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1-  INTRODUCTION

Cotton is considered as the most important fiber crop in
Egypt. In 1982, the cultivated cotton area in Egypt was sbout
1,066,000 Feédans as indicated in the Egyptien Statistical Year
Book of 1983. Since 1988 till now the cultivated cotton area
flucuates around gooooo/l Feddans. -

Row-crop planters are desinged'to place seeds in rows for
enough apart to permit the control of weeds by cultivation and
to improve harvesting efficiency. Planting without thinning is
& suitable method for mechanization of cotton. The farmer ié
adding about 60 kg seeds per Fsddan, while the practical amo-
unt of plants needed is about 70000 plents per Feddan, which do
not exceed 8 kg per Feddan, If two seeds are ébwn per hill aha
the distance between two hills was 10 cm the amount of seeds
needed will be about 15 kg per Feddan, Thus, it means 1o be
that atout 45 kg seeds per Peddan could be saved annuelly ebout
and 45000 tons as calculated from the total cultivated areeas

with cotton.

Thérefore planting operation of cotton seeds by using plan-
ters is faster, cheaper and saving seeds than the Egyptian trad-
itional method. It is a method to insure high yield, since
cotton yield is directly affected by plant population during\
harvesting operation. The practice eliminates the costs of
thinning operation, makes the time of thinning operation less
critical, reducing the competition between adjacent plants
before thinning and reducing the inﬁuries'to the remaining ple-

nts during thinning operation.



The obJective of the present work is tc evaluate the
performance of the manufactured three different unit-
planters. One with pneumatic metering device and another
two with mechanical metering devices. The two units with
mechanicael metering devices, one is equiped with horizontal

seed plate and the second equiped with inclined seed plate.
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2- REVIEW OF LITERATURE

2.1.: Types and characteristics of planters:

Row crop planters are generally classified according to
the crop, taey are designed to plant. However, some planters
mey be used to plant more than one crop. For example, cotton,
corn, soybean, sorghum, maize, edible beans, and sun flowers may

te planted by the same planters.

Clinton, et al (1983) reported that the purpose of seeding
mechinery is to place seeds uniformly and at the correct rate
in rows. These machines are designed to perform five important
functions: a) to develop a seedbed by opening & furrow, b) to
meter seeds at a controlled rate to obtain the correct popula~
tion of plants for maximum yield, c¢) to'place the seesd at the
proper depth and spacing, d) to cover the seed with soil, and
e) to firm the soil around the planted seed for excellent =moil

and moistum contact.

Kepner, et al (1978) stated the methods of planting with
plaaters as follows:

a) Precision planting (accurate placing of single seeds
at about equal intervals in rows).

b) Hill dropping (placing groups of seeds at abouk equal

intervals in rows.

2.2.: DTypes of seed-metering device:

The seed metering device may be classified into two sys-

tems, mechanical and pneumatic.
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2.2.1.: Types of mechanical metering device:

There are two different types of mechanical metering device.

They are indiceted as follows:

2.2.1.1.: Cell type device:

Under cell type device there are flow gsub-divisions.
These sub-divisions are indicated as follows:

a) Horizontal seed plate:

Roth, and Porterfield (1960) pointed out that, the horizo-~
ntal plate seed metering device has been used for many years
on row crop planters for metering corn, cotton, peanuts, sugar
beets and othér large seeded crops. Thex said that, the hori-
zontal plate metering device consists essentially of a seed
plate rotating in a horizontal plane with & number of seed cells
¢n or near the edge of the plate. Seed flow into the cells is
encouraged by gravity and may be aided by seed orientation
devices on the moving plate or on the stationary parts of the
seed hopper. A seed cut=-off device is used to limit the number
of seeds per cell and reduce sesd damege. A seed knock-out
device insures positive unloading of the cells at the discharge
point, The desired performance of this type metering device
would feature a high metering eccuracy or cell fill reiatively
independent of plate speed with a minimum amount of seed

damage,

Brandt and Fabian (1964) said that, <the horizontal rota-
ting seed plate in a hopper bottom hed been established as the



most economical and dependable seed metering device. In a seed
plate only three sides of the cell are contained within the

seed plate body. The fourth side is formed by the inside wall
of the planter bottom. The mosf common material for seed plate

is iron, one of the easiest low cost material to work with.

Wanjura and Hudspeth, (1968) said that an edge~drop plate
vrot&ting in a horizontal plane is a common metering system for
drill planting‘cotton. This system generally does an accept-

able job of dispersing cotton seed planted conventional row
spacing. A given hopper is capable of metering uniform rates
of seed but its rate may differ from that another hopper having

the same size seed plete.

Bateman (1972) reported that, there were large varietions
in kernel sizes within a bag of seed which contributed to extra
kernels seeded and to the non-uniform plant spesing a long the
row when plete planters were used. The plete type planters
are manufactured with sufficient accuracy and most seed corn

is sized properly so that the desired kernels per acre can be

planted.

Stone and - Gulvin (1977) steted that, the seed plates are
the heart of the plenter, and hundreds of different plates are
available; each is made for certain variety and size of seed.
The cells are smell round, oblong, oval, or other shaped hales
. in the plate, If the cells are pleced around the very far

edge of the plate and carry the kernels on edge, the plate is



called edge drop Fig. (221).

If the seeds lie flat in the cell, it is a flat-drop
plate as shown in Fig. (2-2). When the cell is large enough
to hold two, three, or four of the sesds used, it is & hill=-
drop plate which often called & hill-drop plate._r

Kepner et al (1978) said that, the horizontal-plate
planter is the most common example of the cell type. It has
a spring loaded cut-off device Fig., (2-3) that rides on top
of the plate and wipes off excess as the cells move beneath it.
A spring loaded knock out device pushes the seeds from the

cells when they are over the seed tube.

Fig. (2-3): Hopper bottoms for horizontal-plate planters.
&) with edge-drop plate for corn, A) spring-loaded cut -
off. b) Hopper bottom suitable for precision drilling
of sugar beets or coated seeds. B) spring-loaded knock-—
out pawl. : .



b) Vertical plates:

Richard (1972) designed & vertical-plate for unit pla-
nter. A vertical-plate design was chosen as a means of redu-
cing the width of the planter unit and of simplifying the
entire mechanism. He showed that this simplification is
possible beceuse a vertical plete could drive directly off

the press wheel with no angle drive required.

The original design consisted of a sew~toothed seed
plate that contacted the seed resevoir at botton dead center
and loaded seed as it passed through an arc of about 90 deg.
The seed wes carried over the top and dropped by & combination

of gravity and centrifugal force.

Kepner, et al. (1978) mentioned that a vertical-rotor
metering devices of the type shown in Fig. (2-4) are often
used for precision planting of vegetables and sugar beets.
They stated also that vertical-rotor units are available that
have seed cups which move up through a shallow seed resevoir,

pick-up single seeds, carry them over the top of the circle,

Stationary, positive
ejector, operating in
‘machined groove -

housing

Small-diameter

1 smooth seed tube"

Section A-A . .
Fig. (2-4): A vertical-rotor precision seed metering

device. -
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¢) Inclined plate:

Kepner e% al (1978) said that, inclined-plats metering

device Fizures (2-5) and (2-6) containing cups or cells aro-

i

und the pveriphsry that pass through a s=2d vssevoir under a
baffle frame of the hopper, 1lift the 3eeds %5 *hs top of the
plate travel, and drop them into the delivery tuba, Seeds
are handled more gently than with horizental vlates units

because there is no cut-off device.

Fig.(2-5): Fig.(2-5): An inclined-plate
seed ssed metering device
designed for prescision
plenting of small vege=-
table seeds,

Hunt (1983) stated that the inclinsa plates with cup
shaped vanes dip into a pool of seed and carry ssed to the
discharge point at top of the plate. A fixed “rush ejects
the seed into the seed tube. Single se2ds ars selecied if

the plate cups can hold only one seed ss shown in Fig. (2-7)

Fig.(2-7): Inclines plate-metering mechanism with bo-ush ejection.



d) Belt-type vrecision seed metering device:

Lovegrave (1968) said that, many different types of
feed mechanism have been interoduced to improve the preci-
sion of drills such as the two types are shown in Fig. (2-8)
and Fig. (2-9), one employing & cell wheel, and the other a
horizontal perforated belt. In single seed dispensing one

difficulty encountered is the lack of uniformity of size and

shape of some kind of sgeeds.

c INTERCHANGEABLE
REPEULER mn CELL WHEELS
Y MILLED REPELLER WHEEL

Fig.(2-8): Precision seeder unit; a)General comstruction,
b) Cell wheel and reppeller wheel, c) Alternative
cell wheels.

Fig.(2-9): Perforated-heit feed mechanism: a) Feed system,
b) Sections of alternative belts.
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Figure (2-10) shows & belt-type device (given by Kepner,
(1978). This type of seed metering device has cells in a belt.
Seed enters the chamber above the belt through opening A
and is maintained at a controlled level. As the belt hoves
clockwise so there is only one seed in each cell. Seeds
in the cells are conveyed over the base and discharged from

the belt beneath the seed repeller wheel,

repelier

Fig. (2-10): A belt-type precision seed-metering device.

2=-2=1=2: TFinger-pick-up type seed metering device

(plateless planters):

Clinton et al (1983) pointed out that, plateless plant-
ers operate by finger pick-up metering, by feed-cup metering,
or by one of several air metering methods. The finger pick-up
system is specifically designed for corn. It will pick-up
individual kernels of various sizes and shapes, reducing the
problem of having the incorrect-size plate for the kernel
size. The finger pick-up assembly has 12 sprinz-loaded

figuers that are opened and clesed by a cam as they rotate.
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The assembly rotates in a vertical position. Avfinger
closes upon a kernel of corn and carriss clockwiss until it
reaches a discharge hole where it is ejected inio the place-
ment mechenism., Here the seed is confined %2 cre of the
openings created by the paddles on ths ssed belt Fig., (2-11).
The rotation of the helt space the kernels in an exact patt-

ern as they are released into the seed %ube.

SEED ENTEAS HERE SEED CELL
FAOM FINGERS  ° .

COAN SEED

UNOER TAB

TABS OF FINGERS OF FINGER

CONTACT AND HOLD * NYLON CUTOFF
SEED AGAINST PLATE BRUSH

SEED
DISCHARGE
INTO BELT

Fig. (2-11): Cre plaieless planter uses

They said that the feed-cup mechanism Pg. (2~12) is
designed with four interchangeable precision feed cups and

corresponding seed guide for planting a varieiy of iypes and
p £ J IE
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sizes of seed. Selection of the proper cup is based upon
the type of seed to be planted. As the cup rotates, seeds

are metered through the seed guide into the seed tube at the
FEED CUP
HOUSING

furrow openers. Low-RaTe
HIGH-RATE  SORGUM/
SQRGUM/ MAIZE

MAIZE

s

SEED GUIDE SEEDGUIDE  SEED GUIOE

Fig. (2-12): The feed-cup method of metering uses &
vertical cup rotating in a housing driven
by a horizontal shaft.

Hunt (1983) showed the finger-pick-up metering mechanism
for corn seed which is shown in Fig. (2-12) with the finger-
wheel sectiorn and the conveyor gection seperated from their

ncrmal adjacent assembly.

Fig. (2-13): Finger picykrup metering mechanism.

He pointed out that, the finger picy_up metering mech-
anism is designed for high-speed seeding of single kernels
of corn. Unlike plate metering, finger pjcpiup -metering

does not require graded seed.
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Occasionally the finger will trap two kernels; a brush
positioned before the fingers reach the opening in the back

plate will usually dislodge one of them,

2=2~2=: Prneumatic metering system:

a) Vacuum type:

Giannini et al (1967) reported that, the vacuum-pressure
seeders which is shown in Fig. (2-14) for the most part have
valved the vécuum to the orifice at the proper” time. Each
orifice is connected directly to its own vacuum to vacuyum
pressure pump cylinder, The piston in each cylinder is con-
trolled by a stationary cam as the cylinder rotates. Vacuum
is produced by & spring which forces the relieved portion of
the cam, Thus the'degree of vacuum‘is controlled by the char-

acteristics of the spring.

