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FACTORS AFFECTING ON THE PNEUMATIC PLANTER FOR CORN
PLANTING EFFICIENCY AND ACCURACY

Eldraqi, M. E.; Z. M. Emara; and M. . Egela’

ABSTRACT

© The present study was carried out at the research farm of the Rice
Mechanization Cenler, Meet El-Dyba, Kafr El-Sheikh Govemorate through
summer seasons of 2000 and 2001. The objective of this work is to study the
factors affecting on the efficiency and accuracy of com mechanical planting
using pneumatic planter under two different planting conditions, namely Afesr
"mechanical planting of dry seeds in the soil” and Heraty * mechanical
planting of soaked seeds in the soil”. The variables of this study were: 1- five
forward planting speeds, {2.93, 3.94, 4.68, 6.82 and 9.17km/h); 2- five
planting depths; (2, 3, 4, 5 and 6 cm); 3- twa planting conditions (Afeer and
Heraty), 4- two physical properties of com seeds (one way—cross 10 and
three way-cross 310) 5- five soaking periods in the water (0, 6, 12, 18 and
24 hours). .

From the laboratory tests it could be concluded that, the effect of the
rotational speed of seed distributor disk and the physical properties of socked
comn seeds on the patching efficiency of seeds in the holes of distributor disk
was found lo be not significantly. Therefore, it could be obtained regular
planting even the planting speed reached to about 10 km/h without
significantly effect under the physical properties of used com seeds.
However, the obtained resulls from field tests cleared that, using pneumatic
planter under Heraly condition instead of Affer condition resulls in an
increment in planting accuracy, field capacity (fed./h) and efficiency (%)and
saving the power consumption (kW) and energy required (kW.h/fed) by
about 16.5-17.5 % and 23-33%, respectively. Also, using pneumalic planter
at 4 cm planting depth under Herafy conditions with soaked seeds for a
period of 12h gave the best results of germination ratio and lateral scattering
and consequently highest grain yield.

INTRODUCTION

Corn crop is considered as one of the most important grain crops in Egypt. in
2001 the planted area of corn was 1.770 million feddan, (ARCNC. 2001). Recently,
the government tends to enlarge the growing area of corn to satisfy the shortage of
producing the wheat and try to make the self sufficiency for tread by mixing corn with
wheat with a rate of 20% (Matouk et al., 1999). However, increasing the productivity
of corn per a unit area needs more advances techniques {o achieve better
circumstances for planting, growing, harvesting and processing.

Abd Alla {(1999) reported that the sowing process is considered one of the most
important agricultural operations. The art of placing seeds in the soil to obtain high
germination ratioc and healthy plants is most important objective to achieve highest
yield. However, applying mechanization in planting crops by Egypiian farmers still
limited because of the little number of available planters. Staut et. al. {1961) found
that planters should be designed to apply higher pressures on soil at seed level, but
should place relatively loose soil above the seed. However, Erbach {1981) described
the major planter requirements for conservation planting as a) more seeds contact
with soil, b} consistently cut piant residue, c) uniformly penetrate the soil, d} uniform
of seed depth, and e) adequateiy seed cover. El- Nakib (1975) reported that, the
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i s and missing percentages of the feeding cells were related to seed position on
t .2 sucked holes, suction and speed of the feed plate rotation. The frequency of pick-
up (f) of each seed position was described to the suction "p", feed hole area “a", seed
weight "w”, seed length protruding into the hole ", main seed dimension “L” and an
imperial constant. The frequency of pick-up was found to be increase with the groups
“pefw and " /L” in the following form: f= 9.5 (pafw ) + 52 (/L) — 6.5. for 100%filling of
the feed holes, suction more than 30 H2o was found necessary at a feed-plate speed
of 10 rpm. Less suction reqguired at higher speeds. The average planting depth for
corn seeds ranged from 3 to 5 cm according to field conditions as reported by Awady
and Ghoniem (1985) ; El-Sayed (1994) and Swan and Higgs (1994). However,
Wurr et al. (1985} indicated that, sowing depth had a considerable effect on
percentage of seedlings emergence and the spread of emergence time. Corn should
be planted deep enough to place the seed in contact with worm moist soll sufficient
- cover for protection against birds, rodents and surface drying (Leonard and Martin,
1986). ’ -
Free (1970), reported that the grain vyield of corn was greatly affected by the
planting methods. However, the success or the failure a crop production system often
depends on seed-bed condition, previous tillage operations, planting methods and
tilage. This fact was corporations by Cannef and Ellis (19738) they reported that the
different cuitivation methods have an effect on soil conditions and plant root growth.

