every year during the continuance of this tenancy;
but if not so demanded, then on the 29th day of September and 25th
day of March in every year. The Landlord reserving all mines,
quarries, minerals upon or under the same, and also all timber
and timber-like trees, saplings, and oak pollards now or that shall
at any time grow upon the said lands and premises, with power to
get and remove the same by himsclf, servants, or any person he or
his assigns may appoint, together with all game, hares, fish, and
rabbits, and the right for himself, friends, and servants to preserve,
ls:lo((i):, sport, or otherwise kill or attend to the same upon the said

nds.

[Nore.—If the lease is for a term of years, instead of from year to year, the
above must be altered to suit it.) ’ ’

LANDLORD’S COVENANTS.

1. To either put the buildings in repair at commencement of
ey, or guarantee their being so put by outgoing tenant, such
n  r8 to be completed within three months of time of entry.
No  —If the former tenant agreed to give up the premises in repair, it fulls
tpure the landlord to compel the fulfilment of agreement.]
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2. To keep tho outer walls and roofs of all buildings in repair.

[Note—The landlord showld in all cases, for his own and tenant’s interest,
keep the outer walls and rogfs in repair ; and, in case of thatched buildings,
we think the tenant should be paid for the straw used on such buildings at
@ consuming price.)

3. To provide, within one month after application is mede in
writing by tenant, such bricks, stone, lime, sand, and timber in the
rough, within five miles of the said premises, as may be required for
keeping the inside of the said premises in repair, and for keeping and
making good the gates, stiles, rails, and fences.

[Nore.—We consider five miles far enough, as it will generally command «
station ; but where there s a fixed yard on an estate, or where the town or
station 18 more than five miles off, the distance must be altered to meet it. If
the landlord covenants to have the gutes, &c., painted by tenant, he should
himself provide paint.]

4. To allow a fair proportion of rent in case of buildings being
burnt or injured by fire, until they are restored, and to so restore
them in a reasonable time.

[NorE.—In many agreements the tenant has to insure the buildings. This we
do not consider right, as a tenant would not take a farm at so much rent
without buildings. Therefore if the tenant is to insure, a clause must be in-
serted to that effect.]

5. To pay the land-tax, chief rents, and landlord’s property-tax.

[Note.—This clause is usually put in ugreement, although the landlord s
bound to pay or allow the land-tax and property-tax.]

6. To allow for all damages done by game exceeding 20s. per acre
for each and every acre so injured, and for any damage dome to crops
in the exercise of rights reserved in regard to mines, minerals,
quarries, or timber.

[NoTE—This is a vexed question ; but the landlord has « perfect right to let
his land under what conditions he pleases; still we think excessive damage
should be paid for, damage by rabbits excepted, if the tenant is allowed to
%dl them.] '

7. To permit the tenant to destroy rabbits at any time by ferreting
or digging on the said lands, but no dog to be used between the 1st
day of April and the 1st day of September.

[Note.—This clause can be altered to suit the views of different persons; but
rabbits do so much damage,that we are of opinion a tenant should be allowed
 to destroy them at any time by ferreting and digging on the lands demised.

The landlord would always have plenty in the woods and lands not let to

tenani, and the sport they afford does not compensate for the damuge done by

them.

8. To appoint a valuer in case of any dispute or disagreement,
within 14 days after notice has been given by tenant to that effect
in writing, the said notice to contain the name of his own valuer ; and
in case of non-compliance with this clause, to accept as final the award
of tenant’s valuer. ‘

[NoTE.—This we believe to be the best way to settle all disputes, and a much
more likely way to get justice to both parties than going fo law.}
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9. To pay for the clover and grass seeds sown the last year of
the tenancy; and if clean, 5s to 30s. in addition, at discretion
of valuer.

[NoTE. — This allowance is usual with the exception of latter part; but
we recommend this to induce the outgoer to put the seeds on clean land,
much loss often arising to incomer from having to break up a field of seeds to

clean it the first summer; therefore it is better for him to pay for their
being free and clean from couch.]

10. To pay for ploughing and autumn cultivation of stubbles,
carting and spreading manure on the seeds or meadow-land ; and also
for cleaning ditches, drains, and watercourses in the autumn and
winter preceding end of tenancy.

[NorE.—These works a tenant would not do, if he knew he was going to leave ;
therefore, as it is done for the benefit of incomer, ke should pay for st, as if
not done he would have to do it himself, and also have the farm tnjured by
neglect in this respect.

If a Michaelmas entry, there will be the summer following cleaning and pre-
paring for wheat to be paid for, and this clause should be altered to meet §t.]

11. To take to the outgoing tenant’s share of the crop of wheat in
the month of July after the expiration of tenancy.

[Nore.—This should be  stipulation in all cases, and the valuers estimate the

. number of bushels of corn tuken, the price being left, if preferred, to the
average of two market-days ; say end of October and end of March.

Unless this be so taken, the outgoer retains a share of the busldings, &c., which
should always be avoided, it being objectionable to have two masters, or two

sets of men on the same farm. In a Michaelmas taking this clause will be
left out.]

12. To take to a proportionate part of the hay, straw, roots, at a
consuming price.

[The tenant should also be bound to leave @ proportion—say one-tenth—of the
last year's hay and straw, for use of incoming tenant.]

13. To pay all rates and tithe rent-charge becoming due before
commencement of tenancy.
[This cluuse 18 required to place the incoming tenant on the same footing as he

will leave upon ; and it will fall upon the landlord to sec that the previous
tenant fulfils his agreement.]

14. To allow for all the lime or artificial manure used upon the
arable land in the last year of the tenancy, not exceeding l;
and one-third the cost of lime, superphosphate of lime, or bones used
‘he last but one. For cake and corn used during the last year, one-
aalf the cost price, and one-fourth for that of the previous one.

This covenant is not to include the manure or feeding stuffs pur-
~hased with proceeds of hay, straw, or roots sold in accordance with
lause 9 in Tenant’s Covenants.

. Nore.—This should not exceed twenty shillings for every acre of arable, ex-
clusive of dressings applied to meadow land ; as although more would be
1pplied to some fields, this calculation would be ample for the whole farm to
which ¢t applies; a less sum in some cases—say fifty pounds for every
hundred of arable land—would suffice.

wd: T -as 48 very liberal.  We give our reasons for ¢t elscwhere.]
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15. To allow for the. land drained in a permanent manner with
2-inch pipes, and not less than 4 feet deep (provided it is done with
the sanction of the landlord), on delivery of a plan of drains and
outfall, and an accurate account of cost, the full cost less one-
twentieth part for each full year since such draining was done; but
if such draining is not done in the above permanent manmer, or if
without a plan or the sanction of landlord, then the said draining is
to be left to the valuers, who shall calculate the allowance to be
made, after the rate of not less than five, or more than ten years,
according to the manner in which it is done.

[Nore.—This 1s also a very liberal clause, if the work be done in a substantial
manner, for we see no reason why a tenant should not be allowed at the same
rute as a drainage company, provided the work be done as well. Still the
landlord should have a voice in the malter, if he is to make himself respon-
sible for full amount.]

16. To provide or allow for the grass-seeds used to renovate the
old pastures after draining, or for laying land down to permanent pasture
within the last three years, such grass-seeds to be suitable for the
geological formation, or for the class of soil; if used within the last
year for permanent pasture, the expemse of preparing and cleaning
the land in addition.

[Nore.—We think that in all cases three years will repay the tenant for laying

down to permanent pasture, as he gets better crops in that time.
No stipulation is made as to mowing, for we believe it is better to mow than to

graze in the first year.]

17. To allow one-third the cost of prepared grass manure for each
unexpired year of the term of three years since such application ; and
if bones are used, then one-eighth the cost of the same for each un-
expired year less than eight since the application of the same.
[Note.—We should not recommend anything to be allowed for guano or nitrate

of soda, used on permanent pasture; we consider it so stimulating that

although of ten qf great benefit for the first year, it s apt to leave the pas-
turage worse afterwards.]

18. To allow for rearing new quickset fences, the same having
been kept clean and well taken care of, the full cost thereof, less one-
tenth part in respect of each year since the same was planted.
[NoTE.—The landlord can here tinsert, if he pleases, that such fences are to be

planted with his own approval in writing ; otherwise fences may be planted
when they arc not desirable.]

19. For healthy fruit-trees, planted and properly preserved within
seven years, the full cost price.

[Nore.—This cluuse can be omitted where no orchards are raised.]

20. For new buildings (with landlord’s consent, if erected in a
substantial and permanent manner), the full cost, less one-twentieth
part, for each expired year; but if such consent was not obtained,
then to be left to the valuers, who shall make their award with refer-
ence to the desirability of the ereotion and likewise to its suitability
to other buildings, deducting not less than one-tenth for each expired
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year; or if it be not suitable, allowing outgoing tenant to remo
same, he making good any damage done to freehold.
[NoTe.—This, we think, gives the landlord sufficient voice in the matter

the tenant fails or neglects to get the landlord’s consent, he does not ¢
value.]

TexANT'S COVENANTS.,

1. To appoint a valuer in case of dispute or disagreement 1
14 days after notice has been given in writing by landlord o
going tenant, or accept as final the award made by his or their v
and to take to and pay the said outgoing tenant for the improve:
rights, and privileges allowed him by landlord.

[Nore.—This clause should be in all agreements, to prevent lawsuits.]

2. To pay the said rent, rates, taxes, tithe rent-charge, and
payments and assessments agreed upon (except chief rents, lan
and landlord’s property-tax), becoming due during his occuf
and to allow the said landlord to deduct any of such payment
remain unpaid at end of tenancy from the amount of valuatic
to him.

[NoTE.—From disagreement often arising as to award of division @
payments, we have found it better for each party to pay all charges
becoming due during the tenancy, in preference to an apportionment ¢
charges up to date of leaving the farm.)

3. To pay a rent of 20l per annum for every acre of mead
pusture land (described as such in Schedule) which shall be t
up without consent of landlord in writing, such rent to be recov
as rent, or to be deducted from amount of valuation.

[If the meadow land is very valuable the extra rent may be sncreased to

or fifty pounds; it should be high, as the breaking-up has been d

some cases after notice to quit has been given.

4. Not to cut down, lop, or top any timber-tree, sapling, ¢
pollard, without consent in writing of the landlord.

5. Not to plant two crops of wheat, or more than two white
crops in succession, on any of the said lands; nor to have mor
three-fifths of the arable land under corn or seed crops of an
in any one year, and to have at least one-fifth under clover and
seeds, and one-fifth under roots, in each and every year of th
tenancy ; and to cultivate and manage the said farm and lan¢
good and husband-like manner.

[ We believe by autumn cultivation and use of artificial manure a tenas
take barley ofter wheat, without injury to the farm ; having grown
some years ourselves, we find the barley of better quality, and the stra
jrown enables the farmer to meet the requirements of the chaff-cutti
pulping system, which would not otherwise be done where the tillage d
eal-.oeegd iwo-thirds the area. Where this course is objected to, it
tered.

6. To keep the inside of the farmhouse and buildings, togethe
qates gtilos rail and pail fences, hedges, ditches, waterc:
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roads, bridges, and every of the said premises (except outer walls
and roofs of houses and buildings) in good repair, order, and con-
dition ; and so deliver up the same on quitting, the landlord finding
materials a8 provided in Clause 3 of Landlord’s Covenants ; and to
allow the landlord or his agents to enter upon the said premises
to view the state of the repairs as above; and if, after two months’
notice in writing, the same be not put in such repair, the landlord is
allowed to do the same and to deduct the cost of same out of any
moneys awarded by valuers to be paid by incoming tenant; and in
case of any of the works being left undone at end of temancy, the
valuers to deduct the estimated cost of doing the same from amount of
valuation.

[NoTE.—As we act very liberally to outgoing tenant, he should fulfil his part
of ghet agreement by giving up the premises in good order, or pay for his
‘negeect,

We gelieve the most equitable way ©s for the lundlord to keep the outer walls
and roofs n repair ; the tenant to do all the rest, including gates, stiles,
&c., on being provided timber in the rough and other materiuls at nearest
market-town or commercial place; but in the absence of such covenant the
:laondlord cannot be compelled to repair, or find materials, even if burnt

wn.

7. To prevent all thistles, nettles, and docks from seeding on any
part of the said farm, as also all weeds in the hedges, ditches, and
waste lands; and in case of neglect of this, the valuers to award
damages.

8. To allow his name to be used in any prosecution or action for
trespass in pursuit of game, or otherwise, at the landlord’s expense,
and to sign any notices to warn off trespassers.

9. To consume upon the said farm all the fodder, hay, straw, haulm,
and roots of every description, which shall be grown upon it, except
that given up by valuation to incoming tenant, and tons of
potatoes, tons of hay, and tons of straw, which may be
sold in any year, on condition that the full value in money is returned
to the farm in oilcake or artificial manure during the same year,
Notice in writing to be given to landlord of intention to make every
such sale; and in case of landlord requiring it, tenant to send him
full account of same, and also of the food or manure purchased in its
stead.

[NorE.—TInsert the number of tons the tenant is to be allowed to sell off in any
one year.]

10. At termination of tenancy to leave on the premises, to be valued
to incoming tenant, one-tenth of the hay and straw of the previous
year, and not to remove any farmyard-manure, dung, compost, what-
ever; and at end of tenancy to leave it free of charge for landlord or
incoming tenant, and to take proper care of the same.

[Note.—With a Candlemas taking, more thun one-tenth of the hay and straw
should be left.]

11. To allow incomer to plant his seeds in off-going crop, such
seeds to be sown when the land is dry enough to roll.



174 Farming Customs and Covenants of England, -

12. Not to graze the meadows (except the one named in Schedule)
after the 1st day of January, or the young seeds after the 1st dsy of
September previous to end of tenancy.

[NoTE.—If the tenant is paid full value for his seeds, he should not be allowed
to graze them after the 1st of September ; or perhaps not at all, especially
with sheep.]

13, To plough and properly manage the stubbles, plant the corn,
irrigate the meadows, and do any other work pointed out by landlord
or incoming tenant, in writing, in the autumn or winter previous to
end of tenancy, being remunerated for same by valuers or their
umpire. )
[NoTE.—As it s undesirable to have two sets of men or two masters on the

same farm, it i8 better for the outgoing tenant to do the work when called

upon.]

14. To give up the wheat crop by valuation in the month of July
next after the termination of tenancy.

[Nore.—This we believe to be the best way of settling the wheat-crop, as it is
tmpossible for the valuers to do justice while the corn is in the grass.]

15. To reside in the farmhouse during the continuance of this
tenancy, and not to assign or underlet the whole or any portion of
said premises without the consent, in writing, of the landlord or his
agent.

[Note—If a farm is let as a by-take, the clause to reside in the house should
be omitted.]

MuTuAnL CovENANTS.

1. It is mutually agreed by both landlord and tenant that any
disputes, arbitrations, valuations, and differences that may arise from
any cause, in respect to this estate and tenancy, shall be referred to
two valuers or parties, one to be chosen by the landlord and the other
by tenant; and if either party shall neglect or refuse to appoint and
name & valuer within 14 days after notice in writing, with name of
valuer, has been given by other party, the said valuer duly appointed
shall proceed to the valuation, and his decision shall be final and
conclusive ; and in all cases, before the two valuers thus appointed
shall proceed to their valuations, they shall name an umpire to whom,
'n case of their not agreeing, any matter may be referred for final
oettlement.

2. If the tenant shall become bankrupt, or make any assignment
‘or the benefit of his creditors, or be put in prison for more than
aays, or in case of underletting without consent in writing, or if the
vent shall be in arrear and unpaid for five months after it shall have
Jecome due, or if the valuers or their umpire shall decide the before-
rontioned covenants have been wilfully broken, the tenancy shall
wase and determine at the Lady-day following should the landlord so

*ntarmipe, subject nevertheless to the compensation clauses of this
‘ ~e-e-and
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[Nore.—In case of bankruptcy or insolvency, it is questionable whether the
tenancy should not terminate at once, on the landlord compensating the cre-
ddlors for tenant’s interest in the farm,]

8. Also that this agreement shall take place on the 25th day of
March next, and continue in force from year to year until six calendar
months’ notice, in writing, shall be given by either of the said parties
to the other of them to quit the possession of the said premises previ-
ously to the end of the first or any subsequent year that the same may

be held by virtue of this agreement, except the tenancy be terminated
by any of the clauses in mutual covenants.
In witness, &c.

[Nore.—Jf any other taking excepting Lady-day be adapted, that day must be

entered.
We believe six months’ notice is quite sufficient, as it is opposed to principles y
the

good husbandry and mutual ‘interest for tenant to have time to exhaust
land, See reasons elsewhere,)

SCHEDULE.

No. on Plan. Description. Caultivation. Area,

ence Street, Gloucester,
Clarencs farch, 1868.
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X.— On the Solubility of Phosphatic Materials, with special
Reference to the Practical Efficacy of the various Forms in which
Bones are used in Agriculture. By DR. AvGusTUs VOELCKER.

THE comparative efficacy of bones, superphosphate of lime,
coprolites, and other purely phosphatic materials, depends in a
great measure on the facility with which they pass into the
- watery liquids present in cultivated soils from which plants
derive their nourishment.

Coprolites, apatite, rock-guano, and other varieties of mineral
phosphates, scarcely produce a visible effect upon vegetation,
even when they are applied to the land in a finely powdered
condition and in large quantities, because they are not readily
soluble in water, and consequently cannot be assimilated by our
crops in quantities sufficient to promote a Juxuriant growth.

In order to render mineral phosphates more useful, the manu-
facturing chemist, as is well known, dissolves them in sulphuric
acid, or, in other words, converts them into superphosphates,

Experience has not only proved this to be an economical way
of utilising mineral phosphates for agricultural purposes, but
has likewise shown it to be the only available means of converting
the inactive phosphatic minerals into powerful artificial manures.
If it be an admitted fact that such mdterials in a state of fine
powder are of little practical utility to the farmer, it follows’that
manure-manufacturers should render ~phosphatic minerals as
completely soluble as possible by chemical treatment with acid.
It may, however,” be questioned whether this proceeding is
equally well adapted or equally necessary for converting bone-
dust, boiled bones, ivory-dust, and such like materials, into
efficacious artificial manures.

It is found that in porous soils, even half-inch bones are
sufficiently soluble to yield abundance of phosphatic food to the
turnip crop, in accordance with the practice of many good far-,
mers. It is moreover well known that the intimate admixture
of phosphate of lime with decomposing organic matters favours
the solution of the phosphate, and likewise that phosphate of
lime is more soluble in the presence of ammoniacal salts than it
is in pure water.

The various conditions which affect the solubility of phosphate
f lime in water therefore have a direct practical bearing on the
application of bone manures in agriculture.

n the present paper 1 purpose giving a brief account of an
.aperimental inquiry having for its object to determine the
~’'ent to which ‘various phosphatic materials are soluble in

and in some saline solutions. Having directed my atten-
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tion more especially to the circumstances which affect the solu-
bility of bones, I shall have occasion to offer some remarks on
the relative efficacy of the various forms in which bone manures
are presented to the notice of the agriculturist.

Solubility of pure tribasic Plosphate of Lime (Bone-earth) in

distilled Water.

In the first place, tribasic phosphate of lime, artificially pre-
pared, was chosen for experiment. Its preparation was simply
effected by pouring a neutral solution of chloride of calcium into
a solution of ordinary phosphate of soda, taking care not to com-
pletely precipitate the soluble phosphate contained in the latter.

The precipitate produced under these conditions was washed
until a drop of the washings was not rendered in the slightest
degree turbid by nitrate of silver.

Dried and heated, it is a compound consisting of three
equivalents of lime and one equivalent of phosphoric acid—
hence its name, tribasic phosphate of lime.

100 parts contain :—

Lime (3Ca0) .. .. .. .. . 54-19
Phosphoric acid (P O,) .. .. .. .. 4581
10000

Some of the precipitated pure phosphate of lime was left in a
moist gelatinous condition and in that state its solubility in water
was tested. '

The remainder was burnt and afterwards finely ground.

In each case a considerable excess of the gelatinous and moist

recipitated phosphate of lime and of the finely-powdered and
Eurnt phosphate was mixed with about half a gallon of cold
and distilled water, repeatedly shaken up from time to time,
and left in contact with the water for a week. The clear liquid
resting on the undissolved phosphate of lime was then drawn off
"with a syphon and filtered perfectly clear through fine filtering-
per. A pint of the clear solution was then evaporated to
dryness, and the heated residue finally weighed. In each case

two pints of liquid were evaporated separately, and the following
results obtained : —

. Amount of Phosphate of Lime (3 CaO, PO,) dissolved in

1 Pint. Per Gallon.
Grains, Grains.
Pure tribasic phosphate of lime, pre- ;ifi_Expenment %g - Eié
cipitated, burnt and finely ground | 37~ 9275 . 990
Pure tribasic phosphate of lime, pre- ;:%Experiment g‘? e ggg
cipitated, and still moist .. ..} po 7 695 .. .. 536

YOL, 1V.—S. €. N



178 Solubility of Phosphatic Materials.

It will be seen that tribasic phosphate of lime in a gelatinous
and still moist condition is much more soluble than it is after
being dried and burnt. In the latter condition, according to
these experiments, 1 part requires 31,818 parts of water to effect
its solution, whilst in a gelatinous condition 1 part dissolves in
14,388 parts of distilled water.

Solubility of tribasic Phosphate of Magnesia in distilled Water.

Phosphate of magnesia being a constituent of the bones of all
animals, I tried some experiments with artificially prepared
tribasic phosphate of magnesia, obtained by pouring a neutral
solution of sulphate of magnesia into a solution of ordinary
tribasic phosphate of soda, and thoroughly washing the pre-
cipitated phosphate.

In distilled water phosphate of magnesia is considerably more
soluble than phosphate of lime, as will be seen by the fol-
lowing determinations.

Amount of Phosphate of Magnesia (3 MgO, SO,) dissolved by

1 Pint of
Distilled Water, Fer Sallon.
rains, '

G
Phosphate of magnesia, burnt and és'idExPenment 8 ?3?3
finely ground .. .. .. .. ] 8 »
Mean .. .. 88 .... T04
Phosphate of magnesia in a moist ;glglEXPeriment 178 ... iﬁé
condition o e e ol Mean Y. .. 179 e

Here again we see that the precipitated and still moist phos-
phate is much more soluble in water than that which had been
burnt and ground.

Solubility of Phosphate of Lime in Water tontaining 1 per cent. of
Chloride of Ammonium (sal ammoniac), and in solutions contain-
ing 1 per cent. of Carbonate of Ammonia.

A large excess of phosphate of lime was placed in a bottle
and repeatedly shaken with a solution of chloride of ammonium.,
After a lapse of seven days the clear liquid was drawn from the
undissolved phosphate of lime and filtered; 1 pint was then
evaporated to dryness and the residue heated ; the heated residue
~as dissolved in a few drops of hydrochloric acid, and the solution
srecipitated with ammonia; the precipitate was washed with a
ittle distilled water, and then dried, heated, and weighed, when
he following results were obtained :—
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Amount deposited

In 1 Pint. Per Gallon.
. Grains, Grains.
Precipitated phosphate of lime 1st Experiment 277 .... 2216
(3 Ca0, PO;) still moist . .. 2nd o, 267 ... 2136
L { Mean .. .. 272 ... 2176

In the presence of an ammonia salt, phosphate of lime thus
becomes much more soluble than in pure water.

The addition of 1 per cent. of sal ammoniac to the water em-
ployed in the preceding experiments increased the solubility of
phosphate of lime in distilled water nearly fourfold.

Carbonate of ammonia likewise renders phosphate of lime
more readily soluble than it is in pure water, but not to the
same extent as sal ammoniac, as will be seen by the following
results :—

Amount of Phosphate of Lime dissolved by Water containing 1 per cent.
of Carbonate of Ammonia.

. In1 Pint. Per Gallon.

." " Grains. Grains,
1st Experiment 1-42 ..., 1136
Precipitated phosphate of lime { 2nd 140 .... 1120
Mean .. .. 141 .... 1128

In the next place, I have to record some experiments which
have shown me that neither chloride of sodium nor nitrate of soda
has any effect in materially increasing the solubility of pure
phosphate of lime in water.

- Amount of Phosphate of Lime dissolved by Water containing 1 per cent.
of Chloride of Sodium in solution.

Calculated
In 1 Pint. per Gallon.
Grains, Grains.
1st Experiment 52 .... 416
2nd 55 ... 440
Precipitated phosphate of lime{ 3rd » 58 ... 464
4h 57 ... 456
Mean .. .. 555 .... 444

On comparing these results with those obtained by dissolving
phosphate of lime in pure distilled water, it might appear that
the presence of common salt had somewhat reduced the solu-
bility of the precipitated phosphate of lime; I do not, however,
think this was really the case, for the precipitated phosphate used
in the salt experiments had been kept longer and become less
gelatinous and more dense than the specimen treated with distilled
water, and direct experiments have shown me that this difference
in the mechanical condition of the phosphate slightly affects its
solubility in water, o

N
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Amount of Phosphate of Lime dissolved by Water containing 1 per cent.

of Nitrate of Soda.
In1Pit = glletlated
Grains. Gratns.
. . 96
Precipitated phosphate of lime 1st Experiment ,87 et ggg
in moist condition 2od -, 85 wee
**{ Mean .. .. ‘86 .... 688

The material employed in this experiment was recently pre-
pared and very bulky, and on this account dissolved rather
more readily than the phosphate of lime of another preparation
in the previous trial with distilled water.