Fig. (2-14): Vacuum seed-pickup mechanism. Horizontal
and veritical shafts are geared together
with a 1 : 1 ratio so that relative velo-
city between orifice tip ard seed-position-
ing wheel is nearly zero at the instant when
they are closest together- the same instant
thet vacuum is applied to the orifice.
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Stone and Gulvine (1977) pcirted out that, several man-
ufacturers have developed hopper-to-opener devices using elect-
ric drivenmotors to supply air to the vertical, fevblvihg plate
or disk, forcing the seeds out accurately and elose to the
ground Fig. (2-15). Air from one motor mey supply air to
two or three disks. The air forces the seeés into slots on
the see-through disk. It also helds one seed in place until
it reaches & holding pleate.

Fig. (2-15): Rotary wheel planter unit that deposits the
seeds at zero velocity relative to the soil.

b) Positive ejection:

Hunt (1983) stated that, both air pressure and air vac-
yum used to meter seed. Figure (2-16) shows & design in
which a vertical plate dips into a seed'pool kept feplenié
shed by gravity flow from the seed box. A smell far pressur-
izes the pool chamber. Esceping sir through the cells in
the plate trape the seed in the cell. The escaping air is
stopped and the seed fells into the seed tube at the air
cut-off point.



Fig. (2-16): Air seed-metering device.

- 2-3: Pactors affecting the accuracy of cotton planters:

Kepner et al (1978) said that, population and spacing
requirements are influenced by such factors as the kind of
crop, the type of soil, the fertility level of the soil, the
amount moisture available, and the effect of plent and row

spacing.

Roth and Porterfield (1960) found that the factors
which influence the perform and aeccuracy of cotton planters
are: &) relative size of seed and cell. b) relative shape
of gseed and cell. c¢) oriemtation of seed to cell. d) rela-
tive speed of seed and cell. e) distance cell travels while
exposed to seed f) time interval cell is exposed to seed.
g) type of cutoff and knockout device used. h) depth of
seed above seed plate. 1) general shape of seed. Jj) vari-
ation in seed size and shape. k) surface characteristics of

seed. 1) density of seed.

Bowen (1966) pointed out that, the total seed environ-
ment can be classified into three relatively distinct parts
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for discussion and analysis: the chemical environment
control of all three-parts of the environment is essential.
However, the gaining of adequate control of the physical
enviromnment has became the primery challenge in the design

of planting equipment.

Abernathy and Porterfield (1960) studied the effect of
planter opener shape on furrow cheracteristics and they used
three vertical angles (90° , 135 , end 150 ) as shown in
Fig. (2-17).

a) Horizontal angles b) Vertical angles

Fig. (2-17): Shows the horizontal and vertical angles
) for different furrow openers.

They revealed to the following points:

a) Planter openers reduced soil dengity to & depth greater
than the operating depth of the opener.

b) Furrow depth was greater for openers with large vertic-
alface angles and large wedge angles.

¢) Furrow area tended to be legst for openers with small

vertical angles and small wedge angles, The largest
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furrows were made by openers with medium vertical angles
and large wedge angles.

d) The lift-, and dreg forces acting on furrow openers incr-
eased with increasing vertical face angle and with incre=-

asing wedge &ngle.

Wenjura and Hudspeth (1963) indicated that, the yield
increasing can be achieved under certain conditions by iner-
easing the plant population of cotton, corn, and other crops
by decreasing the distance between rows. 7Proper adjustment
of spacing, between rows and distances between single plants
within the row, results in meximum effective area for each

plant,

Short and Huber (1970) designed, .fabricated and tested
& planetary-vacuum seeding metering device in theblaboratory.
A statistical analysis indicated that, cucumber seeds were
very nopuniform in overall dimensions. They determine the
minimum nozzle air velocity to pickup one seed. Assuming
that the seed completely closes to the nozzle

-—>i ,-<——2r

Vi

SEED

5 TMq
mg =7"{I’-7(pa-pn) csessrsrsesessenesse (1)
For incompressible flow:
_ % X 2 -
pa_pn-{»é a vn tesecseccssecss (2)
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Where Pn is air pressure ingide the orifice just prior to

the attachment of the seed., Combining equations (1) and (2), .

B &)

Where:
g = gravitational constant.

m = seed mass.

Pg = absolute air pressure

p, = average air pressure inside nozzle orifice,

T = radius of nozzle orifice.

Vo = absolute air velocity

v, = average air velocity inside hozzle orifice, and
Y = &air specific weight

The pressure difference aciually increases after atta-
chment depending upon the characteristies and capacity of
the vacuum pump and the percentage of the nozzle orifice

that is closed to seed.

Jaferi and Fornstron (1972) found that, temperature,
moisture, physical impedance, &and seration are basic envi-
ronment factore which most affect germination and emergence
of the seeding. Seed depth and soil compaction should be
carefully considered in designing planters. Seed popula-
tion and spacing uniformity are also primary planter design

factors.,
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Johnson, and Wilcox(1976) reported that, there are
three factors are important considerations for obtaining
maximum single harvest fruit yields-plant populetion, uni-
form seedling emergence, and uniform rapid seedling growth.
They indicated that, the - tomato planter has a hydroulic
driven rototiller to till the soil to a maximum of 25 cm
and & hinged shield to smooth and firm the seedbed ahead
of the planter.

Neve et al (1977) evaluated the effects of row spacing,
variety, planter type, and tillage at plenting for saybean
seed. They used experimentai plenter and the 400 cyclo
planter an 18 cm and 76 cm spacihg between rows for the early
variety and late variety. They found that, the yield from
the 18 cm rows planted with the experimental planter was 7%
greater then from the 76 cm rows planted with the 400 cyclo
planter, Alsc, they pointed out that, the early verieties
are more responsive to 18 cm row spacing than the late vari-

eties,

Tompkins, and Bledose (1979) reported that, a vibratory
furrow opening tool was designed for use with a minimum tillé
age row crop planter system, The effectiveness of the vibra-
tory tool was compared to & fluted coulter opener based upon
measurements of energy inputi ‘qlod size distribution, chang
in soil bulk density, and éeed emergence. The vibratory tool

produced more soil breakup and yielded better plant stands.
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However, where no additional ballast was needed to assure
coulter penetration, the fluted coulter system generally

required less power input than the vibratory system.

Abou-Zaid (1983) concluded that variable row spacing
(40-80) cm gave higher number of open bolls per plent, seed
cotton yield per plent and seed cotton yield per Feddan than
reguler row spacing (60-60) cm. Boll weight, lint percen-
tage and seea index were not affected by different mechanical

planting methods.

Shalaby et al., (1984) mentioned thet the mechanically
plented cotfon treatment at alternative row spacing of (40-
80) cm significantly gave the tallest plants then the reguler
row spacing of (60-60) cm. This trend was meintained at
different growth stages of cotton plent until 160 days after
sowing, Variable row spacing of (40-80) cm gave the higher
number of fruiting brenches per plant as compared with the

other plenting system.

El-Razaz (1987) concluded that variabtle row spacing
(40-80) cm gave the higher number of green leavs per plant

at all ages in the three growing seasons.

2-4: Factors affecting seedling rate and cell f£ill:

Bainer, et &l (1955) said that, seedling emergence rates

in the field are affected by & number of factors such as
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the viability of the seed (percent germination under cont—-
rolled laboratory conditions), the physicel condition of
the seedbed, soil molsture conditions, intimacy of contact
between the seed and the soil, depth of planting, soil tem=
perature, planter performasnce, formation of surface crusts
after planting, end losses due to diseases, insects, and

adverse environmental conditlons.

2=-4-1: Effect of seed size:

Akyurt, and Taub (1966) carried out experiments on suger
beet seeds to aseertain the most suitable cell dimensions
of a horizontal cell plate for the seed employed on cell
filling. He obserﬁed that seed skip (ratio of empty cells
to the total), varied inversely with cell depth, whereas
doubles (ratio of cells containing two seed balls to the
total) increased with increasing cell depth.' It was found
that the seed skip and shear {crushing of seed ball in the
cell), were more dependent on cell depth than on cell dia-

meter.

Harriott (1970) found that, many of the vegetable crops,
such as, lettuce, cabbage, caulifower,.... etc., fall into
this category and the problem of correct plant spacing is
complicated by the fact that plant seeds may be very small
and irrgular in shape and thus quite difficult to singular-
ize mechanically., He said that the high seeding rates are
used to provide enough seedling to overcome environmental
aend genetic factors that sometimes reduce seedling emergence

to 30%.
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Bgteman (1972) studied the effect of cell population
setting and found that there was a wide variation in the
number of kernels seeded for the various settings used for
the plate planters. The variation was different for the
various setting groups because of seed variations, different
so0il conditions and planters being used in the various gro-

ups.

The seed size analysis indicated the amount of large
kernels changed from 38% at the start to 49% at the end.
The conclusion was reached thet the larger percentage of
small kernels in the hopper at the start of the test produ-

ced a higher metering rate.

Khalifs (1988) found that, the effect of seed size had
2 highly significani on the percentage of cell fill. As the
seed grade increased the percentage of cell fill decreased.
The cell fill ard planting rate by using preumatic metering
device was less than planting rate and cell fill by using
mechanical metering device because the cells which having
2 to 3 seedy are bigger in mechanicel than in pneumatic

metering device.

2-4-2: Effect of speed of seed plate:

Autry, and Schroeder (1953) tested & hill-drop planter
with different horizontal plates. They pointed out that,
the optimum plate speed was‘greater for the long cell than
the short cell. High accuracy and high mean cell fill were
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obtained at slow plate speed (below 30 f.p.m.).

Bainer et al (1955) indicated that, the percent cell £ill’
(total number of seeds divided by total number of cells pass-
ing the discharge peint), for & given planter and seed plate
is influenced by such factors as the range of seed sizes in
relation to the cell size,Adistribution of seed sizés within
the range, the shape of the seed, and the linear speed of the
cells. The percent cell fill for a given combination of seed

8ize and cell slze decreased as the linear speed of the plate
cells was increased. Thus, best performance for a given
combination can be obtained only within a smell range of

plate speeds.

Roth, and Porterfield (1960) found that, the larger-
cell clearances to extend the range of high cell fill accu-
racy as speed is increased. The large cell clearances are

also less sensitive to cell speed change.

Khan, and McColly (1971) indicated that the velocity
vector diagram of & seed ag it starits to move into the cell
in a horizontal plate planter (Fig. 2-18).

v

sh

S?V

Y )
VSV', ) Vsi
v

: sh .
Fig. (2-18): Velocity diagram of seed during cell fill.
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vav = vertical seed velocity, vsh = Horizontal seed
velocity, vsi = seed velocity imparted due to impact with
edge of cell, Vsr = Resultant seed velocity, Vc = Cell

velocity (horizontal only), V = Relative seed cell

s/c
velocity, vs/cv= Vertical component of Vs/c, and

v h = Horizontal component of vs/c .

s/c

The resultant seed velocity (Vsr) is due to the veloci-
ties caused by the ecceleration of gravity (Vév) s, friction
between seed and seed plate (Vsh) » and by the impact of the

seed on the edge or walls of the cells (vsi)'

Vsr = VS§ + VSi + vsh R (l)

The relative seed-cell velocity (Vs/c) is the vector
sum of the resultant seed velocity (vsr) and the cell velo-
city (Vc).

v Voo + === V., eeeee. (2)

s/c & 'sr c

The relative seed-cell velocity is composed of the vertical

(Vs/cv) and horizontal (V_, h) components.

s/c
Vsc = Vs/ch + ————) Vs/cv ceescee (3)

Idesl cell fill would occur when the vertical component of
the relative seed-cell velocity (Vé/cv) is maximum, since
it is the velocity along the direction of possible seed

movement, with respect to the cell. In a gravitationally
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dependent machine, this conditions cen be achieved when the
horizontal component of the relastive seed-cell velocity

(Vs/ch) is zero.

Chhinnan (1975) indicated that, an increase in plant-~
ing speed resulted in larger second and higher-order subpop-
ulations, & lerger seed placement index, and & higher average

spacing.

Kepner et al (1978) steted that, the most uniform seed
distribution is usually obtained with combinations of seed
size, cell size, and cell speed that give about 100% average

cell fill.

