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Abstract

Plastic cover use an.d method of planting influences on
enhancement of rainfed muskmelon productivity
by : Maryem Azzam AL-Majall
Supervision : Dr. M. Kasrawi

Effect of planting method (transplanting and direci seeding) and covers
(transparent mulch, black mulch with transparent cover , black mulch ,leveled
bare soil, bottom row bare soil } on muskmelon productivity under rainfed
conditions was studied at Mushaqar Agricultural Experiment Station which is
about 28 km south west of Amman, elevated 785-_fn above sea level and it is
located between latitudes 320 46' N and 320 47' N, longitudes 320 47' E and
320 48' E druing 1990 and 1991 summer season.

Transplanting gave earlier flowering and harvesting compared to direct
seeding . Insignificant differences were obtained between planting methods in
stem no., plant length , dry weight , total yield, marketable yield , unmarketable
yield , fruit number, average fruit weight, pH and T.5.S. . Among cover
treatments , transparent mulch gave earlier emergence by 5 - 13 days , earlier
appearence of the first 3 true leaves , and longer seedlings. Also , transparent
mulch produced earlier flowering and harvesting , longer plants , higher dry
weight , higher total yield and higher unmarketable yield than other covers .
insignificant differences were obtained between the unmulched treatments .

They gave the least values for all measured characters except for T.S.S. .
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Black mulch with transparent cover and black mulch effects on the measured
characters were intermediate . Mulched treatments either transplanted or
direct seeded, gave lower No. of days for 50% emergance and flowering ,

longer seedlings , lower No. of days for harvesting , longer plants , larger leaf
area , larger total dry weight , and larger total yield than unmulched
treatments. Transparent mulch with transplanting or direct seeding gave longer

plants ,higher total dry weight , and higher total and unmarketable yield than

other rﬁu!ched and unmulched treatments .
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INTRODUCTION

Rainfed agriculture is important in Jordan, especially in areas where the
annual rainfall exceeds 200 mm . Total cultivated area is about 4% of Jordan’s
total area. Ninety three percent of this area is considered dry land and seven
percent is panially or fully irrigated (1) .

In 1980, the area of rainfed vegetable, in Jordan was 101.6 thousand
dunums, which was equal to about 23.7% of the total vegetable production
area . Vegetable production in rainfed area was 47.9 thousand tons which was
equel to about 6.28% of the total vegetable production. In 1991, the rainfed
vegetable production area decreased to about 63.5 thousand dunum and this
was equal to 15.9% of the total vegetable grown area. The production of
rainfed vegetables was 19.8 thousand ton or 2.3% qf the total vegetable
production (2) . The productivity of rainfed vegetable decreased from 0.47 ton /
dunum in 1980 to 0.31 ton/dunum in 1991. Muskmelon occupies relatively
large area of rainfed vegetable production and it is equal to about 13.6% of the
total rainfed vegetable area. Muskmel-on yield decreased from 0.45 ton/dunum
in 1980 1o 0.14 ton/dunum in 1991. This decrease in productivity is mainly due

to the lack of the new technology and practices application in production . The

most important limiting factor in the rainfed agriculture is the lack of efficient
conservation and utilization of water . Therefore, proper cultural practices and
other farm management may increase the productivity and farm income .

Therefore , the objective of this work was to study the effect ofdifferent
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plastic mulchs ( transparent muich, black muich, black muich with transparent

cover, leveled bare soil and bottom row bare soil }, and method of planting
(direct seeding vs transplanting) on muskmelon production under rainfed

conditions.
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LITERATURE REVIEW

Due to the limited research on rainfed vegetable production, most

literature reviewed is under irrigation unless other wise mentioned

1 - Effect of plastic muich on crop growth and yield,

Plastic mulch is widely used in Jordan for crop production due to their
transmision effects which is reflected on plant growth and yield. In Jordan,
about 60-70 thousand dunums are planted with various vegetables which are
mulched with black plastic. Fifty five thousand dunums are coverd by
transparent plastic as tunnels for cucumber, squash, melons and green beans
{or early productions (2) . Vegetable growth responded differently to various
mulch types (3,4) . Covers were used to increase growth and yield of rainfed
crop production (5,6). Black plastic mulch enhanced ripening of melon by 8
days (6) . Clarkson and Frazier, {7) found that using black polyethylene mulch
on caﬁtaloupe produced vigorous growth , larger leaf surfaces, greater stem
number, and greater production of both male and perfect flowers than
unmulched . Seed gremination period of watermelon decreased from 18 days
in unmulched plots to 6 days in clear polyethylene mulched plots and resulted
in greater plant growth (8 }.

Cucumbers grown under tunnels, plastic film mulch increased the
accumulation of fruit dry matter (9) and foliage and root fresh weight (10} .

Using black plastic mulch in zucchini production increased plant diameter and
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reduced number of days to bloom as compared to unmulched (11) . Row
covers increased earliness (2-3 weeks } of squash and peppers as compared
to unprotective treatment under rainfed conditions (12) . Pepper seed
establishment was enhanced by using reflective coating mulch under rainfed
conditions (13) .

Tomato dry weight was higher under white over black plastic mulch,
followed by black polyethylene mulch (14). Fresh weight of tomato was higher
on wallx-coated and on polyethylene coated paper mulch than on bare soil
(15). Black polyethylene mulch increased tomato yield due to its direct effect
on promotion of crop growth and development (16). Black mulch produced
longer tomato plants as compared to aluminum, aluminized plastic and white
plastic mulches (17) . Black plastic mulch increased strawberry leaflet
elongation under dry and wet .conditions (18) . Corn seedling emerged after 9
days from planting under pertoleum and clear polyethylens mulch, while no
emergence occurred under black polyethylene muich (19). Cotton seedlings
emerged 7-10 days earlier under black plastic mulch, and were 8-10 inches
taller for both with taller without irrigation comparéd to unmulched soil
(20) 431815

Clear plastic mulches increased yield and fruit size of summer and winter
green bean, sweet corn, strawberry, squash and cucumber (12,21). Covers
increased early yields in muskmelon over uncovered treatment (22) .
Transparent and black plastic mulch enhanced fruit ripening and increased

yield of muskmelon as compared to unmulched control under irrigation
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(6,23,24,2%) and rainfed condtions (26). Marketable, total and early yields of
muskmelon increased under black mulch as compared to bare ground under
rainfed conditions {7,26,27).

Use of clear polyethylene soil mulch in watermelon production resulted in
earlier appearance of the Ist female flower and increased early and total yields
as compared to unmulched plots (8) . Transparent polyethylene as a frameless
cover for cucumber seedlings up to the 1-3 trué-leaf stage, then an openning
made and the plant pullup and the transparent polyethylene stay for mulching
the soil during plant growth increased the yield over the control (28). Clear
plastic mulch increased yield of eggplant and cucumber compared to
unmulched soil (29) . Black plastic mulch on watermelon and sugarbeet, in
early spring, increased yield by 19.2% or more over unmulched crop (30).
Squash transplants gave more production under black and transparent soil
mulch than unmulched (31). Yields for broceli, lettuce, zucchini and cucumbers
were higher under mulch than bare soil {32,33). The use of black plastic mulch
in cucumber production gave the highest tota! yield /plot and marketable yield
/plot compared to uncovered plots (10.34) . Tomato yield was higher and
earlier under clear and black plastic mulches compared to bare soil and
increased by 16.8% and 16.6% for clear and black plastic, respectively
(35,36,37) . The use of black and transparent mulch on tomato and squash
resulted in earlier production by 10-15 day and production increased by 40%
compared to unmulched (31) . Black plastic polyethylene mulch increased

yield of rainfed and irrigated tomato (.38) . Early yields and large marketable

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



6

tomato fruits were higher under mulch than unmuiched (33,39,40). White

plastic mulch increased tomato marketable yield as compared to unmulched
treatment (14) . Using white-black polyethylene mulch ( white face up )
increased tomato yields significantly over those of unmulched soil (42) .
Higher early tomato yield, total marketable yields, and fruit numbers with larger
fruits were obtained under mulched tomatoes (14) . Direct seeded tomato
planted with wax-coated and polyethylene coated paper mulch gave higher
number of clusters and flowers per plant than those of bare soil, (15) . Sail
mulch increased water conservation (14,18,20,23,35,41,43) and increased
soil temperature (13,21,26,44,45,46).- Soil mulch affected salt movement (30)
and enhanced N and P uptake (9.41,47) . Soil mulch aided in insect control

(17). Finally, mulching was used for weed control (16,19,29,32,48,49 ).

2 - Effect of transplanting on muskmelon_yield and growth:

Transplanting is used to improve stands , reduce seed usage and
improve earliness relative to direct seeding (5,50) . The main obsticle in melon
transplants is the need for special care (50,51).