Making due allowance for the differences in the mechanical
state of aggregation of the particles of the phosphate and the
" unavoidable errors which attach to all analytical determinations
of that kind, I believe the results of the several determinations
decidedly prove that neither common salt nor nitrate of soda
increases the solubility of phosphate of lime in water.

In the next place, I determined the amount of phosphate of
lime which distilled water is capable of taking up from pure
bone-ash, commercial South American bone-ash, coprolites, and
a number of other phosphatic materials, mentioned in the sub-
Joined tabular statement of results.

In operating upon phosphatic minerals, guanos, &c., it is not
sufficient merely to evaporate the watery solution to dryness ; for,
besides phosphates of lime, water dissolves more or less car-
bonate of lime, magnesia, and traces of alkalies, which, added to
the weight of the phosphate of lime, in many instances would give
quite erroneous results. By leaving an excess of the several
materials in contact with water for a week, and subsequently filter-
ing, a perfectly clear liquid was obtained in each case; of this
two pints were evaporated separately to dryness ; the residue was
then dissolved in as little hydrochloric acid as possible, and the
solution precipitated with ammonia ; in some instances the pre-
cipitated phosphate was redissolved and thrown down a second
time with ammonia, and, after washing with a little water, dried,
burnt, and weighed.

The pure bone-ash was made from the shank-bone of a horsc;
and was washed with distilled water for a long time to free it
from all saline matter contained in it before trying the solubility
]of the phosphate. Its composition in 100 parts was as fol-
ows:—
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Composition of Pure Bone-ash (from Shank-bone of a Horse).

*Phosphoric acid
Lime .. -
Magnesia ..
Potash .
Soda .. ..
Carbonic acid
Sulphuric acid

Chlorine.. ..

*Equal to tribasic phosphate of lime (bone-earth) 87-29

. .o ..
.o .o .
. .o
.o .o .o
.o e .o
e ) .o
A L “.

.o

EX}

40°29
5501

84
25
‘08

2:99
traces

«. traces

—

99-41

Amount of Phosphate of Lime dissolved by Distilled Water from the
Sfollowing materials :—

Pure bone-ash (from a very
hard bone) .. .. ..

Commercial sample of American
bone-ash .. .. .. ..

Peruvian guano ..
Kooria mooria guano
Sombrero phosphate
Monks’ Island phosphate
Suffolk coprolites ..

Cambridgeshire coprolites

Estramadura phosphorite

|
{
|
{
{

Norwegian apatite .. .. {

1st Experiment

2nd »

3rd ’

4th '
Mean .
1st Experiment
2nd »»
Mean

1st Experiment
2nd »
Mean

1st Experiment
2nd »
Mean .
1st Experiment
2nd -,
Mean

1st Experiment
2nd »
Mean ..

1st Experiment
2nd »

Mean .. ..
1st Experiment

2nd »
Mean

1st Experiment
2nd '

1st Experiment
2nd .

Mean .. ..

.o

.o

In 1 Pint,
Grains.

‘13
17

14 .

15 ..

‘147 .. ..

25

22

‘30
33

815 .. ..

‘15
‘18

235 .. ..

e oo

oo oo

‘165 .. ..

‘10

3 §
‘105 ..
‘13
12 .
125 ..
09

07
08
‘08
07
075 ..
‘10
‘10
06
05
055 ..

e o

.o

oo ae

Calculated
Per Gallon.
Grains.

104
1-36
12
120
118
2:00
176
188
2:40
2:64
2:52
120
144
132
80
88
84
104
96
1:00
72
56
64
64
36
60
10
10
48
40
44

It will be seen that the earthy phosphates in Peruvian guano
are more soluble in water than the phosphates in bone-ash ; these,
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in their turn, dissolve more readily than the phosphates:in hard
rock guano or in coprolites. Indeed all the harder and crystallised
minerals in the preceding experiments yielded considerably less
phosphate of lime to water than the more porous and amorphous
materials.

Some of the preceding phosphatic substances were next shaken
with solutions containing separately 1 per cent. of chloride of
ammonium, 1 per cent. of carbonate of ammonia, 1 per cent. of

common salt, and 1 per cent. of nitrate of soda; and the follow-
ing results obtained :—

Amount of Phosphate of Lime dissolved by Water containing 1 per cent,
of Chloride of Ammonium (Sal Ammoniac).

Pure bone-ash, yielding to In 1 Pint. Per Gallon,
distilled water 1-20 grains Gralna. Grains.
of phosphate of lime pe v e -39 .o oo 312
gallon .. .. .. ..

g o alsiien wates 176) 15t Experiment 124#1%¢T L W0 Eniact) g5
grains of phosphate of lime ond . 47{after 12 days contact 376
per gallon e e » with water

Cambridge coprolites, yield- . . .
ing to distilled water 56 1st Experiment ?g e }_22

i » Y
Eios ©f Phosphate DT Mean .7 .. 19 . 152

Suffolk coprolites, yielding) 1st Experiment ‘15 . s '120
‘56 graing of phosphate} 2nd . ‘13 e e 104
per gallon to distilled water) Mean .. .. ‘14 e o 112

Amount of Phosphate of Lime dissolved by Water containing 1 per cent.
of Carbonate of Ammonia.

1st Experiment -21 oo 1:68
Suffolk coprolites e .1 2nd ' -22 . e 1:76
Mean .. .. 215 . 172
1st Experiment 19 .. 1-62
Cambridge coprolites .. .. 1 2nd ’ 21 v e 1-68
Mean .. .. 20 . e 160

In all the preceding experiments the presence of ammoniacal
salts increased the solubility of the phosphate of lime in the sub-
stances employed.

Solutions of nitrate of soda and of common salt of various
aegrees of strength left in contact with finely-ground phosphatic
ninerals for a week or longer, I found, dissolved no more phos-
shate of lime than distilled water did. It is needless to give
‘he detailed results, for they were uniformly negative.

F  1g them over, I have now to refer to a number of experi-

‘e 1nstituted for the purpose of determining how far the

- s.ng efficeny of half-inch bones, fine bone-dust, and other
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forms in which bone manure is sold, is affected by their relative
solubility in water.

The raw materials employed in the first series of bone experi-
ments were :—

1. Very hard shank-bones of ox, coarsely ground.

2. Ordinary commercial bone-dust made from rather hard
bones.

8. Ordinary commercial bone-dust made from rather porous
benes.

4. The pith of ox-horns (sloughs), a very porous description
of bone.

5. Boiled bones (the refuse bones of glue-makers).

An excess of each of these substances was placed with pure
distilled water, in glass bottles, in some instances for three days,
in others for a week or 12 days; the liquid was shaken at
intervals repeatedly, then allowed to settle and filtered clear.
The clear liquid was then evaporated to dryness, the residue
heated in a platinum capsule, and taken up with a few drops of
hydrochloric acid. The solution was then precipitated with
ammonia, and the precipitate collected, washed, dried, and
weighed, when the following results were obtained :—

Amount of Bone-phosphates dissolved by one gallon (70,000 grains) of
Distilled Water from different kinds of Bone-dust and Boiled Bones.

Bone-phosphates
dissolved by a
’ ' Gallon of Water.
1st Experiment after 3 days .. -48 grains
1. Hard shank-bones from oxen { ond ) 12, .80,
2, Commercial bone-dust (made] 1st Experiment after 1 week 368 ,,
from rather solid bones) .. { 2nd » » » 424 |,
3. Commercial bone-dust (made} 540
from rather porous bones).. ottt , » »
4, Pith of ox-horns v ee  ee se  #e  er » 536 ,,
5. Boiled bones (glue-makers’ 590
refuse) .. .. .. .. tootonom » »

In explanation of these results, I would observe that the mate-
rial employed in the first experiment was specially selected,
washed perfectly clean, and broken up into coarse bits, which,
before the experiment was begun, were long soaked in cold water
in order to free them from any soluble impurities always present
in ordinary bone-dust.

The very hard bone-dust, it will be seen, was scarcely at all
affected by water in the course of three days; after a longer
period it was somewhat more dissolved ; but even then very little
phosphate of lime passed into solution, for the actual quantity of
bone-phosphates amounted to only eight-tenths of a grain per
gallon, whilst in seven days about four times as much was dis-
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solved from ordinary bone-dust. The two samples of porous |
dust, as might have been anticipated, were more soluble than
nary dust; and the sample of boiled bones, which it shou
stated was reduced to a tolerably fine powder before being p
in water, was slightly more soluble than the two preceding san

Boiled bones, or steamed bones as they may more a
priately be called—for they are the refuse after the gelatin
been extracted from them by high-pressure steam—rvary grea
composition and in their solubility in water. In many inst
this bone refuse yields phosphate of lime far less spar
to water than. good samples of common half-inch bones,
which the fat and but little of the nitrogenous organic constit
have been extracted by boiling.

But although in the present instance boiled bones in the s
of glue-makers’ refuse yielded more phosphate of lime to "
than the other substances employed did, it must not be inf
that this refuse material always affords, with greater readin
supply of soluble phosphates to plants.

The two samples of commercial bone-dust were botl
vsual in the case of green or fresh bones, impregnated
grease, which in a great measure prevents their decompo:
and their solution in water. ‘

" Experiments with hard Bone-Dust.

In the next place, I tried some experiments to test the
bility of bone-dust, made from hard bones, containing but
fatty matter.

The first sample was a specimen of very hard and fine
the second sample was coarser; and the third about as f
the first, but made of bones not quite so solid. On analys
third sample yielded the following results :—

Composition of fine Bone-dust made chiefly from hard solid Bone

Moisture .. .. . o e e 1086
*Organic matter .. .. .. .. . . .. .. 3092
Phosphates of lime and magnesia (bonc-earth) .. 5244
Carbonate of lime .. .. .. . . . 516
Alkaline salts .. e e e e ‘84
Sand .. .. .. o o oL 28
10000

*Containing nitrogen .. .. .. .. .. .. .. 351
Equal toammonia .. .. .. .. . .. .. 456

Separate portions of each of these three samples were |
in glass-stoppered Winchester quarts, and shaken repeatedly
distilled water, the proportions being 500 grains of bone-du
svery decigallon of water. The liquid was then allow
aettle, and after 24 hours’ standing it was drawn off and fi
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perfectly clear. A weighed quantity of the clear solution was
acidulated with hydrochloric acid and evaporated to dryness in
a waterbath ; the amount of nitrogen in the dry residue being
subsequently determined in the usual manner by a nitrogen com-
bustion with soda-lime. When a watery solution of bone is
boiled down to dryness some ammonia evaporates, especially
when the bones are in a state of putrefaction ; for this reason a
few drops of hydrochloric acid were added to the clear bone-solu-
tion, and thereby the volatilization of any ammonia prevented.

In another weighed quantity (generally 1 decigallon) of the
clear bone-solution the phosphates were determined by first
evaporating the solution to dryness, heating the residue in a
platinum capsule, and proceeding further as before described.

The bone-dust remaining undissolved was again shaken up
with as much distilled water as was employed in making the first
solution, it was then allowed to settle for 24 hours, and the filtered
liquid was treated precisely in the same way as the first solution.

In like manner a third solution was obtained from the same
bone-dust which was employed for making the first.

The object of these successive exhaustions with water was to
ascertain if, with the removal of the more soluble nitrogenous
constituents of bone, the solubility of the bone-phosphates re-
mained the same or became less.

In the first watery extract the proportion of nitrogenous organic
constituents, as we shall see presently, was much more consider-
able than in the liquids obtained by a second or third exhaustion
with water, and as some organic matters appear to exercise a
solvent action upon phosphate of lime, it was deemed desirable
to try the effects of successive portions of water upon bone.

Calculated per gallon the following results were obtained in
the several experiments :—

Table showing amount of Bone-phosphates and of Nitrogen — to Ammonia
dissolved by 1 gallon of Distilled Water from hard Bone-dust, digested for
24 hours in Cold Water, in the proportion of 500 grains to 1 decigallon

of Water.
n Amoulr}t_ of Grains of

B h A

v Ist solution .. T63 ... 910 = 1105
1. Very hard bone-dust..{ 2nd extraction | .- . _ .

d extractio } 0 .. 140 = 170

2. Somewhat coarser bone-( 1st solution .. 246 .... 1326 = 1611
dust made chiefly from{ 2nd extraction | . . _ .

solid bone with water }2” v B0 = 660

1st solution .. 280 .... 630 = 765

3. Fine bone-dust made{ 2nd extraction 210 .... 210 = 255

chiefly from solid bone] 3rd extraction | o, -0 = 85

d extractio }280 wee 0 = 85
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The hard texture of these three samples, more especially that
of the first, obviously resisted the solution of the bone-phosphate
in water—a result agreeing well with that obtained in experi-
ments already cited.

Cold water in contact with bone-dust, it will be noticed,
extracts an appreciable quantity of nitrogenous organic matter,
more being present in the first than in the subsequent extracts.

The presence of a comparatively small quantity of soluble
organic matter, however, does not appear in these experiments to
have increased the solubility of phosphate of lime ; for whilst the
proportion of nitrogen present in the shape of organic matter was
much greater in the first than in the second or third solution,
the amount of phosphate of lime remained, practically speaking,
the same in each set of experiments.

Experiments with Spongy Half-inch Bone.

A sample of commercial bone-dust, made entirely from porous
spongy bones and boiled in an open copper, so as to extract
most of the grease, but not to act sensibly upon the gelatine of
the bone, was next experimented upon in the same manner as in
the preceding instances. The results stated per gallon are given
in the subjoined Table :—

Amount of Bone-phosphate and of Nitrogen dissolved by 1 gallon of Water
Jrom spongy half-inch Bone digested for 24 hours in cold water, in the
proportion of 500 grains to 1 decigallon of Water.

Bone-phospha N =
Graize, " omaea M oreean
1st gallon of water 561 .... 2730 3315

Spongy 3-inch bone {2nd i 245 ... 435 = 528

The results of this experiment show plainly that the nitrogen-
ous constituents and bone-phosphates are more easily dissolved
from porous though very coarse bone-dust than from fine dust
made from solid bone.

A portion of the nitrogen found in the first watery solution
of the spongy bone was present in the state of an ammoniacal
salt, for the bone-dust moistened with water on the addition of
soda-lime, liberated free ammonia, which was readily perceptible
oy its characteristic pungent smell. The presence of an am-
nonia salt accounts for the much larger proportion of bone-
phosphate in the first solution; for direct experiments with
bone phosphate of lime and weak solutions of ammeonia salt, as
vointed out above, show that the latter exercise a decidedly solvent
iction upon bone phosphates,

Ammoniacal salts, being very soluble in water, cannot occur
:+ "my anprecigble quantity in the second watery extract of the
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bones; this explains why much less phosphate was found in
the second than in the first solution.

Ezperiments with Bong-Meal and Tvory-Dust and Boiled Bones
: (refuse bones of glue-makers).

Ivory-dust and bone-shavings, being the turnings or raspings
of hard bones, contain rather less organic matter and more phos-
phate of lime than common bone-dust. The sample employed
in the experiments was thus composed :—

Moisture .. .. .. .. . . o . . 18312
*Organic matter .. .. .. .. . .. . .. 2612
Phosphates of lime and magnesia (bone-earth) .. 5374
Carbonate of lime .. .. .. .. . . . 539
Alkalinesalts .. .. .. . . . o . 78
Sand .. .. .. . oL 85
100-00

*Containing nitrogen .. .. .. .. .. .. .. 328

Equal to ammonia .. .. .. e .. 898

Ivory-dust, when free from ‘sand, chalk, or other adulterating
matters, is a valuable refuse, which may be applied to all
purposes for which bones are used in agriculture. It is particu-
larly useful to the farmer for drying wet and very acid mineral
superphosphates.  Coprolite superphosphate when rich in
soluble phosphate is very apt to get pasty in its transit from the
manure-works to the farmer, and in such a condition it is not
easily or advantageously applied to a root crop. Moreover, very
acid mineral superphosphates should not be applied as a turnip
manure without admixture with some other material, on light sandy
soils deficient, as is often the case, in lime or other basic mineral
constituents which abound in clays or marly soils, and which,
by neutralising or precipitating the acid phosphate and free sul-
phuric acid sometimes present in very acid superphosphates, pre-
vent injury being done to the young plants.

Ivory-dust is not only an excellent material for drying up and
greatly improving the quality of mineral superphosphates; it is
likewise a very handy material for the production of home-made
bone superphosphate ; its dusty condition at once secures the
absorption of oil of vitriol, and a dry superphosphate can be
obtained from it without loss of time and without difficulty by
being mixed in a wooden tub* with 25 to 30 per cent. of brown
sulphuric acid diluted with an equal weight of water. Such
a mixture almost directly dries up sufficiently to admit of being
placed in a heap; indeed it is only necessary to mix the acid and
ivory-dust as rapidly as possible together.

* A small tub or barrel cut in two may be employed for the purpose, and a
considerable quantity may be made in a short space of time,
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Whilst speaking of ivory-dust and its uses, I am anxious to
put purchasers of this refuse on their guard, for its powdery state
admits of the ready admixture of chalk, sand, ground gypsum,
and vegetable ivory, which adulterants are not readily detected
by the look or feel.

Vegetable ivory in appearance closely resembles bone-shavings
or ivory-dust, but, being a vegetable production of the same
chemical character as woody fibre, it has as a manuring agent
just as little value as sawdust.

Some time ago an adulterated sample passed through my
hands, and on analysis yielded results which, for sake of com-
parison, I place side by side with the composition of the pure
substance :—

Composition of Ivory-dust.

Adulterated with Gypsum Good Ivory-
and Vegetable Ivory. dust.
Moisture .. .. .. . . . . .. 1001 ... 1312
*Organic matter .. .. .. .. . .. .. 4040 .... 2612
Phosphates of lime and magnesia (bone-earth).. 2801 .... 5374
Carbonate of lime - Y 539
Alkaline salts .. .. .. . . . . T .. 78
Sulphate of lime (gypsum) B U: ¥ 7 ST none
Sand .. .. . o o L B30 ... ‘85
10000 100-00
*Containing nitrogen .. .. .. .. .. .. 215 3-28
Equal to ammonia .. .. .. .. .. .. 261 3-98

Besides gypsum a considerable quantity of vegetable ivory was
added to the adulterated ivory-dust, and in consequence both the
amount of nitrogen and of bone-earth was much (}ess than in the
genuine commercial article.

Bones submitted to high-pressure steam may afterwards be
ground to a powder almost as fine as coarse flour, and, when the
process has been properly carried out, will be found not to have
lost much nitrogen. Such a sample of steamed bone-meal was
used in experiments on the solubility of bone materials, and
yielded on analysis in 100 parts :—

Composition of Bone-meal (steamed).

Moisture .. .. .. . o o . .. 911
*Organic matter .. .. .. .. .. . . 21925
Phosphates of lime and magnesia (bonc-earth)  61-94

Carbonate of lime
Alkaline salts e e e w170
Sand .. .. . . . L o o . 132
. 100-00
*Containing nitrogen .. .. .. .. .. .. 2:84

Equal to ammonia .. .. .. .. .. .. 3845
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The bone-meal, ivory-dust, and boiled bones were cxhausted
with three successive quantities of water, and several solutions
were obtained, in which the amounts of nitrogen and dissolved
bomla-phosphates were determined as before with the following
results :—

Table showing the amount of Bone-phosphate and Nitrogen dissolved by
1 gallon of Water left in contact for 24 hours with Bone-meal and JTvory-
dust, in the proportion of 500 grains to 1 decigallon.

Bone-phospbat Nitrogen, = A ;
1st solution 910 .... 701 = 851

Bone-meal .. .. ..{2nd 280 .... 850 = 425
3ad 170 ... 315 = 382

1st solution 455 .... 686 = 833

Ivorydust .. .. ..y2nd 245 ... 343 = 416
3rd » 280 .... 274 = 333

Boiled bones (refuse bones il{::,ltdsolunon 3%8 o 1‘;'1)8 : 2:]3“.';27)
of gluemakers) .. .|y ) 215 L0 1798 = 216

In conformity with similar trials the 1st solution in each case
contained more phosphate of lime than the subsequent ones,

The glue-makers’ refuse, it will be seen, yielded to water
about the same quantity of bone-phosphates as the ivory-dust,
and the bone-meal about twice as much.

These variations in the proportions of soluble phosphates in
the various forms in which bones are used in agriculture, no
doubt must have a considerable influence on the readiness with
which they are appropriated by our crops.

Ezperiments with rotten Bone-dust.

Professor Waohler, of the University of Gottingen, if I am not
mistaken, first pointed out that bone-dust, moistened with a
little water, in the course of a few days yields a considerable
quantity of phosphate of lime to water, and that this solubility
rapidly increases with the putrefaction of the gelatine.

Many years ago the late Mr. Pusey, it may be remembered,
suggested that bone-dust moistened with water and mixed with
ashes, sand, or porous earth should be placed in a heap, and the heap
kept moist by occasionally pouring water, stale urine, or liquid
maaure upon it. Adopting this suggestion, practical men soon
found that bones broken into rough pieces with a sledge-hammer,
may by this simple means not only be reduced to a finer state of
division, but also rendered much more efficacious as a manure
for root crops. Wdhler’s direct experiments upon putrefying
bones afford a rational explanation of the benefit arising from
preparing bones in accordance with Mr. Pusey's recommenda-
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tion, and as his are the only experiments on record, I deemed it
desirable to try the same experiments upon perfectly rotten bones
which I had made with other forms of bone manure.

A sample of the bones used in my experiments, on analysis,
yielded the following results :—

Composition of rotten Bone-dust.

Moisture .. .. .. . . . . . . 1202
*QOrganic matter .. . .. .. .. .. .. .. 2871
Phosphates of lime and magnesia (bone-earth) .. 4928

Carbonate of lime and alkaline salts 892
10000

*Containing nitrogen .. .. .. .. . . .. 344
Equal to ammonia .. .. . . .. e .. 4017

These bones had a dark colour, a pungent smell like rotten
cheese, and imparted a deep brown colour to water.

Mixed with a little water and soda-lime they gave off ammonia
abundantly, showing that they contained readily formed ammonia
in saline combination.

_ Three successive solutions were prepared as before, and the
amount of bone phosphate and of nitrogen determined in each,
when the following results were obtained :—

Table showing the amount in grains of Bone-phosphate dissolved in 1 gallon of
Water left in contact with Rotten Bones for 24 hours tn the proportion
of 500 grains of Bones to one decigallon of Water.

Bone-phosphate. Nitrogen = Ammonia.

1st solution .. 2030 .... 2870 = 3485

Rotten bone-dust ..{ 2nd ,, .. 1050 .... 490 = 505
d , .. 680 .. B350 = 42

In comparison with all the other varieties of bone manure the
rotten bones, it will be seen, yielded a very considerable pro-
portion of phosphate of lime to cold water; thus furnishing
another direct proof that bone-dust in a decomposed condition is
much more efficacious and quick in acting than fresh bones.

Boiling water, I find, dissolves a still larger amount of phos-
phate of lime than cold, as will be seen from the following
experiment, in which rotten bones in a far advanced state of
putrefaction were employed.

100 grains of such rotten bone-dust were boiled out with
10 ounces of water; the liquid produced was filtered perfectly
clear, evaporated to dryness, and the amount of phosphate in the
oated residue determined as before.
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The 100 grains gave 2:27 grains of soluble phosphate of lime.
A gallon of bone liquid, produced in this way, consequently will
contain as much as 36-32 grains of bone-phosphate. The inso-
lnble portion of the bone was boiled out a second time with
10 ounces of water. The resulting clear liquid was found to
contain ‘49 of a grain of phosphate, or one gallon would contain
7-89 grains, showing that with the first reduction of the ammo-
niacal and nitrogenous compounds the solubility of the phosphate
of lime became greatly diminished.

The rotten bone-dust used in this experiment had in 100 parts
the following composition : —

Moisture .. .. .o ee ee e ee e . 2153
*Organic matter .. .. .. .. . . . .. 1852
Phosphates of lime and magnesia (bone-earth) .. 39-24
Carbonate of lime and common salt .. .. .. 1914
Sand .. .. .. . . . L . . . 185
100-00

*Containing nitrogen .. .. .. .. .. .. .. 182
Equal to ammonia .. .. .. .. .. .. . 221

Ordinary bone-dust does not, or ought not to, contain more
than 1 to 1} per cent. of alkaline salts; sometimes, however,
common salt, or a strong solution of brine, is added with a twofold
object in view—to increase by a cheap admixture the weight
of the bone-dust; and to arrest or prevent fermentation, which
readily sets up when moist bones, especially those from which
most of the grease has been boiled out, and which are kept in a
heap. Fermentation is always accompanied by elevation of tem-

rature and partial destruction of all organic matter. A heap of
ermenting, or more correctly speaking putrefying, bone-dust
heats more or less strongly ; and besides the gases arising from
the destruction of organic matter, throws off a good deal of water
in the shape of invisible vapour. The loss in weight sustained
by keeping ordinary bone-dust in a heap for a period of 3 or
4 months, according to its condition, generally amounts to
from 12 to 18 per cent. Salt, as is well known, acts as a check
to fermentation and keeps the heap moist. In the sample of
rotten bone-dust used in the last-named experiment I found a
good deal of salt, which appears to have been mixed with it for
the purpose just referred to.