The main objective of this work is to study the factors affecting on the
efficiency and accuracy of corn mechanical planting under two different planting
conditions, namely Heraty " mechanical planting for wet {soaked) seeds in the scil”
and Afeer “mechanical planting for dry seeds in the soil” to realize the flowing specific
objectives: .

1.Increasing field capacity and efficiency of the pneumatic planter;

2.Studying the effect of physical properties of corn seeds and rotational speed of seed
distributor disk on the mechanical planting accuracy;

3.Decreasing the growing rate of weeds and consequently, increasing grain yield

MATERIAL AND METHODS

The field experiments were carried out during 2000 and 2001 corn growing
seasons at“ research farm of the Rice Mechanization Center (RMC), Meet El-Dyba,
Kafr Ei-Sheikh™ Agric. Eng. Res. Institute.

Experimental procedure
To carry out this study, two stages of work and tests has been done as follows:

First stage: Laboratory tests and experiments:

The laboratory work was carried out to:

1- measure the corn seeds physical properties (length, width, thickness and specific
weight) of dray and soaked corn seeds at different soaking periods.

~2- study the efféct of the change in rotational speed of distributor disk of the

pneumatic planter and physical properties of corn seeds on the seed patching
efficiency in cells of distributor disk.

3- adjust and calibrate the pneumatic planter.

Second stage: Field experiments:

The field experiments were carried out to:

1- study the effect of different pianting conditions on the capacity and.efficiency
of pneumatic planter, total power consumption and Energy requirement.

2- study the effect of using “Heraty” planting condition on the mechanical planting
accuracy of corn comparing with traditional *Afeer” planting condition
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Experimental field
The experimental field was plowed two tlmes using chlsel plow and leveled by

scrapper. The experimental field was divided into two plots, the first plot was irrigated
(Heraty plot) and the other plot left as it is (Afeer plot). The Heraty plot was cultivated
one pass by using rotary cultivator when the soil moisture content became suitable
for using machinery {about 27 %) and the pianting process was done in both plots at
the same planting date.

The experiments were conducted in a clay soil and the soil mechanical
analysis of the experimental field was done in Soil, Water and Environment Research
institute. The average soil moisture content and the data of soil mechanical analysis
are shown in Tabie {1).

Table (1): Soil moisture content and soil mechanical analysis of the experimental field.

Clay % | Slit% | (Clay + Slit) % | Sand % | Caco; % | Organic matter % | Sail type

53.32 17.63 70.95 29.05 1.3 1.71 Clay
Average scil moisture content Afeer = 19.34% - Heraty =27.61%
Equipment

The mounted pneumatic planter "GAMMA 80" was used with a 55.6 kW (75hp)
Yanmar tractor in this study. The pneumatic planter consists of four planting units (4
rows). The main parts of the planter unit are shown in Fig. (1). The feeding
mechanism has two groups of feeding gears. Various combinations could be
obtained to select the most appropriate feeding speed. The planter was adjusted at
12 kg ffed., 20 em hill spacing within row and 75 cm row spacing, using a seged
distributor disk of 26 holes (4.5 mm hole diameter), and a speed ratio of 1: 114
between planter wheel and distributor disk gear of the planter. The technical
specifications of the planter are as follows: -

Type and model GAMMA, 90
Source of manufacture italy
No. of rows 4
Row spacing (mm} 500-800
Working width {mm)} 2000-3200
Weight (kg) 600

JENOROMONO)