Transplanting from polyetyhlene bags gave better results with regard to
earliness, fruits per vine, average fruit weight and yield than direct- seeding
(52,53). Yield and fruit weight and total soluble solids of ten cantaloup
varieties from transplants were higher than those from direct seeded plants
(54,55). Fruits of cantaloup matured approximately 14 days earlier in
transplant compared to direct seeding (54). Muskmelon transplants with dark

polyethylene mulch out yielded direct -seeded plants (56,57), and resulted in
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an increase in earliness, (58,59) . Transparent plastic mulch enhanced fruit

ripening of muskmelon and increased yield for both direct and transplanted

plants (6,31,56).
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MATERIALS AND METHODS

An experiment was carried out during 1990 and 1891 at Mushagar
Agriculture Experiment Station. A muskmelon cultivar "Palestinian Ananas”
was planted under rainfed condition.

Two planting methods were used, namely transplanting and direct
seeding. Five mulched treatments were used in the experiment. The five mulch
treatments were leveled bare soil, bottom row bare soil , transparent mulch ,
black mulch with transparent cover over the opening and black mulch . The
design was split-plot with three replication. Main plots were the planting
methods, sub-plots were the mulch treatments.

Each sub-plot unit consisted of four rows, each of 4.5 m length with 1.5m
between the rows within the bed with plants set at 50 cm in each row.Total
number of plants per sub-plot were 40.

The soil of the experimental location is clay. During 1990 season the
experimental area was plowed and 25 kg/dunum of ureé and 30 kg /dunum of
trisuperphosphate were added before planting and incorporated with soil .
During 1991 the amount of superphosphate was added in November 1990
and plowed with the soil. Urea was disolved in water and added to soil at
planting . Transplants of 2-3 true leaf stage were planted. The depth of furrow
was 20 cm. Planting was in the bottom of the furrow and then covered by the
transparent mulch and was fixed by the soil . The same planting method was
done with black mulch with tranparent cover which was as black muich, but the

opennings, where the plants were set, were covered by tranparent sigments
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(20x206m) , which was stuck with the black mulch. When the growing points of
plants were close to the cover, round opennings were made to allow the plant
to grow up safely. In 1990, the experiment was planted at two dates, first on
March,15 and the second on April, 10. In the second season , 1991, planting
was on April ,10 onley because of complete loss of plants in the first date of
planting in the previous year . In first season ” ﬁezo!ex" was used at a rate of
50 gm/20L to control fusarium, " Lanate” to control aphids and cut worms and
" Sevin " for powdery mildew . In the second season "Neolron" was used to
control mites and "Afugan” to control powdery mildew . Hand weeding was
practiced 3 timés during the growing season as needed. Irrigation was applied
at planting only (250 m1/ plant ).

Rainfall, daily and monthly temperature was recorded (60). Soil moisture
level at the beginning and at the ending of the experiment was measured
gravimetricaly. Number of days for 50% emergence, number of days for
appearence of first , second and third true leaf, seedling length after 40 days,
flowering and Leaf area (L.A) were also measured. Leaf area index was only
measured for 1990 experiment . Ten plants of each plot were taken to
determine dry weight , plant length and number of first and secondery
branches. Total yield, marketable and unmarketable yield, average fruit
weight , fruit number, total soluble solids (T.S.S) and pH were determined . For
1991 experiment , the amount of firs_t harvest, average fruit weight and fruit

number of first harvest were determined , also stem diameter was measured

using the Caliper .
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For leaf area (L.A.), five leaves of ten plants were taken randomly in each
plot to determine their leaf area surface by using leaf area meter .
The length of the longest three stems were determined and the average

was considered as plant length. Oven dry weight was determined by putting

plant sample in oven at 75°C for 48 hours. Total soluble solids was

determined by refractometer (Kikuchi No. 8008 ) and pH was determined by

pH meter .
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RESULTS AND DISCUSSION

1 - Emergence and appearence of the first, second , third true
leaf,and seedling length after 40 days:

In direct seeding, significant differences between treatments with respect
to 50 % emergence , and appearence of 1st, 2nd and 3rd true leaf and in
seedling length were obtained in muskmelon (Table 1) Transparent muich
had the shortest time for 50 % muskmelon seedling emergence and for the 1st,
2nd and 3rd teaf appearance and the tallest seedling , followed by black
mulch with transparent cover treatment. Unmulched soil and black mulch
treatments gave the highest number of days for the 50% emergence and for
the appearance of the 1st, 2ﬁd and 3rd leaf.

Takatori et al.,(19) found similar reéults with corn where seedlings
emerged earlier and had betier stand under clear polyethylene film than
planting under black muich .

Black mulch treatment was similar to the unmuiched treatment in all
variables. This result was in contrary to Bennett et al.,(20) findings where
cotton seedlings emerged earlier under black plastic mulch than unmulched
plots .

The early emergence and appearence of true leaves under plastic

mulches may be due tothe increase in soil temperature , as indicated by

Schales and Sheldrake (44) who reported an increase in temperature at one

inch depth by 5.6°C under transparent mulch and 2.8°C under clear over black

mulch .
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In transplanting treatments, three treatments were destroyed due to the

early frost which occured on third and fourth of April, when the minimum

temperature reached "1°C for the two days . These treatments were :
Leveled bare soil (unmulched), bottom row bare soil {unmulched) and black

mulch . Therefore, direct seeding treatments and transplanting treatments

were analyzed separetely.
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Table (1)Time in days needed to reach 50 % emergence and appearence of

first, second and third true leaf and seedling length after 40 days for direct

seeded plants of muskmelon at Mushaqar Station 1990. planting date

March, 15.
noofdays | no.of days |noof days no. of days | seedling length
Treatment for 50 % for 1stleaf |[for 2nd leaf for 3rd leaf | after 40 days.
emergence | appearence |appearence | appearence (cm)
M

Leveled bare soil (unmulched) |27 b 32 a 40 a 47 a 2.4 b
Bottom row bare soil{lunmuiched)}{ 29 a 32 a 40 =a 47 a 2.2 b
Transparent mulch 14. d 21 b 27 ¢ 30 ¢ 9.4 a
Black mulch withTransparent 18 ¢ 24 b 31 b 38 b 7.7 a
cover
Black mulch 28 ab {32 a 41 a 47 a 2.5 b

(1) Means followed by the same letter in each treatment column don't differe significantly at the 5% level

according to DMAT .
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2 . Number of days for 50 % flowering of plants and number of
days for harvesting

In_transplanting. plants under transparent mulch flowered and were

harvested earlier than those under black mulch with transparent cover
(Table2) . This result agreed with Senchak aﬁd Yanat'ev, (59) who reported
that transplanting muskmelon into soil previously covered by polyethylene
sheet was harvested earlier than direct seeding or transplanting into open

ground .

In drirect Seeding, transparent mulch gave the earliest flowering (71
days ) with significant difference over other mulched treatments and over
unmulched ones, followed by black mulch treatment . Transparent mulch gave
the earliest harvesting (130 day ) wich significant difference over unmuiched
treatment only .

Insignificant differences were found between the other treatments.
Unmulched treatments gave the longest number of days for 50 % flowering of
plants and harvesting (Table 2) . The early flowering and harvesting for plants
under plastic muich may be due to higher soil temperature and more moisture
conservation as reported by Haddadin and Ghawi (35) and Schales and

Sheldrake, (44) .
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Table (2) Number of days for 50 % flowering of plants , number of days for harvesting, plant length, number of stems/plant,leaf area

per plant and dry weight /plant of muskmelon at Mushaqar Station 1990. Planting date March ,15.

Treatment no. of days for no. of days plant length no . of stems | leaf area dry weight (grn)
50 % flowering for harvesting {cm) per plant {cm?) per plant
. of plants per plant
Tranplanting {1
Leveled bare soil (unmuliched) - - - - - -
Bottorn row bare soil(unmulched) |- - - - - -
Transpareni mulch 64 b 115 b 50.7 a 4 a 38.6 a 60.7 a
Black mulch with Transparent 69 S 123 a 33.5 a 2 b 31.8 a 37.4 b
cover .
Black mulch - - - - - -
Direct seeding (1)
Leveled bare soil {unmulched) 82 a 141 a 11.9 b 1 b 146 b 14.4 b
Bottom row hare soil{unmulched) | 82 a 141 a 8.5 b 1 b 12.7b 15.0 b
Transparent mulch 71 c 130 b 47.2 a 2 a 27.2 ab 44.3 a
Black mulch with Transparent 80 ab 135 ab 34.4 abl] 2 a 18.0 b 26.3 ab
cover
Black muich 78 b 135 ab 39.4 b 2 a 38.2 a 23.5 ab
(1) Means followed by the same letter in each trea  tment column don't differe significantly at the 5% level according to DMRT for each

transplanting and direct seeding treatments which are not related .




16

3 - Plant length , number of stems per plant, leat area (L.A) per

plant and dry welght per‘plant (Table 2 ) .

In__transplanting, plants under transparent mulch had significantly

higher dry weight per plant and larger stem number than those under black
mulchl with transparent cover .Insignificant differences between transparent
mulch and black mulch with transparent cover were found with respect to leaf

area and plant length .

In_direct seeding, plants unc_ier transparent mulch had significantly
longer plant length (47 cm), larger dry weight per plant (44 gm) and larger
number of stems (2) than blants grown under unmulched treatments .
Insignificant differences were found among mulch treatments with respect to
plant length, stem number and dry weight .