Khalife (1988), found that the highest percentage of

cell fill was 193.5% at speed of seed §1ate of about 20 min-1

end the least value was 128.25% at speed of seed plate of
about 38 min'l « Vhereas the highest value of planting rate
was 19.44 Kg/Peddan at speed of seed plate of about 38 min™T,
The least value wes 12,13 Kg/TFeddan at speed of seed plate

of about 20 min >.

2-4-3: Effect of metering device type:

Autry and Schroeder (1953) determined the effect of cell
shape, plate peripheral speed, uniformity of seed sgize and
the number of cells per plate on accuracy of metering. The

greased beard was passed beneath the seed tube while each
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of the four plates as shown in Fig, (2-19) wes opersted at
peripheral speeds ranging from 25 to 95 m. They found that,
the highest accuracy can be obtained by using of compact type
cells i.e., short ard broad rather than long and narrow cells.
The accuracy is affected less by changes number of cells per
plate than by speed changes; consequently, rates should be

varied whenever possible by plate changes rather than by

0066

Fig. (2-19) Left to right, full-hill seed plates
A, B, €, and D.

plate speed changes.

Khan and Mccélly (1971) conducted tests on three makes
of conventional planters using 16, 20, and 24-cell edge drop
horizontal pletes to compare their performance with the exper-
imental machire. These tesis were pointed out with the same
corn and the best performing plates, which were selected after
trials from all the standard recommended plates. The resulis
indicated that an increase in the number of cells increased

cell fill at each metering Speed.

Bateman (1972) reported that, the metering accuracy com-
parison of the plate planters with planters using the design
of the finger pick-up mechanism includes the variations of
the metering mechanism plus the same variations for the speed

placement and varying soil conditions.
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The finger pick-up mechanism metered out kernel popul=-
ations that averaged 103 percent of the instruction book pop-

ulations as compared to 106 percent for the plate planters.

2=4-4: Effect of seed level in the hopper:

Bateman (1972): determined the change in the metering -
rates as the hopper emptied during the planting operation for
66 comparisons., The metering raté was reduced by an average
of 5.5 percent when the hopper was nearly empty as compared
to the full condition., The field metering results for three
different plates used for one planter, which compared cell
sizes larger arnd smaller than the recommended size with the
recommended size, indicated that the metering rate reduced
a greater amount as the hopper empﬂiedehen the smellest size
cell was used. The results also indicated that the percent-
age change in the cell volume did not give the same percent-
age change in the cell fill when the cell sizes were exchan~

ged.,

Chhinnan et al (1975) studied the effect of seed level
in the hopper on metering and seed placement: accuracy. They
found that, the levesl of seed in the hopper decresased the
sizes of the second and higher~order subpcpulations increa-
sed and the average spacing increased. There appeared to be

no significant effect on the seed placement index.

2=-4~5: Seed damage:
Khan and McColly (1971) used an experimental seed -3 :

metering machine which consisted-of metering ring, cell ring
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and seed chamber., The centrifugal force was used to fill

the cells with seeds. The results revealed to the following
main points: The ejected corn seeds at 2750 f.p.m. initial
velocity (1100 seeds pef minute metering speed) did not show
any significant reducation in germinstion after impact on &
steel plate at a distance of 18in.. from the ejection point.
Thus impact of corn seeds on stones during planting will not
affect germination up to ejected velocities of 2750 f.p.m.~
Seed damage ~at 800 cells per minute averaged about one~haelf
percent and increased to an average of 1.5% &t speeds of
about 1200 cells per minute. Seed damege within the machine
is affected by fhe cut-off pawl force. This force is best
provided by‘a combination of spring end weight-induced forces.
An inverse relationship exists between'seed damage and excess

seeds passing under the cut-off pawl,

Jafari, and Formstrom (1972) designed a suger beet plan-
ter which would maintain uniform seed-specing and depth; plant
single seeds without any seed amage., They found thet, plant-
ing single seeds-along with complete elimination of skips,
dcubles, and seed damage was established when proper seed was
used. A clean, sized seed is essential for practical opera=-
tion of the unit., The upper size limit prevents seed tube
clogging, while the lower size limi% prevents seed crushing

in the metering device,

Khalifa (1988) found that, the percentage of seed emer-

gence of éermination tests for collected seeds after pessing
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through the feed%ng mechanism of unit-planter with mechan-
icel or pneumatic metering device was 100% compared with
percentage of untested seeds which reached 8%. This result
was due to missing the cut-off and knok-out valve in his

manufactured units.

2-5: Seed scattering:

Autry, and Schroeder (1953) determined the effect
of cell shépe, plate peripheral speedp uniformity of seed
size, and the number of cells per plate on accuracy of
metering. They found that, there is little effect of
number of cells per plate on dispersion within the range
from 4 +to 16, This characteristic permits the use of
more cells to obtain a closer spacing without affecting
dispersion., By selecting the proper ratio of ground
speed to plate speed (about 8.2 for the planter used in
their work), the effect of ground speed on dispersion
can be kept to a minium., They used a commercial type
smooth seed tube Fig. (2-20) to determine some of the
effects of the factors affecting cell dispersion soon
revealed that the tube itself was causing considerable

scattering of seed,
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Ii CONVENTIONAL
TusE

f
|
|

TRAJECTORY
TuBE

HH
¥

Fig. (2-20): The conventional and trajectory-type
seed tubes,

Cell and seed-tube dispersion are not-affected by the height
of fall if a trajectory-type tube is used.

Akyurt, .and Taub (1966) reported that, the apparent
seed scatter may also be due to experimental errors. For
instance, in the glued paper tests it was observed that the
peper speed varied by approximetely i 10%, resulting in

& corresponding error in the apparent seed spacing.

Wanjura, and Hudsepeth (1968) studied the effect of str-
aight seed tubes on delinted cotton seed dispersion parallel
and perpendicular to the direction of travel. Ground speed
was 3 m.p.h., &and the speed of the edge drop plate was
12 f.p.m. Two seed-tube lengths, two dieameters, and three
vertical angles were studied. They found that, the % in.
diameter tubes and +tubes angled 30° backward produced the
ghortest skip lengths, The influence of tube length was
inconsistent. Lateral scatter of the seed pattern, expre-
ssed as the percentage of seeds in the center % in, was
influenced most be tube diameter. The % in. diameter tubes
gave narrower seeding patterns than the 1% in. diameter

tubes. Tube length and orientation has no discernable
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effect on the lateral distribution of the seed patiern.

Wenjura, and Hudspeth (1969) studied the effect of
seed-drop height on acid delinted cotton seed pattern effi-
ciency. They compared the pattern efficiency of the spoked
wheel at drop heights of 6 and 3 in. with ungraded seed.
The 3-inch drop consistently produced the best seed pattern.
The petiern efficiency from a 3-in, fall was highest and more
uniform as vacuum and wheel speeds were changed, This indi-
cetes the metering device on & planter should be located as
low as praciicable end the seed should fall freely to the

bottom of the seed trench, Whereas:

number of acceptable spaeces in 8 ft

Pattern efficiency = X 100

total rnumber of spaces
Acceptable spaces-the distances between adjacent drops of

either 2, 3, or 4 in, divisions.

Chhinnen et al (1975) determined the effect of planting
speed, seed size, and seed level in the hopper on thé mete-
ring accuracy and seed placement accuracy of a commonly used
peanut planter. They found that, higher planting speeds
resulted in more skips, higher seed placement errors, and
higher average spacings. Smaller seed sizes resulted in more
multiple drops, fewer skips, higher seed placement errors
and lower average spacings. As the level of seed in the
hopper decreesed the number of skips increased and average

spacing increased.
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Khalifa (1988) found that, increasing the implement
forward speed, speed of seed plate and seed grade increased
the seed scattering. Also, the seed scattering was decrea-
sed when the cell shepe varies from round to square. The
largest value of seed scattering was 1.45 cm at forward speed
of 8.4 km/h., plete speed of 38 min~) and with round cell
shape. The smallest value was 0.47 cm at forward speed of
2.1 km/h., plate speed of 20 min~t and with square cell

shape.

The seed scattering in the field experiments is more
than in the Laboratory tests becsuse the machine vibration
in the Laboratory test is less than in the field experiments.
However, the highest value of seed scaétering in the Labor-
atory test was fourd to bte 1.94 em, but the hight value in

the field experimerts is 5.03 cm.

2-6: Effect of delinting cotton seed:

Nye (1929) in Ugende found that the seed treated with
concentrated sulphuric acid for twenty minutes had a germi-
nation percentege of 96, compared with 635 percent for the
untreated seeds, Furthermore, germination was completed in
"~ four days whereas the untreated seed took ten days to germi-

nate.

Christidis (1936) obteined resulte in Greec fawourable
with those of Nye, but he pointed out that, in the field,

the germination of acid delinted seed was faster then that
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of undelinted seed.

C ostelloe, (1968) said that, a measured quantity of
concertrated sulphuric acid was pocured onto the seed (210 ml
of acid for each 2000 érams of seed), The seed ard acid are
then firmly mixed with together by using stirring stick for
about 15 minutes. When the seed ccat is thoroughly charred,
waier should be added quickly and the resultant mixture of

seeds and water briskly stirred.

Watson, (i974) founé that, delinting was done in an
electrically-powered mixer handling 50 Kg of cotton seed at
40 r.p.m. Qith 5 litres of concentratsd sulphuric acid. The
mixer was run for 5 to 7 minuies, deéending on the degree
of seed fuzz. After delinting, the mirzer was stopped and
the seeds tipped into & perforated steel-basket, to be

waghead,

Ghoniem, (1973) used a commercial sulphuric-acid for few
s?conds in an amount of % Kg per 1 Kg of seeds. For acid
delinted treatment, seeds were mixed with the concentrated
sulphuric-acid and stirred by & rod for a few seconds; the
mixture was then washed out by calcium carbonate for several

times and finally air dried.

Singh et al., (1981) studied the effect of sulfuric
acid delinting of cotton seeds on the larvae of pectinoph-
ora gossypiella. Complete mortality of the pest was obta-
ined by delinting with 120 ml sulphric acid/kg seed for

15 minutes, CoT
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Gudnavar, (1982) suggested thet the treatment of_A
cotton seed with sulphuric acid increased the germination

percentage and seedling vigour,

Singh, (1983) suggested that the delinting of cotton

22eds with sulphuric acid incresased thé germination perc;
entage and decreased bercentage of seeds infected by seed
micro floral. By using various ratios of sulphuric acid
and seeds for delmting, germination percentage was the high-

est with sulphuric acid and seeds in 1 : 10 ratio.

El-Sory (1989) used three concentration levels of sul-
phuric acid of about 60, 80 and 98.5% s with acid seed rafios
of about 1 : 10, 1:5,and 1:3 for a duration of
time from 1 to 60 minutes by using en elecirical mixture
of about 30 r.p.m. The best resultes are obtained by using
& commercial sulphuric acid with concentration of about
98.5% during three minutes with a ratio of sbout 1:3.

It gave & germination percentage of about 96%,
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3- MATERIALS AND METHODS

An experimantal unit-planter was manufactured in a private
workshop, It is equiped with a horizontal metering device.
This unit planter was installed in the Research Laboratory of
the Department of Agricultural Mechanization, Faculty of Agric-
ulture, Tanta University. A comparison is to be carried out
between this unit and another two unit—planfers by using cotton
seed. The last two unit-planters are manufactured by Khalifa,

E.M.A. and -used in his experimental work with corn seed.

31 ‘Meterials:
The three unit-planters are clasified into two types and
indicated as follows: '
a) Mechanical unit planters and
b) Pneumatic unit planter.
Under the mechenical unit planters there are tﬁo sub-type units
namély planter with an inclined metering deyice and eanother

with a horizontal metering device.

The following points were taken into considgration during
the construction:
a) All parts are made from local materials,
b) The manufactured units should have simple mechenzinm and

cheap one.

3.1.1, Specifications and dimensions:

3¢l.1.1., The mecha&nical unit-planters:

These units are sketched in Eigures(é-l, 3-2) &and
photographed in Figures ‘(.5F3,'3-4)1
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|

Fig.(3-1) : The mechanical
horizontal unit-planter.

Fig. (3~3): The mechanicel horizontal
unit-planter.