1-blower pulley
2-air blower 6
3-air suction hose

4-frame 1 by
5-seeds hopper . 7
6-adjusting ' - . -
" planting depth ' 1Y j
7-wheel 8 % - J
8-covering tool ®
9-opener share o
10-"opener cuiter 3
11- seed distributor {
" disk* 2

"'11 |

_ Fig. (1): The components of the pneumatic planter unit.
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Scope of variables

To realize the purpose from this study, the following different variables (fac{a.rs)
taken under consideration, which may be affecting on the performance of the
pneumatic planter:

1- Planting speed: five different forward planting speeds, namely 2. 93 3.94, 468,
6.82 and 9.17km/h (at rated engine speed of 2500 rpm);

2- Planting depth: five different planting depths, namely; 2, 3, 4, 5 and 6 cm;

3- Planting conditions: (twa different planting conditions were used, namely; Afeer
{corm seeds without soaking planted in Afeer plot "traditional method”) and Heraty
(soaked corn seeds planted in the Heraty plot);

4- Seeds physical properties of two different corn varieties, namely; one way —cross
10 and three way-cross 310 under five soaking periods in the water for 0, 6, 12, 18
and 24 hours

Measurements

To evaluate efficiency and accuracy of corn mechanical planting under the
previous scope of variables (factors) and actual field conditions, the following
measurements and measuring toals were taken into consideration;

-

1-Machine measurements to evaluate the factors affecting on the planter efficiency

To evaluate the field capacity and efficiency for pneumatic planter the following
items were measured during planting operation: -

a- Actual forward speed , rotational speed of distributor disk and total time

The forward speed of planting during actual operation was calculated by
measuring the time required for fractor + planter to pass between 2 sight poles, 20 m
spacing. A multi-range hand tachometer was used to measure the actual rotational
speed of the seed distributor disk and power take off of the tractor at 2500 rpm
tractor engine speed. Also the total planting time was measured during planting
operation to calculate the field capacity and efficiency of the pneumatic planter under
study treatments.

b- Fuel and power consumption

The fuel consumed by the tractor was measured during seedbed preparation
and planting operations under Afeer and Heraty planting conditions. A measured
volume of fuel was put into the fuel tank of the fracter before operating in the field for
a specific period. After the work was over, the volume left in the fusl tank was
measured using a measuring jar. Form these observations the volume of fuel
consumed was determined and the rate of fuel/ hour consumption was caiculated.

The total power consumed by the tractor during seedbed preparation and
planting operations, was calculated by, using the measured fuel consumption. The
following formula was used to estimate power consumption by the tractors according
to Embaby (1985).

|
EP =| F.x———|p, x LCV . x 427 x 17, x 77,
[ 60x60)pf T > 7

W‘nere F. =fuel consumption, ¥h;
pr =density of the fuel (0.85 kg/ for diesel fuel);
L.C.V. = lower calorific value of fuel (10000 k cal/kg for diesel fuel)
427 = thermo-mechanical equivalent, kg.m/ cal;
mm = thermal efficiency of engine (40% for diesel engine);
nm = mechanical efficiency of engine (80 % for diesel engineg).
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Estimation of the energy required for seed beed preparation and operating the
planter was carried out using the following equation:-

Power Consumption (kIV)

Energy requiremerts (kW.h/ fed) =
Effective field efficiency ( fed /)

c. ph zeical properties

The physical properties such as length (mm), width {mm) and thickness (mm)
were measured using digital vernier calipers for corn seeds of one-way cross 10 and
three~way cross 310 without seaking and after soaking in the water for a period of
6,12,18 and 24 hours. However the specific weight (g/fcm®) was measured using
scaling jar contain 500 mm?® water. The samples were welghted and putted in the jar
to measure the volume of the water increased than 500 mm?® on the scale of the jar.