The unmulched plants gave the least stem number (1) and least dry
weight (14 gm ) . Black and transparent mulch treatments significantly affected
and had the largest leaf area . These results agfeed with those found by
Schales and Sheldrake, (44) and Hemphill and Mansour, (56) .

4 - Total , marketable and unmarketable yield, fruit number per
hectare, average fruit weight , pH and total soluble solids :

In_transplanting, significant differences between transparent mulch and

black mulch with transparent cover with respect to all these variables were

obtained (Table 3} .

Transparent mulch treatment produced higher total yield (3.02 ton/ ha ),

marketable yield ( 2.33 t / ha ) , unmarkatable yield (0.69 t/ ha) , fruit number
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per hectare (8162.16 ) , average fruit weight (370 gm ) , pH(6.5)and T. S. S
(12.4) .These results were in agreement with those found by Senchak and
Yanat'ev, (59) . Also lzquierdo aﬁd Mel'wendez. (55) reported that clear
polyethylene soil mulching with transplanting increased yield quality.

In direct seeding, transparent mulch treatment gave the highest total

yield (1.58 t/ ha ) , marketable yield (1.19t/ ha)) ,unmarketable yield (0.39 t/
ha ) and number of fruits per hectare (7247.71) and were significantly higher
than all other treatments (Table 3) . Black mulch treatment gave similar total
yield (0.78 t\ ha ) to black mulch with transparent cover.

Except with transparent mulch treatment , in significant differences were
observed between the mulched and unmulched treatments in fruit number per
hectare. Insignificant differences in average fruit weight were found among
treatments .

The leveled bare soil (Qnmulched) treatment gave significantly higher
values with respect to pH and T.S.S than black mulch treatment , and
insignificant differences were found among all other treatments .

Besults obtained were in agreement with the findings of Bravo and Ripoll ,
(24), Hemphill and Mansour (56} and Nagy (61) who reported that clear row

coveré increased total yield of muskmelon over unmulched soil . Under black

mulch, the results were in contrary to those found by Clarkson and Frazier, (7).
Data for 1991 season are not presented because the experiment was not

repeated due to great loss during 1990 experiment .
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Table (3) Total, marketable and unmarketable yield, number of fruits/ hectare, average fruit weight, pH and total soluble solids (T.5.8) of

muskmelon at Mushagar Station 1990. Planting date March, 15.

Treatment Total yield marketable unmarketable| no. of average pH |T.8.S
T/ Ha yield yield fruits/Ha | fruit weight (%)
T MHa T /Ha {Gm)
Transplanting (1)
Leveled bare soil {(unmulched) - - - - - - .
Bottom row bare soil (unmulched) - - - - - - -
Transparent muich 3.02 =a 2.33 a 0.69 a |8162.16 a 370 a |6.5a]1237 a
Black mulch with Transparent cover 0.67 b 0.67 b 0.00 a |2977.78 b 225 b |6.0bJ10.33 b
Black mulch - - - - - - -
Direct seeding (1)
Leveled bare soil (unmulched) 0.59 be 0.49 b 0.10 c |234127 b 252 a |6.4 al1200 a
Bottom row bare soil {unmulched) 03¢ ¢ 0.22 c 0.08 ¢ |160428 b 187 a | 6.2 abj11.17 ab
Transparent mulch 1.58 a 1.19 a 0.39 a | 7247711 a 218 a2 | 6.1 abJ11.33 ab
Black mulch with Transparent cover 0.61 b 0.37 be| 024 b | 247968 b 246 a | 6.0 abl1050 b
Black mulch 0.78 b 0.56 b 0.22 b {3291.14 b 237 a |58bl1050 b

(1)

Means followed by the same letter in each treatment column don't differe significantly at the 5% level according to DMRT for each transplanting
and direct seeding treatments which are not related .
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Table {4) Time in days needed to reach 50% emergence, and appearence of the first, second, third and fourth true leaf and seedling length after 40 days
for direct sesded plants of muskmelon at Mushagare Station 1990 and 1991. Planting date April, 10.

1990 1991
Treatment no. of days| no. of days|no. of days |no. of days |seediing |no. of dayg{no. of days|no. of days no. of days |no.of days for
for 50% 1 for 1s leaf}for 2nd leaf|for3rd leaf|length  |for 50% |[forist leaf for2nd leaf |for3rd ileal {for 4rth leaf
emergence | appearence|appearence |appearence |after 40 jemergence|appearence appearence | appearence | appearence
{1) days(cm)
Leveled bare soil 10 a |15 b 18 ab} 22 abl 2.3 c|14 Db 20 a | 25 a |29 al 33 a
{ unmulched ) .
Bottom row bare soil 10.7 a |17 a 20.7 a 247 a | 1.5 ¢cj17 a |20 a | 25 a |29 al| 33 a
{ unmulched)
Transparent mulch 47 ¢ |10 ¢ 14 c 17 ¢ £ 6.2 b8 d 16 b | 20 b | 24 c| 28 c
Black muich with 7.3 b |10.7 ¢ 16 be | 19.3 be| 122212 ¢ 17 b | 22 b |26 bl 30 b
Transparent cover
Black mulch 103 a |17 a 20.7 a 247 a |28 cl17 a 20 a | 25 a | 29 al| 33 a

{1 ) Means foilowed by the same letter in each treatment column don't differe significantly at the 5 % level according to DMRT .
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6 - Flowering:

Averaged over mulch treatments, significant differences between
transplanting and direct seeding with respect to number of dayé to 25 % , 50%,
and 75 % flowering . Insignificant difference in 95 % flowering for the second
season (1991), was observed. Sign.ificant differences in 50% flowering of
plants of the first season experiment (1990) were observed. ( Table 5 ).

Transplanting gave significant decrease in number of days to 25 % ,
50%, and 75 % flowering of plants over direct seeding . Number of days to
50% flowering, was similar in both seasons. This might be due to early growth
of the transplants in the glass house .

Significant differences in number of days to 25%, 50%., 75 %, and 95 %
flowering of plants were found between mulch treatments (Table 5) .
Transparent muich gave the lowest number of days for 50 % flowering with
significant difference overithe unmulched and black mulch treatments in 1980
and1991 seasons. The lowest number days for 25% , 50 % , 75 % and 95 %
of flowering with significant differences were obtained under transparent
mulch over all other treatments by 2- 5 days for 1991 season . The second

earlier flowering was under black mulch with transparent cover .

The unmulched treatments gave the latest flowering in 1991 and 1990

growing season (Tableb) . Results obtained were accordings with the findings
of Clarkson and Frazier, (7) and lapichino and Gagaliano (8) . The early
flowering of mulched plots might be due to moisture conservation and

increased soil temperature under mulches (3,19,56.,3) .
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Table (5) Means of number of days for 50 % flowering of plants in 1990 and

means of number of days for 25% , 50%,75% and 95% flowering of plants of

muskmelon for 1990 and 1991 experiment at Mushaqgar Station . Planting date

April ,10.
1990 1991
no of days no, of days for flowering
Treatment for 50 % 25% 50 % 75% 95 %
fliowering
Planting Method
Transplanting 62 bW {53 b 54 b 55 b 57 a
Direct - seeded 65 a 54 a 56 a 57 a 58 a
Mulches
Leveled bare soil (unmulched) 66 a 55 a 56 a |58 a 59 a
Bottom row bare soil{unmulched) 66 a 55 a 56 a 57 a 60 a
Transparent mulch 61 ¢ 51 d 52 ¢ 53 d 56 c
Black mulch withTransparent 61 be 52 c 54 b §5 ¢ 57 be
cover
Black mulch 62 b 59 b 55 a 56 bec 58 b
Interaction Transplanting n
lLeveled bare soil {unmulched) | 64 b 5 a 56 a 58 a 59 a |
Bottom row bare soil{unmulched) 64 b 54 a 5 @ 57 a 59 a
Transparent mulch 60 e 50 ¢ 51 d 52 ¢ 55 c
Black mulch withTransparent 61 de 52 b 53 ¢ 54 b 55 c
cover
Black mulch 61 de |52 b 54 be 55 b 56 be
Direct - seeding .
Leveled bare soil (unmulched) | 68 a 55 a 56 a 58 a 59 a
Bottom row bare soil(lunmulched) 68 a 55 a 57 a 58 60 a
Transparent mulch 62 od 52 b 53 ¢ 54 56 c
Black mulch with Transparent 63 be 52 b 55 ab 57 a 58 ab
cover
Black mulch 64 b 55 a 56 a 58 a 59 a

(1) Means followed by the same [etler in each treatment column don't ditfere significantly

according to DMAT .

at the 5 % lavel
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The amount of water conserved under mulched treatments was higher than

under unmulced treatments for the two growing season, the average amount
of water measured on weight basis for mulched treatments which sampled on
May, 5,1990 is 0.263 at soil depth (0-60 cm) and the average amount of water
in unmulch treatments is 0.200 so 0.063 more amount of water under mulch
treatment which mean for each of 100 gm dry soil we have 6.3 gm mor water
and 2.5 gm more water for muiched tratments for 1991 sampled on May,5.
(Table 12) .

