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EFFECT OF SOIL MOISTURE STRESS AND SOME
AGRONOMIC PRACTICES ON WHEAT PRODUCTION AND
IRRIGATION EFFICIENCIES

Abd-Allah, M.A.A.
Soils, Water and Environment Research Institute, ARC, Egypt

ABSTRACT

Two field experiments were conducted in 2000/2001 and 2001/2002 growing
seasons at Sakha Agric. Res. Station to study the effect of three varieties of wheat
(i.e. Sakha 69, Sakha 8 and Sids 1), water stress (irrigation at 50% and 75%
depletion of the available soil moisture (DAM), land levelling practices (laser &
Traditicnai) and two methods of planting (driil and broadcasting) under non salt
clayey affected soils on wheat production and some water relations. Split-split-split
plots design with four replicates was used. Varieties occupied the main plots, while
irrigation treatments were placed the sub plots, land levelling practices arranged in.
sub-sub plots and the seedbed planting methods were the sub-sub-sub plots. Results
revealed that:

1. Sakha 69 variety with irrigation at 50% DAM, precisionrlevelling (laser) and drill
planting method were the best combination which obtained significantly
exceeded plant height (3.6%). panicle length (14.49%), 100 grain weight (2.91),
grain and straw yields (12.36% and 7.09%), respectively.

2 \migation at 50% depletion of the availabie soil moisture (DAM), traditional land
levelling and broadcasting method of planting under Sakha 69 variety received
the highest amount of imrigation water requirements (2391 .40 and 2241.73
m>ffed. ) and consumed more water (1783.11 and 1664.30 m %ffed. ) more than the
other treatments in the first and second seasons, respectively.

3. The highest values of field water use efficiency (1.38 and 1.54 kg/m®) and crop
water use efficiency (1.68 and 1.85 kglm’) were recorded when the crop
subjected to 75% DAM, laser levelling, drill method of planting under Sakha 69
variety in the first and second seasons, respectively.

4. irfgation at 75% DAM, laser land levelling and dnli method of planting recorded
the highest values of water application efficiency (84.31%) under Sids 1 variety
compared with other treatments.

Keywords:Wheat varieties, soil moisture stress, land levelling practices, planting

methods and water relations.

INTRODUCTION

Wheat bread is the main diet for the Egyptian population. Therefore,
Egypt is in vital need for sustained agricultural development in order to cope
with the social and economic obligations that are normal consequences of the
continued high rates of population increase. Increasing wheat production is
essential national target to fill the gab between production and consumption.
Wheat production could be increased through cultivation of high yielding
varieties and appropriate agronomic practices. Among the most important
practices are water management, land levelling method and seedbed-planting
patterns.

Water stress is one of the major factors limiting crop production. The
effect of water stress on growth and yield of wheat plants depend on the
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- duration and timing water stress. (Day and ltalap, 1970, El-Sayed, 1982 and
El-Yamany, 1994).

In this connection, Metwally et al. (1984) reported that irrigation at
50% depletion of available soil moisture was the suitable irrigation regime for
wheat. Khater et al. (1997) found that decreasing available soil moisture
content caused a significant decrease for plant height, number of tillers and
spikes/m?>, number of grains/spike, 1000-grains weight, straw and grain
yields/fed.

Concerning the land leveling using laser grade control equipment,
some workers showed significant water savings and yield increases over the
conventionally levelled land and reduced the average costs of production from
6.3 to 15.4% for wheat, beans, cotton and maize, (El-Khatib, 1992 and E!-
Saharigi et al., 1993). El-Haddad et al. (1995) reported that laser levelling with
mechanical seeding for wheat gave the highest margin, LE. 1299.80/fed.
compared with 232.45 LE/fed. for soil smoothing by using wooden leveller and
manual broadcasting.

The aim of the present investigation is to study the effects of soil
moisture depletion levels, land levelling practices and different patterns of
planting on growth and yield of wheat varieties as well as their effects on
some water relations.

MATERIALS AND METHODS

A field experiment was carried out during the two successive seasons
of 2000/2001 and 2001/2002 at Sakha Agricultural Research Station Farm at
Kafr El-Sheikh Governorate. The investigation was done to study the effect of
irrigation regimes, land levelling practices and different patterns of seedbed-
planting on growth and yield of wheat varieties as well as their effects on
some water relations.