Then the specn’ ¢ weight was calculated by dividing the sample weight (g) on its
volume cm?®.

d. patching efficiency

The patching efficiency of comn seeds was measured under different speeds of
seed distributor disk and soaking periods, using the following equation:
actual No. of seeds collected at any speed of distributor disk , rom

theoretical No. of seeds at the same rpm of distributor disk

Faiching efficiency, % = x100.....(3)

Where: theoretical No. of seeds = No. of cells on the distributor disk * rpm of disk

It should be cleared that, the tests were conducted at PTO rate of 540 rpm (56
rad/s) to operate air blower using a distributor seed disk 26 with ¢ 4.5 mm holes
under the disk rotation speeds from 15.7 to 24.5 rpm (from 1.6 to 2.6 rad/s).

2-Crop measurements to evaluate the factors affecting on the planting accuracy

a- Germination ratio

The germination ratioc (G.R) was calculated afier ten days from plantmg and
irrigation date by using the following formula:

PN
R (%0 = —— X 100 i e e et e s 4
%) = =5 _. e

Where: PN = Average plant number per twenty meters along the sowing row;
SN = Average number of delivered seeds per twenly meters along the rows;

The value of (SN) No. of theoretical hills/20m was calculated during planter calibration.
b- Scattering of seeds

After germination the plants dispersion around the row center was measured
through 20 meters along the row in order to determine the lateral scattering of seeds.

c- Actual planting depth

The actual planting’ depth was measured after ten days from planting date in 1
m length along the row (three repiicates) for each treatment. The actual pianting
depth was measured by measuring the vertical distance from soil surface to seed
. place in soil after removing the soil cover of seed.

d-_Dry weight of growing weeds

A wooden frame (1 m x 1m) was used to determine the quantlty of standing
weeds before and after cultivation under Afeer and Heraty planting conditions. The

dry weight of weeds in grams was determined by electric oven drying at 60° ¢ for 18
hours,
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e- Grain yield

The grain yield was taken under consideration in this work as a function of
different treatments under study. The yield for all treatments was determined by
weighing the ears of corn per two square meters with 3 replication. After that, the
grain meisture content and shelling percentage was calculated to delermined the
average grain Yyield of corn crop in tfed. on the basis of 15.5 % (w.b.) grain moisture
content at the harvesting time.

RESULTS AND DISCUSSION

-

1- Laboratory tests .

“1-1 Physical properties of corn seeds

The average vaiues of measured physical properties are summarized in Table
(1). The obtained results cleared that, the physical properties were greatly affected
by the soaking period. The volume of corn seeds was increased by increasing
soaking period, however, the increment percentage in the volume was higher at 6
and 12 soaking hours than that obtained at 18 and 24 soaking hours for seeds of
both varieties under study. The opposite trend was obtained for specific weight at -
different soaking periods and for one-way cross 10 and three-way cross310 corn -
seeds. The corn seeds of three-way cross 310 recorded higher average values of
measured physical properties than one way cross 10.

Table {1): Average vaiues of physical properties of corn seeds.

. . ) SogkKing period, h
Variety Physical properties 0 5 12 18 24

Length, mm 1092 | 1158 | 11.84 | 1199 | 1207

One-way | Width, mm 9.20 9.640 9.76 9.92 9.92
cross 10 | Thickness, mm 4,68 5.00 513 5.14 5.16
Specific weight, gicm® 1.2 1.18 1.15 1.14 113

Length, mm 11.44 | 11.783 | 12.12 12.2 12.23

Three-way | Width, mm 9.69 10.12 10.36 10.43 10.44
cross 310 | Thickness, mm 5.08 5.48 5.48 5.55 5.56
Specific weight, giem® { 1.23 1.21 1.19 1.18 1.18

1-2 Seed patching efficiency : .

The effect of tip speeds of the distributor disk on seed patching efficiency
{longitudinal planting regularity) is illustrated in Fig. (1). The results showed that, how
patching seeds efficiency varies with the rate of the distributor disk speed and,
consequently, with the forward speed. The patching efficiency value was more than
‘0.95 untii a disk speed of ‘about 50 rpm (5.2 rad/s). Thi$ corresponds to forward
speeds of about 10 km/h, This means that planting is regular even at the highest
speeds reached to 10 kmvh on the field. ’

However, the effect of soaking corn seeds on the seed patching efficiency was

observed. Increasing soaking period results in a decrement in the seed patching

" efficiency, however, this decrement not significant. The patching seed efficiency for

one-way cross 10 corn seeds was higher than that cbtained for three-way cross 310
corn seeds due to various physical properties.
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Fig. (1): Effect of soaking period and revlution of seed distributor disk{rpm) on
the seed patching efficiency,%.