It may be suggested that the large amount of phosphates in
the watery solution of the last sample may have been due to the
presence of common salt. Direct experiments, however, have
shown me that the phosphates in bones are not rendered more
soluble in water by its agency. As the negative results ob-
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tained by me by digesting various forms of bone-dust with
salt solutions have no special interest, I content myself by
mentioning only two or three which give as good a proof in sup-
port of the opinion just expressed as that afforded by the whole
series.

500 grs. of fine hard bone-dust and 200 grs. of salt were
mixed with 1 decigallon of water, and the phosphate dissolved
by the saline liquid afterwards determined. .

Under the same circumstances as those in which pure water
dissolved 2-80 and 210 grains of bone-phosphate per gallon, salt
solutions took up 2-10 and 2-40 grains of bone-phosphates re-
spectively, or almost precisely the same quantities as pure water.

I may mention in passing that lately a peculiar description of
bone-dust has been seen occasionally in the manure market. It
is imported from Belgium, and sold as prepared Belgian bones.
It is very brittle, generally rather damp, emits a strong ammo-
niacal smell similar to that of rotten cheese, and appears to
be a refuse obtained in the manufactory of gelatine or some such
substance. Prepared Belgian bones, like English glue-makers’
boiled or refuse bones, when dry are readily ground into a fine
powder, which though not so valuable as fine ordinary bone-dust
for manure, may nevertheless be used with advantage both for
root crops and for pastures,

Three samples analysed by me a short time ago had the
following composition :—

- Composition of Three samples of prepared Belgian Bones.

) L 1L uL
"Moistare .. .. .. .. .. .. .. 2266 .. 1649 .. 2773
*QOrganic matter .. .. .. .. .. .. 1012 .. 1140 .. 88l
. Tribasic phosphate of lime (bone-earth) .. 56°94 .. 6084 .. 51-32
Carbonate of lime and alkaline salts .. .. 949 .. 10006 .. 1116
Sand .. .. o o o o L 9. 122 98
100-00 100°00 10000
*Containing nitrogen .. .. .. .. .. 1'14 1-28 *86
Equal to ammonia.. .. .. .. .. .. 1°38 1-55 1:04

Sample No. II. is by far the best of the three, for it contains
less moisture, and more nitrogenous matter and phosphates than
the other samples.

A still more valuable bone preparation than the preceding
may be obtained in works in which patent size is made, not by
boiling out the gelatine, but by dissolving the mineral portion
of bones by means of cold diluted hydrochloric acid, and leaving
the gelatinous tissue of bones behind.

In works wherein this plan is adopted large quantities of an
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acid liquid, essentially a solution of bone-phosphate in hydro-
chloric acid, are obtained. By adding slaked lime or carbonate
of soda until the free acid is neutralised, the phosphates fall
down as a white voluminous precipitate, which after subsidence
may be collected, partially washed, and dried on a hot plate.
When carefully prepared in this way, precipitated bone-phos-
phates constitute a very valuable fertilising material, which is
readily assimilated by plants,

A reference to experiments given in preceding pages will show
that, in a precipitated state, phosphate of lime is far more easily
soluble in water, and more efficacious as a manuring agent than
in the shape of phosphatic minerals, bone-ash, or even fine bone-
dust.

When moderate care and skill are employed in the manufacture
of precipitated phosphates, an exceedingly light, dry, and very
valuable white powdery substance containing from 78 to 80 per
cent. of pure tribasic phosphate of lime can be obtained.

Generally, however, workmen add more lime to the acid
liquid than is necessary to precipitate the phosphates, and the
excess of lime falls down with the precipitate and afterwards
gets changed into insoluble carbonate of lime, which remains
mechanically mixed with the phosphates.

The addition of slaked lime to the acid liquid, I need hardly
say, produces chloride of calcium, which remains in solution.
The liquid containing this very deliquescent salt is seldom removed
as perfectly as it might be from the precipitated phosphates.
Prepared on a manufacturing scale the bone precipitate generally
contains some carbonate of lime with more or less chloride of
calcium, moisture, and water of combination, It is sold in com-
merce as bone-flour, and varies much in composition, and con-
sequently in value, as will be seen by glancing at the subjoined
analysis : —

Composition of two samples of Bone-flour (precipitated Bone-phosphates).

I 1L

Moisture and water of combination .. .. .. 38020 .. .. 2251
®Phosphoric acid .. .. .. .. . . .. 2883 ... 3050
ime v ee ee e e ee e ee e 3452 ... 4065
Magnesia, chlorine, &c. .. .. .. . .. .. 992 . .. 615
O 153 ... 19
100-00 10000

*Equal to tribasic phosphate of lime (bone-earth)  52°04 66°58

In a third very inferior sample I determined separately
chlorine, carbonic acid, phosphoric acid, lime, &c. Uniting the
constituents found in the compound, its composition may be
stated as follows:—

VOL. IV.—S. 8. o
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Composition of a sample of tnferior Bone-flour ( Commercial precipitated
DBone-phosphates).

Moisture (loss at 212° F.) .. .. .. 1687
Organic matter and combined water . 501
Tribasic phosphate of lime .. .. .. .. 3628
Carbonate of lime .. .. .. .. .. .. 465
Chloride of calcium .. .. .. .. .. .. 3172
Insoluble siliceous matter (sand) .. .. .. 547

100°00

Chloride of calcium is a very deliquescent salt, which is
injurious to vegetation, and therefore ought not to occur in so
large a proportion as it did in this sample.

An excellent artificial manure for root-crops may be obtained by
mixing together 3 parts of prepared precipitated bone-phosphate
with 3 parts of Peruvian guano. Applied at the rate of 4 cwts.
per acre, the mixture will be found especially useful for root-
crops intended to be grown on light land.

Equal parts of precipitated bone phosphate (of a good sample),
Peruvian guano and common salt, and applied at the rate of
8 to 9 cwts. to the acre form a capital dressing for permanent
pasture,

Summary.

The chief points of interest embodied in the preceding pages
may be briefly summarised as follows :—

1. Pure and dried phosphate of lime is sparingly soluble in
water.

2. In a moist state and the voluminous condition in which it is
obtained by precipitation from its solution, it is about four times
as soluble 1n water as it is after it has been dried and heated.

3. Ammoniacal salts added to water materially increase the
solubility of pure phosphate of lime, and of the phosphates in
bone-ash, coprolites, and other phosphatic minerals.

4. Nitrate of soda and common salt neither increase nor
diminish the solubility of phosphates in water.

5. Bone-ash is not sufficiently soluble in water to be used with
advantage by itself or mixed with other fertilising matters as a
manure.

6. The carthy phosphates in Peruvian and phosphatic guanos,
still containing a good deal of organic matter or salts of am-
monia, are sufficiently soluble in water to be readily appropriated
by plants.

7. The phosphates contained in coprolites, apatite, Sombrero
rock, Spanish phosphate, and other phosphatic minerals, especi-
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ally when they are hard and crystalline, are very little acted
upon by water.

8. For agricultural purposes, phosphatic minerals as well as
bone-ash should be treated with a quantity of sulphuric acid
sufficient to convert the whole of the insoluble phosphates therein
contained as completely as possible into soluble combinations.
It is a waste of good raw material to leave much of the in-
soluble phosphates unacted upon by acid.

9. Insoluble phosphates present in superphosphate, or s1mx]ar
artificial manure, have little or no practical value to the farmer.

10. The different kinds of bone-dust vary much in their
solubility and practical efficacy as manures.

11. Bone-dust made from solid bones, even when reduced toa
fine powder, is less soluble in water and acts more slowly on
vegetation than much coarser bone-dust made from porous or
spongy bones.

12. Fresh bones impregnated with grease do not readily enter
into decomposition, and are less valuable as a manure than bones
from which most of the fat has been removed by boiling in an
open copper.

13. Fat or bone-grease has no fertilising value whatever, and
8s it retards the solution of bone-dust in water, it is decidedly an
objectionable constituent of fresh bones, as far as the agriculturist
is concerned.

14. Water dissolves much more phosphate of lime from rotten
than from fresh bones.

15. During the putrefaction of bones, soluble nitrogenous
organic compounds and ammoniacal salts are produced from the
gelatine contained in bones. These compounds act power-
fully and quickly as fertilising constituents, and are indirectly
useful in greatly enhancing the solubility of bone-phosphates in
water.

16. Bone-dust kept in a heap for a period of 3 or 4 months,
heats and becomes more efficacious as a manure than bone-dust
applied to the land fresh from the mill.

17. Ivory-dust (or bone-shavings) is frequently adulterated with
gypsum, fine sand, or vegetable ivory, but when genuine is the
best form in which bone can be used for the production of home-
made superphosphate. '

18. High-pressure steam renders bones so brittle that they
can be readily ground into a fine powder, which is readily
agsimilated by plants.

19. Bone-meal prepared by high-pressure stean contains not
much less nitrogen than ordinary bone-dust, and as a manure
is far more efficacious and valuable than the latter.

20. Placed in a heap with ashes or sand, and o;caslonally

o
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moistened with liquid manure or water, bone enters into putre-
faction, and becomes a much more soluble and energetic manure
than ordinary bone-dust.

An excellent way of rendering bone-dust soluble, it may also
be mentioned, is the Norfolk plan of putting it in alternate layers
between fresh farmyard-manure, and letting both ferment together
in a conical heap, covered up with earth to prevent the loss of
any fertilising matter, and to secure it from penetration by heavy
rains.

Laboratory, 11, Salisbury-square, Fleet-street,
February 1st, 1868.

X1.—Report on the Trials of Fized and Portable Steam-Engines
at the Bury St. Edmund’s Meeting, 1867.

THE following Report was received by the Stewards of Imple-
ments at the Bury St. Edmund’s Show too late to be inserted in
the last Journal.

To the Council of the Royal Agricultural Society of England.

My Lorps AND GENTLEMEN,—We have the honour to hand you our Report
of the Trials of Fixed §team-Engines and of Portable Steam-Engines at the
Meeting of the Society held at Bury in July last.

F1XED STEAM-ENGINES.

e awarded the First Prize to Messrs. Clayton, Shuttleworth, and Co.,
who exhibited an engine well designed and thoroughly well made, which
showed a very low consumption of fuel. The cylinder was steam-jacketed,
and the jacket was in full use during the trial, although, from the relative
positions of the Society’s boiler and the engines to be tried (it not being
possible to run the condensed steam from the jacket back to the boiler), the
water was suffered to escape.

The Second Prize was awarded to Messrs. Tuxford and Sons. This engine
also had a steam-jacketed cylinder, and was in other respects well designed
and very well made; but during the trial the steam was not kept on the
jacket, and we believe that this had the effect of increasing the amount of
steam used.

The Engine of the Reading Iron Works Company we highly commended,
as in its consumption of fuel it was but little above that of Messrs. Tuxford,
and the workmanship was very good. This engine was furnished with a
means of varying the cxpansion without stopping the engine. This is an
ﬁiltremely valuable adjunct to an engine when it is in charge of an intelligent

ver.

We commended the Oscillating Engine of Messrs. Deacon and Wood,
because, although a very cheap engine, it gave a very good result as to con-
sumption of fuel.

As regards the Portable Steam-Engincs, whether single or double cylinder,
these, so far as noticed in our Award shects, werc put through a double
trial, the second being at 50 per cent. of load in excess of the first.
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SINGLE CYLINDER PORTABLE ENGINES,

In this class we awarded the First Prize to Messrs. Clayton, Shuttleworth,
and Co., who produced a thoroughly well designed and well made engine,
which did its work with an extremely small consumption of fuel. .

The Second Prize we awarded to Messrs. Tuxford and Sons, whose engine
was also extremely well made and designed, and who gave proof of an economy
but little below that of Messrs. Clayton, Shuttleworth, and Co.

The Reading Iron Works Company’s Engine we highly commended. Tt
was extremely well designed and well made. This engine was fitted with a
means of varying the expansion, similar to that employed in the fixed engine
by the same makers. See our remarks thereon.

We also highly commended the Engine of Messrs. Brown and May, because
it gave, without any separate expansion valve, a very good economic result,
It was a very plain, serviceable engine.

Of the Double Cylinder Portable Engines four only were tried twice.

The First Prize was given to Messrs. Clayton, Shuttleworth, and Co., whose
Engine, well designed and well made, worked with great economy.

The Second Prize was given to Messrs. Ransomes and Sims, whose Engine
was of extremely good workmanship, and gave a performance in respect of
coal differing but by a small fraction of a pound from that given by Messrs.
Clayton, Shuttleworth, and Co. )

The Engine of Messrs. Tuxford and Sons well deserved the high com-
mendation we gave it, although we could not lose sight of the fact that its
price was higher than that of its competitors.

The Engine of Messrs. Brown and May we highly commended, because, as
in the case of their single engine, it was of a plain, serviceable class, and yet
gave a very good result,

We have the honour to be, my Lords and Gentlemen,
Your obedient servants,
Jonw V. GoocH,
F. J. BRAMWELL,
Jas. EasTtox,
Judges of Steam-Engines,
London, November T, 1867.

To the Senior Steward of Implements at the Bury Show of the Royal
Agricultural Socicty of England.

My Lorp,—We have the honour to submit for your Lordship’s consideration
and that of the Council some recommendations as to the preparations for and
conduct of the trials of steam engines in future years, which are prompted
partly by the difficulties experienced this year, and the consequent delay of
our award and also of our report; and partly by the consideration of the fact,
that the circumstances under which the trials take place, although affording
results which are for many purposes very valuable, do not correspond with the
circumstances under which an engine would be worked by a purchaser.

The F1xep STEAM EXGINES (as you are aware) arc supplied with steam from
a boiler belonging to the Society, but attended to by the workmen employed by
each exhibitor. Although there is not any clause forbidding the exhibitor to
heat the feed-water supplied to this boiler, nevertheless, there scems to have
been an understanding among them that this should not be done; we think
it would be well if it were stated in the * conditions” hereafter to be pub-
lished, that the cxhibitors will be allowed to apply any feed-water heater that
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they think fit, so long as such heater derives its heat from the exhaust
only, and so long as the heated water can be brought to the feed-pumyj
plied by the Society. Our object in making this suggestion is to ds
Wi&h the anomaly that now exists between the performance of the fixed «
and the portable engines—an anomaly largely due to the fact that nea
whole of the portable engines use feed-water heaters, while the fixed .
do not use them upon their trials.”

It will be in your recollection that on this occasion two trials were ¢
to be made with each portable engine. The first with the load equiva
the nominal power of the engine ; the second with the load correspon
a power 50 per cent. in excess of the first.

We find the relative results of these trials (except in one or two ca
which we can partly account) to be so nearly alike, that we think o
trial in respect of load need in future be made, such trial to be either w
ordinary load or the excess load, as may be decided by the Council.

At this trial we think it should be made a condition that only o
should be allowed to attend to the fire, the oiling, the feed-water, t|
paration of the coal (such preparation to be made while the engine is ru:
1n fact, to attend to the whole work of the engine.

At the present time we have seen as many as six men engaged in at
one engine; viz., one man breaking the coals into pieces the size o
walnuts, another man putting these pieces on to the fire with a shovel
money-gcoop, another man oiling the cylinders, another oiling the b
another putting the feed-water into the heater by ladlefuls at a tin
another ready for any odd job that might arise. This clearly is a cc
of things that could not exist in ordinary work, and we therefore think
desirable that in trials also made with portable engines, the whole atte
for each engine should be done by one man.

At the same time we think it important for instruction to engine-
and to purchasers that the very best results to be obtained in reference
to consumption of fuel should be known, and we therefore are of opini
each exhibitor should be allowed to have a second trial at which he
employ (as he now does) as many men as he pleases. It is clear th:
wil‘)not admit of three trials being made, two trials are the utmost t
be attempted ; and we are of opinion that more useful results will be o
by the course we have ventured to suggest than by continuing the tw
at different loads as at Bury.

We are also of opinion that it would be an extremely easy matter ¢
provision for taking accurately the amount of water evaporated by eac
during the trial of its engine, and thereby to arrive at how much of th
was due to the boiler and how much to the engine. We are aware, it
said, that the only thing in which the purchaser is interested is the fina
of work done by the engine for the coals consumed, and that he is n
rested in the steps by which this result is reached ; but we are of
that this is a very narrow view to take, and that the purchaser is the
above all others, interested in such details of information as are nece:
.nable makers of engines to discover the points which need correcti
hus to keep up progressive improvements in the amount of work doi
7dven quantity of fuel.

We also recommend that all brakes intended to be used should, pre

o the trials, in addition to being put into perfect working order, be ¢
~orked to a sufficient extent to overcome the effects of standing idle.

Each brake should have appointed to it an intelligent man, thoi
~apable of working and regulating it with certainty.

As goon as it i3 known what number of engines are intended for tr
‘ima necessary to make the trials should be precisely estimated, taki
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aceount the number of brakes to be used ; and the Judges should so begin the
trials as to ensure their being completed by the ovening of the Friday before
the show opens, and thus ensuring for themselves time on the Saturday care-
fully to consider the results and make their awards, so that the exhibitors may
have them on the first day of the show.

The water tanks should be placed at a height of not less than 10 feet above
the level of the trial platform, and the hose-pipes and all outlets should be
not less than 2 inches inside diameter, and should be proved all tight and
secure.

With respect to the printed “ conditions” of trial, we think that—

Each boiler should be fitted with check-valve for the feed-water in addition
to the two pump-valves specified in Clause 9.

Clause 13. The examination should be made at such time and in such
manner as the Judges may determine.

¢ SPECIAL ARRANGEMENTS.”

Clause 4 should follow Clause 7, and read “ his own driving strap ” for each
description of engine. Several exhibitors at the Bury Show appeared to be
under the impression that the Society provided straps for portable engines.

Clause 8. Is not the first week in July much too near the time of trial to
allow the necessary arrangements to be perfected ?

Clause 9 we think should be modified as follows:—All the fixed engines
intended for trial must be fixed in their places according to the order of trial
on the trial platform by a given time, viz. by the . of ,
and strictly in the position and under the conditions required ; and all portable
engines must be placed (so far as the allotted space will allow) also in the
order of trial : and those for which there is not room on the platform must be
drawn up in front of it not later than the cvening of the day above-named.

‘We have the honour to be, my Lord, your obedient servants,
JonN V. Gooca.
¥. J. BRAMWELL,
Jas. Eastox,
Judges of Steam Engines,
November 7, 1867.

XIL—Statistics of Live Stock and Dead Meat for Consumption
in the Metropolis. By ROBERT HERBERT.

NOTWITHSTANDING that the importations of foreign stock into
the United Kingdom during the last six months of 1867 were
considerably less than in the corresponding period in 1866, a
rather heavy fall took place in the quotations; so that both
beasts and sheep have now declined to about their average value.
Several causes have operated seriously against price :—viz., the
unusually prime condition in which the stock has made its
appearance from nearly the whole of our grazing districts;
the great increase, both here and on the continent, in the
slaughter of animals destined for consumption in the metropolis ;
and the restrictive measures in reference to the removal of



200 Statistics of Live Stock and Dead Meat

beasts without the four-mile radius. Those measures have
much cavilled at by the trade in general ; but so long as
is a possibility of a fresh outbreak of disease, they wi
continued. The supplies derived from the continent—:
20,000 tons—were mostly disposed of at moderate curre
The total number of beasts exhibited and disposed of i
metropolitan market was 138,520 head, against 148,320 he
1866; 181,400 in 1865; 177,944 in 1864 ; and 168,232
in 1863. Lincolnshire, Leicestershire, and Northampton
forwarded 7510 more bullocks than in the previous «
sponding season. The increase from Norfolk, Suffolk,
and Cambridgeshire, was 1800 ; from other parts of En
240, from Scotland 321, and from Ireland 1472 head.
latter, however, were mostly in very poor condition—the s
price having been only from 6/. 10s. to 10/. each. As re
the progress of crossing, it may be observed that nearl
whole of the beasts from Scotland were crosses between §
horns and Ayrshire cows. Their quality was unexceptio
good. Judging from the large number of pure breeds or
from our various grazing districts, the crossing system doe
appear to be on the increase in England.

The supplies of sheep brought forward in 1867 were 69-
against 708,260 in 1866 and 769,814 in 1865. The defic
in number was made good by the improved weight and ¢
tion of most breeds on sale. Throughout the six montt
trade was in a most unsatisfactory state, and prices grac
gave way, until at one time the highest value of the best I
and crosses did not exceed 4s. 10d. per 8 lbs. In 186¢
description of stock sold at 6s. 6d. per 8 lbs.

The few calves on sale commanded very full prices-
from 4s. 4d. to 5s. 10d. per 8 lbs.

Although the supply of pigs was only moderate, the
trade was heavy, at low prices—viz., from 3s. 4d. to 4s. 2
8 Ibs. These quotations, owing to the high price of
potatoes, &c., were very unremunerative to the breeders
feeders.

The total numbers of stock exhibited in the six
were :—

Head.
Beasts .0 ¢ .o oo e e .. 138,520
CowS co i et ee er en e 1250
Sheep .. .« .« & . . .. 694,500
Calves .. .. . & . . .« 10423
Pigs .. & o o o o o 14,034

Tn the seven previous seasons these were :—
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| Besn | Cows SueepandLembe| Calves | Piga
1860 .. .| 145,420 | 3015 | 762,740 | 15,766 | 15,470
1861 .. .. l 149,750 | 3187 | 774,260 | 12,441 | 20,116
1862 .. ... 159,450 | 3148 | 750,671 | 12,579 | 18,220
1863 .. .. 168,232 | 8127 | 761,070 | 14,822 E 17,550
1864 . . ! 177,944 | 3221 769,814 | 17,967 i 19,306
1865 .. .. i 181,400 | 2177 ! 890,160 | 21,532 . 16,151
1866 .. .. 148,32 | 2000 708,260 | 12,291 l 17,480

The district bullock supplies, including Ireland and Scotland,
in the last six months were :—

District Bullock Arrivals.

Sordem | e | Oerpweof | gona | teane,
1860 .. ..| 66,140 | 9,500 | 20, 500 1,151 7,852
1861 .. .. | 71,450 ! 2,500 | 9,700 4,586 | 14,340
1862 .. .. | 74,570 f 5,050 | 19,620 2,307 | 14,820
1863 .. .. 66,510 | 3,850 21,250 3,213 | 11,280
1864 .. .. | 60,350 1 8,400 19,400 3,625 7,079
1865 .. .. | 52,270 ; 1,600 20,070 4,512 5,011
1866 .. .. | 35,900 l 2,700 16,340 1,844 4,170
1867 .. .. | 43,410 ' 4,500 16,580 2,165 5,642

The total imports of foreign stock into London in the last six
months of 1867 amounted' to 289,124 head, against 378,875 in
the corresponding period in 1866, 557,875 in 1865, and 362,709
in 1864. At the outposts the arrivals fell off considerably. The
heavy fall in the value of both beasts and sheep, but more
particularly in the latter description of stock last year, prevented
the usual number of animals being shipped from the continent.
Although the supply diminished, the general quality of the
stock exhibited signs of great improvement. The comparison of
prices stands thus:—

P
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Averags Prices of Besf and Mutton,
Beer.—Per 8 1bs. to sink the Offal.

1863 | 1864, | 1865 | 1368 | 1ser
s, d. s, d. s, d. s. d. s d.
Inferior .. | 3 4 3 6 3 2 3.6 3 2
Middling .. | 4 2 4 6 4 6 4 8 4 4
Prime . 5 0 5 6 5 4 5 4 4 10
MuTroN.—Per 8 lbs. to sink the Offal.
1863. 1864 | 1865. | 1866, 1867.
s, d. s, d s. d. s, d. s. d.
Inferior .. 4 0 4 2 4 6 4 0 3 2
Middling .. | 5 0 | 5°2 | 5 6 | 5 2 | 4 3
Prime .o 510 510 6 8 6 2 410

orts of Foreign Stock into London in the last Siz Months of 1867.

From Beasts. ang‘if:g)bs. Calves. | Piga.
Bor or  ee ee e 201 72 . .
rdam .. .. .. .. 34 2,837 19 .
p e es ee e 213 15,935 1,341 40
ma .. . . . 306 . e .
me .. .. .. .. 455 95 27 .
Dee .. .. 3,228 3,917 197 .
o er  ee ee e 911 . . .
I . . 132 . 9 .
13 e e 538 . .
e e ae ee e 337 . 16 .
'k . o er e . 9 68 16
munde .. .. .. 2,069 2,974 76 .
£: ) 755 . . .
burg .. .. .. .. 1,655 284 473 .
rg .. .. P 4,061 27,162 13 749
S 306 2,701 43 343
gen .. .. .. .. 7,349 45,138 2,058 10,774
gen and Meive Diep | 344 8,648 121 933
18 e e | 176 362 . .
berg .. .. . | 134 70 . o
e ' 3 . 1 .
ilik .. .. . e . 31,015 3 .
L ST 234 1,593 411 .
Diep .. .. . 418 25,172 . .
e . 1,461 . . .
e e e e | 319 1,359 214 .
b S, ‘ 544 130 . .
s and Aalborg .. .. 252 270 166 o
lam .. .. .. .| 297 1,668 12 | 8,048
e ee ee ee es | 476 . . .
ersburg .. .. .| 103 . o .
g e .. 34,471 28,677 1 .
e .. .. . . 578 . . .
o Sl 354 . - .
Total .. .. .. .. | 62,764 200,088 | 5,369 20,903
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Imports at Corresponding Periods.