1- hopper 2- Power trans-
mission shaft to the feeding
shaft. 3- Seed tube.
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Fig.(3-4): The mechaniesal inclined unit-planter

~ Asgistant hopper 2- Basic hopper.
-3~ Seed tube. 4- Seed plate

5- Pulley 6~ Power transmission shaft
to the feeding shaft.
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Fig.(362) : The mechanical inclined unit-planter.
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They consist of the following mein parts:
1- Frame (supports and machine stand).
2- Hopper. 3- seed plate. 4- Trensmission system.
5- Hopper carrier. 6- Power transmission shaft to the

feeding shaft.

Frame (supports and machine stand):

The freme is 2 m long, 1.5 m width and 0.2 nl‘heiéht and made

from four channeél metal pieces.

It is supported on four underneath rollor wheels. The

hopper is mounted on the far end 'of the frame. It is fixed with the

. N
frame by means of four angles (1.5 x 1.55:

The hopper of the unit-planter with inclined metering
device was made from sheet of metal with about 3 mm thickness
and has the following diasmensions:

-~ Top 240 x 290 mm
~ Bottom 100 x 290 mm

- Height 280 mm. v

The sheet of metal was measured, mafked and then cut
according to the above dimensions. The hopper have four
sides, three of them are vertically and the fourth one is
inclined 60° with the horizontal plaﬁe. The seed plate was
designed to rotate in the inclined plane inside the hopper.
The feeding shaft is supported on both sides of the hopper by

means of two bearings. Its dismeter is reached (20 mm).
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The hopper of the unit planter with horizontal metering
device has a cylindrical shape with a diameter of 200 mm and
hight of about 300 mm, It is made from sheet of metal with

3 mm thickness.

The seed plate 1s used in both of horizontal and inclined
mechanical metering devices., It is made from hard wood of
6 mm thickness and140 mm diamter which it contains 10 cellsnear to
its far edge Fig(3—5), The seeds are flowing through the seed
plate celles and drop by gravity. There is & seed cut-off
device (knok-ocut device) to help the seed to drop in the seed

tube.

‘The transmission system has two functions, first to trans-
mit the rotating motion of electric motor to seed plate and
second to change the speed of sowing plate to fit different
crops. The transmission system is shown in Fig. ( 3-6 ).
It is consist of an electrical motor of about l.4 Kw, pulleys,

geers ancé seed plate shaft.

Three different pulleys were used in the three units.
They are made from aluminium alloy. There are two bevel gears
in the unit with horizontal metering device are conected tog-
ether. One of them is fixed on the feeding shaft with 10
teeth. The other ome is fixed on the rotating shaft of seed
plate and has 20 teeth, Also, in the unit with inclined met-
ering device they have the same number of gear teeth as ment-

ioned before.
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Electrical motor.

Reduction
Gears.,

Snmear belt, (2)

Pulleys.

i

unit. _

trm (4)

Hlo

(6)
R —

e
(6)

Wi

(5)

T
F“

T S

Fig. Auvm }: Mechanical unit-planter arrangement,
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The dimensions of the pulleys and gears are showing in
Figures_(B-l, 3-2) and (3-8).The transimission system is
providing'the seed plete with the reguired speed which trans-
mitted from an electrical motor of about 1.4 Kw at speed of
1410 min’l. The three different pulleys are manufactured to
give different speeds to the seed plate. They are: 25, 35,

45 min™} in the three different unit-planters.

Hopper carrier:
The hopper carrier was made from L-section of about 50 cm

long, 40 cm width, 80 cm height, and 3 x 3 cm cross section.

Smear-belt:

The seeds were depoﬁited on & 3 m long belt located under
the unite planter. The belt is greaéed on top to retain the
seed at its points of impact. This system facilitated the

longitudonal and transverse reading of the seed ﬁattern.

3.1.1.2. The pneumatic unit-planter:

This unit is sketched in Fig. ( 3-8) and photographed in
Fig, ( 3-8). It contains the following parts:
a~ Hopper b~ seed plate

c- suction tube, and d- blower fan.

a- Hopper:

The hopper consists of two parts, the first part is
called the basic hopper and the second part is the seed cha-
mber, They are made from sheet of metal of about 3 mm thick-

ness.
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»Fig. (3=7): The pneumatic unit-planter.
1~ Basic hopper.
2- Seed chamber
3= Seed plate.

[————— Seed hopper

Seed plate

Suction tube

_E_/-\_

110 mm D.

120 mm D.

j<——— Seed chember

90 am p,

130_mm_ D. .
90 mm D. Seed tube

Elevation

Side View

Fig.(3-8): The pneumatic unit-planter.
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The mein dimensions of the basic hopper are indicated
as follows:
- Top is square section with cross sectional dimensions

of about 150 x 150 mm.

- Bottom is elso square section with cross sectional

dimensions of about 65 x 65 mm,

'Héight is 240 mm. -
The seed chamber is made from sheet of metal of about ‘
3 mm thinckness. Its circular dimensions are 250 mm for ext-

ernal diameter and 15C mm for internal diameter Fig. (3-9 ).

b~ Seed plate:
The seed plate is made from steel with 3 mm thickness
and 260 mm diameter. It has 32 cells at about 30 mm from

edge Fig. (3-10),

c~ Suction tube:
The suction tube is made from rubber with one meter long
and 45 mm diameter. It is connected between seed chember and

suction blower fan.

d- Blower fan:
e ey
The blower fan is connected with an electrical motor

with .. about 1.4 Kw at speed of 1415 minr.

The suction output from the blower fan is controled by
using a gate valve, It has three vacuum levels 4, 9 and
15.5 cm Hzo. These vacuum levels were measured by using

U-tube water manometer. The suction heads were measured



44 -
f— 150 mn

—

The basic hopper:

250 mm

f————" 250 mm

Fig. (3?9): Seed hopper of pneumatic unit-planter

r_‘ 260 mm -

200 mm

Front view Back view

- b
Fig. (3-1Q):Seed.plate of - penumatic unit-planter,



1- Seed unit.

2- Electrical motor.
3- Reduction unit.
4~ Gears

5~ Smear belt.

6- Pulleys.

T- Blower fan

8~ Manometer.

(2)

)

(8)
Fig. (3~ 11): Pneumatic unit-planter arrangement.
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F‘lvg. (3-"2): U-tube water manometer.

delinted undelinted

Fig. (3-13): Seed treatment . of
cotton seed variety
Giza 81. 2
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between hose atmospheric pressure and the suction chamber in

centimeter head of water (Fig. 3-12),

The pneumatic unit-plénter and .its issentiasl parts are

shown in Figure (3-11).

3.1.2,: Cotton seed:
The cotton seed which were used in the present study
were of hybride cotton of the variety Giza 8l. A commercial
concentrated sulpheric-acid was used to delinting the seedsFﬁg(é-iB).
The ratio . of concentration was 1 : 5 (one acid to five seeds
by weight). Seeds were turned over for three minutes inside
the sﬁlpheric-acid. There after water was added on the sub-
mersed seeds with continuing turning over for five minutes.
Then, seeds submersed in lime water with turning over for
five .minutes. At the end seeds were washed by water and 1gft

to dry.

The variety used in the present study was Giza 81, This
variety is acceptable by most of the growers because it has
many good characteristices. Giza cotton variety is character-
ized as long-staple cotton. The seeds are considered of % fuzzy.

Hundred seed weight ranged between 9 - 10 gm.

3.2: Methods:
3.2.1.: Cell £ill:
The cell £ill is affected by the speed of seed plate and

suction level. Three speeds of seed plate were recommended &asg
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follows 25, 35, and 45 min"l. The two unit planters with

mechanical metering device have the same seed plate with a
diameter of about 140 mm. Therefore the linear speeds of

seed plate will be of about 0.30, 0.43, and 0.55 m/s.

In the unit planter with pneumatic metering device, the
seed plate has a diameter of about 200 mm. Therefore the
linear speeds in this case will be of about 0.44, 0.61 and
0.78 m/s. Each speed was calculated from seed plate R.P.M,
and the extefnal cell diameter on the plate measured from

the center-line of the cell.

All tests were started by placing a cup under the seed
tube and at fhe same time a stop-watch was used to record
the operating time which was exectly 30 seconds for &ll runs.
The seeds collected during this period were counted. At least

three replicates were made from each grade and at each speed.

The percentage of cell fill was calculated from the
following formula:

No. of dropped seed /min

Percentage of cell f£ill =
g No, ofcells /min X 100

The percentage of missing was calculated from the foll-

owing formula:

No. of hills missing/m~
No. of Bills/ms x 100

Seed misging =

3.2.2,: Seed damage:
The visible damaged seed were separated by hand. The

seed damage was calculated as a percentage of the total
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number of sceds which collected during 30 seconds.

A check of invisble damage was made for the collected
seeds after passing through the feeding mechanism should be
done and compared to the percentage of germination of untested
seeds. Results showed a 94% germination for both seeds, thus

all seed damage was to be considered as visible damage.

3.2.,3.: Seed sgpacing and scattering:

In order to study the seed spacing and seed scattering,
a longitudinal line was drawn on *“he endless belt exactly
under the center line tube. When of the belt is runing at
different speeds, it is presenting the forward speed of the

machine in the field.

Three belt speeds were used 2.1, 4.2 and 6.3 km/h. Since
the top surface of the belt was coated with grease, the fallen
seeds will be rested on the belt. Therefore, it is possible
to measure seed spacihg. The lateral distance of the seeds
relative to the line drawn on the belt was taken as a measure
of scattering. This test was conducted on seed variety Giza 81
delinted and undelinted., These tests were carried out in
order to study the effect of three forward speeds; the effect
of two varieties of seeds and the effect of three speeds of

seed plate on seed spacing and scattering.

3.2.4.: Planting rate:

This study was conducted to evaluate the effect of the
following factors on the planting rate: plate speed, forward

speed, suction level, -
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A11 the above mentioned factors have their effects on
the planting rate. The planting rate was calculated from the

following formula:

The planting rate

nxp seed/ ®¥eddan

mxX pFp X 4.2
= T kg/Feddan
A

4200

Where:

The area which hill occupied me.,

[
It

= No. of hill per Feddan.
= Percentage of cell fill %
Average of the seed weight g ,

= Distance between hills in row cm

= 8 ®wW B
1]

= Distance between rows cm
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4~ RESULTS AND DISCUSSIONS

The Llaboratory tests were carried out to evaluate the
three unit planters through fhe main performance criteria
which will be presented in the following mein points:
1- Seed scattering (longitudinzl and transverse scattering)
2- Percentage of seed missing,
3~ Percentage of cell fill,

4~ Percentage of geed emergence.

4-1.: Seed scattering:

The seed scattering in both directions (1ongitudina}
and transverse directions) is affected by implement forward

speed, suction level, speed of seed plete and seed treatment.

In the present work, three different speeds of seed
plate (25, 35 and 45 min—l) and three different forward sSpe-
eds (2.1, 4.2, and 6.3 Km/h) were used in cese of the three
unit-planters (Mechanical metering devices with inﬁlined and
horizontal seed plates and prieumatic metering device). The
stendard deviation of cotton seed from the center line of

the smear belt is considered as scattering seeds.

Table (1) and (2) and Figures (4-1) up to Fig (4-8)
show that the effect of implement forward speed, speed of
seed plate, suction level and seed treatment and the inter-
action between them on the scattering seeds in both of

mechenical and pneumatic metering devices,
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Table (2) :Effect of forward speed,séeed of seed plate and suction level cn transverse

and longitudinal Scattering and planting rate in case pneumatic unit-planter

Treatment Transvers Longitudinal Planting rate kg/Fed
Scattering Cm
1-Forward speed Ns Ns Ns
(M) ka/h
2.1 . 0.430 3.466 1.673
4.2 0.549 4.316 1.261
6.3 0.703 6.014 1.027
2-Speed of seed ik *k *%
plate(c)miﬁ“
25 0.368 2.885 7.055
35 0.544 4.874 1.266
45 0.770 6.036 1.640
0.05 0.08 |_ 0.05 1.26 .0.05 0.24
L S.D atD O‘I 0 1 L.8.D atQ.01 1.7 L.S.D a._o 01 0.32
3-Suction level- ** ** *x
xseed treafment
(8xV) G.81 T
. 1 1.199 10.910 0.4495
4'°°‘“‘h2°[<; 81 0.860 8.286 0.0
o hZO{G .81 ’I‘Al 0.839 5.799 2.336
G.81 Ty 0.447 2.577 0.0
15.50m 120 ($-81 Ty 0.0 0.0 0.0
c.81 T, 0.0 0.0 0.0
. .05 0.12 ©-.0.05 1.35 .. 0.05 0.25
L.S.D at 01 0.17 L.S.D at0.0l 1.8 .L.S.D:at 0.01 0.33
4-Interaction
MXC NS NS NS
MXS *k *% *%
CXS *k *% K
MXSXC *x NS NS
T,= Giza 81 delinted T, = Giza 81 wndelinted
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Longitudinal scattering, cm

Pneumatic. V.M.D

undelinted

7.5 1.5 3

Forward speed,Km/h

Fig.(4-1) :Effect of fofward speed, type

of metering device and

seed treatment on longtudinal scattering.