2- Field tests
2-1 _Planting efficiency tests
2-1-1 Field capacity and efficiency

The effect of forward speed and planting conditions on the field capacity and
efficiency of the pneumatic planter are shown in Tab. (2). The Heraly conditions
increased the field capacity and efficiency of the planter compared with Afeer
conditions. The results may be due to the various in land preparation {big clod
diameters).in Affer, which increased slippage, consequently, decreasing the forward
speed of the planter.

The maximum values of effective field capacity were 3.70 and 3.22 fed./h for
Heraty and Afeer, respectively at forward speed of 9.17km/h (2.55 m/s). However,
the maximum values of field efficiency were 72.60 and 68.23 % for Heraty and Afeer
conditions, respectively at forward speed of 2.93 km/h (0.81 m/s}).

Table (2): The effect of ptanting conditions and forward speed on field capacity,
efficiency, fuel consumption, power consumption and energy requirement.

ilems . Heraty planting condition Afeer planting condition
Foward Speed. | 203 | 394 | 468 | 682 | 9.17 | 293 | 394 | 468 | 6.82 | 9.7
Forward speed, m/s | 0.81 1.09 1.30 1.89 2.55 0.81 1.09 1.30 1.89 2.55
ean | 191 ] 193 223 | 299 | 370 | 14a | 171 | 202 | 263 | 322
Efficiency, % | 72.60 | 68.91 | 66.77 | 61.52 | 56.45 | 69.23 | 61.07 | 60.48 | 54.12 | 49.16
Fuelconsumption. | 353 | 328 | 333 | 338 | 343 | 380 | 385 | 300 | 395 [ 400
.Fuel consumption. | 21,39 [ 16.09 | 14.93 [ 11.30 [ 9.27 [ 2639 [ 2251 { 19.31 | 15.02 [ 1242
P°werf$'s(‘f;"pﬁ°"' 102.16 | 103.75 | 105.33 | 106.91 | 108.49 | 120.19 | 121.77 | 123.38 | 124.94 | 126.52
E“e’,f’mg';ifi;‘ent 67.86 | 53.75 | 47.23 | 35.76 | 29.32 | 83.47 | 71.21 | 61.07 | 47.50 | 39.29

{*).during land preparation and planting operation.
Visr J.Ag. Eng., July 2002
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2-1-2 Fuel and power consumption

The effect of forward speed and planting conditions on fuel consumption,
power consumption and energy requirement during seedbed preparation and
planting operating are summarized in Table (2). The obtained resulls cieared that,
the Afeer increased fuel and power consumption than that obtained under Heraty at
any forward speed of the planter. The maximum values power 126.52 and 108.49
kW consumption of were obtained at .17 km/h (2.55m/s) forward speed under Afeer
and Heraty planting conditions, respectively. Also, it could be cleared that, using
pneumatic planter under the Heraty planting conditions saved about 16.5-17.5 % in
power consumption and about 23-33% in energy requirement compared with Afeer
planting conditions.

2-2 Planting accuracy ‘tests

2-2-1 Planting depth

The planting” depth was ad;usted at 2, 3, 4, 5 and 6 cm, but under fieid
conditions the actual planting depth was found to be different than that adjusted. It
can be concluded that the actual planting depth was highily affected by the planting
conditions. The values of actual pianting depth were higher than adjusted under all
different planting conditions except at the adjusted planting depth of 6 cm under
Heraty planting condition the values of actual planting depth was lower than adjusted -
ones.