Beasts. | Sheep and Lambs.|  Calves. Pigs. |
1860 .. .. | 59,817 243,804 19,594 21,510
1861 .. .. | 59,049 266,249 19,715 25,919
1862 .. .. | 57,356 250,140 19,610 17,279
1863 .. .. | 61,435 241,209 17,497 18,936
1864 .. .. | 76,922 238,121 16,793 30,803
1865 .. .. | 88,775 399,220 19,535 50,445
1866 .. .. | 92,839 251,545 | 14,544 19,252
1

Rough fat was abundant and low in price—the average quota-
tion having been 2s. 2d. per 8 lbs.

Newgate and Leadenhall markets were heavily supplied with
meat. The trade generally was very inactive. Beef sold at
from 3s. to 4s. 6d.; mutton, 3s. 2d. to 4s. 6d.; veal, 3s. 10d. to
4s. 8d.; pork, 3s. to 4s. 4d. per 8 lbs. by the carcase.

The production of wool in England in 1867 was very large—
viz., 125,000,000 1bs. or 18,000,000 lbs. more than in 1866.
This heavy growth, added to enormous importations from our
colonies, had a most depressing influence upon the trade. Prices
fell from 2d. to 3d. per lb.,, with every prospect of a further
decline in them, as we learn that the last clip in Australia and
at the Cape was considerably in excess of 1866. The high
duties upon wool and woollen goods in America tell seriously
against the trade as a whole. In order to show the extent of the
arrivals, we insert the annexed return of importations in the last
five years :—

N

1867. 1868. 1865. 1864. 1863.

Bales, Bales. Bales- Bales, Bales.
Australian e e 412,641 348,628 332,560 302,177 241,630
Cape of Good Hope .. 128,418 107,184 99,991 69,309 68,922
East India.. .. .. 47,010 79,732 54,228 58,909 64,458
German .. .. .. 15,865 40,475 24,696 32,684 31,853
Spanish .. .. .. 2,770 716 876 3,419 1,305
Portugal .. .. .. 8,135 14,205 | 12,685 8,258 6,935
Russian .. .. .. 21,258 45,021 | 37,147 37,829 34,693
Sandry .. .. .. 149,703 154,497 i 123,451 158,122 145,530

Total .. .. 785,800 790,458| 685,634{ 670,707 | 595,326

The closing prices of wool in 1866 and 1867 were as
under :—
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1866. 1867.
Per 1b. Per 1b,
Fleeces :— s d. 8. d. 5. d. s d.
Southdown hoggetts .. .. 1 6jto 1 7 1 2 to 1 24
Half-bred hoggetts.. .. .. 1 Thto 1 8} 1 24t0 1 3%
Kentfleeces .. .. .. .. 1 7 to 1 8 11 to 1 1%
Southdown ewes and wethers 1 4} to 1 5% 11 to 1 14
Leicester ditto .. .. .. 1 6 to 1 7 11t 1 2
Sorts : —
Clothing picklock .. .. .. 1 74to 1 9 1 54to 1 6
Prime.. .. .. .. 1 6 to 1 7 1 4to 1 5
Choice .. .. .. .. .. 1 5}3to 1 6 1 34to 1 4
Super .. .. . . 1 4ito 1 5 1 2 to 1 3
Combing :—
‘Wether matching .. .. 1 8 to 1 8§ 1 5 to 1 54
Picklock .. .. 1 54to 1 6% 1 24 to 1 3%
Common.. .. .. .. .. 1 3to 1 4 1 0 to 11
Hog matching .. .. .. 110§t 1114 1 5 to 1 5%
Picklock matching e o 1 7 to 1 74 1 23 to 1 3%
Super ditto .. .. .. 1 4t 1 5 1 0 to 11

It will be seen from the above comparison that the decline in
prices since 1866 has been unusually severe, but our impression
is that, although possibly continental houses will be large buyers
of wool this year, there is very little room for any important
upward movement in the quotations. Production has evidently
overtaken the power of consumption.

4, Argyle Square, St. Pancras.

XIIL.—Prizes to Engine Drivers. A Letter addressed to the
Editor, by W. WELLS.

Sir,—If you have a page to spare in the Journal, 1 think the
success which, at the four last meetings of our Peterborough
Agricultural Society, has attended the allotment of a Prize to
Drivers of Agricultural Portable Steam Engines, deserves to be
recorded.

I had long thought that the growing importance of the position
of these men in the agricultural world required to be recognised,
‘heir careful services encouraged, and their interest in the
nechanical details of their duties stimulated. 1 had not heard
of any instances of special prizes being open to them, and I
letermined therefore, in 1864, to offer through the medium of
nur Association a prize of 10L, to which the following con-
litions, drawn up after careful consideration by a Committee,
et 9"no}|ed.



Prizes to Engine-Drivers. 205

ExGINE DRIVERS.
Class 6. To the Driver of an Agricultural Portable Steam Engine £. s. d.
who shall have shown the greatest skill, care, and competence in the
management of the Engine, of which he shall have had charge not

less than 18 months, the sumof .. .. .. & . & . .6 0 O
To the second in meritasabove .. .. .. .. . .. .4 0 O
Entries to be made on or before the 5th of May.—Blank Forms can be

obtained of the Secretary.
It will be necessary that the Owner of the Engine shall certify :—
1st. That during the time that the competitor has been in his service, no
accident whatever, either to property, life, or limb, has occurred to
or with the Engine, through his neglect.
2ndly. That he is quite satisfied with his management and care of the

Engine, and that he can testify to his character for sobriety and
general good conduct.

The above considerations are chiefly to guide the Committee or Judges in
making their awards, but they are empowered to employ a competent practical
Engineer or Inspector. The person taking the first prize not to be eligiblo
again for three years, and no competitor to take the second prize twice.

Many considerations had to be borne in mind in settling the
above conditions. Besides special ability shown as an engine
driver, it seemed desirable that in the case of each competitor,
length of service, care of his master’s property, and general good
conduct should have their due weight, while the varying circum-
stances connected with each engine should also be taken into
account. The certificate alluded to, which has to be filled up
by the employer, is in the following form : —

PETERBOROUGH AGRICULTURAL SOCIETY, 186 .

Certificate.

1 of in the county of hereby recom-
mend to compete for the prizes in Class 5, and 1 declarc
him qualified to do.so, according to the rules and restrictions of the Society.

Dated this of
The following Questions to be answered by the employer :—
Questions, Answers.
1. How long has lived consecutively in
your service as engine driver?

2. Had you a satisfactory character from his previous B

employer ?

3. For what length of time was he employed as engine-

driver by him?

4. Are his habits strictly sober?

5. Is his general conduct satisfactory ?

6. Are you satisfied with his gencral management of
your engine and machine?

7. Is he particular in keeping his engine and machine clcan?

8. Is he capable of doing small repairs ?

9. Has any accident whatever occurred to or with the
engine, cither to property, life, or limb, through his
neglect since he has been in your service ?

1 hereby certify to the correctness of the above certificate.

(Signed) '
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From the certificate, the length of service of the competitor
and his general conduct can be ascertained. 'There remain,
1st, his special competence as an engine driver to be tested;
and 2ndly, his care of his engine to be proved by inspection,
due allowance being made for its original cost, its age, and wear
and tear.

To arrive at a satisfactory conclusion as to the merits of the
candidates on these two points, it was determined that some
engineer of experience should be found to act as Examiner and
Inspector, and that after his examination and inspection he
should give in his report to the Committee: who then, con-
sidering it in connexion with the respective certificates of service
and general conduct, would be enabled to award the prizes.

These were the conditions of the first competition in 1864,
and no alteration has been made in them since,

The examination of the engine drivers is carried on in the
following manner. On the appointed day the competitors
having been duly entered and furnished with certificates by
their employers, appear in the yard at the back of the manu-
factory of Messrs. Amies and Barford. Here are standing ready
two agricultural steam engines, one in good working order, the
other out of repair. The men are drawn up at the end of the
yard, and the Examiner having summoned them one by one at a
time to where the engines are standing, examines them in any
way which seems to him best calculated to test their com-
petency.

Of course very considerable tact and judgment is necessary on
the part of the Inspector, a vivd voce examination being an
ordeal, under which a rustic labourer—and many drivers of
agricultural steam engines are only ordinary labourers—would
be peculiarly liable to break down. A few simple questions
are put to them, they are perhaps asked to show their power in
stoking, or inquiries are made as to what they would do under
certain hypothetical emergencies, or again, they may be begged
to point out what is wrong, and how they would remedy the
wrong, in the cngine out of repair. In the end, by marks or
otherwise, the Examiner arrives at a conclusion—necessarily
rather roughly formed—as to the order of merit in which the men
1ave proved their acquaintance with the art of engine driving.

Previous, however, to the day of competition, the inspection
f the engines at their respective homes has taken place by the
xamining engineer, who, choosing his own time, and giving
10 notice of his coming, visits in turn all those engines of which
-he drivers have been entered as competitors.

“dere again much judgment must be exercised, and in appor-
1ning -radit to the men for the state their respective engines
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are found in, all the varying circumstances of each must be
carefully considered and balanced.

The result then of the examination of the competitors on the
one hand, and of the inspection of the steam engines on the
other hand, form the ground of the examining engineer’s report
to the Committee, who, however, before awarding the prizes,
reserve to themselves the power of further considering the claims
of the competitors in connexion with their certificates.

We have been very fortunate in hitherto obtaining the voluntary
assistance of a gentleman connected with the engineering depart-
ment of the Great Eastern Railway, who has given us in the kindest
manner his services as Examiner and Inspector gratuitously. On
an average in the four years, the number of engines to be inspected
has been 20, of these it is practicable to inspect 5 or 6 in one day,
and at little cost to the Society, as one of the Committee,
or some friend to the Association, has generally been found
public-spirited enough to provide a conveyance for the Inspecting
Engineer on his round of visits.

There seems a general impression in the neighbourhood, that
since the prize has been started a marked improvement has
taken place in the intelligent interest the men show in the care
and working of their engines. The entries have increased each
year ; although, as our Association does not extend over a wide
area, they cannot be expected to increase greatly beyond their
present number.

One cannot read of the lamentable, and too often fatal acci-
dents with agricultural steam engines, without remarking how
often these casualties occur through the ignorance, as well as
carelessness of the drivers. It cannot therefore but be most
desirable to do something to promote among them a more
enlightened knowledge of their duties—something which will
encourage them to work with their brains, as well as by the rule
of thumb, and it is because I believe that the prize given by
our Association is really doing much in this direction, and
because 1 wish they were more general throughout the country,
that I send you these few lines, in case you may like to insert
them in the next number of the Journal.

I am, Sir, faithfully yours,
W. WELLs.
Holme Wood, Peterborough.
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X1V.—On the Use of Home-grown Timber when prepared with a
Solution of Lime. A Letter addressed to the Editor by
ARTHUR BaiLey DENTON.

DEaR Sir,—The abuse of home-grown timber in its application to
farm buildings having led the Enclosure Comnmissioners of Eng-
land and Wales to state in their memorandum of instructions to
persons using the powers of the Improvement Acts, that ¢in all
cases where fir timber is used, that obtained from Memel or Nor-
way, and battens from Dram, St. Petersburg, or other Norway
or Baltic ports, is to be preferred,” the importance of their recent
decision with respect to home-grown timber, after it has been
prepared by being steeped in a solution of lime, cannot be over-
rated ; inasmuch ds, not only may the cost of farm buildings be
reduced by its judicious employment, but the growth of suitable
timber on soils which might otherwise remain unproductive will
be encouraged. Thus, two branches of estate improvement
greatly affecting the interests of landowners may be advanta-
geously promoted.

In the month of March, 1867, Mr. Burton Borough, of Chet-
wynd Park, near Newport, Salop, applied to the General
Land Drainage and Improvement Company for the use of the
powers of their Act in the erection of certain farm buildings,
and carrying out certain other improvements; at the same time
expressing his intention of using the fir timber grown upon
his estate where it could be profitably applied; and desiring
an investigation into the system he was then adopting of
stee}i;ing the timber he used, after it had been sawn by steam
machinery to the proper scantlings, in a solution of lime. An
investigation of the process satisfied my father, acting on behalf
of the Company, that the object was not only desirable in this
particular instance, but that 1t might be found advantageous in
the majority of cases where suitable timber was growing on
cstates. For many years the process of soaking fir timber of
mature growth in a solution of lime had been adopted on the
Chetwynd estate, and specimens of timbers used in the roofs of
buildings upwards of a quarter of a century ago, exhibiting an
ibsence of all decay from fungoid action or animal destruction,
Yaving been laid before the Enclosure Commissioners, they inti-
nated their disposition to accept with equal readiness home-
rrown timber so prepared, or foreign timber as ordinarily used,
if the trees selected for the purpose appeared suitable and of
sufficient age, to their inspector, Mr. C. Selby Bigge. Such being
iound to be the case, Mr. Bigge reported accordingly ; and as he
~a¢ alkon great interest in the matter, it is to be hoped he will
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be induced to favour the Society at no distant period with his
views on the subject.

In the meantime I trouble you with a few remarks in order
that those who are in a position to profit by the decision may
be induced to give their early attention to the matter.

We have long been in want of a cheap and generally appli-
cable mode of rendering timber more durable, either by ex-
pelling the sap and filling up the pores of the wood with substances
of a less changeable and destructive nature, or by so neutralising
the effect of the sap and altering its character as to produce the
same result.

Sap, it is well known, is the first and most powerful cause of
decay in timber, since the fermentation of its albuminous com-
pounds is the cause of the production of cryptogamic, or fungoid
vegetation, and the deposit of the eggs of zylophagous insects.
Sap, also, is the primary cause of dry rot, for 1t is the putrefactive
fermentation of sap which affects in the first instance the woody
fibre, and inducing decomposition, causes that entire destruction
of the whole substance of the timber which too often brings
abont the worst results,

- Many methods of preventing these evils or arresting the pro-
gress of decay have been proposed. Some of them have for their
object the destruction or evaporation of the sap, and the conse-
quent closing up or hardening of the woody fibre. Others are
designed to attain the same result by the destruction of the albu-
minous constituents of the sap, or by forming insoluble preci-
pitates with metallic salts. To attain the first of these objects,
viz., the destruction or evaporation of the sap, heat, obviously is
the readiest agent, and from the earliest ages it has been a
common practice to char the ends of timbers intended to be
exposed to the action of damp or alternation of temperature.
Several improvements upon this expedient have been proposed.
Amongst others, I may mention the process of smoking timber
in a drying-stove, recommended by a French authority named
Guilbert. The processes, too, of preventing decay by the
total expulsion of the sap, and by the neutralisation of its pro-
perties, have had many exponents. Amongst others, I may espe-
cially refer to Mr. Kyan, who may be regarded as the pioneer
of the theory of injection, and whose method of injecting chlo-
ride of mercury is distinguished by hisname. Burnett’s system
of injecting chloride of zinc, Lege and Pironnette’s system of
injecting sulphate of copper, Mr. Payne’s preparation by in-
Jecting sulphate of iron and muriate of lime, and Mr. Bethell’s
process of creosoting, are all methods of similar character, though
employing different agents, the inventors of which follow the same
principle as thatadopted by Mr. Kyan. Mr. Clift, in describing
Bethell’s creosoting process, uses these words, which clearly repre-
YOL, 1V.—£&, 8. P
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sent the effect intended and produced. He says :  when injected
into a piece of wood the creosote coagulates the albumen, and thus
prevents putrefactive decomposition, and the bituminous oils en-
tering the whole of the capillary tubes encase the woody fibre as
with a shield, and close up the whole of the pores go as to entirely
exclude both water and air. These bituminous oils being in-
soluble in water, and unaffected by air, render the process
universally applicable.” 1 quote these words because they fitly
describe the effect aimed at by the process of injection, viz., the pre-
servation of wood when exposed to the influence of the weather.

The immersion of wood in a solution of lime renders it,
by the cheap and simple process of absorption, equally durable
when used above ground and under shelter, and will be found
worth equal attention. That timber, when immersed for a short
time in a solution of lime, undergoes much the same chemical
changes as when subjected to the action of metallic agents, or to
the process of creosoting, will be apparent from the following
statement of Dr. Voelcker, who, at the request of Mr. Bigge, has
analysed three specimens of the timber used. They were,—

«1. Piece of native Scotch fir grown in a peaty soil at Chet-
wynd Park, cut down in 1840, and used in a cart-shed after
having been soaked three weeks in lime-water. Age about sixty
years growth.”

¢« 2. Piece of Scotch fir from the same wood as No. 1, bat
not soaked in lime-water.”

¢ 3. Piece of Scotch fir soaked in lime-water, about three
weeks since (December, 1867).

Upon these specimens the Doctor makes the following
remarks in a letter to me :—

1 have found that the timber submitted to the lime process
contains considerably more lime than portions of the same wood
not soaked in lime-water, for timber thus soaked absorbs and
retains appreciable quantities of lime.

“ Timber treated in this way, I am assured, stands the weather
remarkably well, and is not subject to the decay to which unpre-
pared timber is so liable. A ready explanation of the cause of
the benefit resulting from soaking wood in lime-water suggests
itself in the well-known property of lime to combine with
albumen, and similar nitrogenous compounds present in all wood,
to form with them insoluble and stable compounds.

¢ Soluble albuminous matters, I need hardly say, exist in
larger proportions in green sap-wood than in hard old wood, and
this is one of the chief reasons why young or green wood decays
so readily, for the soluble albuminous compounds in the sap of
the wood are prone to suffer decomposition in the presence of

lamp air, and their decomposition affects the woody structure
-n4 causes its gradual decay.



On the Use of Hame-grown Timber, 211

¢ They, therefore, are justly regarded as the primary cause of
the decay in timber. Soaking in water, especially in running
water, to some extent removes from wood soluble albuminous
matters, and in some measure improves the condition of timber
by rendering it more capable to resist decay than otherwise. In
practice, however, it has been found that immersion in commeon
water does not satisfactorily remove the injurious albuminous
compounds, which by their subsequent decomposition on ex-
posure to air cause the gradual decay of timber.

“ Lime, like corrosive sublimate, precipitates albuminous
matters, and renders them inactive. Hence it is largely em-
ployed by sugar-boilers, for the purpose of removing such
matters from the juice of sugar cane. For the same reason it
appears to me well adapted to neutralise and render inactive the
soluble albuminous matters in timber, and thereby to protect it
against decay. I may mention further that wood immersed for
some days in lime-water takes up lime, in the shape of a perfect
solution, as caustic lime. On subsequent exposure of the wood
to the air, the excess of lime which remains in the wood after the
precipitation of the albuminous compounds gradually absorbs
carbonic acid, and the woody fibre throughout the whole mass of
the wood becomes coated with insoluble carbonate of lime. To
some extent the interstices of the timber become filled with
carbonate of lime, and the wood to some extent is mineralised,
which strikes me is an additional recommendation of the lime
process of protecting timber against decay.”

Such is the chemical view of the question.

I will now give you the result of mechanical test, with a view
to show how far the impregnation of the wood with carbonate of
lime hardens and strengthens it, or the reverse. Upon this point
I have consulted Mr. David Kirkaldy, the value of whose ex
riments upon the strength of materials is well known. e
following figures represent the result of the experiments he has
recently made to ascertain the resistance to a pulling strain and
a thrusting stress of four pieces of wood marked A, and four
marked B.

Pulling Stress.
A B,

No. o Tn No.  Squsre ot
_ “bs. _ ™

1 6381 1 8961

2 5896 2 7782

3 5788 3 7302

" 4437 l " 6441

Mean .. 5626 Mean .. 7622

P2
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Thrusting Stress.
A, B.

No. S"S:“un.ir: llll,la‘chl.wr No. St;l:‘i‘: %l.bl:'dnm
- ™ - Ibe,

1 3325 1 3305

2 2790 2 2832

3 2638 3 2722

4 2448 4 2288

Mean .. 2800 Mean .. 2787

The four pieces of wood marked A were from a tree cut down
last year and sawn up this winter. They were not steeped in
lime solution.

The wood marked B was from the same tree, and was sawn
out at the same time. It was steeped in lime solution for about
three weeks.

Any comment upon these figures is superfluous, but the result
arrived at is I think very satisfactory, for, while under the thrusting
stress there appears to be little or no difference between the two
conditions of wood, in the case of the pulling test the difference
is greatly in favour of the prepared wood.

Having given these short explanations of chemical and me-
chanical advantages, I have only to add a statement of the means
by which the steeping is effected.

Pits or ponds may be constructed, varying in size and position
with the locality in which they are made, and the quantity of
timber to be soaked. The simpler their character the more pro-
fitable their use. A common pond, from which cattle can be
excluded, is perhaps the best soaking tank that can be adopted.
All that is essential is to have depth and size sufficient to steep
and hold timber of all characters and dimensions that may be
required upon the estate, and it is unnecessary to say that a little
outlay in the first instance to make the tank sufficiently com-
modious may be a means of saving in the end. Having
secured a good supply of water in the tank, the next point
is to immerse in it a sufficient quantity of lime to satisfy the
water, that is, to feed it with all it is capable of absorbing
and retaining—thus in fact, impregnating the water completely
-vith lime. To render this intelligible, we will assume that it
's intended to make it a steeping tank or pond 50 feet long and
20 feet wide ; this if filled with water 6 feet deep, will contain
37,500 gallons. As it requires only 88 grains of chalk or stone
time to impregnate one gallon of water, 46 lbs. of lime will
satisfy this quantity of water if equally distributed through its

wlk ; but as it is better to make sure of uniform effect, such a
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quantity should be used as will cover the bottom of the pond.
It will not require many bushels to do this, and the mixture should
be renewed at discretion as the pond receives fresh water. In
the solution thus made, the timber cut to the required scantlings
and sawn on al] sides is placed, the larger pieces intended for
beams, &c., at the bottom of the bath, and the smaller timbers
intended for rafters, boards, skirtings, &c., at the top. In this
condition they remain for periods varying according to the size
of the timbers from three to nine weeks. They are then taken
out, and after being exposed for a few days to the sun and wind
are dry enough and ready for use.

The woods most suitable for the process and most benefited
by its application, are those of the order Coniferz, though it may
be found when more generally tried that many other woods are
benefited by it. At present poplar resists the application,

It is needless to observe that it is not advisable to use young
trees, even though they may have grown rapidly, and attained
a size beyond their age. Forty years would probably be found
to be the earliest period of growth at which fir timber would be
serviceable for use. Mr. Selby in his book of ¢British Forest
Trees,” p. 408, thus speaks of wood of the Coniferee tribe. It
has also been used for roofing and other building purposes with
success, and found durable after having undergone the process of
steeping in lime-water ; this mode of protecting the fibre of
Scotch fir sap-wood was first practised by Sir J. Menteath, Bart,,
of Closeburn, Dumfrieshire, some fifty years ago, and he finds
that sap-wood which unprotected would not have lasted thirty
years, after having been subjected to this treatment, shows not
the slightest symptoms of decay after having been put up more
than forty years. The solution is made by dissolving a small
quantity of quick lime in the water in which the wood is steeped,
and in which it ought to remain for ten days or a fortnight.
Kyanising, or the solution of corrosive sublimate, would doubtless
be equally, if not more, effective than the lime, but more costly
in its application.”

I am afraid I have extended my remarks somewhat beyond
the limits of a letter, but as the writer of the Prize Essay on
Roofs for Farm Building, T have felt considerable interest in the
matter, and have been impelled to make the communication with
the hope that Mr. Burton Borough’s proceedings may become
a profitable example to the country.

I am, dear sir, yours truly,
ARTHUR BAILEY DENTON.

29, Whitehall Place, 6th March, 1868.
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XV.—The Agricultural Returns of 1866 and 1867.
By James Lewis.

AFTER many years of expectation and disappointment, agricul-
turists have at length been furnished with returns sufficiently
reliable for many practical purposes, showing the distribution of
the land under different kinds of cultivation, and of the cattle,
sheep, and pigs in each county of Great Britain, during the two
years 1866 and 1867.

So important an instalment of a complete system of agricul-
tural ‘statistics has a strong claim to notice in these pages, and
although the appearance of the Returns within so short an interval
before the time for publication of the present number of the
Journal renders it impossible, both from considerations of time
and space, to analyse them as thoroughly as might be wished, it
seems desirable that, at any rate, their leading characteristics
should be indicated in conjunction with such a condensed view
of the statistics themselves as may serve for future reference and
comparison.

The first cattle census was taken on 5th March, 1866, and its
results were discussed in this Journal (Part II., Vol. II,, ss.
1866); at the same time it was announced that other statistics
were in process of preparation, and in December, 1866, Returns
were issued by the Board of Trade, giving the acreage of land under
crops, bare fallow, and grass, as ascertained in the preceding June
by the officers of Inland Revenue from occupiers of five acres
and upwards, in every county of Great Britain. The stock and
acreage Returns of 1866, form the first chapter of, or (more cor-
rectly) the introduction to, what agriculturists, economists, and
statists are alike interested in hoping will become an annual
series of statistics of agriculture, to be enlarged, revised, and per-
fected, as experience may suggest.