Significant “interaction effect between planting method and mulch
treatment was obtained with respect to flowering time in 1990 and 1991 . In
general , the earliest flowering was for of transplanting under transparent
mulch treatment. The latest flowering was for direct seeding under unmuliched
treatment. Transplanting under transparent mulch gave the lowest number of
days to flowering. It needed 5 days from the start to the end of flowering with
significant differences over all other combinations except in 95 % flowering the
differences were diminished among mulched treatments. Mulched
transplanted treatements gave earlier flowering compared to mulched and
direct seeded treatements for the two growing seasons . In 1990, significant
differences between unmulched and transplanted and unmuiched and direct
seeding treatments in 50% flowering were obteined, while insignificant
difference was found in 1991 for 50% flowering . The early flowering in 1991
might be due to high mean monthly temprature during 1991 (Table 5) .

These results might be due to the enhancement of microenvironment
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under mulches which was reflected on plant growth and flowring (35,44) .

7 - plant length ,_stem diameter . no. of branches

Although transplanting had higher values with respect to plant length,
number of branches, leaf area index , there were insignificant differences
between transplanting and direct seeding for all these variables for the two
growing seasons (Table 6) . The result contradicted the findings reported by
Bhella (27) who found that direct - seeded muskmelons had significantly larger
stem length and diameter. The taller plants with larger number of branches in
1991 might be due to the high amounts and good distribution of rainfall duting
the last months { April , March ) compared to the 1990 season ( Table 13).

There were significant differences between mulch treatments in plant
length and in leaf area for 1990 season and in stem diameter and number of

branches for 1991 experiment . Transparent mulch gave the longest plant

length (68 cm) and the largest leaf area (38.6 cm2) in1990 experiment . The
longest plant length (115 cm), largest stem diameter (8.5 mm) and highest
number of secondary branches (11) were obtained in 1991 experiment
(TableB) .

Black mulch and black with transparent cover followed transparent muich
and gave significant increase in plant length over unmulched treatments for
the two years .Black mulch gave significant increase in stem diameter (7mm)}
over black mulch with transparent cover . This might be due to the shading
effect created by black with transparent cover which caused etiolation of

seedlings . Unmulched treatments produced shorter plants and smaller
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number of branches and leaf area in both years. Results obtained were in
agreement with those found by Clarkson and Frazier, (7), lapichino and
Gagliano (8) , Schales and Sheldrake, {44) and Hemphill and Mansour, (56).
and in contrary with Bhella and kwolek, (11).

These results might be due to moisture conservation and higher

temperature under plastic mulches as found by Hemphill and Mansour,

(56) . Daily mean soil temperature was increased by 1 - 4°C under clear row

covers compared to black plastic mulch , while black plastic mulch increased

mean soil temperatures by 1 - 2°C over bare soil temperature.

Significant interaction between mulch and planting method was found in
plant length , stem diameter, leaf area index and in number of secondery
branches (Table 7) . Clear plastic with transplanting and with direct seeding
combinations resulted in the highest plant length , stem diameter and no . of
secondary branches. Black mulch with transparent cover and direct seeding
combination didn't differ significantly With respect to plant length compared to
mulched transplanting treatments in 1991 but not in 1990. Unmulched
treatments gave the lowest values without any significant differences between
them. Black mulch with transparent cover and transplanting or direct seeding

combination gave the lowest values without any significant differences

between them . These results agreed with those found by lzquierdo and
Menendez, (55) who reported that strong growth was associated with

transplanting under mulched muskmelons.
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Table (6) Means of plant length , number of stems /plant, leaf area /plant and stem diameter /plant of muskmelon at Mushaqar Station 1990 and 1991 .
planting date April, 10 .

1990 1991

Treatments plant length no. of first leaf area| plant length stem diameter| no. first no. second
Planting method {em) branches {cm 2 {cm) { mm) branches branches
Transplanting 30.9 all) 2 a 26.1 al 86 a 5.9 a 3 a 9 a
Direct - seeding 27.5 a 2 a 24.2 al 77 a 7.0 a 3 a 7 a

Mulches , (1)
Leveled bare soil (unmulched) 14.3 c 2 a 14.1 ¢ | 56 c 6.6 be 3 a 6 d
Bottom row bare soil{unmuichedy 11.8 ¢ 2 a 14.8 ¢ | 64 c 5.8 c 3 a 7 cd
Transparent mulch , €8.3 a 2 a 38.6 a| 115 a 8.5 a 3 a 11 a
Black mulch with Transparent 43.0 b 2 a 28.9 b | 85 b 4.6 d 3 a 8 bc
cover
Black mulch 31.4 b 3 a 29.2 b | 89 b 6.7 b 3 a 9 b

(1) Means followed by the same letter in each treaiment column don't differe significantly at the 5% level according to DMRT.
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Table (7) Means of plant length, number of stems / plant, leal area index (L.A.1) of muskmelon at Mushaqar Station 1990 and 1991 . Planting date April,

10.
1290 1991
Plant length no. of first L.A.l Plant length |stem diameter} no.of first  |no. of secondery
{cm) branches Aoamv {em) {mm) branches branches
Interaction CVXPM {(t)
Transplanting
Leveled bare soil {unmulched) 16.4 de 2 a |[13.6 ¢ 64 d 5.4 de 3 a 6.8 def
Bottorn row bare soii{unmulched) 12.6 de 2 a |15.7 ¢ 71 cd 4.8 e 3 a 7.9 cdf
Transparent mulch 73.0 a 2 a |40.0 a 119 a 8.0 ab 3 a- 11.8 a
Black mulch with Transparent cover 53.5 ab 2 a |30.8 & | 88 b 4.8 8 3 a 8.1 be
Black mulch 44.0 be 2 a |30.2 & | 89 b 6.4 cd 3 a 8.8 be
Direct - seeding
Leveled bare soil (unmulched) 12.1 de 2 a|14.7 ¢ 47 e 7.7 b 3 a 5.6 f
Bottom row bare soil(unmulched) 10.6 e 2 a 13.8 ¢ 57 de 6.8 bc 3 a 6.3 ef
Transparent mulch 63.6 ab 3 a }37.1 a ] 110 a 9.0 a 3 a 10.5 =ab
Bilack muich with Transparent cover 62.6 cd 2 a |26.9 b 82 be 4.3 ® 2 b 8.7 def
Biack mulch 18.8 do 3 a 128.2 b 89 b 7.1 be 3 a 8.2 cd

{1) Means followed by the same letter in each treatment column don't differe significantly at the 5% level according to DMRT.
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8 - Dry weight .

Insignificant differences were found between transplanting and direct
seeding with respect to total dry weight in the two years ,and in stem and !eaf
dry weights in 1991(Table 8). Elmstrom (63) stated that felatively shallow root
systerﬁs were adequate if proper environmental conditions were provided . In
the second season, higher dry weight was obtained . This increase might be
due to more appropriate growth factors mainly r_ainfall (Table 13) .

Singificant differences between mulch treatments were obtained with
respect to total dry weight in the two seasons and for leaves and stems dry
weight in the second season Transparent mulch gave the highest total dry
weight 74.3 and 94 gm for 1990 andl 1991, respectively, with significant
difference over other mulched and unmulched treatrhents (Table 8) .
Transparnt mulch gave the highest dry weight of leaves (58 gm) followed by
black mulch (47 gm) without any significant difference between them .
Transparent mulch gave also the highest stem dry weight (36 gm) compared
to all other treatments in 1991 season . Insignificant differences between other
mulch treatments in stem dry weight Qere observed.

Unmulched treatments had the lowest dry weight without any significant
differences between them . Black mulch and black mulch with transparent
cover treatment gave significant increase in total dry weight compared to
unmulched treatments without any significant differences between them in the
two years. Using clear mulches or black mulches significantly increased dry

weight of muskmelon compared to bare soil.
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Significant interactions between mulch treatments and planting methods

were obtained for total , stem and leaf dry weight in the two years (Table 8).
Transparent plastic mulch with transplanting gave the highest tota! dry weight
in both years, 75.9 and106 gm for 1990 and1991, respectively (Fig. 1). It also
gave the highest stem and leaf dry weight in 1991 and were 36 gm and 59 gm,
respectively, with significant differences compered to other mulched and
unmulched treatments with transplating or direct - seeding . Transperent mulch
with direct seeding combination had the second dry weight values with
insignificant differences between them . Unmulched treatments, including the
contral, gave the lowest dry weight without any significant ditferences between
them (Table 8) .

Black mulch with transplanting or direct seeding and black mulch with
transparent cover with transplanting or direct seeding gave intermediate dry
weight and did not differ significantly .

The effects of mulches might be due to better conditions of soil moisture
and higher temperature under mulch . The amount of water in 100 gm dry soil
was higher under mulch compard to bare soil for the 2 sampling dates the
average amount of water measured o'n weight basis for mulched treatments. is
0.263 and the average amount of water in unmulch treatments is 0.200 , so
0.063 more water under mulch treatment which mean for each of 100 gm dry
soil we have 6.3 gm mor water for mulched treatmens and .2.5 gm mor water
for mulched treatments for 1991 sampled on May, 5 (Table 12) .

Results obtained , confirmed those found by lzquierdo and Menendez,
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(55) who found that strong growth was associated with using mulch and
transplanting under mulched muskmelon compared to unmulched planting .