Type of metering devicg

Horizontal metering device| 2.25 1.26

Inclined metering device

Pneumatic metering device

Delinted Undelinted
IS N B RS O
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H.M;D

10 F y=a+bx - Mechanical { I.M.D —==mmmmmmm
/ Pneumatic V.M.D.e=emoma=.=.~
9 [ delinted / undelinted

[N w S
T T

longitudinal scattering, cm

-
T

0 / 1 1 1 ] 1 1 1 1
10 20 . 30 40 50 10 20 . 30 40 50

Speed of seed plate,miﬁ1
Fig(4-2) :BEffect of speed of seed plate,type of metering device and

seed treatment on longitudinal scattering.

Type of metering devices Delinted 4 ndelinted
a b r a b 1Tr
Horizontal metering device -3.50 0.213 [ 0.923

Pneumatic metering device 0.867 [0.159 [ 0.999

[‘Inclined metering device -3.63 0.263 [ 0.987
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13— —
y=a+bx ememem.=.25 min!
12 - ) -1
-------- 35 min
45 min=?
nr delinted o V undelinted
1 1

4 8 12 16 20 4 8 12 16 20
Suction level,cm H20 .
Fig.{4.3) :Effect of suction level,speed of seed plate and seed

treatment on longitudinal scattering

= d Undelinted
speed of seed plate, mif' Delinte
a b r a b r
25 9.47 |0.49 }0.995] 3.08 {-0.23 [-0.83
35 13.87 t0.79 [-0.983| 11.17 -0.82- |-0.83
45 16.28 |-0.87 [0.929} 13.56]|-1.0 0.83
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delinted

2.1 km/h
-- 4.2 km/h

6.3 Hm/h

undelinted

12

16 20

4

8

Suction level,cm H20

Fig. (4-4):Effect of suction level,forward speed and seed

on longitudinal scattering

Forward speed, km/h Delinted Undelinted
a b r a b r
2.1 12.37 }0.78 [-0.9989 6.64 |-0.49 |-0.83
4.2 14.23 10.86 [-0.993] 8.55 |~0.63 |-0.83
6.3 13.03 [o.5 -0.855] 12.62[-0.93 [-0.83
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Pneumatic V.M.D-——y
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7.5 1.
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3

Forward speed, km/h

4.5

Fig. (4-5) :Effect of forward speed, type of metering device and

seed treatment on transverse scattering.

-

Undelinted

: »
Type of metering devices. Delinted :
. “ .é . b r a b r
Horizontal metering device 0.693 {0.04 0.963] 0.929] 0.02 0.966
Inclined metering device 0.963 [0.045 | 0.968| 0.78 0.091| 0.923
Lf?eumatic metering device 0.555 [0.067 | 0.9999 0.015| 0.063 0.987
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Fig.(4-6) :Effect of speed of seed plate stype of metering device
ancd seed treatment on transverse scattering.

Type of metering device Delinted Undelinfed —]
a b r " a b r
JHorizontal metering device F 0.79 0.47 0.873 =-0.13 0.32 0.991
Inclined metering device -1.10 0.64 0.934 -1.84 0.85 0.989
Pneumatic metering device [-2.34 | 0.90 0.986 ~1.34 0.46 D.QH
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Suction level,cm H20
Fig.(4-7) :Effect of suction level,speed of seed plate and seed
treatment on transverse scattering.
Speed of seed pla.te,mir_l1 Delinted , Undelinted
a b r a b r
25 1.396 | -0.086 -0.973 0.49 -0.036 |~0.83
35 1.527 |-0.076 -0.9987 0.916 {-0.067 |-0.83
45 1.482 |-0.0386]-0.868 1.407 |-0.103 |-0.83
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*=.=.=. 2.1 km/h

------- 4.2 km/n
6.3 km/h

undelinted

Transverse scattering , cm’

1
4 8 12 16 20 4 8 12 16 20
Suetion level, cm H 20
Fig.(4-8) :Effect of suction level, forward speed and seed

treatment. on grancverse scattering.

Delinted Undelinted
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Increasing the implement forwarad gpeed and speed of
seed plate increased the seed scattering. But, the scatt-

ering was decreased by increasing the suction level.

The analysis of variance in Tables (A-1) and (A-2)
show that the speed of seed plate, seeds treatment and
suction level have & highly significant effect on seed
scattering. Also, the forward speed had a highly signific-
ant effect on longitudinal and transverse scattering in
case of mechanical metering devices. But it had no signifi-
cant effect on seed scattering for pneumatic metering device,
and transverse scattering for horizontal metering device.
Also the seed treatment had no significant effect on trans-

verse scattering for inclined metering device.

The interaction between speed of seed plate and seed
treatment had a highly significant effect on longitudinal
scattering in both inclined and horizontal seed plate. The
interaction between suction level, seed treatment and for-
ward speed had a highly significant effect on seed scatter—
ing for pneumatic metering device. Also, the interaction
between suction level, seed treatment and spéed of seed
plate had & highly significant effect on pneumatic metering

device.

The interaction between suction level, seed treatment;
speed of seed plate and forward speed had = highly signifi-

cant effect on transverse scettering in case of pneumatic
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metering device., But, the other factors had no significant

effect on seed scattering.

Table (3) indicates the effect of the interaction bet-
ween the speed of seed plate and seed treatment on longi-

tudinal scattering.

The smallest and largest values of longitudinal scat-
tering were 2.32 and 8.43 cm for delinted cotton seed
variety Giza 81 at (25 and 45 minfl) by using horizontal and

inclined metering devices respectively.

Table (4) indicates the effect of the interaction
between forward speed suction level, anﬁ seed treatment on
transverse and longitud inal scattering. Whereas, the larg-
est values of transverse and longitudinal scattering were
1.288 and 12.166 cm, respectively at 9.0 cm Hyo and
6.3 Km/h for delinted cotton seed variety Giza 81.

Table (5) indicates the effect of the interaction
between speed of seed plate, suction level and seed treat-
ment on transverse and longitudinal scattering. The
largest values of transverse and longitudinal scattering
were 1,410 and 14.0399 cm, respectively at 9.0 cm H20 and

45 min™'  for delinted cotton seed variety Giza 81,

Table (6) incicated the effect of the interaction

between forward speed, suction level, seed treatment and
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Table(3): Effect of the interaction between speed of seed plate-

and seed treatment on longitudinal scattering and plant-

ing ratein. case mechanical unit-planters.

Speed of seed Seed treatm-| rongitudinal scatt- planting rate
‘plateis)min - ent ering kg/F‘ed-
(cm) -
(v)
: M1 M2 M1 M2
25 G.81 T, 3.48° 4.49 11.26 29.67
G.81 3.18 2.32 8.72 11.71
T2
35 G.81 T, 5.07 4.91 17.18 28.18
G.81 T2 3.85 2.91 10.20 12.78
45 G. 81 T, 8.43 6.57 18.92 38.64
G.e1 T2 4.63 5.98 12.03 14.41
'I‘_l = Giza 81 delinted T2 = Giza 81 undelinted
M1=Inclinad metering device M2 =Horizontal metering device
0. . e
L.S.D ato.gi5 ggg longitudinal

L.S.D atgzg? .11;57 Planting rate
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Table(4):Effect of the interaction between forward speed,suction level
and seed treatment on transverse and longitudinal scattering

and planting rate in case pneumatic unit planter.

Forward speed " Suction level Seed fransverse |Longitudinal | planting
Km/ h (cm H20 ) treatment Scattering Cm rate
(M) (s) (v) Kg/Fed.
4.0 G.81 T1 1.066 4.77 0.588
G.81 T, 0.774 5.937 0.0
2.1 9.0 G.81 T, 0.479 5.099 2.999
G.81 T2 0.243 0.366 0.0
15.5 G.81 T1 0.0 0.0 5.421
G.81 T2 0.0 0.0 1.010
4.0 G.81 T1 1.243 11.188 0.407
G.81 T2 0.924 7.643 5.0
4.3 9.0 G.81 T, 0.766 [ 5.810 2.110
' G.81 T, 0.343 1.232 0.0
15.5 G.81 T, 0.0 0.0 4.432
G.81 T2 0.0 0.0 0.596
4.0 G.81 T1 1.288 12.66 0.351
G.81 T2 1.273 11.281 0.0
6.3 9.0 G.81 T1 0.880 6.488 1.899
G.81 T2 0.754 6.132 0.0
15.5 G.81 T, . 3.243
G.81 T2 . . 0.€51
T1 = Giza 81 delinted T2 = Giza 81 undelinted
0.05 0.25 0.05 0.05 :
;.S.D at 0.01 0.36 Transverse L.S.D at 0.01 0.65 planting rate
L.S.D at 0.05 2.5

0.01 3.6 Longitudinal
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Table(5) :Effect of the interaction between Speed of seed plate,suction level

and seed treatment on transverse and longitudinal scattering and

planting rate in case pneumatic unit- planter.

Speed of seed plate|{Suction level(s)| Seed [fransverse Longitu- | planting
itreatment dinal rate
(c) min-1 (cm H20 )
(v) Scattering Cm Kg/Fed.
4.0 G.81 1 0.977 7.343 0.384
G.81 2 0.760 5.41 0.0
25 9.0 G.81 1 0.440 2.751 1.788
G.81 2 .0 1.788 0.0
15.5 G.81 1 . 3.843
G.81 2 .0 0.296
4.0 G.81 1 1.210 11.288 0.373
G.81 5 0.872 9.984 0.0
35 9.0 G.81 ] 0.820 5.821 2.366
G.81 2 0.343 2.132 .
15.5 G.81 1 4.310
G.81 2 0.0 0.529
4.0 G.81 1 1.410 14.099 0.588
G.81 2 1.258 12.121 0.0
45 - ——— PRI MO
9.0 G.81 1 0.988 6.166 2.854
G.81 2 0.947 3.810 0.0
15.5 G.81 ] 0.0 0.0 4.943
IG.81 2 0.0 0.0 1.432
T1 = Giza 81 delinted T, = Giza 81 wundlinted
0.05 0.25
L.S.D at 0.01 0.36 Transverse L.S.D at 0.05 0.45

L.S.D at 0.05
0.01

2.5

3.6 Longitudinal

0.01

0.65 planting rate
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Table(6) :Effect of the interaction between forward speed,suction level,

seed treatment and speed of seed plate on transverse scattering.

Forward-speed (M)

Speed of seed plate,min'

Suction level(s)| Seed
Xm/h < (cm H20 ) treatment 25 35 45
(v)
4.0 G.81 T1 0.877 1.177 1.143
G.81 T2 0.717 0.803 0.917
2.1 9.0 G.81 T1 0.0 0.510 0.803
G.81 T2 0.0 0.0 - 0.710
15.5 G.81 T1 0.0 0.0 0.0
G.81 T2 0.0 0.0 0.0
4.0 G.81 T, 0.977
___________________ f:éi_ T, ‘0.763
4.2 9.0 G.31 T1 0.0
__________ G.81 T2 0.9
15.5 G.81 T, 0.0
G.81 T2 0.0 . 0.0
4.0 G.81 T1 1.300 12.77 1.513
G.81 T2 1.077 1.010 1.510
6.3 9.0 G.81 T1 0.800 1.007 1.243
G.81 T2 0.0 0.959 0.890
15.5 G.817 T1 0.0 0.0 0.0
G.81 T2 0.0 0.0 0.0
T1 = Giza 81 delinted T2 = Giza 81 undelinted
L.D.D at 0.05 0.57
0.01 1.05
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speed of seed plate on transverse scattering., The largest
value was 1.577 cm at 4.2 Km/h, 9.0 cm Hyo and 45 min~t
for delinted cotton seed variety Giza 81,

The previous equations were calculated from data in
Tables(A=5) -up to Tables (4-10).