A split-split-split plot design with four rephcates was used, and plot
area was 100 m? (20 m in length and 5 m width).

Experimental treatments were carried out as follows:

A. The main plots: (Wheat varieties).
V,: Sakha 69 variety.
V, : Sakha 8 variety.
Vj: Sids 1 variety.

B.The sub plots; Irrigation regimes.
ly:Irrigation at 50% depletion of the available soil moisture content from the
successive depths 0-60 cm.
I,:Irrigation at 75% depletion of the available soil moisture content from the
successive depths 0-60 cm.

C.The sub sub plots: (land levelling practices).
L.:Land levelling by using laser grade control equipment (slop, 0.1%).

. L2: Land levelling using traditional method.

D. The sub-sub-sub plots: (planting patterns).
M,: Drill (mechanical) seeding.
M,: Manual broadcasting.
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Wheat varieties were sown on the 5" of December 2000 and 12" of
December 2001. Harvesting date was took place on the 24" and 26" of May
in 2001 and 2002 seasons, respectively. Nitrogen, phosphorus and potassium
fertilizers were added according to the recommended doses of North Delta
area. Nitrogen fertilizer was applied in the form of urea (46% N) at the rate of
75 kglfed. in two equal doses, the first one before the post planting irrigation
and the second dose at the tillering stage time (before the second irrigation).
Phosphorus fertilizer in the form of calcium superphosphate (15.5% P;0s)
was added at the rate of 100 kg/fed. in one dose before planting. Potassium
fertilizer in the form of potassium sulphate (48% K,O) at the rate of 50 kg/fed.
was added in two equal portions at the same times of adding nitrogen
fertilizer. The experimental field soil was clayey texture, non saline and non
alkaiine soil and the water table depth was 90 cm. Data in Tables (1) and (2)
showed some soil properties of the experimental site, which determined
atcording to Page (1982) and Garcia (1978).

Table (1): Some chemical and physical characteristlcs of experimental

soil (0-60 cm) Mmlanﬁng
Soil EC, [ Particle size distribution
Solt pH g oM sP Texture
Year | depth, dSm™ | SAR cm Sikt Clay
om | 129 |28 % % % [Sand%| T w | clss
2000 | 0-30 | 778 | 2.15 |375|162| 283 |727] 1840 | 32.87 | 48.73 | Clayey
3060 | 790 ] 2905 J493}143] 261 [77.8] 17.20 | 3286 | 50.14 | Clayey
2001 | 030 | 771 | 253 |411|1.70| 281 [746( 20.12 | 30.73 | 49.15 | Clayey

30-80 7.83 3.26 [446 1.51 2.95 7821 19.11 { 30.11 | 50.78 | Clayey |

Table (2): Fleld capacity, wilting point, bulk density and available soil |
moisture content of the experimental field.

Soil depth, |Field capacity| Wiiting | Available soll | Bulk density,
Season _(cm) (%) point (%) | moisture (%) |  glem®
0-15 4533 2463 20.70 1.22
2000/2001 15-30 4473 2431 20.42 127
3045 427 23.22 19.51 1.31
45-60 40.36 21.93 18.43 1.35
Average 43.29 23.52 19.77 1.28
0-15 4575 ~24.85 20.90 1.20
2001/2002 15-30 44.81 24.20 20.61 1.25
30-45 41.30 22.25 19.05 1.30
45-60 40.01 21.11 18.90 1.31
Average 42.97 23.10 19.87 1.27
Characters studied:

1. Growth, yield and yield components of wheat crop:

At hajrvesting time, the yields of grains and straw were recorded and
calculated as ardab/fed. and kg/fed., respectively. A random sample of ten
plants from each plot was taken for measuring plant height (cm), panicle
length (cm) and 100 grains weight (g).

2. Water relations:

2.1. Amount of irrigation water applled was measured by using cutthroat
flume (20 x 90 cm) and calculated as m/fed. (Early, 1975). Seasonal water
applied included effective rainfall/amount.
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- 2.2. Water consumptive use was calculated according to the following
equation (Israelsen and Hansen, 1962).

cu='5"8-6, de—’gamzoo

i-1 100
Where
CU  :Water consumptive use (m>/fed.).
n - Number of irrigations.
6, : Soil moisture content (%), two days after irrigation.
64 : Soil moisture content (%):i before the next irrigation.
Bd : Bulk density of soil (g/em®).
D : Depth of soil.