These results were in contrary to the findings of ZatykoA (6) who reportedthat

direct seeding plants benefited more from mulching than transplanting .
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Table (8) Means of dry weight perplant , leaves and stems dry weight per plant

of muskmelo.n at Mushagar Station 1990 and 1991 . planting date April ,10.

1990 1991
dryweight | totalDry  Leavesweight stems weight
Treatment (gm} weight {gm) {gm)
Planting Method (1}
Transplanting 42.7. a B60.7 a 38.9 a | 23.2 a
Direct - seeding 35.7 a 538 a 3386 a|18.8 a
Muiches M
Leveled bare soil(lunmuiched ) |16.8 ¢ 334 ¢ 19.2 d | 14.2 b
Bottom row bare soil{unmulched)| 18.2 ¢ 371 ¢ 22.6 cd| 145 b
Transp:;\rent mulch 743 a 943 a 58.6 a | 35.7 a
Black mulch with Transparent  [46.4 b 544 b 34.0 be | 20.4 b
cover
Black mulch 403 b |670 b 468 ab 202 b
Interaction Transplanting {1

Leveled bare soil{unmulched ) [18.4 de | 355 e 184 d | 171 be

96 de |424 de |264 d | 160 bc

—

Bottom row bare soil{unmulched)
Transparent mulch 75.9 .a 106.2 a 65.3 a | 40.9 a
Black mulch with Transparent  |56.1 be 589 od 374 bod {215 be

cover |
Black mulch 345 ¢ 67.5 be 47.0 abc| 205 be

Direct - seeding

Leve'ad bare soil(unmulched ) |15.2 e 314 e 201 d ] 113 c
Bottom row bare soil{unmulched} 16.8 o 31.7 s 18.7 d| 13.0 c
Tr;insparent mulch 727 ab | 822 ab |[51.8 ab | 304 ab
Black mulch with Transparent 36.7 c¢d 50.0 cde |30.7 cd | 19.3 be
cover

Black mulch 371 cd 66.5 bc |467 abc .1 9.8 bc

(1) Means followed by the same letter in each treatment column don't differe significantly at the 5% level

according to DMRT.
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Treatments
P Leveled bare sol{unmulched) Boltom row bare soll{unmulched)
Transparent mufch P23 Black mulch with transparent cover
i Black mulch

Fig.1 :Interactive effect of planting method and mulch on dry
weight of muskmelon plants grown in Mushagar Agriculture

Station during 1990 (A) and 1991 {B) . Vertical bars
repesent LSD at p= 0.05 .
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9 - First harvest (T/ ha), average fruit weight for first harvest ,

number of fruit / ha and number of days to harvest.

Although transplanting gave better values than direct seeding, there
were no significant differences between transplanting and direct seeding in
first harvest (‘t / ha) , average fruit weight, and number of fruit /ha for first
harvest (Table 9 ). Transplanting gave earlier harvesting by 9 and 13 days
than direct seeding method for 1990 and 1991 seasons, respectively. This
result agreed with those found by Norton (54) who found that fruits of
transplanting plant matured approximately 14 days earlier than that of direct
seeding. Melon fruit ripening was earlier by10-19 days by transplanting than
direct seeding (52,56).

There were significant differences between muich treatments in days to
harvest, first harvest, average fruit weight and number of fruit / hectare for the
first harvest . Transparent mulch gave thehighest yield in the first harvest (1.78
T / ha) and the largest No. of fruits /ha (3852.8) with significant differences over
all other treatments (Table 9) . Black mulch with transparent cover gave the
highest average fruits weight (494 gm ) followed by transparent mulch and
then by black mulch. All mulched treatments were significantly higher than
leveled bare soil . Transparent mulch gave the earliest harvest over the other
mulch treatments. The earliness was 8 and 12 days over the unmulched
treatrﬁents for the growing seasons 1990 and 1991, respectively.

Number of days for the first harvest under black mulch and black mulch

with transparent cover decreased significantly compered to the unmulched
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treatments by 4 and 5 days for 1990 and 1991, respectivley. This result agreed
with those found by Zatyko (6) ,Stall et al., (22) and Hemphill and Mansour
(56) .

These differences might be due to differences in temperature between the
different mulch treatments . These results agreed with those found by
Bonnanno and Lamont (5) and lapichino and Gagliano (8). Clarkson and
Frazier, (7) found negative result where black polyethylene showed no
advantage over the unmulched contaloupe in earliness .

Interaction between method of planting and mulch treatments showed
significant differences in No. of days to first harvest for 1990 and quantity of
first harvest , average fruit weight , No. of fruits/ ha and No. of days to harvest
for 1991 (Table 9 ) .Transparent mulch with transplanting gave the highest
yield of first harvest (1.78 T /ha) and tﬁe highest number of fruits / ha (3708.33)
followed By tranparent mulch and direct seeding combination without any
significant difference between them. The two treatments significantly increase
the quantity of first harvest and No. of fruits / ha compared to other treatments .
Insignificant differences were obtained among the rest of the combinations .

Black mulch with transparent cover and direct seeded plants gave the
highest average fruit weight (612 gm) with significant difference over
theunmulched direct seeded treatments . Leveled bare soil direct seeded
treatment (control) gave the lowest average fruit weight (263 gm) . Average
fruit weight of the rest of treatments was intermediate .

Transparent mulch with transplanting gave the earliest harvest 115
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and117 day for 1990 and 1991, respectively with significant difference over all

other treatments (Fig.2) . The transplanted treatments for mulched or
unmulched gave significant decrease in number of days for first harvest over

black mulch and over black mulch with transparent cover direct seeded

treatments and over unmulched direct seeded treatments for both

1990,1991seasons. These results confirmed with those found by Stall et al .,
(22) which indicated that clear covers increased early yields in transplanted

muskmelon .
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Table (9) Means of number of days to first harvest ,quantity of first harvest ,

average fruit weight of the first harvest and number of fruit /hectare of

muskmelon at Mushagar Station 1990 and 1991 . Planting date April, 10.

1990 19291
no. of days to] first harvest laverage fruit | no. fruits no.of day's to
Treatment first harvest | THa wi(gm) perHa harvst
Planting Method M
Transplanting 123 b 0.87 a 0.420 a|2071.43 = 123 b
Direct - seeding 132 a 0.78 a 0.397 a | 1964.74 = 136 a
Mulches )

Leveled bare soilljunmulched ) [132 =a 048 b 0.273 c |1758.24 b 134 a
Bottom row bare soil{unmulched)| 132 a 052 b 4.373 be| 13941 b 134 a
Transparent mulch 120 ¢ 1.78 a 0462 ab | 3852.8 al 122 ¢

Black mulch with Transparent 128 bc 059 b 0484 a 119433 b 129 b
cover

Black mulch 128 b 0.74 b 0.440 ab| 168182 b 131 b

Interaction Transplanting (1)

Leveled bare soilfunmulched ) 1127 ¢ 048 b 0.283 cd] 16896.11 b] 126 c
Bottom row bare soil{unmulched)|127 ¢ 059 b 0478 ad| 123431 H 126 ¢

Transparent muich 115 e 1.78 a 0.480 ab | 3708.33 al 117 d
Black mulch with Transparent  |124 d 056 b 0375 bed] 149333 bl 123 c
cover

Black mulch 125 d 085 b 0.485 ab] 1752.58 b] 124 c

Direct - seeding
Leveled bare soilflunmulched ) [138 a 052 b 0.263 d | 1977.19 bl 142 a
Bottom row bare scil{unmulched] 138 a 044 b 0.270 d | 1629.63 bl 142 a
Transparent mulch 124 d 1.70 a 0.445 abc] 3820.22 a] 126 c
Btack mulch with Transparent 132 b 067 b 0.612 a | 1094.77 bl 135 b
cover
Black mulch 132 b 063 b 0395 bed| 159499 bl 135 b

(1) Means followed by the same letter in each treatment column don't differe significantly at the 5% level

according to DMRT.
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Transplanting Direct-seeding
Treatments

Y Leveled bare solunmulched) Botlom row bare sol{unmulched)

Transparent mulch

Fig.2 :

V72 Black mulch with transpsarent cover
=<1 Black mulch

Interactive effect of planting method and mulch on No.
Of days to first harvest of muskmelon plants grown in
Mushagar Agriculture Station during 1990 (A) and 1991
( B). Vertical bars repesent LSD at p= 0.05 .
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10 - Total yield, marketable yield, unmarketable yield, number of

fruits/hectare, average fruit weight , pH and total soluble solids
(T.S.5) . |

There were Insignificant differences between transplanting and direct
seeding in total yield, marketable yield, unmarketrable yield , no . of fruits / ha,
average fruit weight , pH and T.S.S for both 1990 , and 1991 growing seasons
(Table 10) . Results obtained agreed with those found by Bhella (11) and in
contrary with those found by'Kumar and Mehta (52) , Norton (54), Hemphill
and Mansour , (56) and Elmstrom (63) .

There were significant differences among muich treatment in total yield ,
unmarktable yield ,no. of fruits/hectare, average fruit weight in 1990, and 1991
growing season (Table 10). Insignificant differences in PH and T.S.S. were
observed in 1990, but the differences were significant in 1991 . In 1990,
significant differences in marketable yield were obtained while the differences
were insignificant in 1991.