An equation was derived to show the effect of imple-
ment forward speed and speed of seed plate on longitudinal
and transverse scattering by using inclined metering device
with delinted, and undelinted cotton seed. It is indicated

as follows:

Yy =-5.87 + 0.537 X, + 0.262 X, delinteq o= 0-97
] longitudinal
Y; = 0.689 + 0.307 X, + 0.059 X, undelinted. Ry= 748
Yp = 0.307 + 0.048 X + 0.019 X, delinted  R,=0.88
transverse

¥, = 0.086 + 0.181 X, + 0.006 X, undelinted ‘Ry= 0.36
Where:

Yl = The seed longitudinsal scattering in cm,

Y2 = The seed transverse scattering in cm,

Xy = Implement forward speed in Ku/h, and

Speed of seed plate in min~1

Ny

An equation was derived for the one with horizontal _
metering device to show the effect of the previous mentioned
factors on both longitudinal and transverse scattering. It

is shown as follows:
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Yy =-4.91 + 0.325 X; + 0.213 X, delinted R,= 0.838
. longitudinal
Y, = 1.456 + 0,262 X + 0.073 X, undelinted Ry= 0.936
Y, = 0.2286 + 0,041 X; + 0.014 X, delinted  Rp= 0,905
transverse
Y2 = 0.573 + 0,021 X+ 0.01 X undelinted R2= 70,902
Where:
Yl = The seed longitudinel scattering in cm
Y2 = The seed transverse scattering in cm

X; = Implement forward speed in Km/h, and

Speed of seed plate in min~t

S

An equation was developed to show the effect of implement
forward speed, speed of seed plate and suction level on
longitudinal and trensverse scattering by using pneumatic
metering device delinted and undelinted cotton seed. It is

indicated as follows:

Y1 = ~4.68+0.796 X +0.16 X,+0.227 X, delinted R,=0.268
longitudinal
Yl = 9,109+0,428 Xi+0.101 X2+O.655 X3 undelinted R2= 0.524
Y, = -0.741+0.079 X;+0.028 X,+0.031 X; delinted Ry= 0.428
. : transverse
¥p = -1.177+0.061 X;+0.0014 X,+0.074 Xj undelinted ~ R,= 0.612
Where: ‘
Yl = The seed longitudinal scattering in cm
Y2 = The seed transverse scattering in cm
X, = Implement forward speed in Km/h

1 and

N
]

Speed of seed plate in min~

g
]

Suction level in cm Heo
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4-2: Percentage of geed missing:

Tables (7 and 8) and Figures (4.9 and 4-10) indicate
the effect of machine t&pe, speed of seed plate, suction
level and seed itreatment on the percentage of seed missing.
It was obvious that the percentage of seed missing by using
mechanical and pneumatic metering devices was increased by
increasing speed of seed plate. Also, the percentage of
gseed missing increased by using undelinted cotton seed
Giza 8l. But, the percentage of seed missing was decreaseg

by increasing suction level.

Table (7) indicates that, the percentage of seed missing
increased iy 72.57 and 85% for the two speeds of seed plate.
of about 35 and 45 min%l, respectively compared with the
1 st speed of seed plate of about 25 min.'1 in case of using

mechanical metering devices.

Table (8) shows that the percentage of seed missing
increased by 45.0 and 55.6% for the two speeds of seed
plate 35 and 45 min_l, respectively compared with the 1 gt
speed of seed plate (25 minfl) in case of using pneumatic
metering device. But, it was decreased by 33,0 and
63.2% for the two suction levels 9.0 and 15.5 cm H,o com- '
pared with the comtrol treatment (4.0 cm Hyo).

Analysis of variance in Tébles (A-3 and A-4) show that
the speed of seed plate and seed treatment have 'a highly
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Table(7) :Effect of machine type, speed of seed plate and seed treatment on the per centage of

cell £ill and percentage of seed missingin case mechanical unit-plan

ters.
Treatment Cell £ill % Seed missing %
M1 and M2 M1 and Mz
1-Machine type M) NS NS
Mechanical inclined plate M1 376.410 3.975
Mechanical horizontal plate M2 340.510 5.338
2~ Speed of seed plate(s) min! L *x
25 559.360 1.235-
35 519.243 8.238
45 476.810 8.238 -
0.05 25.7 0.05 0.91
L.S.Daty 51 36.0 L.S.Datg g 13
3- Seed treatment (c) *k *%
G.81 ‘I‘1 661.888 1.995
G.81 T2 375.054 7.321
0.05 29.4 0.05 0.76
L-S-Da% 01 103 L.S.Dats 57 103
4- Interaction
MXs NS NS
D,D(C *k * %
SXC NS *x
MXSXC NS *
T1 = Giza 81 delinted T2 = Giza 81 undelinted

M1 = Inclinad metering device

M, = Horizontal metering device
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Table (8) : Effect of suction level, speed of seed plate, and seed treatment

on percentage of cell fill and percentage of seed missing in case

of pneumatic Unit-planter. -

Treatment Cell £ill, % Seed missing %
1- Suction level(H) cm H 20 NS NS
4.0 9.1 90.9
9.0 45.1 60.9
15.5 84.3 33.4
2- Speed of seed plate(s) mil—:x‘l *% **
25 79.0 36.5
35 39.8 66.4
45 19.6 82.2
0.05 9.2 0.05 5.7
L.S.Datg o1 12,7 L-S.Datg 57 7.8
3- Seed treatmen (V) Ns NS
G. 81 delinted 47.2 61.3
G. 81 Undelinted 45.1 61.9
4- Interacticn
HXS NS NS
v NS NS
SXV *%k *%

HXSXV

K%
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significant effect on seed missing, But, suction level
and machine type had no significant effect on seed missing,
The interaction between machine type and seed treatment had
e highly significant effect on seed missing. Also, the
interaction between speed of seed plate and seed tréatment
had & highly significant effect on seed missing by using

both inclined and horizontal metering devices.

The interaction between machine type, speed of seed
plate and seed treatment had 2 highly significant effect on
the percentage of seed missing by using both inclined and

horizontal metering devices.

The interaction between speed of séed plate and seed
treatment had a highlty significant. Also, the interaction
between suction level, speed of seed plate,' and seed treat-
ment had a highly significant in case of using prneumatic
metering device., But, the interaction between suction level

and seed treatment had no significant effect on seed missing.

Table (9) indicates the effect of the interaction bet-
ween machine type and seed treatment on the percentage of
seed missing., The highest values were 5.799 and 8.843% by
using inclined and horizontal metering devices, respectively

for undélin’sed cotton seed variety Giza 81,

Table (10) shows the effect of the interaction between

speed of seed plate and seed treatment on the percentage
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Table(g) :Effect of the interaction between machine type and

percentage of cell f£ill and seed missing

‘seed treatment on

M achine type (M) Seed treatment Cell fill Seed missing
(c) o o
M echanical inclined G. 81 H‘_ 413.410 2.158
plate (M1) G.81 .H_N 340.510 5.799
M echanical horizontal G, 81 H.d 910.366 1.832
plate {(M2) G.81 HN 409.599 8.843
HA = Giza 81 delinted _H_N = Giza 81 wundelinted
L.S.D at0.05 44.8 . X
0.01 64,3  °ell fill
0.05 1.5
L.8.D aty 4] 2.3 seed missing
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Table(10) :Effect of the interaction between speed of seed plate and seed

treatment on pevcentage of seed missingidn case mechanical metering

device
Speed of seed plate geed treatment (c) Seed missing%.
(s) min™
25 . G.g1 T, 0.0
. G. 81 2.460
T2
35 G. 81 Hd 1.377
G. 81 7.627
T2
45 G.81 T, 4.598
H G.81 T, 11.877
.H_.“ = Giza 81 delinted T, = Giza 81 wundelinted
0.05 1.5
L-5.D aty o7 2.3
y R
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of seed missing. It is clear that the value of the per-
centage of seed missing equals zero by using delinted cotton
seed variety Giza 81 at 25 min~t speed of seed plate. But,
the highest value was found to be 11.877% by using undelinted

cotton seed variety Giza 81 at 45 min"1 speed of seed'plate.

Table (11) indicates the effect of the interaction bet-
ween machine type, speed of seed plate and seed treatment on
the percentage of seed missing. The highest values were found
to be 9.510 and 14.243% by using mechanicel inclined and
horizontal metering devices, respectively at 45 minfl speeé
of seed plate'by utilizing undelinted cotton seed variety
Giza 8l. The smallest value was found to be zero by using
two mechanical metering devices at speed of seed plate of
about 25 min’l by using delinted cotton seed variety

Giza 81,

Table (12) shows the effect of the interaction between
speed of seed plate, and seed treatment on the percentage of
seed missing. The highest value was fouﬁd to be 92.1% at
speed of seed plate of about 45 minfl by using undelinted
cotton seed variety Giza 8l. The smallest value was found

to be 26.13% at speed of seed plate 25 min~t

by using deli-
nted cotton seed variety Giza 81, in case of using pneumatic

metering device.

Table (13) indicates the effect of the interaction bet-

ween suction level, seed treatment,and speed of seed plate
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Table(l1) :Effect of the interaction between machine type, speed of

seed plate and seed treatment, on percentage of seed missing.

Machine type (M) Speed of seed Seed treatment Seed missing
plate({s)min (c) %"
25 c.81 T 0.0
Mechanical G.81 Ty 1.443
Inclined plate 35 G..81 T.I 0.710
(M1) G.81 T2 6.443
45 G. 81 T, 5.753
G. 81 T2_ 9.510
25 G. 81 'I',I 0.0
Mechanial G. 81 ’I‘2 3.477
Horizontal 35 G. 81 T, 2.043
Plate (M2) G. 81 T2 8.810
45 G. 81 1 3.443
G. 81 T2 14.243
'I‘1 = Giza 81 delinted = Giza 81 undelinted
0.05 2.8
L.S.D at0.0‘l 5.2
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Table (12):Effect of the interaction between speed of seed plate and
seed treatment on percentage of cell £ill and percentage of

seed missing in case of pneumatic unit-planter.

Speed of seed seed treatment Cell £ill,- ;. Seed missing
plate min' /(s) (V) P %
25 G.81 71 96.5 26.13
G.81 T2 61.5 46.9
G.81 T1 65.7 46.7
35 - G.81 T2 14.0 86.2
G.81 T1 31.3 72.3
45 G.81 T2. 7.9 92.1
T1 Giza 81 delinted , T2 Giza 81 Undelinted
0.05 13.6
L.S.D mno.oA 19.5 cell fill
L.S.D mnmumw mmmq seed missing
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Table(13) :Effect of the interaction between speed of seed plate, suction

level, and seed treatment on percentage of cell fill and percen-
tage of seed missing in case of pneumatic Unit-planter.

Spéed of seed suction level .geed treatment Cell seed mis~-
" plate mif' (g) cm H20 (i) i £i11 sing
2 s
4.0 G.81. T1 36.3 63.7
: G.81: T2 0.0 100.0
25 9.0 G.81 g; 117.3 10.03
G.81.° 83.2 23.9_
15.5 G.81 g; 135.8 4.7
G.81.° 101.2 16.8
4.0 G.81 T1 18.5 81.5
G.81 T2 0.0 100.0
35 9.0 G.81 T1 52.0 48.7
G.81 T2 17.73 82.7
15.5 G.81 T1 126.8 9.9
G.81 T2 24.2 75.8
4.0 G.81 T1 0.0 100.0
G.81 T2 0.0 100.0
45 9.0 G.81 T 0.0 100.0
G.81 T2 0.0 100.0
15.5 G.81 T1 93.83 16.9
G.81 T2 23.767 76.3
T1 Giza 81 delinted T2 Giza 81 Undelinted
L.s.0 atJ' 33 2077 cell £ill
L.S.D.atg:g? g;:g seed missing
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on the percentége of seed missing. The smallest value was
found to be 4.7% at speed of seed plate . of about 25 minfl,
suction level of about 4 cm H2o and delinted cotton seed

variety Giza 81.