Soil samples for moisture determinations were taken from each 15-
cmi depth for a total deptn of 60 cm from the ground suriace by a regular
augur. The soil samples were weighed after sampling immediately and dried
in an electric oven to a constant weight at 105°C. Percentage of soil moisture
content at the four soil depths was calculated on oven dry basis. The amount
of water consumed in each irrigation was obtained from the difference
between soil moisture content after and before the following irrigation.

2.3. Water efficiencies:
A. Field water use efficiency (F.W.U.E.):

It was calculated according to Doorenbos and Pruitt (1975) As
foliows:

F W.U.E. Grainyiled (kg / fed.)
Water applied (m / fed.)

B..Crop water use efficiency (C.W.U.E.):-

it was calculated according to Abd El-Rasool et al. (197 1) as follows:

CWUE.= Yield of grain (kg / fed.)
Water consumptive use (m / fed.)
C. Water application efficiency (W.A.E.) %: It was calculated
according to Israeisen and Hansen (1962).
W.AE. = Total water stored in root zone y 1090

Total water applied
Data were statistically analyzed according to Cochran and Cox (1960).

RESULTS AND DISCUSSION

1. Growth attributes:
1.1. Plant height:

The obtained resuits in Table (3) showed that, the irrigation regimes,
land levelling, planting patterns and varieties had a highly significant effect on
plant height of wheat in the two growing seasons. Plants grown at 50%
depletion of available soil moisture were significantly taller than those irrigated
under 75% depletion of available soil moisture in both seasons. The overall
mean values were 134.46 and 133.77 cm for 50% DAM and 129.74 and
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129.19 cm for 75% depletion of available soil moisture in 2001 and 2002
growing seasons, respectively. The obtained results are in agreement with
those obtained by Rayan et al. (1999) and Abou-Khadrah et al. (1999).
Kramer (1975), mentioned that reduction in cell turgor causes a reduction in
cell enlargement which in turn decreases shoots enlargement.

Table (3): Means of plant height and panicle length (cm) as affected by
irrigation treatments, land levelling, planting patterns and wheat

varieties. —
Plant height (cm) Panicle length (cm)
Treatments 2000/01 2001/02 | 2000/01 2001/02
Varieties (V)
Sakha 8 131.59 130.93 1042 - 10.50
Sakha 69 133.43 132.80 11.85 11.93
Sids 1 131.28 13072 11.26 11.33
F.test - -l -l -
L.S.D. 0.05 0.552 0.629 0.156 0.156
0.01 0.835 0.948 0.233 0.240
Irrigation (1) at
50% DAM 134.46 133.77 11.29 11.37
75% DAM 129.74 129.19 11.06 1113
F_test - -l -l -l
L.S.D. 0.05 0.07 0.23 0.04 0.05
0.01 0.10 0.33 0.06 0.07
) Land leveiling (L)
Precision land levelling )
(Laser) 133.15 i 132.45 11.22 11.31
Traditional 131.06 130.52 11.13 11.20
F-test - - ns ns
L.S.D. 0.05 0.07 0.26 - -
0.01 0.09 0.35 - -
Planting method (M)
Drill 132.66 132.06 11.28 11.36
Broadcasting 131.55 130.90 11.08 11.40
F.teu -n -l - -
L.S.D. 0.05 0.42 0.32 0.120 0.120
0.01 0.56 0.43 0.156 0.163
Interaction
IxL ns * ns ns
IxV ns ns ns ns
IxM ns ns ns ns
L x v -l - - -
LxM ns ns ns ns
VxM il bl e -
VxIixM ’ ns ns ns ns
IxLxV ns . ns ns
IxLXM . ns ns ns ns
LxVXM ns ns ns ns
IxLxVXM ns ns ns ns

DAM: Depletion of available soil moisture
-*, **: Significant at the 0.05 and 0.01 probability levels respectively.

_ Data collected in Table (3) revealed that plant heights were highly
significantly influenced by wheat varieties. Plants of Sakha 69 were
significantly taller than those of Sakha 8 and Sids 1 in both seasons. The
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- highest value was 133.43 cm for Sakha 69, while the lowest one was 130.72
em for Sids 1. Such differences might be due to the genotypic variation exists
among the three wheat varieties.