But whether the Returns are to appear annually or not—and
an expression in the official preliminary observations upon those
recently published seems to indicate that an annual series is con-
templated—it was wisely determined to obtain them in a more
complete form both for cattle and acreage in 1867 ; forms were
therefore sent by post to all occupiers of land and owners of
stock in Great Britain, with a request that they would fill in
their acreage under different kinds of cultivation and the number
of their live stock on the 25th of June, 1867, according to printed
nstructions, and promptly return the schedules to the collecting
sficers.  The great number of occupiers and owners rendered a
‘arge ataff of persons necessary throughout the countty to collect
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the Returns, and the officers of Inland Revenue (Surveyors of
Excise) were ¢ selected by the Government as a convenient and
efficient local agency to obtain the information with as little
trouble as possible to the occupiers of land.”

It was explained by a circular letter that, in collecting agri-
cultural Returns, the only object was to obtain for the information
of the public reliable facts as to the home supply of corn and
cattle ; and for the purpose of showing that nothing which could
in any way injure the interests of individual occupiers was
intended to be published, the Returns for the previous year were
largely circulated in the agricultural districts.

Farmers will soon begin to discover that any fears they may
have entertained of the application of the statistics to their own
detriment are chimerical ; but it is to be hoped that the plan
of widely distributing the Returns will not be discontinued
when the need which is at present recognised of removing
distrust is no longer felt. Those most intimately concerned in
the supply of agricultural produce are clearly entitled to early
and ample participation in whatever benefits are derivable from
such information as the Government and the public obtain
through their instrumentality.

During the months of June, July, and August of last year, the
collecting officers were employed in getting in the Returns,
which were afterwards carefully examined in London with the
view of affording correct data of comparison with subsequent
years; this examination, entailing frequent references to the
collecting officers in different parts of the country, delayed
the publication of the Returns—a delay for which increased ex-
actitude sufficiently makes amends. It is believed that in future
an endeavour will be made to get the statistics tabulated and
printed at an earlier date, although much must depend in that
respect upon the correctness of the local returns; their value
would be immensely enhanced if they were available for use by
the end of August or early in September.

The Returns for 1866 are republished with those for 1867 ; but
for several reasons—notably the difference in the date of the
stock returns in the two years, and the extension of the acreage
returns in 1867 to all occupiers in lieu of the previous limitation
to occupiers of fiveacres and upwards—the difference between the
results for the two years cannot always be taken as the actual
variation in the acreage under cultivation, or in the number of
live stock.

The total number of occupiers of land and owners of stock
from whom Returns were obtained in 1867 is thus given :—
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Occupiers of  Total Oecug)lcm :
Land owning Stock, Owners of Lan

i and Occupiersof | of Stock only.* | and Owners |

Land only. | of Stock. )

England and Wales .. ‘ 390,660 l 8,020 | 398,689

Scotland .. b 18,792 4,620 | 83,421 '
Great Britain .. .. |

469,452 | 12,658 482,110

For Ireland Mr. Donnelly does not give the number of distinct
occupiers, but of loldings, which amounted in 1867 to about
600,000 ; Lord Dufferin in his recent work on ¢ Irish Emigration
and Land Tenure’ (pp. 201-2) states that the 600,000 holdings
in Ireland have 441,000 distinct and separate occupiers. And
although the fact is nowhere stated, there are strong reasons for
assuming that the 469,452 “occupiers” of Great Brtiain, as
given in the Returns, represent in reality the number of hold-
ings, two or more of which may be in the occupation of one
person. The Commissioners for taking the census of Great
Britain in 1851 obtained Returns of the number of farms and
farmers, the size of their farms, and the number of labourers
employed thereon, and in their Reportt it is stated that in England
and Wales, in 1851, there were 225,318 farms of all sizes (in-
cluding about 8000 of a less area than five acres), in Scotland
56,650 ; in Great Britain, thercfore, an aggregate of 281,968
farms. It may be convenient to put the facts for 1851 and those
for 1867 in juxtaposition :—

! Number ?( ! o 3;1::‘!113‘ in Acreage under Cuitivation. :
Farmers in .
i T1ss1, 1867 1851 1867,
f ]
England and Wales .. *© 225,318 | 390,660 , 24,905,758 | 25,451,526
Scotland .. o 56,650 | 78,792 4,188,578 | 4,379,552
Great Britain .| 281,968 i 469,452 | 29,094,336 | 29,831,078
|

According to this statement, which correctly represents the
facts as officially published, the number of farmers in Great
Britain has increased 66 per cent., while the acreage under culti-
sation has remained virtually stationary ; in both periods the
cturned area actually farmed is deficient by a probably equal
tor inconsiderably differing) amount of hill or mountain pasture.

" Cows kept in towns for dairy purposes arc included in the returns both for

66 and 1867. '
t Rep?rt of Census Commissioners for Great Britain, 1851 ; (Part ii., pp. Ixxviii.

Tvvyi
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At the census of 1861 the Commissioners, reckoning upon the
anticipated adoption of a system of agricultural statistics, did not
think it necessary to make full use of the information supplied to
them by the farmers; but they selected a county from each of
the divisional groups into which England and Wales is classified
for registration purposes, and gave the number of farmers therein,
which is subjoined for comparison with the number of occu-
piers making Returns in 1867 :—

Number Number
of “Farmers” in of “Occupiers” in
1861, 1867, ‘

Sussex .. .. .. .. .. 8797 ve e 7,903
Bucks e e ee e . 1,866 ve ee 3,831
Cambridge e ae e .. 3,500 e ee 4,770
Norfolk .. .. .. .. .. 6373 .« . 10,839
Wilts o e ee ee e 2974 . 5,132
Salop B X 522 ¥ .. 10,102
Lincoln .. .. .. .. . 9971 e e 20,201
Cheshire .. .. .. .. .. 6,834 e e 11,493
North Riding .. .. .. .. 7,099 ... 12,631
Cumberland .. .. .. .. 4953 e e 6,539

52,791 . 94,041

The number of farmers in these ten counties varied little
between 1851 and 1861 ; but if the Returns just published under
the authority of the Board of Trade be (as in the absence of any
warning to the contrary it must be assumed they are) intended
for literal acceptance, then in the six years since 1861 the farmers
in those counties have nearly doubled in number. It is, however,
generally believed that the tendency of late years has been to
amalgamate farms, consequently to diminish the number of sepa-
rate occupiers; and it is very desirable that the extent to which
that amalgamation is going on should be determined with some-
thing like an approach to accuracy. If the Board of Trade will
accept a suggestion which has for its object the increased value of
the Returns, not only the number of distinct and separate occupiers,
but the number and sizes of their holdings will be introduced into
the series for 1868. In 1851 the Census Commissioners ascertained
that to every 1000 farmers in Great Britain the acreage of their
farms was distributed according to the following proportions :—

England and Wales, Scotland.
Under 100 acres .. .. .. .. 638 . e 792
s 200acres .. .. . .. 205 . 125
» 300acres .. .. .. .. 82 e . 39
» 400acres .. .. .. .. 36 . ee 17
» 000 acres .. .. .. .. 16 . 8
s 000acres .. .. .. .. 9 e e 5
» 1000acres .. .. .. .. 11 e e 8
1000 acres and upwards .. .. 3 e e 6
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It further appeared that there were nearly as many acres
(2,152,050) in the hands of 2038 English farmers having farms
of 700 acres and upwards, as there were acres (2,141,990) in the
occupation of 97,800 small farmers; and the Census Commis-
sioners remark upon this that when agricultural statistics are
obtained, the comparative results of farming in the large and
small way will be evident” At present our Returns are defi-
cient in this particular, but as the object of the Board of
Trade should be to get the statistics of agriculture for Great
Britain into a form which shall admit of full and exact compari-
son with the admirably complete system that Mr. Donnelly has
long since perfected in Ireland, it may reasonably be asked that
information as to the number and size of holdings shall be in-
cluded in subsequent Returns. Meanwhile the statement, official
though it be, that the present occupiers of land in Great Britain
amount to 469,452 ; and that the average size of their farms is
about 63 acres (exclusive of woods, plantations, or mountain pas-
turage), must be accepted with reserve until an explanation, which
will remove the difficulties above referred to, is forthcoming.

The Commissioners of Inland Revenue in their Report for the
year 1866-7 (p. 15) state that “The owners and occupiers of
land in England have in many instances again shown reluctance
to afford the information required, and have occasioned the
officers much additional trouble. In Scotland they have, as
before, manifested the greatest readiness to make the returns,
and in that part of the kingdom there are very few cases in
which it has been necessary to resort to estimates.”

To what extent the Returns for 1867 are the result of estimate
is not stated, but I am informed that the proportion is lower
than in the previous year; the omission of this information
from the Cattle Census of 1866, which was remarked upon
in a former article in this Journal, was in some degree sup-
plied in a subsequent Parliamentary Return (No. 528, Session of
1866), whence it appears that of the 29,311,736 head of stock
accounted for in 1866 as existing in Great Britain, 677,577,
or a little over 2 per cent., were estimated by the collecting
officers in default of returns by owners. The ratio of defec-
tion varied greatly in different localities : in England 169 per
cent. of cattle, 3'15 per cent. of sheep, and 2:18 per cent. of pigs
were arrived at by estimate ; in Wales the corresponding ratios
were 164, 1-78, and 1-95 per cent.; while in Scotland they were
75, 96, and ‘38 per cent. Of the 34 Scotch counties the
Poturns were complete in 7 for all kinds of stock, in 8 for
2.:tle alone, in 14 for sheep, and in 11 for pigs; in England
and Wales the county of Rutland supplies the solitary instance
»f no defaulters under either head. The English Returns were
snst det- tive in the following counties:—
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CATTLE. Percentage SHEEP. Percentage P16s.  percentage
estimated.| estimated.. estimated.

Herts .. .. .. 60 Wilts we .. 122 | Carmarthen .. .. 94
Devon.. .. .. 54 | Herts .. 86 | Middlesex .. .. 67
Wilts .. .. .. 53 |Bussex . . T9|Wits .. .. .. 57
Cardigan .. ., 40| Devon .. .. 71 | West Riding . 56
Hunts.. .. .. 39| Dorset . . 67|Herts .. .. .. 54
Dorset .. .. 38| Hunts .. .. 63| Dorset .. .. .. 43

Into the causes of the pre-eminence of these counties in the
matter of defective Returns it is not necessary now to enter; but
it may possibly serve a useful purpose thus to have recorded
some of the most flagrant instances of omission, let us hope only
to indicate the measure of future improvement. The requsition
for particulars of their stock and acreage is a novelty toeq':nglish
farmers, and the object and meaning of such a requisition are
probably as yet hardly understood ; in Scotland, on the other
hand, the farmers having long since been familiarised with these
statistics through the labours of the Highland Society, know
their value and give their hearty co-operation, and it may safely
be predicted that a similar acquiescence will gradually be
yielded south of the Tweed. .

The subjoined statement gives in broad outline the results of
the Acreage Returns in 1866 and 1867 : —

T v "

| i TOTAL ACREAGE | |

ToTAL AREA | returned under all kinds Arable. | Pasture.
in Statute of Cultivation. t
Acres. )
1866. 1867. | 1866. 1867. 1866. 1867.

3:,“; “‘}lm,szq,ess 24,521,411 | 25,451,526 || 14,265,663 | 14,433,492 | 10,255,748 | 11,018,034
uand. . . |19,639,377 || 4,158,360 | 4,379,552 || 8,265,294 | 3,326,267 | 893,066 | 1,033,285
at Britain . | 56,964,260 || 28,619,771 | 29,631,038 |' 17,630,957 | 17,399,759 | 11,148,814 | 19,071,319
.. | 20,815,460 || 15,550,231 | 15,542,208 || 5,515,987 | 5,485,136 || 10,004,244 | 10,037,072
e in B""} 296,684 115,238 | 117,811 93,529 89,661 21,729 28,150
ited Kingdom l 78,006,404 | 44,345,260 | 45,491,097 l 23,170,473 { 23,334,556 | 21,174,787 l 22,156,541

Under the head of “arable” land in this table is included
the acreage under all corn and green crops, bare fallow, clover
and other grasses under rotation, and hops or flax ; the pasturage
is exclusive of heath or mountain-land in Great Britain, but
inclusive thereof in Ireland —a discrepancy which greatly
impairs the value of the Returns for comparative statistical
purposes.

The areas of the several divisions of the kingdom are taken
from the respective Census Reports of 1861, presumably the
most accurate sources of information in that respect; they are
inclusive of a certain amount of water area, which as nearly as
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can be ascertained is about 952,000 acres in England and Wales,
155,000 acres in Scotland, and 500,000 acres in Ireland, making
altogether for the United Kingdom about 1,607,000 acres. To
ascertain the proportion of cultivated acreage (as returned)
to total area, deduction is first made for this water area, and
then it appears that 60 per cent. of the total land area of the
United Kingdom was returhed in 1867 as under some sort of
cultivation, 31 per cent. of that cultivated proportion being
arable, and 29 per cent. pasture ; the proportions for the several
divisions were as follows :—

Proportion per cent. Cultivated.
Total. Arable. Pasture.
Ireland .. .. e e e TT e 27T ... 6O

England and Wales .. .. .. 0 ... 40 ... 30
Islands in British Seas .. .. .. 52 .... 40 .. .. 12
Scotland e e el e 220 L0 1T Ll 5

The discrepancies which these ratios bring to light arise from
the omission in the Scotch and English Returns of heath and
mountain pastures, which are included in the Irish Returns:
that this is so will be more clearly manifest on comparing the
number of live stock sustained in the three kingdoms with their
respective areas.

1
| : Estimated Total Live Stock returned in
PoEf:xtllantl.:)‘:don Total Land -
o . Area in Statute |

1st JAN,, 1867.2 |

! 18672 LT L cres. 1866. | 1867,

| ! !
Ingland and Wales .. | 21,463,597 | 36,372,883 I 22,899,542 i 28,811,718
Scotland PR 3,162,091 | 19,484,377 ;| 6,412,194 ) 8,061,380
Great Britain .. .. | 24,625,688 | 55,857,260 || 29,311,736 . 36,873,098
Treland s es e 5,569,910 | 20,315,460 9,517,713 | 9,762,286
Islands in British Seas 143,447 226,684 118,272 ! 129,124

United Kingdom .. | 80,339,045 | 76,399,404 |i 38,947,721 i 46,764,508

The anomaly which is most apparent in the Returns is the dis-
proportion of stock to the total areca returned as under culti-
vation ; Scotland, for example, appears to have nearly twice as
many live stock in proportion to her cultivated area as England,
but on the other hand, according to the Returns, Scotland has
only half as much pasture in proportion to her cultivated area as
England. In fact if the Returns of stock and acreage are
compared the results in the following table are arrived at, and
they sufficiently attest the necessity for bringing into any future
Returns the tracts of mountain or other pasture.

* The pol;l;l_ﬁﬁon used t-l;r-(.).u_ghont this paper ft;!‘ each division of the United
Kingdom has been estimated to a uniform date—lst January, 1867—and will
therefore not agree with the figures given in the Returns.
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Proportionate Number of Live Stock in 1867.
At )
to every fle:o To To every 100 Acres of
o T Total
Population. | 5 pulation. |;gms ares| Cultivated | Pasture.
' Area.
England and Wales .. | 169 | 134 79 118 262
Scotland .. .. .. .. 616 255 41 184 765
Ireland .. .. .. .. 365 175 48 63 97
Islands in British Seas .. | 158 l 90 57 110 459

The cattle are returned for Scotland, but the pasturage on
which they feed is evidently to a great extent omitted.

It is much to be regretted that no means exist of anything like
a trustworthy nature for determining even approximately the
acreage in England and Scotland, which, although under no
cultivation, is available for pasture of cattle and sheep; there
are estimates of the amount of land so available, but in the
absence of any reliable authority on the matter it seems of little
use to make such estimates the basis of deduction or inference at
the present time. No doubt, to get an accurate return of the
heath and mountain land fed over by sheep or cattle would be
difficult for such parts of the kingdom as are not yet included
in the Ordnance Survey, but something like an approximation
might probably be arrived at. Each occupier should be asked
to return separately (a) the acreage of enclosed meadow land ;
() the actual or estimated acreage of hill-pasture, heath, or
mountain used for feed of stock.

As has been before remarked no actual comparison can fairly
be instituted between the Returns for 1866 and 1867 because of
the difference in the periods of enumeration of the live stock and
the alteration of the limits of holding; and as regards the
acreage a modification of the Schedule in 1867 has further to be
taken into account. Under the heading of ‘ Permanent Pasture ”
the Returns of 1866 comprised all “Meadow or Grass not
broken up in rotation (ezclusive of Hill Pastures);” this excep-
tion was only intended to apply to large tracts of mountain land
with heathy and scanty pasture, but as there were reasons for
believing that a large acreage of “down” and other hilly grass
land was not returned in 1866 in consequence of too literal an
interpretation of the words of exception, the Schedule for 1867
was altered so as to include “down” land, and the heading
became  Permanent Pasture, Meadow, or Grass, not broken up
in rotation (ezclusive of Heath or Mountain land)” in substitution
for ““exclusive of Hill Pastures.” This amendment, in conjunc-
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tion with the collection of Returns from all occupiers, instead
of those only who held five acres and upwards, has led to an
increase in the permanent pasture of 1867. That increase
amounts to 762,286 acres in England and Wales—towards
which Wales contributes 214,406 acres, the South-Western
Counties of England 180,496 acres, the South-Eastern Counties
74,337 acres, the West Midland Counties 64,273 acres, York-
shire 61,452 acres, the North Midland Counties 51,632 acres,
the South Midland Counties 44,997 acres, the North-Western
Counties 35,855 acres, and the Northern Counties 32,728 acres;
in Scotland the increase of pasturage was 160,219 acres—chiefly
contributed by the Southern, Western, and Midland Counties ;
in Ireland where no alterations invalidate the comparison of one
year with another there was an increase of 52,828 acres of
pasturage, with a corresponding decrease of 60,851 acres of arable
land. The pasturage lgeturns of 1867 show an increase on those
of 1866 of 7 per cent. in England and Wales, and 18 per cent.
in Scotland, which must be ascribed to the alterations just
referred to; the live stock increased 26 per cent. in England and
Wales, and 26 per cent. in Scotland, partly in consequence of
the extension olP the Returns to all holdings, but partly also to
the collection of the Returns at two different periods of the year,
as well as to other circumstances to which reference will he
subsequently made.

The variations in the two years’ Returns of arable land are
inconsiderable, and under this head therefore it may be assumed
that 17,759,759 acres represent with sufficient exactness the
extent of land under tillage in Great Britain in 1867.

A Table appended to this paper (Table 1.) shows the distri-
bution of the arable and pasture Jand as returned in 1866 and 1867
for each county of England and Wales, and of Scotland. At the
present time it does not seem advisable to attempt any minute
analysis of those detailed facts ; they are recorded for reference,
and will be valuable for use when the statistics of agriculture have
resolved themselves into a shape to admit of full investigation.

And this seems the proper place to give expression to a
regret that the Agricultural Returns of 1867, like those of 1863,
are tabulated for counties according to an alphabetical arrange-
ment, which, for reasons previously stated in this Journal, is
open to great objection, and for which there appears no sufficient
‘eason. The Board of Trade cannot possibly have any interest
@ continuing thus to impair the great usefulness of these Returns
oy adhering to the alphabetical arrangement in preference to
one based on a topographical system which has the sanction of
he best statistical authorities. It may be hoped that this
criticism will be accepted in the same spirit in which it is
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offered, and that the Returns of 1868 will be free from what
cannot but be regarded as a defect. The facts given in the an-
nexed Table V. have been remodelled from the Official Returns
in accordance with this view of the matter, but the labour thus
necessitated should hardly have to be incurred by the student of
fature Returns.

Subjoined is the distribution of the arable land under the
various kinds of cultivation (see page 224).

According to this statement 55 per cent. of the arable land of
England and Wales was under corn crops in 1867, the corre-
sponding proportion for Scotland being 41 per cent., for Ireland
38} per cent., and for the adjacent islands 36 per cent. Under
all kinds of green crops (including clover and artificial grasses
under rotation) the ratio of acreage to the entire arable area was
39 per cent. in England and Wales, 56 per cent. in Scotland,
56 per cent. in Ireland, and 58 per cent. in the lslands. The
proportion of bare fallow or uncropped arable land was ‘5 per
cent. in Ireland, 6 per cent. in England and the Islands, and
3 per cent. in Scotland. Flax culture employed 5 per cent. of
the arable land of lreland, and hops in England occupied ‘4 per
cent. of the arable acreage.

The variations in the acreage under ¢ bare fallow,” as returned
for the two years, are partly owing to mistakes or misconceptions
in some districts as to the land that should have been returned
under that head.

Of the 64,280 acres bearing hops in England in 1867 nearly
two-thirds (40,762) were in Kent, 9989 acres in Sussex, 5335 in
Hereford, 2992 in Hants, 2421 in Worcester, and 2193 in
Surrey : the increase of nearly 8000 acres of hops in 1867 over
1866 is not accounted for in the Returns.

In so far as the Returns for the two years are comparable, the
following Table shows the fluctuations of the acreage under
cultivation for the several crops. Thus, in England and Wales,
16,465 acres more of wheat were sown in 1867 than in the
previous year; 16,968 more of barley; 12,854 more of beans;
226,064 more of clover and other grasses in rotation ; and 15,998
more of turnips and swedes. On the other hand, there was a
diminution of 20,729 acres of potatoes; 2516 acres of oats;
8567 acres of rye ; 2041 acres of peas; 31,326 acres of cabbage,
kohl-rabi, and rape; 32,999 acres of other green crops; and
31,390 acres of bare fallow. In Scotland there was an increase
in the acreage under wheat, barley, potatoes, turnips and swedes,
and clover; a decrease in the oat, bean, pea, and all green crops
except turnips and potatoes, as well as of acreage under bare
fallow. In Ireland, the extent of wheat and oat crop was dimi-
nished, while the barley acreage increased ; potatoes were reduced
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by 48,808 acres ; clover and other grasscs being increased 57,028
acres.

Deferring for the present any analysis of the facts relating to
the distribution of the acreage under different crops in each
county, it may be remarked that in twenty-one English counties
the wheat area was larger in 1867 than in 1866, the increase
being very marked in Devon, the East Riding, and Sussex; in
the remaining counties the wheat acreage had decreased in 1867,
the largest reduction occurring in Essex, Durham, and North-
umberland.

To what extent the variations in different counties, some of
which are very striking, in the acreage returned for the two

riods under the several crops are due to an improvement in the

turns, to the alteration of the limit of holding, or to an actual
change of cultivation, time will not now admit of discussion.

Passing now to comment briefly on the distribution of the
Live Stock of the United Kingdom, the first noticeable point is
that no account is given in the Returas of the number of horses
in Great Britain. The cause of this omission although not
explained may be surmised ; but it may be hoped that an
endeavour will be made, as objections diminish, to repair the
defect. In Ireland Mr. Donnelly enumerates the number of
horses, and classifies them according to age, distinguishing those
employed (1) for agricultural purposes, (2) for traffic and manu-
factures, and (3) for amusement or recreation. The horses in
Ireland so returned in 1867 numbered 522,348, including 34,189
under one year of age, 34,797 one and under two years of age,
453,362 two years old and upwards ; and of these latter 316,816
were employed in agriculture, 26,966 in traffic and manufactures,
and 29,580 for amusement or recreation.

It should be remembered that in the propositions submitted
by Mr. Caird to, and which were adopted by, the Statistical
Congress of London in 1860, horses were specially included as
a necessary item in the returns of live stock.

According to the Returns the stock of cattle, sheep, and pigs,
in the United Kingdom, were distributed in 1866 and 1867
as exhibited in the Table on p. 226.

In Great Britain there was an increase of 207,198 cattle,
6,870,820 sheep, and 483,344 pigs in 1867 as compared with
1866 ; and this is explained partly by the difference in the
period at which the Returns of the two ycars were collected, and
partly, as regards pigs and sheep, by their exceptionally high
prices in 1866, which had the effect of increasing their number
in 1867. The heading of the column for “cows” in the
Schedules of 1867 was altered to “cows and heifers in milk or

VOL. IV.—S. 8. Q in
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in calf,” and this alteration partly accounts for the apparently
greater increase of cows than of other cattle.

The increase of cattle in England and Wales and in Scotland
was at the rate of 4 per cent.,, while in Ireland the numbers
decreased ; the return of sheep increased 31 per cent. in England
and Wales and Scotland, and 13 per cent. in Ireland ; pigs were
more numerously returned in England and Wales by 23 per cent.
in 1867 than in the previous year, but in Scotland and Ireland
the numbers decreased.

Returns of acreage under crops and of the number of Live
Stock in various foreign countries have been furnished by their
respective Statistical Departments to the Board of Trade, and the
principal facts will be found at the end of this paper (Table II.)
for convenience of comparison with those of the United King-
dom. The estimates of foreign agricultural produce (Tables
IIL. and 1V.) should remind the Board of Trade that a very
important item of information—supplied, by the way, in the
Irish Agricultural Statistics, and quoted in the Appendix hereto
(BT able V.)—is yet wanting in the Agricultural Returns of Great

ritain.

In concluding this very hasty and imperfect sketch of the
Agricultural Returns, I cannot refrain from once more urging
that in future some better arrangement of the tabular matter
for each county should be adopted than the alphabetical one
which appears to satisfy the Board of Trade. The Registration,
Poor Law, and Educational Statistics of Great Britain are pub-
lished according;to a topographical arrangement, which brings
together in groups counties lying proximate one to another;
and the advantage of this plan is that it admits of a broad
view being taken of the facts observed—an essential element
in statistical analysis always, but particularly so when time
and space are both limited. In the present case it has been
found impracticable to make use of the County Tables to any-
thing like the extent desired, for the want of time to throw the
facts into a properly comparable form ; hence little has been
attempted beyond a mere statement of some few of the features
of the Returns which most readily attracted attention.