In both season , total yield , unmarketable yield and No. of fruits / ha under
transparent mulch were significantly higher than all other treatments . Total
yield unmarketab! yield and No. of fruts / ha in 1990 and 1991 were 0.9t/ ha
and 43t/ha, 0.21t/haand 1.16 t / ha , and 22333.25 and 11314. 34,
respectively . Fruit No. under mulched treatments in 1980 didn’t differ
significantly. Transparent mulch gave the highest marketable yield which were
0.69 t/ha and 3.23 t/ha in 1990 and 1991, respectively . The increase in 1990

was significant over all other treatments but insignificant in 1991. Black mulch
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treatment gave significant increase in total yield over buttom row bare soil

treatment in 1991 season, while in 1990 the diiference was insignificant.

insignificant differences were found between the rest of treatments in total and
unmarketable yields .

Transparent mulch gave the highest pH (6.1) with significant difference
compared to black mulch treatment which gave the lowest pH (5.8} . The
differences between T.S.S were insignificant in 1991 growing season; but the
differences were significant in 1990 . Leveled bare soil increased T.5.5(10.6)
significantly compered to all other treatments . Black mulch with transparent
cover increased average frujt weigﬁt (467 gm) significantly compared to
unmulched treatments in 1991, while the differences insignificant in 1990 .
Black mulch had similar effect to unmulched treatments . Brinen et al., (64)
found contrary result with respect to mean fruit weight . He found higher mean
fruit weights with black mulch that without mulch in one location , and
insignificant differences at another location. Schales and Sheldrake, (44)
found significant differences in average fruit weight and fruits number per plot
due to covers compared to uncovered. Clear cover producd the highest
number of fruits followed by black with clear cover followed by black plastic ,
and contraticted Clarkson and Frazier (7) . Black plastic increased yield by 60-
65% compared to unmuiched plots of muskmelon (6) . Results with respect to
total yield agreed with Bonnano and Lamont , {5), Hemphill and Mansour,
lapichino and Gagliano, (8) , Bravo and Ripoll {24), Izquierdo and Mendenez,

(55) , Hemphili and Mansour, (56) and Nagy (61) findings . They reported that
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Table (10) Tota! yield , marketable and unmarketable yield, number of fruits/ hectare, average fruit weight, pH and total soluble solids a._..m..mv of
muskmelon at Mushagar Station 1990 and 1991 . planting date April , 10.

Treatment Total yisld marketable yield|unmarketable no. of fruit |average fruit PH T.8.5
1990 T/ Ha T/ Ha yield T/Ha | per Ha wt (Gm)
Planting methods (1) .
Tranplanting ] 0.586 a 0.42 a 0.14 a | 1944.44 a 2B8 a 6.0 al|11.0 a
Direct - Seeding 0.32 a 0.23 a 0.0 a | 12B5.14a 249 a 6.0 a|10.7 a
muiches N
Leveled bare soil (unmulched) 0.22 b 0.18 b 0.08 b | 1073.17 b 205 b 6.1 a | 113 a
Bottom row bare soil(unmuiched) 0.19 b 0.12 b 0.07 b | 896.23 b 212 b 6.1 a| 109 a
Transparent mulch 0.80 a 0.6 a 0.21 a | 2233.25 a 403 a 6.0 al 111 a
Black muich with Transparent cover 0.43 b 0.34 b 0.08 b | 1806.72ab| 238 b 6.1 a | 11.0 a
Black mulch 0.43 b 0.31 b 0.12 b 1508.77 ab]| 285 ab 5.9 a 10.3 a
Treatmenis 1991
Planting Methods (1) |
Transplanting 2.32 a 1.59 a 0.73 a | 6783.63 a 342 a 6.1 a| 10 a
Direct - seeding 2.22 a 1.64 a 0.58 a | 5620.25 a 385 a 6.5 a | 9.8 a
mulches (1)
Leveled bare soil (unmulched) 1.48 bce 0.89 a 0.59 b | 4698.4126 b] 315 b 6.0 ab) 10.6 a
Bottom row bare soil{lunmulched) 1.07 c 0.55 a 0.52 b | 3302.47 b} 324 b 6.1 abl 10.2 ab
Transparent muich 4.39 a 3.23 a 1.16 a | 11314.43 a| 388 ab 6.1 a| 9.9 ab
Black mulch with Transparen! cover 2.02 be 1.39 a 0.63 b | 4325.48 b| 467 a 6.1 ab] 9.5 b
Black mulch 2.44 b 2.05 a 0.3 b | 6991.40 bl 348 ab 5.8 b 193 b

1) Means followed by the same letter in each treatment column don't ditfere significantly at the 5% level according to DMRT for ®ach transplanting
and direct seeding treatments which are not related .
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Table (11) Total yield , marketable and unmarketable yield, number of fruits/ hectare, average fruit weight, pH and total soluble solids (T.S.5)
of muskmelon at Mushagar Station 1990 and 1991 . planting date April, 10.

Interaction 1990 Total yisld ym. yield unm yield np. of fruits |average fruif PH TS8S %
CVXPM T/Ha T/Ha THa Ha wt ( Gm)
Transplanting (1)
Leveled bare soil (unmulched) 0.30 bed 0.21 bcd | 0.09 b [1209.68 bc| 248 b 6.1 a 116 a
Bottom row bare soil{unmulched) 0.21 d 0.16 d 0.05 b |1009.62 ¢ | 20B b 6.3 a 11.0 a
Transparent mulch 1.16 a 0.86 a 0.30 a |2532.75 a | 458 a 6.1 a 114 a
Black mulch with Transparent cover | 0.62 be 0.50 bc |0.12 b }2440.94 ab| 254 b 5.9 a 108 a
Black mulch 0.48 bed 0.34 bcd|0.14 ab |1758.24 abd 273 ab |5.8 a 10.5 a
Direct - seeding
Leveled bare soil (unmulched) 0.14 d 0.10 d 0.04 b |864.20 ¢ 162 b 6.0 a 1.0 a
Bottom row bare soil{unmulched) 0.16 d 0.08 d 0.08 b |740.74 ¢ | 216 b 6.0 a 10.8 a
Transparent mulch 0.84 b 0.51 b 0.13 ab |1838.08 abq 348 a 59 a 10,7 a
Black muleh with Transparent cover | 0.25 cd 0.18 ¢d | 0.07 ab|1121.08 be} 223 b 6.3 a 111 a
Black mulch 0.39 bed 0.29 bed ) 0.10 b |1308.72 bc| 298 ab 5.9 a 10.2 a
Interactions 1991
CVXPM
Transplanting (1)
Leveled bare soil {(unmulched) 1.36 b .77 a |0.59 bc |5271.32 abj 258 b 6.1 a 108 a
Bottom row bare soil{lunmulched) 0.94 b .21 a |0.73 bc |12984.13 ab| 315 b 6.1 a 10.2 ab
Transparent mulch 4.43 a 3.15 a |1.28 a |11506.49 a | 385 &b }|6.1 a 10.2 ab
Black muich with Transparent cover | 2.25 b 1.52 a | 0.73 bc 15829.02 abj 386 & [6.2 a 95 b
Black mulch 2.62 b 2.29 a | 0.33 ¢ {7217.63 &) 363 & [58 a 93 b
Direct - seading
Leveled bare soil (unmulched) 1.36 b 0.77 a | 0.58 bc}3646.11 abl 373 ab | 6.0 a 10.8 a
Bottormn row bare soil{unmulched) 1.09 b 0.78 a | 0.31 c (3283.13 b ] 332 b 6.1 a 10.2 &b
Transparent mulch 4.35 a 3.31 a |1.04 ab{11153.85 abj 390 ab |6.1 a 9.7 ab
Black mulch with Transparent cover | 1.80 b i.27 a | 0.53 ¢ {3290.68 b | 547 a 5.9 a 9.5 b
Black muich 2.25 b 1.8 a | 0.45 ¢ |6736.53 abl 334 b 5.8 a 8.3 b
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clear mulch increased the total yield compared to bare ground soil. They

attributed their findings to microclimate enhancement due to increased
moisture level and high temperature under clear polyethylene mulch .
Takatori,(19) and Haddadin and Ghawi, (35) found that clear polyethylene
increased soil temperature during the day light hours to a depth of 6 inches
and retained some soil heat during the night . In addition, Lippert et al., (48)
found that clear and black polyethylene mulches were effective in moisture
conserlvation )

Insignificant difference was obtained in pH between the different
interactions between mulch treatments and planting methods. However,
significant differences were found in total yield , unmarketable yield , No. of
fruits/ ha, avarege fruit weight for both growing séasons (Table 11). The
marketable yeild and T.SA.S were differed from year to yeal.
Transparent mulch with transplanting gave the highest total production {1.16
t/ha) and marketable yield (0.86 t/ha} with significant differenc compared to all
other treatments for 1990 growing season . In 1991 it did'nt differ significantly
with transparent and direct seeded treatment (Fig. 3,4 ). Transparent muich
with transplanting gave the highest unmarketable yield which were 0.3 and

1.28 ¥/ha for 1990 and 1991, respectively , with significant difference compared
to the rest of the treatments, followed by transpareni mulch with direct seeding
treatments for both years (Table 11) . Transparent mulch with Transplanting in
1990 season gave the highest average fruit weight (458 gm) and highest

fruitno./ha (2532.75) . In 1991, black mulch with transparent cover over
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transplants gave the highest average fruit weight (547 gm ) with the lowest fruit

No./ha (3290.68). Other treatments were intermédiate (Fig.5)

The control {leveled unmulched - dircet seeding treatment ) gave the
lowest values compared to other unmulched treatments, except in
unmarketable yield , and average fruit weight which were intermediate .The
highest T.S.S. value were 11.6 and10.3 for 1990 and 1991, respectively with
significant ditference compared to black mulched transplants and direct
seeding treatments, in 1991 only .Other treatments had intermediate valus .