With respect to land levelling practices and planting patterns, the
statistical analysis showed that the precision land levelling (laser) and drill
method increased significantly the plant heights in both seasons as shown in
Table (3). Data also, revealed that the interactions between iand levelling and
varieties were high significant in plant heights. Similar results were obtained
by El-Haddad et al. (1995).

1.2. Panicle length:

Concerning the effect of irrigation treatments on panicle length of
wheat plants as shown in Table (3), it was cbserved that the largest
significant length of wheat panicle was obtained from treatment 50% followed
by 75% DAM. The mean values were 11.29 and 11.37 cm for 50% and 11.06
and 11.13 for 75% DAM in both seasons (2001 and 2002), respectively. Also,
data revealed that, the panicle length was high significantly affected by wheat
varieties and planting methods. Sakha 69 was significantly superior to Sakha
8 and Sids 1 in both seasons.

With regard to planting methods, the statistical analysis showed that
the drill method increased significantly the panicle length of wheat plants
compared to the broadcasting methods, this may be due to this method of
planting achieved a good arrangement for wheat plants which reflected on
growth characters.

On the other hand, the practices of land levelling had no significant
effect on panicle length in both seasons. The interaction between [ x L x V x
M had no significant effect on panicle length in both seasons, while
combination between varieties with planting method (V x M) and land levelling
with varieties (L x V) had a highly significant effect on panicle length in first
and second season respectively. These results are in a good agreement with
those obtained by Abou-Khadrah et al. (1999) and El-Haddad et al. (1995).

2. Yield and yield components:
2.1. 100-grains weight:

Results in Table (4) showed that the 100-grain weight was influenced
significantly by irrigation treatments. 100-grain weight under 50% depletion
gave significantly highest weight than 75% depletion of available soil moisture
in both seasons. 100-grain weight values were 4.988 and 5.021 gram at 50%
soil moisture depletion and 4.660 and 4.643 gram at 75% depletion of
available soil moisture in 2001 and 2002, respectively. These results are in
agreement with those obtained by Sonia et al. (1996) who reported that
increasing soil moisture depletion tended to reduce the 100-grains weight
since at anthers, the stressed anthers had approximately 30% lower starch
content than those from well-watered plants. Furthermore, it is clear in Table
(4) that the 100-grain weight was highly significantly affected by wheat
varieties. Sakha 69 gave the highest values (5.053 and 5.100 gm), while Sids
1 gave the lowest one (4.580 and 4.533 gm) in both seasons respectively.
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Such differences might be due to the variability among wheat varieties
(Essam et al., 1993). Also, data revealed that, precision land levelling with
mechanical seeding (drill method) gave the highest values. The mean values
were 4.893 and 4.911 gm for precision levelling (laser) and 4.86 and 4.87 gm
for drill method in both seasons, respectively. The interaction between | x L x
V x M had no significant effect on 100-grain weight in both seasons.

2.2. Grain and straw yields:
2.2.1. Grain yield (Ardabl/fed.): ‘

The results in Table (4) showed that grain yield/fed. was significantly
greater with irrigation at 50% depletion of available soil moisture than 75%
depletion of available soil moisture. Averages of grain yields were 17.13,
17.31 2nd 16.12 and 16.04 arcab/fed. in 2001 and 2002 growing seasons,
respectively. The previous results are in a good agreement with those
obtained by Abd El-Rahim et al., 1989 and Abou-Khadrah et al. (1999). They
reported that the amount of irrigation water applied was closely related with
grain yield due to increased number of grains/spike and single grain weight
which were greatly affected by the moisture conditions.

Data in Table (4) showed that the differences in grain yield/fed. in
2001 and 2002 seasons were highly significantly among three wheat varieties.
The mean values were 17.45, 16.68 and 15.73 ardab/fed. in 2001 and 17.62,
16.73 and 15.68 ardab/fed. in season 2002 for Sakha 69, Sakha 8 and Sids 1
respectively. Such differences might be due to variability among varieties
genotypes (Essam et al., 1993).

Regarding the influence of planting patterns and practices of land
levelling, data revealed that, precision levelling and drili method of planting
achieved the highest values for grain yield/fed. in both seasons. The increase
in grain yield were 2.79 and 3.56% for precision levelling (laser treatment)
compared with traditional method of land levelling in both seasons,
respectively.