4-3: Percentage of cell fill:

Table (7)? (8) and Figures (4-9 and 4-10) show the
effect of the machine type, speed of seed plate, suction level
_ and seed treatment on the percentage of cellfill. It was
obvious that the increasing of speed of seed plate decreased
the percentage of cell fill in both mechanical and pneumatic
metering devices. But, the increasing of suction level incre-
ased the percentage of cell fill. Also, the utilization of
delinted cotton seed variety Gize 81 increased the percentage
of cell fill. But the using of undelinted cotton seed variety

Giza 81 decreased the percentage of cell fill.

Table (7) indicates that the percentage of cell fill
decreased to arround 72.6 and 85% for the two speeds of seed
plate of about 35 and 45 min_l, respectively compared with
the speed of seed plate of about 25 min™t in case of using

mechanical metering device.

Table (8) shows that the percentage of cell fill decre-
ased to arround 45.0 and 55.6% for the two speeds of seed

plate of about 35 and 45 minfl, respectively compared with
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the speed of seed plate of about 25 min.-1 in case of using
pneumatic metering device. 'But it was increased to arround
79.8 and 89.2% for the two suction levels of about 9,0 and

15.5 em H20 respectiveiy compared with the first suction

level of about 4.0 em Hzo.

Analysis of variance in Table (A-3) shows that speed
of seed plate and seed treatment had a highly significant
effect on the percentage of cell fill. But, the machine

Yype had no significant.

The interaction between the machine type and seed
treatment had a highly significant effect on eell fill.
But, the other factors had no gignificent effect on the

percentage of cell fill,

Anelysis of varience in Table (A~4) indicates that
the effect of suction level and seed treatment has no sig-
nificant effect on the percentage of cell fill. But, speed
of seed plate had a highiy significant effect on cell f£ill,

The interacfion between speed of seed plate and seed
treatment had a highly significant effect on cell £ill.
Also, the interaction between suction level, speed of seed
plate, and seed treatment had a highly significant effect
on cell fill. But, the interaction between suction level

and seed treatment had no significant effect on cell fil1l.
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Table (9) indicates the effect of the interaction
between machine type and seed treatment on theApercentage
of cell fill. The highest values were 413.410 and 910.366%
for mechanical inclined and horizontal metering device,

respectively by using delinted cotton seed variety'Giza 81,

Table (12) shows the effect of the interaction between
speed of seed plate and seed treatment on the percentage of
cell fill. The largest value found to be 96.5% at speea
of seed plate of about 25 min-l by using delinted cotton

seed variety Giza 81.

Table (13) indicates the effect of the interaction
between speed of seed plate, suction level, and seed treat-

ment on the percentage of cell fill. The highest values

were 135.8 and 126.8% at 25 and 35 min~Y, 15.5 cm H,0

by using delinted cotton seed variety Giza 81.

4-4: DPercentage of geed emergence:

Seed samples were choosen at random after passing
through the feeding mechanism of pneunatic or mechanical
metering devises to evaluate the test of germination. The
percentage of germination tests were ;94.0% and 89.0% by
using delinted and undelinted cotton seed varietj Giza 81,
respectively. The metering devises had no effegt on the

percentage of séed emergence due to'missing of the cut-off
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and knock-out valves in our manufactured unitsf The
increase in the percentage of seed emergence for delinted
seed cotton compared wi%h undelinted was carried out by

the effect of sulpheric-acig.

4-5: Planting rate:

Tables (1 and 2) and Figures from (4-11) up to (4-14)
indicate that, the effect of suction level, implement for-
ward speed, speed of seed plate and seed treatment and the-
interaction between them on planting rate. Vhen the imple-
ment forward speed decreased the speed of seed plate and
suction level increased the planting.rate were increased.
Also, by using delinted cotton seed variety Giza 81 +the
planting rete was increased. But, by using undelinted
cotton seed the planting rate was decreased in both mecha-

nical and pneumatic metering devices.

Table (1) shows that, the planting rate increased to
arround 27,0 and 35.5% for the two speeds of seed plate
of about 35 and 45 min-l, respectively compared with the
speed of seed plate of about 25 min-l by using inclined
metering device. Also, it was increased to arround 1.02

and 22.8% by using horizontal metering device.

The planting rate decreased to arround 14.8 and 39.1%
for the two forward speeds 4.2 and 6.3 Km/h, respectively
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Pneumatic metering device 3.80 |-1.058 -0.998 0.420 {-0.127 -0.969




1
o
~

t

40 -
Id
Y = a+b In x 4
7/ . H.M.D -~ =.~.~
, Mechanical [I. D o
36 : . o :
delinted / Pneumatic V.M.D
4
7 undelinted
32 4
7
d
K4
28 1 ya
K
’
7
s 24 g
3 /
< /
o .
A 7
~ 20 . 4
3 - // r
I ] s .
: 7
AR Y s -
o . Ve
o ! / o
2 H 7/ /."’.—-
12 L /7 v/ . -—
/ o ./- _— -
/ - -
/ I ~
* -~
8 e e
o 4 7
. /
/ I
A 4
i/ L7
/
1l
I .
0 L N 2 . 3 N —t
10 20 30 40 50 10 40 50
Speed of seed plate, mif!
Fig(4-12) :Effect of speed of seed plate,type of metering device
and seed treatment on planting rate.
Type of metering device Delinted Undelinted
a b r a b r
Horizontal metering device | 28.01| 17.06 0.889 ~-2.96 4.52 0.974
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2.1 kn/h

4.2 km/h
6.3 hm/h
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1 ;//;7 L
0 | 1 1 1
4 8 12 16 20 4

Suction level, cm H2o

Fig.(4-13) :Effect of suction level,forward speed and seed

treatment

on planting rate.

Forward speed, km/h

Delinted

Undelinted
a b r a b r
[0-967 | 0.418 | 0.997 |-0.514 | 0.090 | o0.901
F1-012 1 0.3503( 0.9999 |-0.326 | 0.058 | 0.9071
10.537 | 0.249 0.993  1.0.297 | 0.053| 0.903
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of suction level, speed of seed plate and

Speed of seed plate, mia!

Delinted “‘Undelinted

a b r a b r
25 F0.86 0.302 0.9995 [-0.14 0.026 0.901
35 r0.883 0.340 0.9966 |-0.262 0.047. 0.901
45 F0.776 0.376 0.9951 [-0.735 0.128 0.901




- 90 -

compared with the forward speed of about 2.1 Km/h in
case of using inclined metering device. Also, it was
increased to arround 27.5 and 42.9% for the horizontal

metering device.

Table (2) indicates that, the planting rate increased
to arround 16.7 and 35.7% for the two speeds of seed plate
of about 35 and 45 minfl, respectively compared with the
speed of seed plate of about in case of using pneumatic »
metering device. But, the planting rate decreased by 24.6
and 38.6% for the two forward speeds of about 4.2 and 6.3
Km/h, respectively compared with the forward speed of about

2.1 Km/h.

The planting rate increassed to arround 80.8 and 89.7%
for the two suction levels 9.0 and 15.5 cm H20 , respect-
ively compared with 4.0 cm Hzo suction level for delinted
cotton seed variety Giza 81. But, in case of using undel-

inted cotton seed, it was zero at 4.0 and 9.0 cm Hzo.

Teble (A-1) shows the analysis of variance of planting
rate. The effect of the seed treatment, implement forward
speed and speed of seed plate on planting rate had a highly

significant.

The interaction between forward speed and seed treat-
ment had & highly significant. Also, the interaction bet-

ween speed of seed plate and seed treatment had a highly
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significant in both inclined and horizontal metering

devices.

Table (3) indicates the effect of the interaction bet=-
ween speed of seed plate and seed treatment on the planting
rate. The largest values were found to be 18,92 and 38.64
Kg/Peds by using inclined and horizontal, metering devices

1 and

respectively at speed of seed plate of about 45 min~
delinted cotton seed. Whereas the smallest values were
found to be 8.72 and 11.72 Kg/Fed-at speed of seed plate

1

of about 25 min — and undelinted cotton seed.

Table (14) shows, the effect of the interaction betw-
een forward speed and seed treatment on plenting rate. The
largest values were found to be 19.60 and 41,73 Kg/Fed. for
inclined and horizontal metering devices respectively at
forward speed of about 2.1 Km/h and delinted cotton seed.
Whereas the smallest values were found to be ?.55 and 8,78
Kg/Fed- at forward speed of about 6.3 Km/h and undelinted

cotton seed.

Table (A-2) shows that, the effect of forward speed,
implement suction level, seed treatment and speed of seed
plate on planting rate. The effect of the speed of seed
plate, suction level and seed treatment had a highly signi-
ficant. Also, the interaction between forward speed,

suction level and seed treatment had & highly significent.
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Table(14): Effect of, the interaction forward speed and seed treatiment

on Planting in case wechanisal unit- planters.

Forward speed(M) |geed treatment planting rate kg/ Fed
km/h vy
My M2
2.1 G.g1 ¢ - 19.60 41.73
o
G.81 Hw 12.22 17.24
4.2 G.81 T 15.93 29.86
G.81 HN 11.18 12.88
6.3 G. 87 . 11.83 24.90
‘_ .
G.81 T 7.55 8.78
2
T, = Giza 81 delinted T, = Giza &1 undlinted

zaanowwswm metering device
ZNuEOHHNosme metering device

- 0.05 1.16 :
L.S.D mﬁc.oé 157 Inclined
0.05 3.14 .
L.S.D mﬁo.oA 1.24 Horizontal
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The interaction between speed of geed plate, suction
level and seed treatment had a highly significant, but the

effect of the other factors has no significant.

Table (4) indicates, the effect of the interaction
between suction level and seed treatment on planting rate.
It is clear that the maximum value was found to be 5.421
Kg/Fed. at - forward speed of about 2.1 Km/h and 15.5 cm Hzo

using delinted cotton seed.

Table (5) shows that, the effect of the interaction
between implement suction level, seed treatment and speed
of seed plate on planting rate. The maximum values of pla-
- nting rate were found to be 3.843, 4.310 and 4.943 Kg/Fed.
at speeds of seed plate of about 25, 35 and 45 mint ,
respectively under suction level of about 15.5 em H,0 and

2
delinted cotton seed.

Fad



5~ CONCLUSION i

Three experimental unit-plenters were menufactured end
constructed from materials locally available to run the set
of the laboratory experiments. Two of these untis are class-
ified unéer mechanicel metering devicesand the third one is

clessified under pneumatic metering device.

The main parts of the unit—ﬁlanter are indicated as
follows: &) Seed box is made from gelvenized steel sheet
of metal, b) Feeding system, ¢) Frame made from iron
engles, d) Smear belt,. e) Transmission system, and

f) Electrical mbtar.

The preéent investigation was carried out to study the
effect of seed treatment of cotton.seed; speed of seed plate,
implement forward speed, and suction level on the performence
of previous manufectured units. The study wes extended to
include seed longitudinal and transverse scattering, per—
centege of cell fill, percentage of seed missing and plant-

ing rate.

5-1: Seed scattering:
The seed longitudinal and transverse scattering were

calculated from the following formulas:

Sum of squeres of variance of seed
scattering from its meen

‘Seed scattering =
No,., of hills
The resulis revealed to the following:

~ Increasing the implement forward speed and.speed of seed

plate increased the seed scattering.



- The seed scattering was decreased as the suction level

increased from 4.0 to 15.5 cm Hgo.

- The longitudinal scéttering by using delinted seed were
5.56, 5.13 and 6.43 cm for inclined, horizontal and
pneumatic metering devices, respectively. They were

3.98, 3.93 and 2.8 cm by using undelinted seed.

- The transverse scattering by using delinted seed were
1.166, 1.011 and 0.83 cm for inclined, horizontal and
pneumetic metering devices, respectively. They were

1.151, 0,861 &and 0.28 cm by using undelinted seed.

5-2: Percentage of seed missing:

Percentage of seed missing was calculated for one meter
long from the following formula:
No. of hills missing /m>

Percentage of seed missing= X 100
No, of hills /m>

The results of the above mentioned factors are indicated
as follows:
-~ The percentage of seed missing increased by increas-
ing the speed of seed plate, as the seed treatment

varips from delinted to undelinted cotton seed.