Exception must also be taken to the basis upon which the per-
centages are calculated in the Returns. The calculations given
by the Board of Trade relating to the stock and acreage of the
United Kingdom are—

1. Pcreentagze of acreage under corn crops

. ” green crops to total acreage
” ” bare fallow returned as under
. » clover, &c. cultivation.

» » permanent pasture

Q2
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to every 100 acres returned as under

shee o 0E
» ” sheep cultivation.

” ”» pi"s
3. Iercentage of acreage under the several kinds of corn crops to total
acreaze under corn crops.

4. Percentage of acreage under the scveral kinds of green crops to total
acrcage under green Crops.

2. Proportionate number of cattle }

For each county percentages are given :—

1. Of acrcage under corn crops to total acreage returned as under culti-
vation.
2. Of cattle
s sheep to total acreage returned as under cultivation.
» 1158

Now, in view of the fact that the acreage returned as under
cultivation falls considerably short of the acreage available and
absolutely used for the sustenance of stock, and that this defi-
ciency is strongly marked in some counties, "while in others it is
of small account, it seems clear that a basis less open to objec-
tion than that of the area returned as under culture should be
adopted for calculation. In comparative statistics the first con-
sideration ought to be to fix upon a wunit of value that is
applicable to all the elements of comparison, and that is as
nearly as possible invariable in itself. To get the just measure
of variation in returns of acreage under different kinds of culti-
vation in different localties, and at different periods, the following
method of arranging the facts and calculating the ratios is
suggested. Take the County of Bedford as an example :—

Acres.
Total area te ee ee e ee ee .. e .. 295,582
Returned as under cultivation in 1867 .. .. .. 249,615

Unaccounted for .. .. .. . .« . .. 43,967

Pasture .. .. .. .. . o o . .. 78,250
Arable .. .. . . . . . . . 176,365
Under corn crops . 114,724
Under green crops (mcludmf' clox. cx & , Cand hcps) 49,880
Bare fallow + .. .. . . . L . .0 14,761

L

Erow these facts the following ratios are derived : —
Der Cint.

1 Proportxon of total area returned as under cultivation .. .. 84

” » left unaccounted for .. .. .. .. 16
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Per Cont.

8. Proportion to cultivated area : of pasture 29
3. » » of arable 71
5. Proportion to arable land : of corn crops .. 65
6. ’ . of green crops 23
7. » » of bare fallow .. 7

If necessary the corn and green crops might be subdivided
on the same plan,

In this way the whole acreage of the county is accounted for,
and the yearly fluctuations in the mode of culture would be
indicated in the clearest possible way.

On the plan adopted by the Board of Trade it is made to
appear that the percentage of corn crops of Bedfordshire in
1867 had decreased to 460 from 467 in 1866—the fact being
that there was an increase of 1600 acres under corn in 1867 ; the
inclusion of 5376 acres more pasturage in 1867 than in 1866 had
the effect of increasing the area under cultivation—the unit of
value—and thus the accuracy of the comparison is destroyed.

In regard to the percentages of live stock the basis adopted is
the cultivated acreage (as returned), and is therefore open to
similar objection : until the acreage available and used for the
sustenance of cattle is accurately determined the better plan would
be to estimate the percentages of stock to the total area of each
county, and, as a supplementary measure, to the population.

Under the circumstances thus affecting the principle upon
which the calculations in the Returns have been made it has not
been thought advisable to make any use of them whatever on the

resent occasion. The difficulties involved in systematising the
%etums of Agriculture, and getting them into a proper working
order are fully appreciated, and it is only as a contribution
towards their perfection that the criticism thus offered has found
a place in the pages of this Journal. At any rate it is offered in
the utmost freedom from any desire to disparage the labours of
the Board of Trade, which have already been productive of
much benefit to the public in the information supplied.

Since the foregoing was written I have had the advantage of
hearing Mr. Caird read an interesting paper upon our Food
Resources before the Statistical Society of London, in which, while
reviewing some of the facts displayed in the Agricultural Returns,
and showing, with his usual ability, the capabilities of statistics
when judiciously employed, he expressed an opinion adverse to
the publication by the Government of any estimates of agricultural
produce, for the reason that there would be a danger of such esti-
mates being mistaken for actual facts by some, who would be
greatly misled thereby. An official publication ought, it was
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argued, to contain nothing but facts, and the Board of Trade was
therefore advised to continue giving only the acreage under the
several crops, leaving those who are interested in the subject to
estimate the produce for themselves. The following quotation
from an article in the ¢ Daily News’ (March 27th), on Mr.
Caird’s paper, shows, for example, how the rule for estimating
the total yield of any given harvest is reduced by him to a very
simple formula :—

¢ The agricultural Returns for the year will be published, after a little expe-
rience has made the collection of them more easy, in August or September.
These returns will give the number of acres laid down in each crop. 'The rate
of yield must be ascertained by the public for themselves; but as ¢the great
bulk of wheat in this country is produced along the eastern and southern sea-
board, from York to Devon, and the adjoining inland counties, extending over
little more than three degrees of latitude, within which climate and seasons are
very much alike, a few careful trials will very accurately reveal the yield over
the whole region.’” The truth of this has been shown by the trials made
annually in Hertfordshire by Mr. Lawes, which for more than twenty years
have proved ¢a wonderfully accurate test of the general yield of the country.’
As soon, therefore, as the acreage is known, it has only to be multiplied by the
yield, as tested in a few typical localities, and the result of the harvest will be
obtained almost as soon as it is reaped.”

Mr. Caird, I think, scarcely does himself justice in assuming
that what long experience, practice, and judgment have enabled
him to accomplish with so much facility and accuracy in the way
of estimates and calculations, would come naturally to others
whose opportunities of collecting and marshalling facts have
perhaps been comparatively few. Official estimates have at any
rate this advantage—they are based usually on a far more exten-
sive series of facts than would be available for use by any private
individual, and they are free from any possible suspicion that
they have been framed to support any particular interest. And
as regards estimates of produce, I cannot but regard them as
most essential if the farmers or the public at large are to reap the
full benefit derivable from agricultural returns. A farmer in
Devon or Cornwall may know very well the average yield of the
wheat crops in his district, and knowing also the acreage under
wheat, he can calculate the quantity locally produced ; but will
that satisfy him? May he not desire also to know the yield in
the Northern or Midland counties, and in fact to get, as correctly
1s possible, at the aggregate produce of the whole country, so as
to be able to reckon upon the consequent probabilities of the corn
warket, particularly if he is in doubt as to whether he ought to sell
or keep back hisown wheat? I cannot avoid the conclusion that
in these days of rapid communication the estimated aggregate
produce is of more importance to growers than the estimated
produce of particular districts; and as the former can only be
properly ascertained by collation of estimates made for each
Jistrict. it is difficult to understand how it could be arrived at
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-and made available for public use, unless it be included in the
scheme of Returns published by the Board of Trade. Mr. Caird
-objects to official estimates, yet estimates have admittedly, and
from necessity, been freely employed in the Returns already pub-
lished ; and I am free to assert that were such of our Public
Departments as are in the habit of issuing Statistical Reports to
adopt the rule of giving nothing but facts, those documents
would at once be deprived of a large measure of their interest
and value to the public. I do not think there is much probability
of an intelligent person being misled by estimates if they are
clearly declared so to be, and the data upon which they rest are
given ; of course if they are disguised as apparent facts they
forthwith become a source of fallacy and error.

But I cannot do better than quote here a paragraph taken from
that part of the programme of the London Statistical Congress
(1860), which was drawn up and signed by Mr. Caird himself,
defining most clearly the relation in which acreage returns and
produce estimates stand toward each other :—

“The advantage of agricultural statistics is acknowledged more or less by all
civilised communities. But statistics being statements of fact, there has always
been found, in regard to those of agriculture, a difficulty in the necessity that
was generally felt of supplying, along with the ascertained extent of land under
various crops, an estimate of the probable yield. In publishing such returns,
therefore, a distinction should be observed between that which is fact and that
which is estimate. Nor is there any practical difficulty in this, for, while the
facts (viz., the ascertained acreage) should be given as a reliable .basis for esti-
mating the yield of crops, an estimate of that yield ought also to be afterwards
supplied, which, being an estimate merely, will be accepted only in so far as it
may accord with each man’s private judgment.”

And as to the utility as well as the perfect practicability of
getting these estimates of produce, I think the example afforded
by the Irish Returns for a series of years is conclusive. Mr.
Donnelly’s estimates for the years 1865 and 1866 will be found
in the annexed Table V., with explanatory remarks upon the
plan adopted for securing trustworthy information.

In conclusion, I may perhaps be allowed to quote another
sentence from the article in the ¢ Daily News,’ already referred
to:—

“ The Returns, Mr. Caird tells us, also afford most valuable information upon

many other points. Among these he instances the relative productiveness of
larze and small farms, and of corn and grass, the importance and wealth of
certain counties as compared with others, and the extent of farms as influenced
by climate and soil.”
1 presume that herein Mr. Caird is speaking prophetically about
what the Returns may be expected to include at some future time,
inasmuch as in their present form they do not throw the smallest
light upon several of the points referred to.
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TaBLE I.—AcrEAGE under CuLTIVATION, and Live STock in each County of

‘ ACREAGE
IF‘“T:JM Total Ares | 4
‘opulation 0l Py i
COUNTIES. Years, Pon in | Am i
1st January, | Statute Acres. Acreage not Returned |
1867, Accounted for. as under |
| Cultivation. *
T | !
ENGLAND, I i
SovTH EAsTERN COUNTIES ; ! |
1866 v rao | f 200,059 | 278,738 |
1. Surrey .. .. .. {1867} 920,105 | 478,792 | { 200977 | 215,01 |
1866 I ¢ 327,508 | 711,826 |
2 Kent .. .. .. {1867} 811,648 | 1,039,419 { 319°279 | 130’ 1t0 i
| M
3 1866 b 359,984 | 576,927
- Sussex .. .. .. | ({63} | sson26|  e3s,em 11 3080996 | 627,915 |
. 1866) ' . " { 430,214 | 640,002
4. Hampshire .. .. {1867} 532,033 | 1,070,216 { 394,725 | 675,491 |
. 1866 o 019 ; 106,004 | 345,206 !
5. Berkshire , .. .. {1867} 199,912 | 451,210 }! { 94,658 | 356,552
SotTH MIDLAND COUNTIES : i
- 1866 | { 70,257 | 109,879
6. Middlesex .. {]867} 2,414,022 180,136 ]\ { 226 | 108°910
. . 1866 . i 68,152 | 322,989
7. Hertfordshire .. {]867} | 176,809 | 391,141 | { 55645 | 351 406
. . 1866 . 89,754 | 377,178
8. Buckinghamshire {1867} 170,494 | 466,932 :| { T as6 | 308 1os
. 1866 - o m1m | 87,339 | 385,878
8. Oxfordshire .. .. | {{00} | 171,084 | 472,17 { Shoee| Seo.ers
10. Northamptonshire {}gg‘;} 236,993 | 630,358 ” { Mon 56 | 533 m0s !
y v I
1
. . 1866 ) | 37,127 | 192,417 «
11. Huntingdonshire .. {186 } 64,288 | 229,544 !! { onasy | Boeaor |
. 1866 l 53,202 | 242,290 |
12. Bedfordshire .. {185,} 141,909 | 205,582 |! { 30007 | aiaos
. . 1866 - | 62,042 | 463,140 I
13. Cambridgeshire .. {1867} 170,844 | 525,182 | { 56,475 | 468,707 |
- |
EAsTERN COUNTIES: '
(1866 . ' { 270,908 . 789,641
14. Essex .. .. .. 11%l} 426,767 | 1,060,549 | { 270,300 | 190,15 |
. 1866 Il { 207,277 | 740,404 |
ffolk .. .. .. {1864}‘ 336,987 | oaz,ce1 ! { J0T2TE | 740,404 /
L 1866 : I f 345,214 1,009,087 |
afolk .. .. .. 1867} 430,319 ‘ 1,354,301 | { 10158 1009 15y |

- Under this head are included all corn and green crops, hops, clover, artificial grasses
-nd. - wntation, and bare fallow.
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GREAT BRITAIN in 1866 and 1867 (condensed from the Agricultural Returns).

LIVE STOCE.
'!
Arable.® Pasture.+ | Total Live Stock. I! Cattle, Sheep. Pigs.
.
185,741 92,992 215,286 i 32,036 149,540 33,710
182,375 93,440 188,674 | 35,302 114,503 38,869
432,003 279,823 856, 730 :’ 55,176 731,243 70,311
431,860 288,280 1,207,121 i 68,137 | 1,063,414 75,570
367,396 209,531 602,368 ‘; 74,670 485,056 42,642
388,304 239,611 695,235 86,705 557,390 51,140
517,469 122,533 748,075 { 48,688 619,598 79,789
529,719 145,772 718,891 49,490 587,381 82,020
248,942 96,264 398,730 * 30,149 327,316 41,265
248,175 108,377 428,307 29,706 342,774 50,827
|
38,736 71,143 94,826 : 17,501 62,650 14,675
36,842 72,068 82,117 18,722 48,272 15,123
236,800 86,189 275,371 |l 23,202 217,930 84,239
241,097 90,399 282,889 |i 23,784 217,099 42,006
205,986 171,192 354,121 i 51,840 263,015 39,266
207,094 181,012 459,819 ’ 57,448 849,474 52,897
262,644 122,734 417,811 ! 42,135 333,304 42,372
266,639 130,772 474,565 | 41,615 374,809 58,141
270,946 251,790 548,465 || 74,262 435,837 38,366
271,709 262,093 702,781 |i 96,114 556,712 49,955
140, 360 52,057 162,090 | 17,667 117,821 26,602
151,071 55,236 209,773 20,534 159,423 29,816
174,416 67,874 242, 559 25,513 180,250 86,796
176,365 73,250 255,824 25,004 192,835 40,985
892,437 | 70,703 344,992 , 31,731 255,086 58,225
394,858 | 73,849 423,148 ] 35,581 321,699 65,868
i |
628,947 : 160,694 535,692 | 54,310 378,705 102,677
628,444 . 161,711 648,020 61,257 . 461,018 125,755
596,993 | 143,411 597,194 55,767 407,929 133,498
604,040 ' 189,287 739,563 55,888 530,184 158,491
800,215 : 208,872 804,945 92,386 596,683 115,876
I 214,089 1,024,054 ' 103,272 : 776,333 144,449

828,054 |

t+ Exclusive of heath or mountain land.
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TABLE I.—ACREAGE under and Live Stock in each County of GREAT
P t'fd T
Population otal Area
COUNTIES. on in A’g:et:;e
1st January, Statate Acres. Acreage not Returned
1867. Accounted for. as under
Cultivation.

|

- ENGLAND —continued.
SouTH WESTERN COUNTIES :

Eam—
|

228,306 | 636,786 !

17. Wiltshire .. .. {}gg‘,‘} 246,536 865,092 | { Toans | Sonane
18. Dorsetshire .. .. {{ggg} 191,469 632,025! { ey | Sasans
19. Devonshire .. .. {}ggg} 594,524 1,657,180 { g;:g:g gg’l’;:;g
o [ o e { ] 02
21. Somersetshire .. ! {iggg 445,423 1,047,220 { g;},'f;g ;‘;g:gg;
W EST MIDLAND COUNTIES :

22. Gloucestershire .. {}ggg} 501,955 805,102 { fgg:gg; 23:::;;
23, Herefordshire .. { }gg‘;} 128,693 534,823 { {gg:ggg gg;:gg;
24. Shropshire .. .. {}gg?} 247,890 826,055 { fg‘::;g: gg};ggf
25. Staffordshire .. | {1865} 10,00 728,168 { 10| se
) s e (] 2
i) ne s {7
VonTE MIDLAND COUNTIES : !

28. Leicestershire .. {{gg‘;} 241,587 514,164 { g{:;;g :gg;g:
29. Rutlandshire .. {{gg‘;} 21,242 95,805 { apeedl I
30. Lincolnshire .. .. ‘{}gg‘;} 415,157 1,755,457 { gg;:gg} {;fg;:ggg
31. Nottinghamshire .. {}ggg} 308,225 526,076 { Toa e | iarrans
b | (8 wesn wown | 153 928

* Under this head are included all corn and green crops, hops, clover, artificial grasses
inder rotation, and bare fallow.



412,982
415,697

223,081

221,773

618,368 '
638,760

340,581

349,067

328,267
327,439

316,725
228,727

200, 7.

234,804
234,492

175,111
178,277

39,900
42,643

1,002,259
1,005,518

277,068

276,916
285,629

194,353
194,606

310,643

230,260

201,483 .

282,124

151,994
133, 147

The Agricultural Returns of 1866 and 1867.
BrrTAIX in 1866 and 1867 (condensed from the Agricultural Returns)—continued.

Pasture

223,804
286,677

175,518
206, 641
310,872
342,862
95,490
122,222
458,688
186,466

270,004
282,136
200,594
205,151
310,973
318,126

319,935
341,049

167,648
174,603
209,914
222,276

257,313
274,557

35,005

36,107
385,567
402,148
140,434
145,149

311,926
323,916

Total Live Stock.

735,538

875,971 '
601,301 .

607,291

1,047,678
1,158,117

497,621
611,578

885,991
993,315

504,137
639,492

347,640
450,752

494,494
689,070

387,201
541,399

286,629
366,687

389,740
534,828

402,919
616,867

91,160
128, 561

1,249,020

1,945,929

341,780
424,554
320,769
426,668

235

Cattle. Sheep. Pgs
|
77,724 596,822 | 61,012
75,228 725,585 . 75,158
70,002 | 492,623 58,676
64,028« 495,999 | 47,264
184,077 769,126 i 94,475
190,843 ¢ 864,279 | 102,935
133,652 © 300,049 * 63,920
135,154 408,764 | 67,660
173,547 | 636,975 ! 75,469
175,835 . 712,627 98,853
- !
96,831 356,373, 50,933
98,577 | 461,160 79,755
65,184 | 257,196 ' 25,260
66,145 ; 348,141 ° 36,466
107,208 ! 307,612 1 59,674
110,718 500,055 78,297
107,298 231,936 47,967
113,809 | 359,721 67,869
45,789 1 204,154 | 36,686
46,874, 265,718 54,095
67,249 . 285,878 | 36,613
75,768 | 402,416 56,644
i
89,115+ 290,554 23,250
115,048 . 462,953 ! 38,866
11,651 i 75,755 3,754
12,917 | 109,726 | 5,918
169,294 | 1,088,204 | 91,522
163,304 | 1,652,167 i 130,458
67,165 ' 245,532 | 29,083
65.574 | 319,707 | 39,278
113,195 176,122 | 31,452
120,983 258,473 ! 47,212

1+ Exclusive of heath or mountain land.
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TABLE I.—ACREAGE under and Live Stock in each County of GREAT
lEstimau-d '
’opulation
COUNTIES. Yo Ton . . A
st January, creage noi urned
1867. ™ Accounted for. 5:',““
Cultivation. "
|
CousTIES '
. 1866 o o 225,225 | 481,853 |i
33. Cheshire .. .. {1867} 536,364 707,078 { 21141 | 495017 |
. 1866 510,394 | 708,827 ||
34. Lancashire .. .. {186} ,692,306 1,219,221 { 450,329 | 729892 |
]
YORKSHIRE : 10941 i
. 1866 . 615,155 1,094,152
85. West Riding .. .. {186} 1,623,530 1,709,307 { 563,770 17184 507 |
36. East Riding (with (1866 . 159,055 | 612,084
York) .. .. . {1867} 495,021 771,139 144,316 | 626,793
s 1866 , 589,343 | 760,778
37. North Riding .. {1867} 264,182 1,350,121 { a6 vty | 130907
NORTHERN COUNTIES :
1866 ve . 292,910 | 399,566
38. Durham .. .. .. {1867} 591,575 622,476 { 33950 | 309’550
1866 . o 592,310 | 656,989
39. Northumberland .. {1867} 367,945 1,249,299 { 27 oes | oov 351
1866 . 498,242 | 508,081
40. Cumberland .. .. {1867} 211,115 1,001,273 { se5 001 | 515 002
. 1866 271,556 | 213,876
41. Westmoreland .. {1867} 62,318 | 485,432 { 203408 | 231 950
i
WALES,
. 1866 160,123 | 208,276
42. Monmouthshire .. {186‘} 185,350 | 368,399 | { 1587680 | 299713
S80UTH WALES : ' | '
1866 . 314,260 | 233,284
43. . {1807} 380,754 i 547,494 | { 301,286 | 2467208
1866 I 279,938 | 326,393 |
44, . {186,} 112,469 ' 606,331 | { 151 599 | ¢ o0
1866 | " { 161,639 | 210,052
45. . {1867} 97,326 | 401,691 | { 1eises | 2570388 |
1866 . " { 240,899 | 202,488 |
46. . {ws,} 43,089| 443,387 { 2187571 | 395 116
. . 1866 277,676 | 182,482
47. Brecknockshire .. {1864} GLTIe | 40,158 { aire | ioates |
. 1866 - . f 146,067 | 126,061
8, Radnorshire .. {1867} 25,772 | 272,128 ' { 15,910 | 135918 |

.ader this head are included all corn and green crops, hops, clover, artificial grasses
--ider rotation. and har- “allow,



BrITAIN in 1866 and 1867 (condensed from the Agricultural

Arable.®

179,114
181,972
234,374
230,490

480,302

487,821
471,064
480,944
409,152
408,594

212,979
206,422

327,165
313,934

273,592
273,760
53,945
55,584

81,205
82,874

84,453
84,267
132,731
138,254
111,213
109,199
112,536
115,095
63,429
64,720
43,363
44,114

Pastare.t

302,739
313,645

474,453
499,402

613,850
656,716

141,020
145,849

351,626
365,383

186,587
183,134
329,894
347,597
229, 439
241,612
159,931
166,366

127,071
126,839

148,781
161,941

193,662
336,684

128,839
147,960
89,952
110,021
119,053
109,066
82,698
91,104

Tle Agricultural Returns of 1866 and 1867, 237
ued.
‘ |
Total Live Stock. Cattle. i Sheep. Pigs.
!
i
A i
247,725 93,044 96,989 ' 57,692
418,099 112,998 266,074 69,927
470,542 ;. 202,552 217,615 ; 50,375
583,549 | 201,363 l 337,495 49,691
i |
761,585 189,341 | 500,196 , 72,048
1,119,233 | 211,175, 815,04l 93,017
534,251 64,809 | 416,853 . 52,589
69,318 . 59,512, 549,780 60,026
634,743 ' 119,233 | 462,038 | 53,472
895,143 | 129,915 i 698,638 , 46,590
i | |
213,158 | 52,392 | 146,696 | 14,140
278, 151 50,915 | 209,819 ! 17,417
738,539 78,431 - 635,487 | 24,621
972,557 73,779 © 878,307 , 20,471
545,988 109,225 | 396,021 | 40,742
664,634 104, 184 525,064 35,386
287,405 55,328 224,664 | 7,413
385,447 | 50,653 328,328 6,466
E |
151.045 | 36,735 | 131,158 13,152
238,206 | 35,168 182,985 20,053
237,730 . 45,911 177,484 | 14,335
294,108 || 45,009 229, 54% : 19,462
213,740 © 84,106 110,295 | 19,339
273,657 | 87,829 158,750 27,078
154,993 || 68,842 64,412 21,739
186,007|I 67,083 95,166 | 23,758
172,638 | 47,384 108, 546 | 16,708
206,257|i 48,551 138,028 | 19,678
249,486 " 29,604 212,515 | 7,367
343,284 i 31,186 300,107 | 11,991
214,728 98,006 181,376 ' 5,346
230,582 | 28,156 8,479
o)

L:clusive cf heath or mountain lord.

243,947
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TanrLe I.—ACREAGE under

The Agricultural Returns of 1866 and 1867.

and Live Stock in each County of GREAT

Fstimated
I’opulation
COUNTIES. Years.
; 18t lammry,
WALES—continued. ‘
NORTH WALES :
49. Montgomeryshire {{ggg} 66,681
50. Flintshire .. .. {{ggf 70, 660
51. Denbighshire .. {}ggg} 105,804
52. Merioncthshire .. {}ggg 39,032
53. Carnarvonshire .. {}ggg} 100,495
54. Anglesey .. .. {}gg? 53,107
ENGLAND AND WALES .. i {}ggg} 21,463,597
SCOTLAND.
SOUTHERN COUNTIES @
1. Wigtown .. .. ! {}gﬁg} 41,354
2. Kirkeadbright .. | {}360} | 42,138
3. Dumfries {}gg?} 74,616
4. Roxburgh { iggg} 55,154
SotrTH EasTERN COUNTIES:
5. Selkirk .. {}gg‘;} 10,761
6. Pecbles .. .. .. | {{gg‘;} 11,582
7. Berwick .. .. | {}gg‘;} 36,671
8. Haddington .. .. l {}ggg} 38,351
9. Edinburgh .. .. | {}ggg 282,488
10. Linlithgow .. .. {{ggg} 43,909

* Tipder this head are included all ¢>n and green crops, hops,
watian and bare fallow.

an

Total Area

in
Statute Acres.

