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ABSTRACT

Field experiments were carried out al. El-Gemmiza Research siation El-Garbia
Governorate to study the effect of some different levelling methods (Traditienal and
LASER) and planting methods (seed drill, mechanical planter and pneumatic planter)
on soybean yield. Also, lhe effect of leveling method on performance and
characteristics of planting machine was considered.

The results revealed that, when the LASER levelling was used instead of the
traditional land levelling. The planting method by pneumatic planter at lorward speed
3.15 km/h gave maximum values of germination ratio (92.27 %), uniformity (94.47%)
and total yield (1.45 Mg/ fed). For all the used treatments, the planting forward speed
increase lends to decrease germination ratio, uniformity and tolal yield of soybean
crop. The yield case of LASER leveling and pneumatic planting method was
maximum in comparison with other methcds.

INTRODUCTION

Soybean is considered one of the important indusirial and nutrient
products. Its seeds contain high percentage of both protein (40%) and oil
(about 20 %). For these reasons, it is considered one of the goals of the
agricultural policy of Egypt. The mechanical methods used in cultivating
soybean crop were seldom compared with the other important crops.
Soybean yield depends {0 a great extent on many factors such as improving
soil structure of seedbed and using a suitable method of planting. Hinz {1978)
stated that precision land levelling using controlled equipment increased crop
yield not less than 20 %. El-Ansary et al (1985) found that LASER (evelling
increased grain yieild by 22.38 % and straw vield by 26.31 % in case of
mechanical seeding and manual broadcasting respectively. Embaby (1985)
carried out a research work to sludy the performance and productivity of
mechanical planting equipment when planting sunflower seeds in flat and
furrow soil under varios field dimensions. He conciuded that the planting by
machine in flat soil surpassed the planting in furrow soil in all the mechanical
criteria evaluations. Kupresanin (1984), showed that pneumatic seed drill
gave better distribution of seeds within the row than mechanical drill.
Sunflower seed yield was significantly increased but the increase was small
(121kg/ha). Abo El-Ees (1985) showed that, the method of seed drilling was
very effective. This is due to its effect on uniformity of depth and spacing.
Mechanical seed drilling leads to more uniform spacing and sowing depth
resulting in higher yield. Frisby and Summers (1979) found that the fuel
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consumption rate increased by increasing forward speed during planting
operations. Renoll (1981) iliustrated that machine performance rate was
influenced by machine width and speed. He deduced at a new relationship for
predicting the effective field capacity for row-crop machines. Abd E)-
Mawgood (1990} studied the performance of different ptanting machines
(seed drill and planter) in sunflower planting at various conditions of speed
and size of holding. He concluded that the seed drili field capacity was higher
than that of a four row planting machines. Moustata (1993) studied the effect
of the different planting methods for soybean on distribution of seeds,
emergence period and germination ratio. He found that the optimum
uniformity of seeds distribution and uniformity of planting depth under
mechanical planting especially (pneumatic planter). The highest number of
branches and highest amount of grains yield on plants were obtained under
pneumatic planter. He also added that the mechanical planting (pneumatic
planter and seed drill) saved about 67.6 and 31.6 %, respectively, of seeds
per feddan compared by manual planting. Jasani el al. {1993) showed that
soybean sawing rates of 40, 50, 60 and 70 kg seeds / ha (Kg/fed} produced
seed yields of 1.36, 1.76 and 1.78 Mg/ ha, respectively,

The main objective of the present research was to study the effect of
levelling and planting methods on soybean yield.

MATERIALS AND METHODS

The present work was carried out on a clayey soil at El-Gemmiza
Research station, Gharbia Govemorate in 2002 season. The aim of the
present study was to investigate the effect of two methods of levelling
(Traditicnal levelling and LASER levelling) and three sowing methods on
soybean yield.

Levelling Implement:

A hydradlic leveler (El-Bihira co.) 361 cm length, 78.0 cm width, 79.0
cm height and 2.22 m* capacity with and without the LASER device was used
to perform both the LASER and the conventional levelling operations.
Sowing machines:-

Three different sowing machines were used in the present study (seed
drill, mechanical planter, and pneumatic planter). Their specifications are
summarized in Table 1.

Table 1: The specification of the sowing machines.

Specification Seed drill  |Mechanical planter| Pneéumatic planter
Model Tye Friuli Super Gaspardo 520

Source U.S.A. Italy italy

fNo. of rows 20 4 4

Spacing of rows, cm 15 £0 80
Metering device Ground wheel Ground wheel Air
Warking width, cm 300 240 240
IControl Hydraulic Hydraulic Hydraulic
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Two different tractors were used in the study:
(I} The first is ford Tw.10 120 hP (for levelling operation).
(i) The second is Nasr 60 hP (for planting operation).

Experimental procedure:-

The field experiments were carried out during soybean planting season.
Seedbed preparation was chiseling twice followed by dise harrow. Two
levelling methods LASER and traditional levelling were used three planting
methods were seed drill, mechanical planter and pneumatic pfanter. Four
travel speeds of 3.15, 4.10, 5.32 and 6.28 km/h were applied in the study All
treatments were replicated three times and mean data were caiculated. In
both manual and mechanical planting methods, the rows spacing and hills in
the same were almost adjusted to be 60 cm and 10 cm, respectively. The
average number of seeds was ranged from 4 to 6 seed per hill under manual
planting; meanwhile this was only dore in the mechanical planting. The
manual planting and mechanical planting by seed dvill plots were thinned to
one plant per hill after three weeks from planting. The planting depth was
adjusted to 3 cm.