The rate of increment percentage in actual planting depth under Affer was
higher than that obtained under Heraty. However increasing the planting depth under
both Afeer and Heraly decreased the rate of increment percentage. The aciual
planting depth values were 2.5, 3.6, 4.8, 5.3 and 5.8 cm under Heraty compared with
the adjusted planting depth on 2, 3, 4, 5 and 6 cm, respectivély in case of using on-
way cross 10 corn seeds. However the corresponding values of actual planting depth
under Affer planting condition were 2.7, 3.8, 4.9, 56 and 6.3 cm. The maximum
values 35 and 51% of increment percentage for actual planting depth were obtained
at adjusted planting depth of 2 ¢m for one-way cross10 and three-way cross310,
respectively. -

2.2-2 Lateral scattering

The effect of planting depth and planting onditions on the lateral scattering of
one-way cross 1c corn variety under different planting depths and planting conditions
is shown in Fig. (2). it is observed that, the highest lateral scattering percentage was
obtained at planting depth of 2 cm, however, the lowest lateral scattering percentage
was obtained at planting depth of 8 em for both varieties of corn seeds. The results
also indicated that the lateral scattering percentage was highly affected with planting
condition. Using Afeer results in higher lateral scattering percentage than that
obtained when using Heraty at any soaking period of corn seeds for both varieties of.
The reasons behind these resuits may be due to field preparation method of Affer
planting condition where the soil was looser with bigger clod diameters. K

In corresponding, the effect of physical properties of cormn seeds on the lateral
scattering percentage was found to be highly affected when using the one-way cross
10 corn seeds than using three-way cross 310 corn seeds due to higher volume of

. three-way cross 310 corn seeds.

The highest values of frequéncy percentage at range of lateral distance of 1-1
cm were 80 and 78.25 % obtained under Heraty planting condition at planting depth
of 6 cm when using one—way cross .10 and three-way cross 310 corn varieties,
respectively. However the corresponding values oblained under Afeer planting
condition were 75.0 and 72.5 % under the same above-mentioned parameters of
range of lateral distance, planting depth and varieties.
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Fig.(2): Effect of planting depth and planting condilions on seed lateral scattering
for one-way cross corn variety.

2-2-3 Germination ratio

The effect of planting depth and planting conditions on the germination ratio is
itustrated in Fig. (3). The figure indicated that, the germination ratio was gradually
increased from Afeer to Heraty (12h) planting condition then decreased again from
Heraty {12h) to Heraty (24h) planting conditions for any planting depth and variety of
corn seeds under study. This result may be due to increasing the absorbed water by
seeds, which results in bad conditions for emergence of seeds.

The germination ratio was decreased under Afeer by 14.0 and 134 %
compared with Heraly (12h) for one-way cross 10 and three-way cross 310,
respectively. Also, it can be noted that the highest values of germination ratio of 89.7
and 86.6 % were obtained under Heraty (12h) at 4 cm planting depth for one-way
cross 10 and three-way 310 corn varieties, respectively. Therefore, it couid be stated
that, the best soaking period for corn seeds is 12h.

—O— Aleer —#—Heraty(6h} —A-Her;(y('th) ~-3— Heraty(18h) —&— Heraty{24h}

80 - 90 1
. ﬁ
g
% B0 80 4 /\\
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S o/\o\o
k|
"E: 70 ' 70
tg One- way cross 10 lThree-way cross 310]
so Ll Lol T L L so T T i T L
1 2 3 4 5 & 1 2 ] 4 5 6
Planting depth, cm Planting depth, cm

-FLi.gﬂ.‘ (35: éffect of'Elé\mling‘ depth a_hd soaking period on germination ratio.
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On the other side, the germination ratic was highly affected by planting depth at -

any given planting conditions. Decreasing the planting depth or increasing it than 4
cm results in decrement percentage in germination ratio. These results may be due
to covering soil, which was not sufficient for protection against birds, rodents and
surface drying before emergence at shallow depths (<3¢cm). However, at deep
depths (>5cm) the reason behind these resuits may be due to a lot of covering soil
above seeds, conseguently the corn seeds could not be able to emergence, speciaily
in Afeer planting conditions. The best results for germination ratio was oblained
under the planting depth of 4 cm.