Results obtained confirmed Zhukava et al., (28) , Hemphill and Mansour,
(56) and Senchak and Yanat'ev, (59) findings. Using clear cover mulch with
muskmelon transplants increased the yield compared to direct seeding or
tranplanting into bare soil . With respect to T.S.S, the results were contrary to
1zoquierde and Mendendez, (55) findings . Clear polyethylene soil mulching

with transplanting increased yield quality .
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Table (12) : Soil moisture content on weight basis { Qm) for 2 sampling dates at

3 soil depths for 1990 and 1991 growing seasons of the experiment at

Mushaqgar Station.

1990 1991
planting date planting date planting date
15/3 10/4 10/4
Treatments 20/5 510 2075 5710 {20/5 5/10
Transplanting
{1) leveled bars soil
(0-15) 0.06 0.07 |o0.12 0.04
(15-30) 0.10 0.09 0.17 0.05
(30-60) 0.25 0.27 0.08
(2) middle row bare soil
{0-15) 0.09 0.02 0.21 0.07
{15-30) 0.22 0.09 0.24 0.08
{30-60) 0.24 0.27 0.10
{3) Transparent cover
(0-15) 0.16 0.06 |0.13 0.08 0.25 0.12
{15-30) 0.22 0.08 0.26 0.10 0.26 0.12
(30-60) 0.24 0.44 0.28 0.19
{4) Black + Transparent
Cover. (0-15) 0.10 0.02 0.1 0.02 0.25 0.10
(15-30) 0.15 0.09 0.31 0.11 0.26 0.12
(20-60) ) 0.20 0.36 027 014
{5) Black mulch
{0-15) 0.12 0.02 0.22 0.09
{15-3) 0.24 0.13 0.27 0.10
(30-60) 0.26 0.31 0.15
Direct seeding
(6) leveled bare soil
{0-15) 0.12 0.06 0.19 0.08 0.25 0.0
(10-30) 0.15 0.09 [0.22 0.09 |027 005
{30-60) 0.25 0.26 - 0.28 0.09
(7) middle row bare soil
(0-15) 0.17 0.08 |0.24 008 |023 0.01
(15-30) 0.24 0.09 0.27 0.09 0.27 0.04
(30-60) 0.25 0.28 0.28 0.10
{8) Transparent cover
(0-15) 0.23 0.07 0.25 0.09 0.24 0.09
(15-30) 0.26 0.10 0.27 0.1 0.26 0.10
(30-60) 0.26 0.30 0.28 0.12
(9) Black + Transparent cover .
(0-15) 0.24 .08 |0.19 009 |0.27 0.10
{15-30) 0.25 0.18 0.26 0.12 0.27 0.10
{30-60) 0.26 0.29 029 0.14
{ 10) Black mulch
(0-15) 0.24 0.06 0.25 0.08 0.21 0.07
(15-30) 0.27 0.1 0.320 - 010 0.27 0.09
(30-80) 8.28 0.38 0.27 0.11

Qm : amount of water in 100 gm oven dry sail .
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Table (13) :Total monthly m rainfall (mm) , mean monthly temperature (), and mean monthly class- A evaporation (mm) for 1989/1990 and

1990/1981 growing season at the Musaqur Agricultur Experimant Station.

Season B9 /90 oct. Nov.| Dec. | Jan. | Feb. | Mar. April May Jun | July Aug. Sept
Rainfall (mm) 4.0 | 6.8 | 35.51 100 | 77.4] 50.5 43.8 . — | = . -
Mean monthlyTemp 6.3 7.0 | 9.5 14.1 17.4 21.0] 22.6 22.1 20.5
class A pan Evap. 2.0 | 2.1 | 3.8 5.3 7.7 8.7 9.0 8.8 7.3
Season 90 /91
Rainfall (mm) 4.2 [ 6.0 | 2.0 | 73.8| 76.1] 107.2 | 35 _ —-— 1 = — —
Mean monthlyTemp 6.5 | 8.0 12 16.3 18.6 21.6|22.5 | 23.5 | 21.4
class A pan Evap. 5.5 6.4 1 6.2 8.2 9.2 12.4] 11.9 11.3 10.3
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Summary and Conclusions

Effect of planting methods (transplanting and direct seeding) and covers

(transparent mulch, black mulch with transparent cover , black mulch, leveled

bare soil and bottom row bare soil ) on muskmelon productivity under rainfed

condition were studied at Mushagar Agriculture Experiment Station druing

1990 and 1991 summer season. The results indicated the following :

$-

Using of transplants gave significant decrease in number of days for
flowering and harvesting cbmpared to direct seeding.

Insignificant effect of transplanting on vegetative growth as compared to
direct seeding .

Insignificant effect of transplanting on yield and quality as compared to
direct seeding.

In general , all mulche treatments gave lower No. of days for 50%
emergance and flowering, longer seedlings, lower No. of days for
harvesting, longer plants, larger leaf area, larger total dry weight , and
larger tota! yield than unmuiched treatments for seeding and
transplanting.

Transparent mulch gave significantly shorter time for 50% seedling
emergence and for thelst, 2nd, and 3rd true leaf appearence and gave
longer seedlings for direct seeded plants .

Transparent muich gave signifiéantly larger total dry weight , longer
plants, larger leaf area , larger stem diameter and higher number of

secondery branches for transplanted and direct seeded plants compared
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to unmuliched treatments.

7 - Transparent mulch gave earlier flowering and harvesting of plants for
direct seeding ant transplanting .

8 - Transparent muich gave higher production for the first harvest and higher
number of fruits for the first harvest compared to black mulch and the
unmulched treatments .

9- Transparent mulch gave higher total yield, unmarkatable yield and
number of fruits per hectare than black mulch and unmulched treatments.

10 - Marketable yield, average fruit weight and total soluble solids, were
significantly different in one year and not in the second year.

11 - Significant interaction between planting method and mulch was obtained
for flowering and harvesting . In general , the earliest flowering was with
the combination of transplanting and transparent mulch.

12 - Tranparent mulch with transplanting and direct seeding combinations
resulted in the highest plants, largest stem diameter and largest number
of secondery branches.

13 - Black mulch with transparent cover gave long, spindle seedlings with low

number of branches, but after that it continued normal growth .
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APPENDICES



Table (1) Anlysis of variance for number of days to reach 50

°, emergence an

appearence of 1st, 2nd and 3rd true leaf and seedling length after 40

days for direct seeded plants

march .

of muskmelon in 1990 , planting date 15

Source of | df

Mean Squares

variation
50 % 1st leaf | 2nd leaf |3rd leaf | seedling length
emergence | appear. | appear. |appear. {cm)
Rep 2 1.800 3.467 0.800 2.467 0.842
Treatment| 4 133.433 81.067 | 126.400 170.267 35.541
Error 8 0.883" 2.467* | 2.800° 3.467" 1471
Coefficient of
556% 47% 445% 22.36

variation 4.05 %

* significant at 5 % level .
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date march,15.
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Table (2) Analysis of variance for number of days for 50% flowering of plants, number of days for harvesting, plant length,

number of stems/ plant, leaf area index per plant and dry weight/plant of transplanted muskmelon in 1980. planting

Source of Mean Square

Variation df no. of days no. of days plant iength no. of leaf area / plant| dryweight /plant
for 50% for harvesting  (cm) stems/plant (cm?) (gm)
flowering

Ref 2 8.167 1.167 93.672 0.502 101.247 228.489

Treatment 1 32.667 96.000 445,482 2.94 68.479 881.309

Error 2 8.167" 0.500" 20.172 1.085 4.030" 66.535"

Coefficient of variation 4.31% 0.59% 10.67% 35.11% 5.7% 16.63%

* Significant at 5% level .




1S00_ S1S8y L JO e - Ueplor JO AYISBAIUN JO Akld!T - PoARSSY SIYDIY ||V
Table (3) Analysis of variance for number of days for 50% flowering of plants, number of days for harvesting, plant length,
number of stems/ plant, leaf area per plant and dry weight /plant of direct seeded muskmelon in 1990. Emi:o

date March,15.

* Significant at 5% level .