Experimental measurements: -
The following measurements were arranged as follows:-
1- The germination ratios (g).

Two weeks after sowing and irrigation the germination ratio was calculated
by the following formula: -
Where:-

p= Average plant number per squared meler,

d = Average number of delivered seeds per squared meter,

The d values were calculated during the seed drill calibration.

2- Planting distribution around the row center:

After germination (two weeks after sowing and irigation) the
numbers of plants through asides of the row center line were counted to
determine the seed dispersion.
3-Estimation of energy requirements :-

The rate of fuel consumption was calculated according to
Rangasamy ef al,, (1993) as follows;-

The total power consumed by the planting machine was calculated by
using the measured fuel consumption during planting operations under
different variables of the study. The following formula was used lo estimate
power consumption by the planting machine according to Embaby (1985).

Ep=(F.x 1 }PxL.CV.x427TxNuxnmx 1_x _1 (kW)......... (2)

60x60 75 1.36
Where:-

F.= Fuel consumption, I/h;

P, = Density of fuel (for solar fuel = 0.85 kg /1),

L.C.V. = Lower calorific value of fuel (for solar fuel 10000 k callkg),

427 = Thermo-mechanical equivalent, kg. m /k cal,

nw = Thermal efficiency of the engine (40%) and

Nm = The mechanical efficiency of the engine (80%).
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Estimation of the required energy for planting operalion was carried out
using the following equation;

Energy requirements (kKW. h/Mg) =_power requirement (kW} ... {3}
Machine planting capacity (Mg/h}

4- Crop yield :

Crop samples were collecled from one square meter from of crop.
The average number of spikes per feddan, grain yield and straw yield (kg/
feddan) were calculated for all treatments in.

RESULTS AND DISCUSSION

This sludy was carried out to evaluate the effect of levelling and
planting methods on growth and productivity of soybean plants. The study
also includes the effect of levelling methods and the forward speed on the
performance of planting machines. The results indicated the following:

1- The germination ratio

Fig 1 shows that germination ratio was decreased by increasing the
forward speed for the all machines used. When the forward speed increased
from 3.15 to 6.28 km/h, the germination ratio decreased from 82.77 to 76.72
%, from 85.48 to 78.70 % and from 87.54 to 79.63% for the seed drill,
mechanical planter and pneumatic planter, respectively, at traditional
levelling. This can be attributed to the fact that at high speeds, some of the
seeds were left uncovered. Also, with high speeds, of the feeders plate cells
% was decreased, that are due to the in sufficient depth, recovery of seeds or
seed damage.

It is also obvious that germination ratio increased with LASER
levelling compared with traditional levelling for all planting machines Fig.2.
The highest mean of germination ratios were found to be 84.82, 89.36 and
92.27 % for seed drill, mechanical planter and pneumatic planter, respectively
at forward speeds 3.15 km/h with LASER [evelling. This may be affributed to
the improved distribution uniformity of water.
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2- Unitormity of seeding:
The uniformity of seeding decreased by increasing the forward speed for

all used planting machines Fig.3. For all planting machines, the seeding
uniformity value of LASER levelling was better than that of the traditional

one.Fig.4.
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3-Fuel consumptlon rate:-

The data showed that for all planting machines, the fuel consumption
rate (I'h) increased by increasing forward speed as shown in Fig.5. The
specific power requirement for all planting machines increased by increasing
forward speed. When the forward speed increased from 3.15 10 6.28 km, the
power requirement increased from 15.711to 17.85, from 13.56 to 17.87 and
from 12.61 to 16.66 kW for pneumatic planter, meghanical planter and seed
drill, respectively, at traditional levelling. The power required by pneumatic
planter is more than that required by other planting machines). This can be
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4-Total yield:-

The effect of different treatments of [and levelling, planting method and
planting forward speed on total yield of soybean Mg /ed is illustrated in Fig.7,
The total yield was affected by planting forward speed for both ievelling
methods. The speed of 3.15 km/h gave the maximum yield; 1.29, 1.32 and
1.45 Mgffed for seed dnll, mechanical planter and pneumatic planter,
respectively, with LASER levelling method. Fig.8. This was due to the
reduction of, the planling efficiency (germination ratio) by increasing the
forward speed. The highest yield {1.45 Mg /fed) was obtained by using
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pneumatic planter with LASER levelling. However the least yield {0.79
Mg/fed) was obtained by using seed drill with traditional levelling. It is
remarkable that LASER levelling increased seed vyield by 15 % over
traditional levelling. This was due to the more accurate levelling, which
resulted in maximum sprouting rafio. These resuits are in harmony with those
obtained by Mc Clung et al. (1985), and Seif El-yozal et al {1986). The drilling
and sowing methods less resulted in seed yield than the other methods. This
is due to the increase in number of plants per unit area that increases
compelition of light, minerals and water.
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CONCLUSION

Regarding the effect of sail levelling and planting methods on sgybean
yield, results show that the pneumatic planter at LASER land ievelling
recorded the maximum values of germination ratic 92.27%, uniformity
seeding 94.47% and total yield 1.45 Mg/fed. That indicates the importance of
utilization of the LASER land levelling and pneumatic planter at planting
soybean crop. -
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