2.2-4 Rate of growing weeds

The average vaiues of dry weight of growing weeds before first and second
cuitivation coerations were 252.4 g and 118.7 g under Afeer planting conditions,
respectiveiy  While the corresponding values under Heraty were 59.3 g and 31.6 g,
respectively. These resuits revealed that, the growing rate of weeds was highly
affected by planting condition. Therefore it can be cleared that, using Heraty reduces
the growing rate of weeds by 76.5 and 35.5 % at the first and the second cultivation
operations instead of Afeer.

2-2-§ Corn grain yield.

The average of grain yield as affected by different planting conditions and
depths is shown in Table. (4). itcan be noticed that, Heraty at any soaking period
generally improved plant growth and increased yields than Afeer. However, the effect
differed according to soaking periods were used and corn seeds variety.

Also, under the Heraty, the grain yield was increased when increasing the
soaking period for corn seeds from 6 to 12 hours. Moreover, when increasing
soaking period from 12 to 18 of from 18 to 24 hours the grain yield was decreased.
The maxtmum values of corn grain yield were 3.643 and 3.403 t/fed. obtained under
Heraty-12h planting condition and planting depth of 4 cm for ane-way cross 10 and
three-way cross 310 corn varieties, respectively. The minimum values were 3.307
and 2.212 tffed. obtained under Afeer and planting depth of 2 cm for one-way cross
10 and three-way cioss 310 corn  varieties, respectively. Therefor, it can be noted
that, the planting depth of 4 cm and soaking of 12h gave the highest results of grain

ield,
Y Table (4): Effect of planting conditions and corn varieties on the corn grain vield.

One-way cross 10 ' Three- way cross 310
2cm 3cm; d4cm| Scm| 6em | 2em | IJem | 4em | 5em | Bom

Afser 2307 1 2360 2422 24701 2338 | 2212 | 2.280 | 2.355 | 2.300 | 2.268

Haraty (6h) | 2717 | 2840} 2954 | 2.850 ) 2.786 ; 2.567 | 2.700 ; 2.810 | 2.740 | 2.666

Heraty (12h) | 2.294 | 3480 3643 | 3.580| 3556 | 3.192 | 3.300 § 3.403 | 3.35C | 3.301

Heraty (18h) | 3.195 |; 3.350 | 3.562 | 3.480 | 3.412 | 3.020 | 3.200 | 3.332 3.280 | 37206

Heraty (24h) | 2.864 | 3,100} 3.303 | 3.210| 3.100 | 2.758 | 2.880 | 3.024 | 2.960 | 2.870

Conclusion and Recommendations
. From the pervious resuits and discussion it can be derived the following conclusion:

e« The seed patching efficiency in cells of seed distributor disk was not significantly
affected by the rotational speed of distributor disk and soaking period of seeds.

» The field capacity and efficiency of the planter was increased under the Heraty
planting conditions, in addition of saving about 16.5-17.5 % in power
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consumptlion and about 23-33% in energy requirement compared with Afeer
planting conditions.

o Using pneumatic planter under Afeer planting condition decreased the
germination ratic by about 13.6 % and resulis in higher lateral scattering
percentage than that obtained under Heraty planting conditions for both corn
varieties.

« Using pneumatic planter at 4 c¢m planting depth under Heraty conditions with
soaked seeds for a period of 12h gave the best resuits of germination ratio and
lateral scattering and consequently highest grain yield. The maximum values of
corn grain yield obtained under this condition were 3.643 and 3.403 t/fed. for one-
way cross 10 and three-way cross 310 corn varieties, respectively.

» Using Mechanical planting under Heraty planting conditions reduces the growing
rate of weeds compared with Afeer planting conditions by 76.5 and 35.54% at the
first and the second cultivation operations, respectively.

» This study recommend to use using the pneumatic planter for corn mechanical
planting under Heraty planting conditions with 12 h soaking period for corn seeds
in the water and planting depth of 4 cm at forward speed up to 10 km/h with high
efficiency and planting accuracy.
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