Drili method of planting increased significantly grain yield in both
seasons as compared to broadcasting method. Similar results were obtained
by El-Saharigi et al, 1993. The interaction between | x L xV x M had no
significant effect on grain yield in both seasons. While there was a highly
significant effect for | x L x V in both seasons and significant effect for L x V in
the first season only.

2.2.2. Straw yield (kg/fed.): . :

Data in Table (4) showed that irrigation treatment (50% DAM),
precision levelling (Laser) and Sakha 69 variety achieved highly significantly
influence in the straw yield/fed. than 75% DAM, traditional land levelling and
Sakha 8 and Sids 1. On the other hand, there was no significant effect for
planting method on straw yield. The interaction between | x L x V x M had no
significant effect on straw yield.
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Table (4): Means values of 100-grains weight (g), grain yield Ardab/fed.
and straw yield (kg/fed.) as affected by different treatments.

100-grains Grains yield Straw yields
Treatments weight, {Ardab/fed.) (kg/ied.
2000/01 | 2001/02 | 2000/01 | 2001/02 | 2000/01 | 2001/02
Varieties (V)
Sakha 8 4.848 4.862 16.683 16.732 4171.38 |4175.50
Sakha 69 5.053 5.100 17.452 17.616 4312.84 |4316.16
IS:ids 1 4,580 4533 15.733 15.678 4024.97 |4030.31
_test - - -l - - -
L.S.D. 0.05 0.100 0.121 0.143 0.124 110.77 110.58 (
0.01 0.152 0.183 0.196 0.171 167.83 167.53
Irrigation (1) at:
50% DAM 4,988 5.021 17.125 17.311 4492.29 | 4495.06
7526 DAM 4.660 4.643 16.120 16.039 | 3847.17 ] 388292
_test - *e -l -h L ] -h
L.S.D. 0.05 0.043 0.029 0.119 0.099 91.08 90.95
0.01 0.062 0.041 0.162 0.135 127.40 | 127.19
Land levelling (L)
Laser 4.893 4.911 16.851 16.967 | 4338.13 | 4342.42
Traditional 4.762 4.733 16.394 16.384 | 4001.33 |4005.56
F_tm E o2 - - - - - -
L.S.D. 0.05 0.045 0.022 0.136 0.124 83.66 83.59
0.01 0.062 0.030 0.182 0.166 113.52 | 113.44
Planting method (M) ] )
Drin - 4,862 4.865 16.819 16.921 4197.13 | 4201.38
Broadcasting 4.792 4799 16.426 16.430 | 4142.33 |4146.60
F-test il - - - ns ns
L.S.D. 0.05 0.045 0.020 0.147 0.125 - -
0.01 0.061 0.027 0.197 0.168 - -
Interaction
IxL ns ns ns ns o *
IxVv ' ns ns ns ns ns ns
IxM ns ns ns ns ns ns
LxV ns ns . ns ns ns
LxM ns ns ns ns ns ns
VxM ns ns ns ns ns ns
VxixM ns ns ns ns ns ns
IxLxV ns ns - Co- ns ns
IxLXM ns ns ns ns ns ns
LxVXM ns ns ns ns ns ns
IxXLXxVXM ns ns ns ns ns ns

DAM: Depletion of available soll moisture
*, **: Significant at the 0.05 and 0.01 probability levels respectively.

3. Soil water relations:
3.1. Amount of irrigation water applied:

Applied irrigation water values are shown in Tables (5 and 6). The
obtamed results indicate that the highest values of nrngatlon water applied in
the 1™ and 2™ seasons (2391.4 and 2241.73 m *ffed., respectively) were
recorded with Sakha 69 under 50% DAM, tradltlona| land levelling and
broadcasting method of planting. The lowest values of applied water (1722.76
and 1571.92 m’ffed.) were obtained with Sids 1 under 75% DAM, laser
levelling and drill method of planting in first and second season, respectively.
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Therefore, the saved irrigation water applied was 27.96 and 29.88% in first
and second seasons, respectively.

