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Abstract

The present work was carried out to study the effect of land lev-
eling by laser technique, leveiing slope ( 0.03%, 0.05% ) and strip length
on water application efficiency and the performance of chisel plough and
seed-drill. The field experiments were conducted at Sids Agricultural Re-
search Station in clay soil, planting (Sids -1) wheat variety. Using Nord-
sten seed drill, Dainish make and a local manufactured chisel plough. The
results indicated that, the highest water use efficiency and yield were
obtained when field plot length was of 150 m and slop 0.05 % while the
lowest water use efficiency and yield were obtained at zero level and
plot length of 150 m. The operating tractor slip and actual field capacity
were not affected by slope % but were affected by plot iength. The av-
erage tractor forward speed increased by 19 %and 4% for chisel plough
and seed drill respectively when the plot length increased from 50 m to
150m. Also the tractor fuel consumption was not affected by surface
slope but were affected by plot length The tractor fuel consumption lit/
h. increased by 4% and 19% when using chisel plough and seed drill re-
spectively when the strip length increased from 50m to 150m. Field ca-
pacity increased by 38 % and 27 % for chisel plough and seed drill re-
spectively when the plot length increased from 50 m to 150m.

INTRODUCTION

Adoption of laser land leveling practices has gained considerable attention in the
last two decades due to irrigation water saving, and optimize productivity. Laser Land
leveling practices are also considered to be among methods that save some of the ma-
chinery energy consumption. Frank, (1974), indicated that, increasing farm efficiency
was adversely affected if the ground is leveled and operational problem Rumble and Jo-
seph (1982) concluded that, the field can be irrigated with very little labor using large
flows of water and designed water control structures. Irrigation farming is again becom-
ing competitive in its ability to produce high yields of a large variety of products. El-
haddad ef al., (1984), mentioned that preliminary studies indicated that leveled agricul-
ture land saved field irrigation times. An extension effort coupled with a basin rehabili-
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tation program would allow to change on-farm irrigation practices to long furrow basin
system. This in turn would open the door for mechanized agriculture practices. For af-
fecting on water saving, productivity El-Yazal and Ismail. (1986) found that precision
land leveling has increased irrigation efficiency and yield in large basin irrigation for
fields of wheat also El-Sahrigi (1988) reported that, using laser beam as a control sys-
tem in land leveling increased yield of crops and saved water used for irrigation. On oth-
er hand Hamada, (1990), found that, seeding rate slightly decreased by appropriate
land leveling accuracy and planting costs decreased as result of machine planting
speed.

Michael, (1990), stated that, field leveling resulted in increasing the coefficient
of useful time, field capacity and germination ratio as compared with field unleveled
field. Abdel-Dayem et al., (1991), indicated that the high accuracy of land leveling and
drain lines improved the machines efficiency and helped in increased tractor speed in
field operations. EL-khatib, (1992), concluded that, the effectiveness of different land
leveling methods on the performance, showed that, there are relation between preci-
sion land leveling index and tractor operational speed, hence increase the actual work-
ing speed by decreasing the precision land index value.-Abdel-Rahman, (1994) conclud-
ed that water requirement m3/fed, was highly affected by the precision of land leveling
index value which decreased with low (index) values.

The present work mainly highlighted the effectiveness of different land leveling
technique and field strip length on the operation of chisel plough and seed-drill perfor-
mances. resulted by increasing width and effectively leveled.

MATERIALS AND METHODS

The field experiments were conducted at Sids Agricultural Research Station -
Bani Suief Governorate during 1998, 1999 seasons to study the effect of field strip
length and laser land leveling techniques on water application efficiency and the perfor-
mance of chisel plough and seed-drill field efficiency. The experimental area was divided
. into four equal plots. The control field was leveled depending on traditional method, the
first plot was zero leveling, the second plot was 0.03%, and the last plot was 0.05%
field slopes by the effect of laser equipment. Each plot was divided into three length
wise sections 50, 100, and 150m, having 15 m width per each. Mechanical soil analysis
indicated that soil type was 29.73% silt, 53.91% clay and 2.43% CaCog, and the soil
texture was clay. Bulk density was about 1.2 g/em®in the first 5 cm (layer) and in-
creased with soil depth. Values of available water, field capacity and wilting point were
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31 % 19 % and 11 % respectively.

The plots were irrigated with surface irrigation, and a four inch flow meter was
used to measure the water discharge in each plot. The following implements were

used :

1. Belaruse tractor 80 hp.
2. Chisel plough local made 7 tines.
3. Seed-drill width 2.5m Nordsten-Danish made.

Measuring instruments were used during the field experiments such as stop
watch, measuring tape (50m) and speedometer.