Source of Mean Square
Variation df no. of days no. of days plant lenght no. of leat area/plan{dry weight /plant
for 50% for harvesting (cm) stems/plant Aoamv (gm)
flowering
of plants
Ref. 2 8.867 106.667 322.416 0.173 177.376 | 115.566
Treatment 4 58.400 68.667 883.910 0.794 326.266 442.571
Error 8 1.450* 17.167" 181.829* 0.257* 74.077* 124.209*
Coettficient of variation 1.53% 3.03% 47.72% 29.58% 38.20% 45.12%
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/

\ \ Table (4) Analysis of variance for total , marketable and unmarketable yield, number of fruits / plot , average fruit weight , pH
p .

and total soluble solids of transplanted muskmelon in 1990 . Planting date March,15.

plot area = 27m?.

* Significant at 5% leve! .

Source of Mean Square
Variation df total yield marketable unmarketable| no. of average
kg/pbt yield yield fruits/plot fruit wt pH T.8.S
kg/plot kg.plot (gm) 7

Ref 2 1.547 1.253 0.068 8.167 11516.667 | 0.082 | 0.185

Treat. 1 9.478 4.120 0.713 42.667 31682.667 | 0.427 | 6.202

Error 2 0.181* 0.093* 0.068 1.167" 2530.667" | 0.052 | 0.452*
Coefficient of variation 22.12% 20.36 75.38% 19.06% 16.90% 3.65% 5.92%
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Table (5) Analysis of variance for total , marketable and unmarketable yield, number of fruits plot, average fruit weight, pH and

total soluble solids of direct seeded muskmelon 1990. planting date March,15.

plot area = 27m?Z.

* Significant at 5% levetl.

Source of Mean Square
Variation of total yield marketable unmarketable| no. of average
kg/pbt yield yield fruits/plot fruit wi pH T.S.5
kg/plot kg.plot {gm) %
Ref 2 0.331 0.121 0.015 2.467 6026.600 0.005 | 0.000
Treat. 4 0.766 0.409 0.048 12.400 2050.333 0.178 | 1.192
Error 8 0.021* 0.015" 0.004" 1.050* 3732.433 0.062"| 0.354*
Coefficient of variation 19.77% 21.97% 29.70% 31.37% 26.80% 4.08% 5.36%
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Table (6) Analysis of variance for no. of days for 50% emergence, appearence of 1st, 2nd, 3rd and 4th true and seedling

length after 40 days for direct seeded plants of muskmelon1990 and 1991. planting date April,10 .

Source of Mean Square
1990 1991
Variation di no.of  no. of no.of no. of seedling no.of no. of no. of no. of . no. of
days for days for days for days for length days for daysfor daysfor daysfor days for
50% 1stleaf 2nd 3rd after 50% 1st 2nd 3rd 4rth leaf
emerg. leaf leaf 40days emerg. leaf leaf leaf
Retf 2 0.800 3.467 | 4.267 | 4.867 | 7.349 1.867 1.067 | 1.667 1.667 1.067
Treat. 4 19.733 | 34.567| 25.600| 33.933{ 58.552 | 45.267 | 10.667| 16.667 13.600 15.267
Error 8 0.633* | 0.967*| 3.100" | 3.533*| 1.745* | 1.117* | 1.067*| 1.667" 1.000* 1.067*

Coefficient of variation 9.25%  7.06% 9.85% 8.73% 26.46% 7.85% 5.53% 5.53% 3.63% 3.28%

* Significant at 5% level .
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Table (7) Analysis of variance for number of days for 50% flowering of plants in 1990 and means of number of days for 25%,

50%, 75% and 95% flowering of plants of muskmelon for 1990 and 1991. planting date April ,10 .

Source of Mean Square
variation df 1990 1991

no. of days no. of days for flowering

for 50%

flowering 25% 50% 75% 95%
Rep o 2 0.433 0.233 0.033 1.200 2.233
Factor A 1 73.633 14.700 20.833 22.533 19.200
Error 2 1.633* 0.700* 0.633" 0.5633" 0.100
Factor B 4 34.300 16.383 17.033 18.333 17.000
AB 4 1.300 1.617 0.667 1.867 2.533
Error 16 0.825* 0.300* 0.750* 0.700* 1.292*

Cofficient of variation 1.43% 1.03% 1.58% 1.49% 1.97%

* Significant at 5% level .
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Table {8) Analysis of variance for plant length, No. of first branches for 1990 experement and leat area, stem diameter, No. of

*Significant at 5% level .

U
first branches and No. of secondary branches for 1991 experement planting date April ,10. el
o
)
oM
Source Mean Square i
of df
variation 1990 1991
plant length no. of leaf area plant length  stem no. of no. of
{cm) first Aoamv {cm) diameter  first secondery
branches (mm ) branches branches
Replication | 2 60.961 0.399 41.890 57.912 1.766 0.27. 1.766
Factor A 1 1143.301 0.033 27.227 609.662 8.933 0.013 8.933
Error 2 281.785 0.352 33.119 111.425 0.666 0.105 0.666
Factor B 4 3227.419 0.488 657.408 3204.519 12.404 0.380 12,404
AB 4 156.951 0.066 5.403 70.299 1.892 0.062 1.892
Error 16 121.994" 0.258 34.949* 87.337" 0.467" 0.121 0.467*
Coefficient of variation 32.76% 23.10 % 23.55% 11.44% 10.63% 12.06% 10.63%
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Table (9) Analysis of variance for means of dry weight perplant, leaves and stems weight per plant of muskmelon in 1990 and

1991. planting date April,(10 .

*Significant at 5% level .

Source of Mean Square
variation df 1990 1991
dry weight total leaves stems
(gm) dry weight weight weight
{gm) (gm) {gm)
Rep . 2 81.626 574.574 422.771 9.193
Factor A 1 368.130 447.451 212.055 149.098
Error 2 429.671 90.634 76.575 72.531
Factor B 4 3338.949 3470.474 1636.851 456.542
AB 4 75.431 39.606 56.046 22.120
Error 16 112.464" 152.919* 113.842" 67.905"
Cofficient of variation 27.06% 21.75% 29.45% 39.25%
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harvest and number of fruits / plot of muskmelon in 1990 and 1991, planting date April, 10.

Table (10) Analysis of variance for means of number of days to first harvest, quantity of first harvest, average fruit weight of first

plotarea = 27m?

* Significant at 5% level .

Source of Mean Square
variation df 1990 1891
no. of days First average no. of no. of
to First harvest fruit wt fruits/plot days to
harvest kg/plot (kg) harvest
Rep 2 0.400 5.991 0.020 17.033 74.133
_umoﬁo.ﬂ A 1 662.700 0.49 0.004 2.133 1346.700
Error 2 0.400" 0.839 0.026 0.233 20.800
Factor B 4 164.800 12.542 0.046 39.533 162.667
AB 4 5.200 0.234 0.040 2.800 14.867
Error 16 0.400" 0.878" 0.008" 3.342* 5217*
C officient of variation 0.49% 42.11% 21.33% 33.44% 1.76%




1so0e@ SISyl JO BIusD - Ueplor Jo AlSIBAIUN JO AkeiqiT - paARSaY SIYDIY |1V

Table (11) Analysis of variance for total yield , marketable and unmarketable yield, number of fruits/ plot, average fruit weight ,

pH and total soluble solids of muskmelon in 1890 . planting date April, 10 .

Source Mean Square

of df

variation total yield marketable unmarketable no. of fruits average pH T.8.8

kg/pbt yield kg/plot yield kg/plot per plot Fruit wt %
(gm)

Rep 2 0.249 0.175 0.05 2.452 3602.216 0.084 0.916

FactorA | 1 3.112 1.859 0.008 31.621 11201.737 0.002 0.736

Error 2 0.081 0.021 0.042 1.985 3734.098 0.098 0.114

FactorB | 4 3.576 2.225 0.222 -15.085 39552.048 0.072  0.769

AB 4 0.419 0.213 0.026 2.438 5108.036 0.111 0.221

Error 16 0.289* 0.212* 0.053" 4.260" 8512.442" 0.083  0.947
Coefficient of variation 45.85% 52.69% 60.24% 49.62% 34.33% 479%  8.93%

*Sighnificant at 5% level .

plot area =27 m?
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Table (12) Analysis of variance for total yield , marketable and unmarketable yield, number of fruits/ plot, average fruit weight

pH and total soluble solids of muskmelon in 1990 . planting date April, 10 .

Source Mean Square
of df
variation total yield marketable unmarketable no. of fruits average pH T.8.8
kg/plot yield yield plot Fruit wt %
kg/plot kg/plot (ko)
Replication | 2 36.851 3.791 4.263 614.933 0.015 0.050 | 8.125
Factor A 1 0.540 1.432 S 1.212 2.700 0.022 0.048 | 0.300
Error 2 15.476 24.554 - 3.374 | 292.800 0.006 0.043 | 0.175
FactorB 4 73.935 17.395 3.799 321.367 0.023 0.096 1.529
AB 4 1.009 2.272 0.466 150.700 0.010 0.029 | 0.113
Error 16 5.403* 8.316 0.467" 118.908" 0.010* 0.051 0.452"
Coefficient of variation 37.92% 61.50% 38.43% 54.43% 27.53% 3.74% 6.79%

*Significant at 5% level .

plot area = 27 m?
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