3.2. Water consumptive use: ' o -

Data in Tables (5 and 6) illustrated the values of water consumptlve
use by wheat plants during the two growing seasons. lt is clear from data that
Sakha 69 variety consumed water more than other varieties followed by
Sakha 8 and Sids 1, respectively. On the other hand, irrigation at 50%
depletion of available soil moisture (DAM) increased water consumptive use
by wheat plants compared with imrigation at 75% (DAM). this is due to that
more available soil moisture through increasing the irrigation water applied
gave a chance for more consumption of water.

Table (5): Effect of irrigation regime, land levelling, planting methods

and wheat varieties on applied water, consumptive use
and water use efficiencies of wheat plants (first season).
Treatments 8%
‘g. 2 ‘g g > s ) S >
= _. . E-3
s |5 | 92| E3. |832(33f| 58 (35955335,
2| 5= | 553 | gs% (@it |8::| &3 R
$U\E | 5T | 2FT (RgR\TRE T TERSTES
O's . '
Laser Drilt 1992.73 | 1598.56 { 2617.80 1.31 1684 | 80.22
50% Broadcasting | 2132.71 | 1658.11 | 2556.81 1.20 1.54 77.75
Sakha | DAM [ Traditional Orill 2216.43 | 171870 | 2539.27 | 115 | 148 | 77.54
Broadcasting | 233140 | 1783.11] 2437.70 1.02 1.37 74,56
69 . Laser Drill 1779.18 | 1485.96 | 2460.73 1.38 1.66 |- 83.52
75% Broadcasting | 1919.18 | 1540.90 | 2386.91 1.24 1.55 80.29
DAM | Traditional Drill 2004.93 | 1616.58 | 2386.91 1.19 1.48 80.63
Broadcasting | 2174.99 | 1685.58 | 2294.31 1.05 1.36  77.50
Laser "~ Orit 184315 [ 154648 | 250245 | 1.20 | 1.62 | 79.59
50% Broadcasting | 2087.32 ] 1611.18 | 2439.89 1.17 1.5 77.19
Sakha | DAM [ Traditional Dril 2188.27 | 1656.96 | 2427.38 | 1.11 | 146 | 75.72
Broadcasting | 2363.21 | 1722.93 | 2330.28 0.99 1.35 72.29
8 Laser Dl 1752.26 | 1470.42| 235230 | 1.34 | 160 | 83.92
75% Broadcasting | 1897.71 | 1531.31 | 2290.50 1.21 1.50-] 8069
DAM | Traditional Drill 1971.10 | 1564.50 | 2281.73 1.16 1.46 79.37
Broadcasting | 2146.31 | 1632.81 | 2190.50 1.02 1.34 76.08
Laser Drilt 1845.15 | 1495.24 | 2351.70 1.27 1.57 81.04
50% Broadcasting | 1995.15 | 1557.11 | 2295.83 1.156 1.47 78.04
Sids DAM | Traditional Drill 2135.10 | 1618.48 | 2281.14 1.07 1.4 75.80
Broadcasting | 2312.11 | 1688.48 | 2189.90 0.95 1.30 73.30
1 Laser Drill 1722.76 (145240 | 2210.60- - 128 | 1.52 | 8431
75% Broadcasting | 1867.31 | 1521.33 ( 2150.30 1,15 1.41 81.47
DAM | Traditional Drilt 1948.27 | 1493.52 | 2144.30 1.10 1.44 76.86
Broadcasting | 2120.10 | 1566.12 ] 2043.51 0.98 1.30 73.87

DAM: Depletion of available soil moisture

1491



Abd-Allah, M.A.A.

Table (6): Effect of irrigation regime, land levelling, planting methods
and wheat varieties on applied water, consumptive use and
water use efficiencies of wheat (second season).

Treatments 4 o on_ IS
° 59 | 8 @ nE |S
2 32| By 3£ 35 -
» o = E 1 5 g cg ; x x |0 g
$§_ |5 _|eE. | EB. |sE|it|sE| 33 |8z s
2S |8 | £33 X 23| §E | 5| §2| £ |8%°
s 'E 5 ; e~ g: © 2 x o9 Q-! e &:
s |k 3 2 £e| &5 25 | o2 B°
i - i ws Qo 3
Laser Drill 1842.73(1473.11|2705.40| 1.47 1.84 |(79.94
50% Broadcasting|1986.71(1534.22(2624.23| 1.32 1.71 |77.25
Sakha | DAM |Traditional Drill 2066.40(1592.1212597.18 1.26 1.63 |77.10
Broadcasting|2241.73|1664.30/2516.26] 3.12 1.51 |74 24
69 Lase—l Drill 1628.91(1360.22|2516.02| 1.54 1.85 |83.50
| 75% Broadcasting|1772.88/1425.16|2440.53| 1.38 1.71 |80.04
DAM | Traditional Drill 1892.74[1490.91|2414.40| 1.28 1.61 |[78.77
Broadcasting|2063.03]/1561.11]2341.12] 1.13 1.50 [75.67