Methods of Calculations :

WUE = [yield (kg/fed)/total applied water (m®/fed).}
Where : WUE = water use efficiency kg/ma.

slip percentage of wheels tractor
Li-Lp
Slip %= —— x 100
Ly
where : Ly = advance per 10 wheel revolutions with no load, m.

L, = advance per 10 wheel revolution with load, m.

The theoretical field capacity (TFC) was calculated by the following formula :
TFC=WXS Fedh.
where : W = width of machine, m.
S = travel speed, km/h.

The actual field capacity (AFC) was calculated as follows :

9
AFC= ——————— . Fed/h.
total time required

RESULTS AND DISCUSSION

The main goal of the present work is to use the laser land leveling technique to
study the effect of plot length and slope on irrigation application efficiency and to de-
termine the most pertinent performance for some farm machinery operation under dif-
ferent field plot length.
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Irrigation characteristics:

The data listed in table (1) and fig (1) show that the water use efficiency de-
creased by increasing the plot length in the traditional leveled plot. Also, it is noticed
that, in the zero leveled plot, the water use efficiency reduced from 1.81 kg/m® to
1.69 kg/m® when the plot length increased from 50m to 150 m. The plot leveled with
slope of 0.03% recorded of increased water use efficiency by 27.7 % more than the
plot leveled at zero having plot length 150m. Also the plot leveled at slope of 0.05%
had the same trend of the water use efficiency recording an increase of 31.8 % and
5.6 % more than the plots were leveled at zero level and 0.03% slope under plot
length 150m, respectively. Results show that, the plot length of 150m and slope 0.05
% may help in obtaining higher yield and more water use efficiency. This finding was
due to the long strip with no borders, no bends or cross channels and the slope had im-
proved the water distribution. Also fig (1) indicates that the WUE started to decrease
by increasing the value of slope. Table (2) indicates that under chisal plough, the plot
length of 50 m and at zero level was not less than plots leveled at slope 0.03 % or
0.05%.The effectiveness of different land leveling techniques and strip length on the
performance of the chisel plough is presented in table (2). It is noticed that, there was
relationship between field strip length, tractor operational speed, and actual field ca-
pacity. The tractor operational speed was increased when the field strip length in-
creased from 50 m to 150 m for all slope values. Tractor operational speed increased
from 3 to 4.3 km/h when the strip length increased from 50 to 150 m at field slope of
0.05 %. The data in table (2) indicated that, tractor fuel consumption was not affected
by soil surface slope but was affected by plot length. The tractor fuel consumption in-
creased from 11.9lit/h to 12.5 lit/h when strip length increased from 50m to 150 m.
This finding was due 1o the increase in speed. Also, the actual field capacity increased
from 1.17 Fed/h to 1.62 Fed/h when the strip length increased from 50 m to 150 m
for all slope values. For the seed drill, table (3) shows that, the average operational
speed increased from 3 to 3.9 km/h when the field strip length increased from 50 to
150 m, at slope value of 0.05 %. The tractor fuel consumption was not affected by soil
surface slope but was affected by plot length. The tractor fuel consumption increased
from 3.96 lit/ h to 4.50 lit/ h when the strip length increased from 50m to 150m. This
finding was due to the increased in speed. Also, the actual field capacity increased from
1.67 Fed/h to 2.13 Fed/h when strip length increased from 50 to 150 m at slope val-
ue of 0.05 %. This finding was due to, higher tractor speed and less turning time when
the strip length increased. The data presented in table (1) indicated that, the yield in
the first 50 meters in laser leveling were not significant. The effect of slope was clear
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for long strips. In the first 50 m the yield was 2690 kg/fed for all values of slope. After
the first 50 m the yield started to decrease for zero leveled but for the strips which
were leveled with slope 0.03, 0.05 %, the yield increased. In plot length 100 m the
yield was 2680, 2685 and 2690 kg/fed for plots zero leveled, 0.03 and 0.05 %, re-
spectively. In the plot which was leveled with slope 0.05% at length150 meter The
yield increased by 0.75% and 3% for zero level plot, and 0.03% slope plot, respective-
ly.

CONCLUSIONS
Water application efficiency :

The highest water use efficiency and the highest yield were obtained when the
plot length was 150 m and field slope 0.05 %. The lowest water use efficiency and low-
est yield were obtained when field was zero level and plot length was 150 m. The aver-
age tractor operational speed increased while the field strip length increased from 50
to 150 m for both chisel plough' and seed drill operations when vaiues of slope were
(zero, 0.03%, and 0.05%). The actual field capacity increased from 38.46 % to 27%
when the strip length increased from 50 to 150 m for both chisel plough and seed drill
operations when values of slope (zero, 0.03% and 0.05%). Data concluded that, the
tractor operation performance was not affected by slope values of slope but rather af-
fected by plot length.
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Fig. 1a, 1b, 1c and 1d. The effect of plot length and land surface slope on the WUE,
water applied and yield of wheat crop.
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