483,323
184,905
386,052
385,291
870,273

193,453

37,324,883

327,906
610,343
702,953

428,494

166,524

227,869

302,951

179,142
224,925

81.113‘

A'I‘otal
creage .
Acreage not :
Accounted for. mrg:g i
Cultivation. ~
i
264,666 2\8.657I
{ 254,157 | 229,166
68,810 | 116,095]
66,293 118,612
164,125 221,927
147,459 238,593,
{ 266,921 118,370
262,067 123,224
199,859 170,414
202,590 167,683
64,952 128,501
63,986 129,467
12,803,472 24,521,411
11,873,357 |25,451,526
200,218 127,688
194,858 133,048
457,725 152,618
449,427 160,916
498, 364 204,589
478,748 224,205
268,142 160, 352
244,742 183,752
145,240 21,284
145,254 21,270
190,962 36,907
185,507 42,362
125,671 | 177,280
118,295 184,656
72,234 106,908
{ 71,785 107,357
120,656 114,269
111,856 | 123,069
26,439 54,674
27,6938 53,420
clover, artificial grasses
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BRrITAIN in 1866 and 1867 (condensed from the Agricultural ued.
| ,; ,
!
Arable® ‘ Pasturet  Total LiveSteck. | Cattte. Sheep. Pigs.
!
: |
o I
! iv i
97,560 | 121,097 299,732 58,628 . 220,241 ' 20,863
100,482 128,684 365,133 | 59,510 277,059 28,564
66,815 49,280 69,349 19,383 35,106 14,860
67,880 ‘ 50,732 103,001 21,153 64,580 17,268
125,245 96,682 223,789 46,695 150,565 26,529
127,542 ; 111,051 285,951 46,438 212,398 27,115
I
44,659 73,711 276,137 | 33,343 235,091 7,703
46,013 77,211 335,602 |, 33,284 293,697 8,621
72,246 98,168 202,329 | 44,072 139,317 18,940
73,955 93,728 226,866 42,414 164,180 20,272
72,703 55,798 87,017 | 35,427 33,715 17,875
%5,290 54,177 101,168 | 33,835 49,702 17,631

14,265,663 10,255,748 22,899,542! 3,848,435 | 16,793,204 | 2,257,903
14,435,492 11,018,034 28,811,718 : 4,013,564 | 22,025,498 | 2,772,656

(&

i
97,843 | 29,845 164,645 35,703 118,669 10,273
102,143 | 30,905 183,026 | 34,527 140,076 8,423
90,741 | 61,877 316,414 ' 34,658 | 271,467 10,289
94,587 ' 66,329 404,320 | 34,231 361,428 8,661
132,039 72,550 434,462 | 44,364 371,486 18,612
134,610 - 89,595 555,445 | 43,287 494,853 17,305
128,961 ; 31,391 332,715 | 16,084 310,537 6,094
129,087 54,665 495,548 | 14,547 476,025 4,976
| [
i {
15,735 5,549 103,575 2,027 100,885 663
15,411 5,859 169,777 | 2,239 167,032 506
28,401 | 8,506 133,021 | 5,970 125,831 1,220
28,846 , 13,516 186,936 4,966 180,796 1,174
152,415 ; 24,865 216,824 15,192 193,288 8,344
. 153,645 31,011 301,071 |, 14,091 280,560 6,420
i o484 12,124 108,719 | 9,659 91,414 7,646
93,951 | 13,406 120,491 ; 7,599 108,148 4,744
91,230 23,039 136,101 | 13,013 113,479 9,609
89,826 | 33,243 175,882 | 15,389 153,704 6,789
39,136 | 15,538 34,265 | 8,029 23,070 3,166
39,399 « 14,021 42,312 | 10,443 28,729 | 8,140

+ Exclusive of heath or mountain land.
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TABLE I.—ACREAGE under and Live Stock in each County of GREAT
y
Popmaed Totl & ‘
0] tal
COUNTIES. Years.  om T | Peiami
Ist January, Statute Acres.  Acresgenot | pooee
1867. Accounted for. © yg'under
Cultivation.
t
COUNTIES : ' "
1866\ . 360,734 199,138
11. Lapark .. .. {1867} 702,131 568,867 { 361,901 507 500
1866 . 475,423 259,839
12. Ayr .. {186‘} 204,285 735,262 { prh ooy e
1866 81,108 77,160
13. Renfrew .. {1867} 174,957 158,268 { 25000  aes
\
‘WEST MIDLAND COUNTIES :
1866) 91,108 18,267
14. Bute .. {1867 {16109 109,07 { 89,000 20,908
1866 . | 1,971,770 | 111,356
15. Argyle .. {1867} 78,006 . 2,083,126 { "068 397 | 1197729
1866 ’ [ 165,000 | 39,800
16. Dumbarton {1867} 58,313 204,800 { lea' 713 | o087
. 1866 ! . 200,396 | 95,479
17. Stirling .. {186‘} 90,628 | 295,875 { 194,894 | 100 001
EasT MmLAND COUNTIES : ;
1866 15,326 | 14,114
18. Clackmannan {1867 19,300 29,440 { 16,068 | 15372
. 1866 18,943 | 30,869
19. Kinross .. {1861} 8,219 49,812 { 18882 | 907550
|
1866 ) 108,259 | 220,168
20. Fife .. .. {186‘} 165,727 | 328,427 { 110°292 | 210 1es
1866 1,497,207 | 316,766
21. Perth .. .. {186‘} 150,801 | 1,814,063 | {}:487,207 -
1866 » . 340,555 | 228,195
22 Forfar .. .. .. {80} 214,203 | 568,750 1{ 338,087 | 230,309
Non'm EasTERN COUNTIES ; '
lsss 140,294 | 111,956
3. Kineardine .. .. {163} 54,908 | 252,250 { 136,957 | 115,209
o (1866 { 710,039 550,586
24. Aberdeen .. .. 11867 229,025 | 1,260,625 ‘ 706,033 i 554,592
1866 o = 285,030 | 154,189
25, Baoff .. .. .. {l867} 58,700 | 439,219 { 20 01 : 153 208
. 1866} 243,284 ' 96,716
) e .. ’ M
6. Elgin .. {1867 46,334 | 340,000 | { 297,833 | 100167
| Il

~ Under this head are included 21l co-n and green crops, hops, clover, artificial grasses
nde: rotation, and bare fallow.
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Barrary in 1866 and 1867 (condensed from the Agricultyral Returns)—coutinued.

LIVE STOCK.
| l
{ Amables Pasture+ | Total Live Stock. Catle. |  Sheep. Pigs.
I
|
' 1
- . |
' I
129,424 69,709 295,212 ] 56,206 | 160,014 §,992
129,895 77,678 289,369 58,094 221,267 | 10,008
155,751 . 104,088 852,019 75,544 262,973 ! 13,502
. 165,055 126,918 433,005 79,840 338,562 14,603
© 44,667 32,493 50,370 |l 21,513 26,503 2,354
45,637 | 36,795 60,681 23,423 34,911 2,347
: [} .
" 14,706 | 3,561 43,820 8,252 34,318 1,250
| 14,595 5,701 45,510 7,765 36,638 1,137
58,362 ' 52,994 764,154 | 57,83 700,621 5,702
' 63,808 55,921 952,121 | 56,908 890,131 5,085
26,784 13,016 65,165 ' 10,554 58,405 1,196
i 25,889 Q 14,198 84,728 12,387 71,139 | 1,202
65,624 | 29,855 111,461 21,396 86,392 | 3,673
1 66,400 34,601 139,028 | 24,261 111,746 3,021
1 | ! !
. 11,058 3,056 12,833 2,104 9,468 1,261
, 10,224 3,148 17,437 | 2,629 12,905 | 1,903
© 24,590 6,279 27,764 4,028 22,450 1,286
| 24,081 6,899 41,505 | 5,003 35,743 | 759
' 186,088 34,080 135,175 ! 27,297 93,685 | 14,193
' 185,041 33,094 129,951 . 30,483 90,063 9,405
246,932 ' 69,834 578,567 | 66,150 494,635 | 17,782
I 245,429 102,166 760,743 ;1 69,898 677,654 13,191
210,738 17,457 200,166 28,645 156,653 | 14,868
. 208,710 21,683 201,651 l' 39,941 | 153,476 | 8,234
1} ( H !
i !
[ 104,375 7,581 67,871 " 21,529 | 41,073 4,769
l 108,026 7,267 74,463 ° 23,321 47,695 38,447
525,246 25,340 257,506 : 133,451 109,292 14,763
530,986 23,606 337,382 ! 146,297 | 176,959 | 14,126
144,965 | 9,224 98,122 | 36,542 1 55,409 6,171
144,976 8,232 109,860 | 38,866 l 65,408 5,496
88,938 7,778 95,256 20,406 ! 69,078 5,772
91,457 10,710 108,983 20,847 l 83,278 . 4,858
K B

1 Exclusive of heath or mountain land,
YOL. IV.—S. §. R
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TaBLE I.—AcrEAGE under CULTIVATION, and LIve Stock in eaeh County of GREAT

‘ ' ! ACREAGE.
: P | T tal A !'_,__. 7 I
COUNTIES, ° . Years | om | e | ||
st .Immry sumu Acres, Acreage not - Roturned
Acoonuted for. | g under
! ' ! - Cultivation,
l ' | |
SCOTLAND— continued. i |
N. Eastey CovNTIES—cont’, ‘ s i
. 1866 - | 116,328 1,172
27. Naim .. .. .. {1867} 8,502 | 137,500 ' { 115,563 | 23,957 -
| 1
NorTr WESTERN COUNTIES : _ ; :
1866 i - i §{2,605,040 118,461 '
28, Inverness .. .. | {,867} 80,853 ' 2,723,501 {e0n0L0 | 46l
1866 - 1,912,902 103,473
29. Ross and Cromarty {1867} st,006 | 2,016,375 | {1"02 %00 | 1907ans

30. Sutherland .. .. 23,841 1,207,188n

1,184,230 | 22,958 |

|
{ 1,191,525 | 15,663
{ 364,249 | 91,459 |

‘ |

NORTHERN COUNTIES : ‘ i
It

l [

! i

81. Caithness .. .. 43,584 | 455,708 351,417 | 104,291

{1667}
{iae1) |

32, Orkney .. .. .. {‘85‘2} 32,935!' ! (1866) | ( 77,077
{ise1)

471,756 | | 82,255 |
598,726 '

(1867) ' | 49,893

83. Shetland.. .. .. l IS Bdregl

32,010 l

15,481,017 14,158,360 ||

I
1867} 3,162,091 | 19,639,377 ‘l 15,289,825 4,379,553 |

ToTAL OF SCOTLAND ..

* Under this head are included all corn and crops, hops, clover, artificial
under rotation, and bare fallow. green crops, nops, ¢ s grasses
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BeiTaty in 1866 and 1867 (condensed from the Agricultural Returns)—coniinued,
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LIVE STOCK.
Arable* | Pasturet | Total Live Stock. || Cattle, Sheep. Pigs.
' | )
' |
|
. i
| |
17,443 3,729 26,500 | 5,232 19,862 1,406
| 21,420 | 2,537 29,420 5,297 23,007 1,116
| |
| 79,170 39,291 571,928 45,334 522,006 4,588
i 79,937 32,009 720,314 | 45,066 670,886 4,362
‘ 90,423 | 13,050 338,352 || 36,109 203,754 8,489
! 102,235 | 18,750 406,914 34,185 366,908 5,821
i |
12,994 2,669 176,780 11,262 164,060 1,458
- 18,375 | 4,583 209,534 10,413 197,477 1,644
73,240 18,219 105,687 19,999 82,676 3,012
77,525 26, 766 118,355 20,114 95,205 3,036
, 65,027 12,050 47,852 22,674 20,780 4,898
. 69,014 13,241 59,903 ' 22,828 31,648 5,432
. 17,464 = 32,429 79,393 ' 20,634 55,844 2,915
i 16,094 . 34,232 95,682 | 20,290 69,456 5.936
! 3,265,204 893,066 | 6,412,194 937,401 | 5,255,077 219,716
| 3,326,267 1,053,285 8.061, 380 | 979,470 | 6,893, 603 188,307

* Exclusive of heath or mountain land.
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TasLE II,—STATEMENT of the POPULATION, AREA, and ACREAGE under CroPs and
by their respective

The Area and Acreage are
DExMARK
SWEDEN * Norway?* Prussta # ‘WURTEMBURG
DEscripTION OF Crors, &C. PrOPER
(in 1867). (in 1867). (in 1867). (in 1866).
(in 1866).
ToTaL AREA .. .. | 101,700,000 | 79,967,736 | 8,662,957 | 68,562,743 | 4,826,823
(exclustve of i
lakes and rivers). )
ToraL ACREAGE: -
Under Crors and
Grass (exclusive of
Vineyards and Olive 10,767,250 — 5,606,601 | 41,173,913 | 3,010,598
Grounds) .. ..
Under Corx Crors 38,149,750 492,000 | 2,380,496 | 17,947,707 | 1,314,470
Under GReEN Crops | 367,500t ? 149,127 5,412,799% 324,269¢
BARE FaLrow . 1,000,000 ? 440,453 6,253,556 248,644
CrLover and other
GRrasses under Ro- 1,250,000 ? 329,775 5,127,916 254,587
TATION ..
PERMANENT PASTURE 5,000,000 ? 2,306,750 | 6,431,935 868,628
CorN Crops:
Wheat and Speit .. 95,000 13,750 119,845 2,848,842 543,586
Ba.rley or Bere.. .. 587,500 127,250 683,245 2,279,074 234,679
Oats .. .. .. .. 1,396,250 267,000 826,140 4,558,148 320,550
Rye .. .. .. " 712,500 25,750 518,320 [ 6,837,222 102,864
Beans, Peas, and other
Kinds of i}mm "} 358,500 58,250 232,946 1,424,421 112,791
GRrEEN CRoPS :
Potatoes .. .. .. 350,000 67,500 84,809 | 3,418,610 169,045
Turnips, Carrots,
Mangold, Beet, 17,500 ? 64,318 1,994,189 155,224
Rape, Colza, &c.
PopuLATION .. . 4,160,677 1,701,817 | 1,717,802 | 18,491,220 | 1,748,328
ToraL L1vE STOCK .. 3,894,394 2,751,969 | 3,449,425 | 28,698,555 | 1,942,077
Cattle . . 1,924,354 952,158 | 1,193,861 6,111,994 974,917
Sheep and Lambs . 1,589,875 1,703,814 | 1,874,052 | 19,329,030 703,656
Pigs. .. .. .. . 380,165 95,997 asi,512 3,257,531 263, 504

* Estimate Returns.

+ Includes flax.

Inclndhﬁ green bean and winter fodder.

The res
ublished.

ts of the Return taken in 1566 are not yet

{| Includes 18,990 180 acres of Indian corn.
NV

Acreage Returns for Holland include 1

56,770, and for Austria 90,233 acres under flax,

For Ru='A there are no Returns of Acreage under |
"d4vr W~k comprised in the Kuropean and

Crop= - *h

under Corn aund Green

Aslatic parts of the Empire numbered 285,444,000 cattle,
45,130,800 sheep, and 10,097,000 pigs, taking the average
of the years 1859-63.
For SWITZERLAND there are no Returns of the Auve-
age under each kind of Crop; in 1885, the
Acrcage Crope
acres; and 3,527,431 acres under grass, m
pasture. The Live Stock in 1866 numbered 992,395
cattle, 445,400 sheep, and 304,191 pigs.

was 1,485,565
eadows, and
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GRraAss, in various ForereN CoUNTRIES, according to RETURNs furnished
STATISTICAL DEPARTMENTS.

stated tn English Statute Acres.)

AUSTRIA ex-
clusive of Galicia
BAVARIA Horraxp Brremvy § Fraxce (except Cracow), | UNITED STATES*
Bukowina, the
(in 1863). , (in 1266). (in 1856). (in 1862), Tyrol, and the (in 1867).
Military Frontier
(in'1866).
18,776,343 | 8,209,992 7,211,000 | 132,787,000 | 116,051,441 1,804,679,040
11,049,282 — 4,521,386 | 82,661,408 65,941,608 —_
4,576,688 1,346,330 | 2,484,493 | 40,273,378 | 26,384,108 41,184,547
1,009,972¢ 469,290 709,124%| 6,221,243% 1,719,244 ?
i 1,165,080 ? 159,112 | 12,869,655 7,534,019 ?
718,695 221,352 396,787 6,931,650 1,302,434 ?
3,578,847 ? 771,870 16,365,482 | 28,911,570 Hay,
’ ’ ' ’ ’ ’ ’ 16,323,852
1,041,035 211,205 804,758 18,683,435 3,662,164 12,304,894
835,456 104,945 110,130 2,717,478 2,755,415 542,175
1,115,015 235,332 541,347 8,319,688 6,573,921 6,894,091
1,449,929 507,138 721,492 4,820,745 6,978,008 1,396,123
135,253 287,710 306, 766 5,732,032 6,414,600 20,047,264|
644,197 273,380 369,850 3,087,017 1,308,148 964,614
R Tobaceo,
365,775 195,910 839,274 | 38,134,226 411,096 ,{ 236, 363
4,774,515 | 3,552,665 4,940,570 | 37,547,000 | 34,432,890 31,445,080
6,123,826 | 2,877,909 | 2,299,552 | 52,725,355 | 33,661,786 59,087,641
3,162,387 1,270,893 1,257,649 14,197,360 9,173,472 12,674,968
2,039,983 1,088,016 583,485 | 33,281,592 16,573,459 32,795,797
921,456 | , 519,000 458,418 5,246,403 7,914,855 13,616,876

For ITALY there are no Returns of the Acreage under
each description of Crop. The total ares under cultiva-
tion is thus divided: Arable Land (including Vine-
i:n:ls) 27,507,650 English acres ; Natural and Artificial

e Permanent Pastures,

dows, 2,933,590 acres;

13,493,620 acres; Rice Fields, 362,257 acres ; Olive

dens, 1,356,917 acres; and

14

Chestnut Plantations,
62,830 The Live Stock in 1867 numbered
3,708,635 cattle, 11,040,339 sheep, and 3,836,731 pigs.

The Returns for SPAIX in 1857 give a total area o
126,759,000 acres, of which 14,987,542 acres were unde!

corn crops, and 20,689,050 acres t

The corn crops were thus di
acres; barley, 3,182,100 acres; rye, 2,961,863 acres
beans, pess, &c., Tkzsl.ea? acres, Potatoes occupiec

509,503 acres.

ture
: wheat, 7,311,897

Live Stock numbered 2,904,39¢

cattle, 22,054,967 sheep, and 4,264,817 pigs.



The Agricultural Retarns of 1866 and 1867.

246

‘g981 ug

31.91 . .- L1.88 63.03 't 8LaJ pue suveq
18.31 ¥r.8 89.61 IS8 06-03 oo e e aky
90.12 . 29.9% 18.0¥ ¥L.3¥ e e 880
01.63 ©+ e+ Jowwmmg
0€.81 L3.%8 19.08 ?93 v 08.1¥ A e opmpm
—: Kapreg
5P 61 09.38 A e+ *+ Jomwng
sL.¢1 w 1€.63 91.€3 Ao_.c« v 8688\ .. - iompm
Pysng PYEng fageng sjaueng wjageng —:1jeypmM
SRR O|OWm | | AR | S | o s

*80LI)UNOY) SNOLIBA U}
§401) KHO)) TYAIONTEJ 9} JO 210V ojnjeyg od sjoysng |vuodui] Ul QIATX IOVETAY AILYRILST O13 JO LNARELVIS—' AT A1aV],

*@981 184 aY3 10§ 318 sdo1d 12430 2y 10§ SUINIDL Y} : GIGT JvAL Iy} JO WOTONPOLT

898°091°93 '

[

786°9eT°‘s ' oLy 9tLisel !

:n”m.x.,m: ‘091 . *wnna_nsa | S91'%£8 358 83038104
856°839°€18 | L8t °'896°t¥ . 265‘¥88‘GL 05L°9L9°L3 . | ‘ Ctoot OTR
981°019°¥1 - - 895° 262°8 - £06°3¥6°5 _.ﬁmwmu.“mwm wn«._».omww_w.__m_ svaq pus suveg
ann.%v“o« $98°669°L £8V“LEL VT 81”3_.8- ¥69°GL3 18 Swnﬁm“m ! * . L
068°9%° 291 ‘roat . 8P '82F 891 | 6¥‘S1€°013 | LL0°BBE 01! ‘ot connt A L ¢)
%31 188 01 v L06°159°08 iseiorior | seersEsive | signisies | el | e | 1 Ao
LLLET16'L9T | BIB'G6S°¥FG | 1Z69°0F1°891 | 8Z1‘FOG'E8 | 4LGC'CEP'TIT | 5B 6L0°‘Y ) : _ Bt e ey
‘spausng *sjaysng sy TSy leusng Tousng Teusngy ouseg
S A | “230yaq uf i
“(09%1) *(2981) (1881) *(9981) *(e9x1) (s931) —_ ! sdos)
SILVIS @ILINN) 21v1] 2 vuisay qoxvay AxVTIOH _ '£931 03 66x1 Jo ofvaaay _ no:.mﬂg
_ “vissay i

*SIINJOY 18R] O3 03 SU[PIOIIB SOLIUNOY) SNOLIBA UL POONPOL ] SAOLVLOJ |
JO puB KY0)) jo SANIY] TVAIONIUJ o1} Jo ‘saysng [wuodwr] ystjSus] ul ‘SALLILNYAY CLLVKRILSY] 03 JO LNARILVIG—']]] AT14V],



247

ltural Returns of 1866 and 1867.

The Agricu

*s3d 30§ 's¢Z pus ‘daays J0f
*§Gg ‘311380 10§ *801 *19 ‘SIS0 20§ [OTI *)8 JO SI)TI PIWUSST oY) UO PUB[AJ] UL }I0IS AL JO IN[UA Pappwiy}es ay} $9A18 uan3al jusnbasqns v

~suelpaeny) oy £q pasiaal udaq IABY §6GZ 40J SWANIAI oY) (8e¥E)

SOISIATP [810303]3 JO JAQUINU JA13US DY} JO INO JBY) 21838 0} UONIBISI}BS O} JABY ] PUB ‘ UOISIAIL JOf UOIH() YO¥ JO SUBIPIENL) JO PaBOG Pud
uBuLITBYD) 3} 0} WX Aq POPIEALIO) PuT ‘SUOISIAID [810303[d Aq patdod pus paurmexd 2134 L2y} ‘921J0 81} 98 PAAIAIAL Furdq suamay oYy uQ

‘sur10§ 9Y3 o pajess Suaq uONBWIONUT 3y} 9483 oga sonJed Iy Jo $IIAIPPY PUB SIWEU AY}—SUOISIAIP

1010303[0 [e1043s oy ut pusy Juidnooo siamaey Lyjediourad ‘suosiad smoweA woly way) Aq PAUIRIqO SBA UONIBULIOJUL AYJ, ‘doudi[Aul J1OY}
20§ L1e[nqeisucd oY} wosy pajoales sioyeiamnud Aq panooid ‘sxeal Jouuioy my 88 ‘asam sdod ayl Jo aonpoad 9bvisen aM Jo suinlad AYJ,
—: PaUIBIqO 219M 8oVMWIEY A0QE 3} Moy ureldxd pue[aaf jo resduan-yensiday ayy £q sydewas Jurmo|of YT, — ION

| \ ‘
I, |
P .
““ 166°0p 10868 || o amg 613 {,oun bo.se | tos'eoz £ev* 193 R
‘¢ ge9‘'sls‘z | ' LoL'890°S |, ‘8.1 ‘Cog.l r o €EF109°L €6F‘8L0°1 L L N {
‘‘ £9g'c8e ‘t 2gz'ose ‘ g.01 ‘Cop.0l | 18$°98 339'es oot ce tc 38eqqm)
‘¢ 388043 ‘t 186161 ‘Cog.etl ‘‘ g.81 ©  T80'0G . 688'f1 o ct pzany proSuspy
‘Y e9v‘osL's | ¢ ©89°108°¢ | ‘fe-T1 ‘‘ 6.6 861°L1¢ | clg'teR eo e oo oo sdiwany,
‘8003 16¢‘890°'¢ | 'suo} oaa.%o.n__ ‘‘ 6.8 '$10} 9.¢ £€5£°050° I . 098°990°1 e et 080
N C A 1§ ‘Cpogigr | ‘¢og.on! ‘.01 v . , ‘ IAELIR LI A V¢! ¢
‘s OnO-—n X QQO.@ﬂ i [ ”.m_ . Q.?.— -mo O— ﬁao O— *.c .o .. e . 20@.
‘* 086°'%99 ‘¢ sr0'geL | ‘¢oL.gt DA ; £63°051 . gotr‘LLn ee eree oo fapaeg
‘' G88°+83L ‘CLBLU6Y9L ‘¢ 0.3l ‘8.8l 669°669°1 | BTEGRLT AL 1 ()
'sab 012 ‘08 'sabggLiozs simo golt | N0 0.81 061°663 _ 686993 AR AR LS | 21 77
9981 © eeer ! 9981 | 9981 ! 9981 | eser
- [ Y — = - - — 8do1)
uf Rdupos pryow 3T Mo, “ uj oY NG Jod donpos g pvusy ‘PIIRAPIN)) a8voroy

Spuepa] ‘sonsnvig (eI nondy , uo (L81 o uoissIS) uawunijwg o pajuassad son wol g
. "998T puv gY8T ut ‘WoNAoYJ A4LVKILSY PUY ‘8d0¥)) TVAIININ] J0pun anvavdy—"(IN V/IdU[— .\ 91av [,






THE

JOURNAL

OF THE

ROYAL AGRICULTURAL SOCIETY

OF ENGLAND.
S8ECOND SERIES,
VOLUME THE FOURTH.