R N .. | - Laser Drill 1793.00|1421.50[2590.11| 1.44 | 1.82 |79.28
re - 50%. | Broadcasting|1937.13|1486.56]2510.10| 1.30 | 1.69 [76.74

_ Spkha DAM . Tradmonall Drilt l2038.31 1531.35(2499.46) 1.23 | 1.63 |75.51

adcasting|2215.11|1603.36/2421.24] 1.09 | 1.51 |72.38
1602.30)1345.11)2408.80) 1.50 | 1.79 |83.95

: - 1750.13[1411.23(2330.38] 133 | 1.65 |80.63

DAM |Traditional|  Drill 1844.21]1439.60[2336.99| 147 | 1.62 [78.06
3 Broadcasting [2615.33[1510.01]2250.70| 1.12 1.49 |74.93

- | taser .| - Drll "[1695.10[1369.31[2363.09| 138 | 1.73 |80.78
50%. | __ |Broadcasting|1839.13{1435.05{2281.19| 1.24 | 1.59 [78.03

| ‘'Sids | DAM Tradmonal Drill 1985.00]|1493.132270.56| 1.14 | 1.52 |75.22
' Broadcasting|2160.08]1563.25/2186.81) 1.01 1.40 |72.24
1 Laser Drifl 1571.92(1327.00]2221.52 1.41 1.67 |84.42
75% Broadcasting|1710.13/1388.31|2120.05) 124 | 1.53 [81.18
DAM | Traditional Orill 1745.10]1368.41]2120.92| 1.21 1.54 |78.41
Broadcasting|1915.31]|1431.22(2020.78] 1.06 | 141 [74.73

DAM: Depletion of avaifable soil moisture

Data in Tables (5 and 6) indicated that water consumptive use was
also influenced by planting methods and practices of land levelling.
Broadcasting method and traditional method of land levelling consumed water
.more than drill method and precision land ievelling, this is may be due to
broadcasting method and traditional levelling received the highest amount of
irrigation water applied in comparison with drill method and precision land
levelling in both seasons. The highest values of water consumptive use in the
first and second seasons (1783.11 and 1664.3 m 3fed. ) were obtained with
Sakha 69 variety under 50% DAM, traditional levelling and broadcasting
method of planting. These results are in agreement with those obtained by
Saied et al. (1996).
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3.3. Field water use and crop water use efficiencies:

Tables (5 & 6) showed the field water use and crop water use
efficiencies in Kilogram of wheat grain per cubic meter of water as influenced
by different treatments throughout the two seasons of investigation. Irrigation
at 75% DAM, precision land levelling and drill method of planting under Sakha
69 variety achieved the hughest values of field water and crop water use
efficiencies (1.38, 1.166 kg/m°® and 1.54 and 1.85 kg/m ) in both seasons,
respectively. While irrigation at 50% DAM, traditional land levelling and
broadcasting method of planting under Sids 1 variety achieved the |owest
values of field water use and crop water use efficiencies (0.95, 1.3 kg/m® and
1.01 and 1.40 kg/m®) in first and second seasons, respectively.

3.4. Water application efficiency:

Values of water application efficiency are shown in Tables (5 & 6).
The obtained results revealed that irrigation at 75% depletion of available soil
moisture, drill method for planting and precision land levelling under Sids 1
variety achieved the highest value of water application efficiency (84.31,
84.42%). The lowest values were (72.29 and 72.24%) with irrigation at 50%
DAM, traditional land levelling and broadcasting method of planting under
Sids 1 variety for both seasons, respectively.

It can be concluded that under this investigation, Sakha 69 variety,
irrigation at 50% depletion of available soil moisture, drill method of planting
and precision land levelling using laser equipment were the best combination
to achieve the highest grain yield, field water use and crop water use
efficiencies at North Nile Delta. ,
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