~ The percentage of seed missing decreased by increeasing

the suction level.

~ The highest value of seedAm;ssing was 61.7% by using
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pneumatic metering device and the smellest value wasg

3.975% by using inclined metering device.

5-3: Percentage of cell f£ill:

Percentage of cell fill was calculated for & period of

one minute from the following formula:

No. of dropped seeds/min
Percentage of cell fill = X 100
No. of cells/min

The experiments indicated the following important results: ™
=~ The percentage of cell fill was decreased by increasing
speed of seed plate, as the seed treatment varies from

delinted to undelinted cotton seed.

- The percentage of cell f£ill increased by inereasing suction

level from 4.0 to 15.5 cm Hgo.

~ The percentage of cell £ill were 340.510, 376.410 and
46.15% for inclined, horizontal and pneumatic metering

devices, respectively.

5-4: Percentage of geed emergence:

Germination tests indicated that, there was no demage

in seeds by using the three different types of unit-planters.

5-5: Planting rate:

Planting rate was calculated from the following formula:

mx¥Px 4.2
Planting rete = ———————  Kg/Feddan
A
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and A = LXW 2 n = 4200
Where:

= Aves held with one hill, (m2).
= Average of seed weight, (g).
Percentage of cell £ill, (%).

= B~ -
u

= Distance between hills in one row in cm.
W = Distance between rows in cm.

n = No. of hill per Feddan.

The experiments revealed to the following results:

The planting rete was increased by increasing both speed

of seed plate and suction level.

The planting rate decreased by increasing implement forward
speed, when the seed treatment varies from delinted to

undelinted cotton seed.

The planting rates with delinted seed were 15.79, 32.16
and 2.4 Kg/Feddan by using inclined, horizontal and pne-
umatic metering devices, respectively. They were 10,32,

12.96 and 0.25 Kg/Feddan by using undelinted seed.
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Appendix (A) :ANOVA Table(A-1)Mean squares of forwar
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d speed,speed of seed plate and seed treatment jongjtudinal

and transverse, scattering and planting rate in case mec hanical unit- planter$:.

Transverse

s.v DF Longitudinal scattering scattering planting rate(kg/fed)
(cm) . (cm)
EH ZN EH Zm 3» ZN
Block (R) 3 0.2915 0.35643 -~ 0.01212 0.0096 3.3894 10.135

Forward 2 21.0014*~* 9.31167** 0.5550** 0.1007514 236.77%% 985.935
. speed(M)

ERROR (a) 6 0.1072 0.211296 0.01416 0.02422 1.3199 17.520
Speed of (s) 2 63.21335*%* 56.388** 1.1865** 0.375206%** 187.9912%% 282,71%%
seed plate

MXS 4 0.843056 0.610833 0.0033 0.02429 1.9042 10.2501
ERROR (b) 18 0.3832 0.621343 0.0366 0.025167 1.27505 14.168
geed 'treat
ment (V) 1 44.8089%** 25.80014** 0.0042014 0.400512%%* 838.467** | 6635.52*%*

MXV 2 1.514306 0.32889 0.07573 0.01228 16.667 ** | 127.113%*

SXV 2 25.801806%** 14.31264** 0.024422 0.03607 38.806%% 123.89%*
MXSXV 4 0.61722 0.22014 0.031297 0.022783 4.2997 8.8221
ERROR (c) 27 0.603704 0.52819 0.03275 0.0344 1.922 14.07
TotAL 71 Inclined Horizontal Inclined Horizontal Inclined Horizontal

L] » »
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ANOVA table(A-2):Mean squares of forward speed, speed of seed plate and

interaction between suction level and seed treatment ang

theiy effect on longitudinal and %ransverse Sgattering and

Planting rate in case pneumatic unit-ptantef;
, p

sS.v af longitudinal Tranverse planting rate,
- (kg/fed)
N Scattering €m

Block (R) 2 2.976 0.05705 0.05389
Forward speed| 2 90.950 1.00564 5.77002

(M)
ERROR (a) 4 6.4935 0.1073 0.275
speed of seed| 2 137.0803** 2.1992*%* 4.7297*%*

Plate (c)

C 4 3.466 0.08679 0.083506
ERROR {b) 12 10.671 0.054921 0.3794
____________________________________________________ e

x

Suction- tevel 5 545.761** 6.446%* 80.0364**
seed treatm-.
‘ent (sxv)
MXS 10 17.1187*%* 0.2579*x* 1.7183**
CXs 10 v39.083** 0.40691** 0.791%*
MXCXS 20 3.6802" 0.12332%% 0.25334
ERROR({C) 90 5.864 0.04604 0.186
TOTAL 161
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ANOVA Table(A—-3)Meaﬁ squalre of machine type, speed of seed plate and seed

treatment and their effect on percentage of cell fill and

percentage of missing in case mechanical ynit-planters.

Seed
s.v at Cell fill, g missing, o
Block 2 5092.21 0.40444
(R)
:"iéchine 1 720914.2 : 16.633 NS
—;pe (M)
ERROR (a) 2 451.63 " 1.239
Speed of 2 20448 ,9%* 147.325%*
seed plate
(s)
MXS 2 287.15 0.56997
ERROR (b) 8 842.33 1.05165
Seed tre-
atment 1 740460.25%* 255,31 **
(c)
MXC 1 411907.24 ** 25.553 **
SXC 2 177.73 19.4051 **
MXSXC 2 661.053 7.778 *
ERRORC 12 1765.03 1.1942
TOTAL 35
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ANOVA Table(A-4) :Mean squares of suction level,Speed of seed plate, and

seed treatment and their effect on percentage of cell

fill and percentage of seed missing in case of pneumatic

Unit-planter.

7 7
(v S.V daf cell £ill, s seed missing, % )
Block (R) 2 247.4-, 282.01
Ns Ns
Suction level(H) 2 25422.4 14886 .7 ) >
ERROR (a) 4 - 34.4 25.6
""""""""""""" i P T T
Speed of seed 2 16388.1 9684.01
plate (s)
* % * %
HXS 4 2666.8 1789.93
ERROR (b) 12 175.2 64.8
Ns Ns
Seed treatment 1 64.9 1.89
(V)
HXV 2 47.8 187.51
* % * %
SXV 2 9977.6 5352.01
x% * %
HXSXV 4 2704.7 1361.33
ERROR(C) 18 161.7 69.97
TOTAL 53
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Table (A-5) :Effect of implement forward speed(x1) rspeed of seed plate(xz)

and seed treatment on transverse scattering(y)in case mecha-

nical inclined metering device.

Forward speéd Speed of seed plate Transverse scattering (cm)
* x1 x2 G.81 delinted Y] G.81undelint
kmlh min”1 ed v,
S
2.1 - 28 0.86 0.74
2.1 35 1.14 1.1
2.1 45 1.2 1.22
4.2 25 0.95 0.74
4.2 35 1.16 1.2
- 4.2 45 1.33 1.3
6.3 25 1.0 1.2
6.3 : 35 1.4 1.4
6.3 45 1.4 . 1.62
] ]
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Table (A~6) :Effect of implement forward speed(x1) ,speed of seed plate(x2)
and seed treatment on longitudinal scattering(y) in case of

mechanical inclined metering device.

‘Torwarci speed Speed of seed Longitudinal scattering (cm)
,kxn-?],h .p]fi{fﬁxz G.81 delinted ¥4 G.81.vundelinted ¥q
2.1 25 2.0 3.3
2.1 . 35 3.6 3.6
2.1 45 7.4 3.6
4.2 25 3.5 3.4
4.2 35 5.4 3.8
4.2 45 8.4 4.2
6.3 25 4.1 3.7
6.3 35 6.2 4.6
6.3 45 9.5 6.1
|
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Table(A- '7):Effect of implement forward speed(x1),speed of seed plate(x2)
and seed treatmenton longitudinal scattering(y) in case of

mechanical horizontal metering device.

Forward speed _Speed of seed plate Longitudinal scattering (cm)
- x1 km/h ¥2 mi;1 G.81 delinted ¥, G.81 undelin-
ted ¥4
2.1 - 25 2.0 4.0
2.1 35 2.0 - 4.4
2.1 ' 45 5.3 - 5.2
4.2 25 2.4 4.5
4.2 35 3.1 4.9
4.2 45 7.1 6.2
e 6.3 25 2.5 5.0
6.3 35 3.6 - 5.4
6.3 45 7.3 6.5
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Table(A- g8):Effect of implement forward speed(x1)speed of seed plate(xz)‘

and seed treatment on transverse scattering (y) in case of

mechanical horizontal metering device.

Forward speed speed of seed trans verse scattering (cm)
x1 kn/h plate x2 mif'! G.81 delinted Yy G.81 undelinted
‘ Y1
2.1 25 . 0.7 ' 0.85
2.1 35 0.8 ° 1.0
2.1 ’ 45 0.9 ‘ 1.1
4.2 25 0.8 0.93
4.2 35 0.9 1.0
4.2 45 1.05 1.1
6.3 25 0.8 1.0
6.3 ) 35 .92 1.01
6.3 ’ 45 1.2 1.2
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Table (A-9.) :Effect of implement forgard speed(x1) ;speed of seed plate(x2)
suction level (x3) and seed-:treatment. onlongitudinal scattering

(y)in case pneumatic metering device.

Fomw'ard speed speed of seed suction level Longitudinal scattering
x1 km/h piatex2 min x3 cm h20
G.81 delinted G.81 unde-
al linted y1
2.1 25 4.0 0.0. 0.0
2.1 25 9.0 6.60 0.0
2.1 25 15.5 4.60 0.0
2.1 35 4.0 0.0 0.0
2.1 35 9.0 9.70 . 0.0
2.1 35 15.5 5.0 6.30
2.1 45 4.0 1.10 0.0
2.1 '45 9.0 11.70 0.0
2.1 45 15.5 : 5.60 11.40
4.2 25 4.0 0.0 0.0
4.2 25 9.0 6.90 0.0
4.2 25 15.5 - 5.70 0.0
4.2 35 4.0 0.0 0.0
4.2 35 9.0 11.60 0.0
4.2 35 15.5 5.80 11.0
4.2 45 4.0 3.70 0.0
4.2 45 9.0 15.10 0.0
4.2 45 15.5 5.90 11.90
6.3 25 4.0 5.30 0.0
6.3 25 9.0 8.50 0.0
6.3 .25 15.5 5.90 8.2
6.3 35 4.0 6.40 0.0
6.3 35 9.0 12.5 0.0
6.3 35 . 15.5 6.60 12.60
6.3 45 4.0 6.70 0.0
6.3 45 9.0 15.5 0.0

6.3 45 15.5 ’ 7.0 13.0
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Table (A-10) :Effect of implement forward speed(x1),speed of seed plate

(x2) ,suction level(x3)and seed treatment on.trahsye‘rse

scattering(y)incase pneumatic metering device-~

v

i

Forward speed speed of seed suction level Transverse scattering cm
%1 km/h plate x2 min x3 cm h20
G.81 delinted G.81
y1 undlinted{
y1 o

2.1 25 4.0 0.0 0.0
2.1 25 9.0 0.91 0.0
2.1 25 15.5 0.70 0.0
2.1 35 4.0 0.0 6.0
2.1 .35 9.0 1.20 0.0
2.1 35 15.5 0.80 0.50
.1 45 4.0 0.70 0.0
2.1 45 9.0 1.20 0.0
2.1 45 15.5 0.80 0.90
4.2 25 4.0 0.0 0.0
4.2 25 9.0 1.0 0.0
4.3 25 15.5 0.74 0.0
4.3 35 4.0 0.0 0.0
4.3 35 9.0 1.20 0.0
4.3 35 15.5 0.80 0.90
4.3 45 4.0 1.0 0.0
4.3 45 . 9.0 1.50 0.0
4.3 45 15.5 1.15 1.34
6.3 25 4.0 0.0 0.0
6.3 25 9.0 1.10 0.0
6.3 25 15.5 0.80 1.2
6.3 35 4.0 1.30 0.0
6.3 35 9.0 1.30 0.0
6.3 35 15.5 0.95 1.0
6.3 45 4.0 1.20 0.0
6.3 45 9.0 1.50 0.0
6.3 45 15.5 1.15 1.50
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