BN,
& 2y

¥

&
&
R

\, ‘ . o
N BT Rt
CE

J
24,
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THESE EXPERIMENTS, IT IS TRUE, ARE NOT EASY; STILL THEY ARE IN THE POWER OF EVERY
THINKING HUSBANDMAN, HE WHO ACCOMPLISHES BUT ONE, OF HOWEVER LIMITED APPLICATION,
TAKES CARE TO REPORT IT FAITHFULLY, ADVANECES THE SCIEBCE, AND, ENTLY, THE PR
OF AGRICULTURE, AND ACQUIRES THEREBY A RIGHT TO THE GRATITUDE OF HIS FELLOWS, AND OF.THOSE
WHO OOME AFTER. TO MAKE MANY SUCH IS BEYOND THE POWER OF MOST INDIVIDUALS, AXD CANXOT
BE EXPECTED. THE FIRST CARE OF ALL SOCIETIES FORMED FOR THE IMPROVEMENT OF OUR BCIENCE
SHOULD BE TO PREPARE THE FORMS OF SUCH EXPERINMENTS, AND TO DISIRIBUTE THE EXECUTION OF

THESE AMONG THEIR MEMBERS,
Vox THAER, Principles of Agriculture.

LONDON: PRINTED BY WILLIAK CLOWES AND 80N8S, DUKE STREET, STAMFORD STREET,
AXD CROSEs -
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XVI1.—On the Farming of Huntingdon. By GILBERT MURRAY.

Prize Essay.

THIS county is divided into four hundreds—Norman Cross, to the
north, containing twenty-five parishes; Kimbolton, on the west,
thirty parishes; St. Neot’s, to due south, twenty-three parishes.
The length from north to south is about 30 miles; from east to
west 23 miles. The extent is about 372 square miles, or 229,544
acres. The population was in 1831, 53,192 ; and in 1861, 64,250 :
showing an increase of barely 20 per cent. during a period of
thirty years. The chief town, Huntingdon, situated on the
river Ouse, contains a population of 3,816, and returns two
members to Parliament. The chief market towns are Hunting-
don, St. Neot’s, Ramsay, St. Ives, and Kimbolton.

Huntingdonshire is well situated both for land and water car-
riage. The river Ouse enters the shire on the south, passes St.
Neot’s, flows north to Huntingdon, and thence in an easterly
direction to St. Ives, on its course to the Wash. It is navi-
gable for large boats throughout the whole length of its course
through the shire. The Nene, another navigable river, wends
along the northern border of the county by Peterborough,
and enters into the Wash below Wisbeach, in Cambridge-
shire. The Great Northern Railway, which enters the county
at St. Neot’s on the south, and passes almost directly through
the middle of the shire to Peterborough on the north, is inter-
sccted by a branch of the Great Eastern, which connects Hun-
tingdon and St. Ives with Cambridge. The Midland enters the
shire on the south-west from Thrapston, passes Kimbolton, and
joins the Great Northern at Huntingdon.

The county is well provided with turnpike-roads, which are
kept in an efficient state of repair. The old North road from
London to York passes through the county, but is now little
used. The parish and occupation roads on the clayland districts
are not generally good ; bumnt clay-ballast being the material
principally used in their formation, but where sufficient at-
tention is given to drainage, and gravel to the depth of from
4 to 5 inches is laid on the ballast, very serviceable roads are
formed, which, with a little attention, last for many years,
Great expense and difficulty in obtaining gravel is the only
bar to more extended improvements.

Neither is the county deficient in historical interest. Traces
of several Roman stations and encampments still remain, and the
great roads, the Ermine Street and Via Devana, passed through
the shire. It likewise contained two great abbeys, Ramsey and
Sawtry of St. Judith, with castles at Kimbolton and Hémtingdon.

8
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In several churches the remains of Norman buildings are still to
be traced.

Apart from the fen-lands and the gravel of the Ouse valley,
the geological formation of the shire belongs to the Oolitic series,
and embraces calcareous grit, Oxford clay, cornbrash, blue lime-
stone, and great oolite.

The agricultural divisions are the gravels of the Ouse valley
on the south-east; the fens on the north-east; and the Oxford
clay, which extends over a wide area of the middle and western
parts of the shire. The other geological formations are of small
extent and possess no agricultural interest.

The air in the higher parts of the county is pure and bracing ;
in the fens mists are prevalent, and the atmosphere is generally
charged with moisture, yet the inhabitants are particularly
healthy, drainage having quite banished the attacks of ague, so
prevalent at one time amongst fenmen. Few trades are carried
on, the population being prmc1pally employed in the cultivation
of the soil and the handicrafts therewith connected, such as
brickmaking, malting, milling, brewing, lime-burning, &c.

The Government returns of 1866* give the following as the
extent in acres of the different kinds of crops:—

Acres.
Wheat .. .. . o . . . . 43,406
Barley .. .. .. . . . . . 21083
Qats.. .. .. . . . . . .. 10889
Rye .. .. .« .« o o o oo 635
Beans .. .. .. .. . . . . 13483
Peas - % 5151
Total average under com .. .. .. 94,431
Green Crops.
Acres, T
Potatoes .. .. eeee ee e .. 25617
'lurmps and swedes .. .. .. .. .. 8,445
Mangolds v ee ee e e e .. 8746
Carrots .. e e e 568
Cabbages, kohl-rabi and x mrc e e .. 4485
Vetches, Lucerne .. .. .. .. .. .. 5,600
T~a® ‘n greencrops .. .. .. .. 20,751
Acres.
valv allow oL atie. vyln:d arable land .o .o . 13,403
Jlovers and other artificial grasses under a regular rotatlon . 11,775
’ermanent pasture .. . 52,067

l'otal number of acres under all kmds of cw -s, bare fallow
and grass .. . } 192,417
Woods, waters, roads and waste lands .. .. .. ... 87,127

* The returns for the year 1867, published since this Essay was written, will
e fannd at o~ 214-247, supra.
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Of the total extent (140,360 acres) of lands under cultivation—
33 per cent. was under wheat in 1866.
16 per cent. barley.
8 per cent. oats,
9 per cent. beans.
8 per cent. hare fallow.
15 per cent. green crop.
8 per cent. clovers or cultivated grasses.
3 per cent, is devoted to the cultivation of rye and peas.

The Cattle in the county on the 5th day of March, 1866,
numbered 19,812, being in the proportion of 10-3 to each 100
acres of land under cultivation. The cattle-plague visited this
county with great severity, about 11} per cent. of the whole stock
having either died or been sacrificed through the disease. Up to
the 3rd March, 1866, 10-83 healthy cattle were killed from having
been in contact with diseased animals, or from fear of infection;
1789 died from the fatal effects of the plague ; and 467 were killed
in different stages of the malady. Neither was this loss the limit
of the unfortunate farmer’s distress, for as the cattle could
not safely be replaced, for a considerable length of time, vccu-
piers were not able to stock their land in the usual way, so as to
turn their herbage to proper account.

The number of Sheep in the county, in 1866, was 117,821, or
61-2 per 100 acres of the area of land under cultivation.

The Swine, of various breeds, or rather a mixture of different
varieties, numbered 26,602 ; a large per-centage to the area.
Many of the strong stores, after they have gleaned the stubbles,
are sold to the farmers in 'the dairy counties, to be fattened
on whey and barleymeal; and great numbers are yearly fed on
the inferior barleys in the county; but unless the price exceeds
10s. per score lbs., they leave little behind in the shape of profit ;
yet as they make a large quantity of good manure, the farmer is
generally satisfied if they pay for the food consumed. Breeding
has latterly paid much better than feeding.

THE GREAT FEN-LANDS of the county may be said to commence
in the parish of Fen Stanton on the south-east, proceeding in an
easterly direction round the confines of the county, and embracing
parts of the different parishes of Holywell, Needingworth,
Bluntisham, Earith, Somersham, Warboys, Ramsey, Sawtry, Con-
nington, Home, Stilton, and Yaxley, terminating at Farcet, on
the north, and covering an area upwards of 50,000 acres in extent.
The soil of this district is of a black peaty nature, composed almost
entirely of vegetable matter, resting on a subsoil of white marly
clay, the depth of the peat varying from 3 to 7 or 8 feet.” Drainage
is effected by open ditches, cut at suitable distances, to convey
the water into main ditches or droves. By the withdrawal of
water the peat becomes consolidated, and consequently reduced
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in bulk, and in order still further to reduce its thickness and get
closer to the clay, burning has been practised. To some extent
this practice prevails when the land is first reclaimed from a state
of nature. As cultivation proceeds, and by the application of
manures the growth and feeding off on the land of green crops
extends, the burning is discontinued, as by destroying the fer-
tilising effects of the manures it would then be a wasteful opera-
tion. After the land has been thoroughly drained, claying the
surface, to the depth of from 3 to 4 inches, is the great essential
to give the necessary consistency to the soil. This operation is
effected by digging through the peat where it does not exceed a
depth of from 3 to 4 feet, and producing clay on the spot. A
trench 4 feet in width having been opened, the peat is removed
until the clay is reached, which is then thrown out of the trench in
sufficient quantity to cover the surface-soil on each side to the
requisite depth. When a sufficient quantity of clay has been
thus thrown out, the peaty soil from the next length is thrown
into the vacant space, and the work proceeds in the same way as
trenching is generally performed, the peaty soil from the surface
taking the place of the clay, and the sides of the trench being levelled
down with the spade so as to leave the land in a fit state for the
plough. The cost of this operation varies from 50s. to 5L per
acre. When well done the land is improved to an extent the
duration and value of which it is difficult to estimate.

The greatdrawback to the fen-land farmer is the utter uncer-
tainty of his crops; a single night’s frost in spring may blight his
prospects and destroy the fruits of many months’ toil and expenses.
In favourable seasons good crops are grown: but to strangers they
are always deceptive, as they seldom turn out either of the quantity
or quality which might be supposed from their appearance. Four
quarters of wheat and five quarters of barley are about the average
of the best seasons. The soft nature of the soil and the large
quantities of straw produced preclude the use of the reaping-
inachine to any extent; indeed the sickle and reaping-hook are
seldom used, both wheat and barley being almost invariably
mown and tied, at a price varying from 7s. to 10s. per acre.

The fen-land is mostly cultivated on the four-acre system.
First year—green crops. The land when fairly treated produces
good crops of rape, turnips, kohl-rabi, and mangold, but is not
well suited to the growth of swedes. The best managers generally
draw off one-fourth of their roots for consumption by cattle in
the yards, and the rest are consumed on the land by sheep, eating
also cake of corn. Second-year—barley and seed-clovers do not
succeed except where the land has been clayed. Italian rye-grass,
which obtains most favour both for mowing and pasture, is very:
useful in spring, as it invariably produces an early bite for the



On the Farming of Huntingdan. 255.

newly-lambed ewes, and, with a little cake, increases the quantity’
and improves the quality of the milk. Third-year—seeds, either
grazed or once mown, and afterwards grazed by sheep ; the best
managers use oil-cake in considerable quantity. Fourth-year—
wheat. The whole of the farmyard-manure is applied to the
roots, and sometimes supplemented by artificial fertilisers. Most
fen-farms have a portion of upland-pasture attached, which is of
vast benefit as an outlet for the stock.

The straw is converted into manure by the farm-horses and
store cattle : where no upland-pastures belong to the occupation,
the farmer either purchases young stock in the autumn, and sells
them again in spring to the graziers of Leicester or Northampton-
shire, who finish them off on their pastures; or he takes them in
for the winter, finding the straw and labour of attendance, whilst
the owner of the cattle gives them 4 lbs. per diem of linseed-
cake. The Shorthorn breed is most prevalent; great numbers
of Irish Shorthorns being wintered in the fens. A good many sheep
are bred in the district, and fed off on the heavy crops of cole-
seed and roots which the land produces. Large quantities of corn
and cake are also used for sheep-feeding. The principal breed is
that of the improved Lincolns, which attain to great weights atan
early age, and yield a heavy fleece ; the soil and climate both being
favourable to their development. The farm-buildings, though not
generally on an extensive scale, and in some places only temporary
erections, are commonly equal to the requirements of the land ;
the farmhouses are in most instances better than the outbuildings.
Thrashing is invariably performed by portable engines, which
move from farm to farm as their services are required. Every
farm has its chaff-cutter and bean-mill, mostly worked by horse-
power. The ploughing is light work for two horses. Iron
ploughs of a modern construction are genmerally in use, with
all the modern grubbers, scufflers, and harrows, of the present
day ; both waggons and carts are used, but the latter are cumbrous,
and a better model might easily be substituted. Autumn cultiva-
tion is practised to a considerable extent.

The farms are held under a yearly tenancy, at a rent of from
25s. to 30s. per acre, the landlord paying the drainage tax, which
amounts to about 6s. per acre. The landlord erects or puts in
cfficient repair all buildings, gates, fences, &c., on the entry of
a new tenant; and the tenant covenants to keep them in a
tenantable state on receiving the necessary rough timber at the
expense of the proprietor. The usual term of entry is Lady-
day. The incoming tenant pays for the seed and labour con-
nected with the wheat-crop, and also, where the work has been
properly performed, for all winter ploughing.

The recognised tenant-right extends over a period of three years
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in the case of artificial food, and the same for fertilisers; the
farmyard manures are valued to an incoming tenant, and hay
and straw, if any, at a spending price.

Agricultural labour is here, as elsewhere, becoming more
difficult to procure, and the want of better and more extended
cottage accommodation begins to be felt. The present wage of
ordinary labourers is 12s. to 13s. per week.

The farm-horses are kept on oats, and cut hay and straw
during the winter and spring months; and on green food, tares,
or Italian rye-grass, with an allowance of split beans or Indian
corn, in the summer ; lying loose in the yards, they make a large
quantity of manure,

Some farmers keep a large number of store pigs, feeding them
on mangold and beans in the winter; and on tares and other
green food, witha limited supply of corn, in the summer. They
make a large quantity of straw into manure, but seldom leave
much direct profit behind.

* 1. THE FEN DisTrICT.

J. M. Heathcote, Esq., of Connington Castle, who owns the
entire parish of Connington, upwards of 3000 acres in extent,
is a liberal landlord and spirited improver.

The farm-buildings on this estate are mostly modern, sub-
stantial, and suited to the occupations ; Mr. Heathcote has like-
wise erected many very good labourers’ cottages, containing a
living room, kitchen, and scullery, on the ground floor, and each
having three very comfortable bed-rooms, which open separately
into the landing and passage. These cottages are mostly built
in pairs, a plan whereby a considerable saving in the cost of
construction is effected. :

Mr. Heathcote has in his own occupation a farm of 400
acres, 200 acres being fen-land, and the other 200 acres sound
upland, which, with the exception of 20 acres, is all in per-
manent pasture ; the fen-land is farmed on the four-course system
of cropping. Of the ten horses kept, four are constantly em-
ployed on the estate. A flock of 120 breeding ewes, of the
improved Lincoln type is kept, and for these superior rams, pur-
chased at the celebrated geterborough fairs, are used. The
produce, after a sufficient number of the best ewe teggs have
been selected for the purpose of keeping up the flock, are fed oft
on roots and cake, and are clipped and sold to the butcher
during the months of April and May. A number of lambs, bought
in the autumn, are wintered and fed off in the spring, when
they are replaced by lean shearlings, which are fatted off with
cake or corn supplied on the grass. The regular number of sheep
kept on this farm is from 450 to 500.
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The cattle consists of fourteen breeding cows, mostly pure-
bred Shorthorns ; and a pure-bred bull is kept, to which the tenants
on the property have access at a nominal charge. The stock
both in winter and summer average about 100 head, a great
part of which are turned out fat either from the pastures or the
stalls, Cake is used on the grass for both beasts and sheep ; a
practice which though not leaving a direct profit in beef and
mutton, does so in an improved pasture, which in a few years
shows the beneficial effects of this kind of management.

A great number of pigs are bred and fed on this farm ; not less
than seventy were on the list when the writer visited the yard.

The land produces a large quantity of straw, but this being
of inferior quality as fodder, the store beasts always receive with
it during the winter an allowance of either roots or oil-cake.
The wheat is of fair quality, and in good seasons produces from
four to five quarters per acre, but the finer varieties of white do
nat succeed, as they appear to be peculiarly subject to blight and
mildew. The barleys are seldom of a malting quality, being
generally lean and light to the bushel ; they produce from five to
six quarters per acre. Both barley and wheat are put in with
the drill ; two bushels of the latter and three of the former being
the quantities of seed used. The grass land of this parish is
good, well managed, and laid out in large enclosures., We are
indebted to Mr. Heathcote’s steward, Mr. Reid, for much of the
foregeing information.

The great modern improver of fen-lands in this county, is
W. Wells, Esq., of Holme Wood House, who owns upwards of
8000 acres, chiefly consisting of fen, and whose drainage opera-
tions in connexion with the once celebrated Mere of Whittlesea
have had the effect, as described in the 21st vol. of the Journal
of this Society, of *blotting out from the map of England one
of its largest inland sheets of water, converting its bed into the
site of thriving farms, and reclaiming the surrounding peat bog.”
Camden, writing in the seventeenth century, describes the Mere
as “ that clear lake so full of fish, called Whittlesmere, six miles
long and three broad, in a moorish country ;” but Parkinson, in
his ¢ General View of the Agriculture of the County,” drawn up
for the consideration of the Board of Agriculture, and published
in 1811, says that Whittlesea and the other Meres were then ¢ so
much filled up with mud, and grown up with aquatic matter,
that they were of but very little value as fisheries, either to the
proprietors or the public.”* Indeed, when taken in hand by Mr.
Wells, the Mere was principally noted for the large flocks of
wildfowl which frequented its sedgy bogs, and was dreaded by

* Parkinson's ¢ General View,’ p. 20.
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the scanty population inhabiting its borders from the pestilential
vapours generated and discharged from its stagnant waters,

According, however, to Mr. Wells, in a paper contributed by
him to a former volume of this Journal,*—

¢ Whittlesea Mere, in its ancient state, comprised 1600 acres; but at the
time when the works for its draining were commenced, the ordinary water-
acreage had diminished to little more than 1000 acres. Around the shores a
margin of silty deposit had been formed, which, though often dry, was liable to
submersion upon the slightest rise of the water in the Mere. Beyond this
margin of silt, which varied in breadth from 50 to 500 yards, and was valuable
for the excellent reeds it grew, there extended, especially towards the south and
west, where the level of the surrounding land was lowest, a large tract of peat-
moss, which, though generally free from water during summer, was constantly
flooded in winter. On the north and east sides the level of the surrounding
land was higher—sufficiently high indeed to be cultivated by the aid of wind-
mills, and approaching more nearly to the borders of the Mere, left less room
for either the inner circle of silty reed-shoal, or for the outer circle of peat-moss.

“In addition to the area contained in the Mere, the reed-shoals, and the
peat-bog, there was much adjoining low-land, more or less under cultivation,
which would naturally be included in any scheme for the draining of the water
and waste land on which they bordered.”

Various schemes for the drainage of the district had been
from time to time propounded, and among others Parkinson, in
his General Survey, furnished a plan and detailed particulars
“ of a new river to be made about 20 feet wide and 4 deep,
which by carrying the Nene and other waters into the 40 feet
river would drain the greatest part of the Mere itself.” Sir John
Rennie, on the other hand, proposed to effect the drainagetby
means of the Nene, but various considerations ultimately led to
the selection of the Ouse as the grand outlet for the waters. As
it was impossible to obtain a natural drainage for the Mere and
adjacent lands, it was not until after the passing of the Middle
Level Act of 1844, and the construction or enlargement of the
great marshland cut and other principal drains that the work, now
so happily completed, was deemed practicable. In the summer
of 1851, however, says Mr. Wells, it was felt ¢ that the moment
for emptying the lake had arrived, and accordingly a point
nearest to one of the exterior rivers having been chosen, the
bank was cut through, and the long pent-up waters allowed free
passage to the sea.”

To keep the bed of the Mere free from water, more especially
during the winter months, it was deemed necessary to erect a
set of Appold’s centrifugal pumps, worked by an engine of 25-
horse power, and estimated to raise 16,000 gallons a minute,
with a 6-foot lift ; and fortunate indeed was it for the spirited
projector of the works that such provision had been made, for

* ¢ Journal of the Royal Agricultural Society, vol. xxi. p. 185, |
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after great labour and expense had been incurred in the endeavour
to adapt this newly acquired tract of land to agricultural pur-
poses, on the 12th of %Iovember, 1852, the waters of the outer
rivers, increased in volume by the heavy rain, effected a breach
in the newly formed banks, and in a few hours ¢ Whittlesea
Mere was itself again.”

Nothing daunted by this untoward event, Mr. Wells took
immediate steps for repairing the breach, improving and strength-
cning the banks in defective parts, and again expelling the water
from its ancient bed. How the work was effected may be best
stated in Mr. Wells’s own words :—

It was reckoned that 1000 acres were covered again with water to a depth
of 2 feet 6 inches, and that if the pump could raise 20,000 gallons a minute,
it would take twenty-three days incessant pumping to clear off that amount,
This caleulation proved correct, and in little more than three weeks the land,
but certainly not terra firma, was again everywhere visible.

“ The banks having been repaired and fortified, the work of reclamation,
and preparing for the cultivation of the soil, was actively resumed. The com-
pletion of the main dyke, leading from a point in the high land, not very far
from the present Holme Station, 34 miles long, and averaging 30 fcut in width,
was an arduous undertaking, owing to the treacherous nature of the bed of the
Mere, through which, for nearly 2 miles of its length, it passed. Frequent
slips occurred, and coctinued to occur long after its first completion. From
the main dyke a number of smaller dykes branched off, passed through the
silty bed of the Mere, penetrated into the surrounding bog, and tapping it in
all directions, brought a never-ending flow of water to be discharged by the
engine,

« The effect of this network of drains was quickly visible. The bed of the
Mere was soon covered with innumerable cracks and fissures, deep and wide,
so as to make it a matter of no small difficulty to walk along the surface, while
in the surrounding bog the principal effect was the speedy consolidation of its
crust, which by the end of the first summer afforded, even in those places
which had been long impassable, as safe and firm a footing for a man, as it
now does throughout almost its whole extent for a horse.”

Since the memorable breach above recorded no further irrup-
tion of any serious importance has taken place : the steam pump
effectually maintains the drainage of from 3500 to 4000 acres of
fen land.

After the stagnant water had been removed, and the land
levelled so as to admit of horse-cultivation, the great obstacle in
the way of growing corn was the want of consistency in the soil :
under the influence of the frosts of winter and the dry winds of
March, it became so light that a-high wind frequently wafted
several inches of it away into the nearest ditch, either carrying
the infant wheat plants away with it, or leaving them to linger
out a short existence with their tender rootlets exposed to all the
vicissitudes of climate. To remedy this defect, Mr. Wells de-
termined to cover the surface of the peat with a coating of clay.

In ordinary cases the surface-dressing of peat with clay is per-
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formed without any great expense or difficulty, as a sufficient
quantity of clay is found underlying the peat at such a depth
only as to admit of its being easily raised. Here, however, the
circumstances were totally different. The underlying clay was
at too great a depth to render the ordinary mode of proceeding
at all consistent with economy. The resources of Mr. Wells
were, however, equal to the occasion. On the higher level of
his park, at a distance of about 1} mile, clay was to be had in
sufficient quantity for all purposes, if only the cost of carriage
permitted its use. Mr. Wells met the difficulty by at once
causing a tramway to be constructed, and over this railway in
miniature the fertilising material was carried by truck after
truck till the whole surface of the Mere was covered to the depth
of from 2} to 6 inches,* at a cost per acre of from 157 to 16/
But even this large expenditure has proved a profitable invest-
ment of capital, as land formerly worth scarcely one shilling per
acre, and yet subject to a drainage rate of six shillings, is now
let at from 20s. to 30s. This, however, was not the only advan-
tage obtained, for in the course of the operations necessary for
the acc{)uisition of a sufficient quantity of clay for fertilising pur-
poses, by the removal of the high ridge of land in the centre of
the park, the view from the mansion was greatly extended,
and several new and pleasing features in the landscape were
opened up.

Nothing is more striking than the contrast between the appear-
ance of the reclaimed land and a small tract adjoining, which
Mr. Wells has allowed to remain in its original state, in order to
show the nature and extent of the improvements effected. The
reclaimed land, unlike its sterile neighbour, is capable of pro-
ducing good crops of roots which are eaten off by sheep; the
appearance of the rick-yard when the writer visited the S})ot in
the winter of 1866-7, amply testified to the extent and excellency
of the cereals; and the clayed land was occupied by promising
seed layers,

Mr. Wells cultivates two farms of about 300 acres each, 70 acres
of the 600 being upland pasture. The Home Farm of 332 acres.
is worked on the four-course system. Steam-cultivation is ex-
tensively practised ; Mr. Crosbie, Mr. Wells’s manager, asserting
that the cost of cultivation is only 4s. per acre, while