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EFFECT OF SOIL MOISTURE REGIME ON YIELD AND ITS
COMPONENTS AND WATER USE EFFICIENCY FOR SOME
WHEAT CULTIVARS

[35]

Moussa', A.M. and H.H. Abdel-Maksoud’
ABSTRACT

This research trial was conducted, during 2001/2002 and 2002/2003 seasons, at
Gemmeiza Agric. Res. St., in order to investigate the influence of different irrigation
regimes, i.e. irrigation as 40-45 (I,), 60-65 (1;) and 80-85% (I,) of the available soil
moisture depletion, on yield and its components and water use efficiency for eight
wheat cultivars namely Sids I, Gemmeiza 7, Sakha 8, Gemmeiza 9, Sakha 93, Giza
168, Gemmeiza Sand Giza 170. The results can be surnmarized as follows:-

Subjecting wheat plants to drought-stress resulted in a significant reduction in
grain yield, while the reduction in straw yield did not reach the significance level,
and this was true in the two growing seasons of study. Regardless irrigation treat-
ments, grain and straw yields were significantly differed, due to the tested wheat
cultivars; in 1¥season only. Yield components i.e. number of spikes/mz, number of
grains/spike, grain weight/ spike and 1000-grain weight seemed to be increased as
the irrigation regime were increased. Moreover, these traits were significantly dif-
fered due to the tested wheat cultivars. However, Gemmeiza 7 cultivar surpassed the
other tested cultivars with respect the above mentioned traits except, number of
spikes/ m since Sids 1 cultivar was the superior. Water Consumptive Use (CU) for
tested wheat cultivars under study were significantly increased as water stress in-
creased. The highest CU value was recorded with Gemmeiza 9 cultivar. The tested
wheat cultivars were significantly interacted with the adopted irrigation regimes
with regard to water consumptive use. Water Use Efficiency (WUE) tends to in-
crease significantly as irrigation regime decreased i.e, low stress condition. The
highest WUE value was recorded for Gemmeiza 7 cultivar. The tested wheat culti-
vars' were significantly interacted with the adopted irrigation regimes with regard to
water use efficiency. Crop susceptibility factor {CS) indicates that the reduction in
wheat yield was acceptable due to drought stress under I irrigation regime. Increas-
ing drought condition i. e. I; resulted in differentials higher CS values Sakha 93
proved to be the most drought- tolerant wheat cultivar , compared to cther tested
ones, as an average of the two seasons. To save irrigation water without great im-
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pairing in grain yield, its recommended to irrigated the wheat plants after as a deple-
tion of 60-65% of the available soil moisture under Gemmeiza conditions because of
the reduction in grain yield is acceptable under such of irrigation regime.

Key words: Wheat cultivars, Water use efficiency (WUE), Water consumptive use
(CU), Crop susceptibility factor (CS), Soil moisture regime

INTRODUCTION

In Egypt, wheat (Triticum aestivum-
L) is the most important cereal crop.
However, the gap between the local pro-
duction and copsumption is continuously
increased due to increasing the couniry
population with limited cultivated area.
So, increasing wheat production, either
horizontal or vertical, through scientific
basis is a national target. Cultivating the
new reciaimed areas with drought tolerant
cultivars under modern irrigation sys-
tems, will increase wheat production
horizontally. Meanwhile, cultivation of
high yielding cuitivars and applying the
proper agronomic practices mean increas-
ing wheat production vertically.

Irrigation is the most important and

limiting practice affecting wheat produc-

tion in arid and semi-arid regions. So,
irrigation optimizing i.e. applying the
irrigation water timely and quantitatively
will increase wheat yield and save water
as well and will be an important mean in

increasing . water use efficiency and re- .

ducing the gap between wheat prodiction
and consumption.

El-Kalla et al (1995) found that jrri-
gation after high soil moisture depletion
significantly decreased plant helght
number of tillers, number of sp:keslm R
number of grains/spike, 1000-grain
weight and grain and straw yields.
Shalaby et al (1992) found significant
variation among 16 br:ad wheat geno-

types, grown under three irrigation re-
gimes ie. 2,3 and 4, irrigations in grain
yield, spike length, number of spikelets /
spike and 1000-kernel weight.

Several research trials were conducted
in order to increase WUE for wheat
through different management. Khater ef
al (1997) found that WUE values were
improved as irrigation was applied to
refill the root zone to 100% of field ca-
pacity. Moreover, Hefnawy and Wahba
(2003) reported that reducing the number
of irrigation, through skiping the late
ones, resulted in higher WUE values for
wheat crop. In addition, Yousef and Eid
(1994) found that irrigation at a depletion
of 30% of available soil moisture gave
the highest grain and straw yields and
WUE values for Sakha 69 wheat cultivar.

The objective of the present research

-is to determine the effect of different irri-

gation regimes on yield and its compo-
nents and water use¢ efficiency for some
wheat cultivars.

MATERIAL AND METHODS

In order to achieve the objectives of
the herein research, two field experiments
were executed at Gemmeiza Agric. Res.
Station during 2001/2002 and 2002/2003
seasons. The s0il of the experimental site
is clayey in texture, with water table more
than 150 cm and some of its water con-
stants are shown in Table (1).
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Table 1. Some soil water constants of the experimental site

Soil Field capacity, W/W%  Wilting point, W/W% Bulk density, g cm™
dff:.h 2001/2002  2002/2003  2001/2002  2002/2003  2001/2002  2002/2003
015 45.60 44.30 24.90 24.60 111 1.02 ’
15-30 40.20 39.60 21.60 21.50 1.26 1.20
30-45 38.60 38.00 20.90 20,65 1.30 1.26
45-60 37.00 36.90 19.80 24.60 131 1.29

The adopted experimental treatments
were arranged in split-plot design with
three replicates. The main plots repre-
sented itrigation regimes as follows:

1- Irrigation when 40 — 45 % of the
avaijlable soil moisture was depleted
(Ip)

2- Irrigation when 60 — 65 % of the
available soil moisture was depleted
(L)

3- Irrigation when 80 — 85 % of the
available soil moisture was depleted
(I3
The sub-plots were assigned to the

tested 8 wheat cuitivars namely Sids 1,

Gemmeiza 7, Sakha 8, Gemmeiza 9,

Sakha 93, Giza 168, Gemmeiza 5 and

Giza 170. The size of the main and sub-

plot equal to 70 and 4.2 m? in 1* and 2™

seasons, respectively. The two experi-
ments were sown on the 26® of Novem-

ber 2001 and 21* of November 2002.
Irrigation water was delivered to the

plots through a circular orifice and water

quantity was measured using the formula
of immersed orifice according to James

(1988} as foliows: '
Q=061x0334AV,
Q@ =quantity of irrigation water, L/sec.
A = Area of the orifice, cm’.

h = effective water head over the ori-

fice center (m.).

where

Water consumptive use (for the dif-
ferent wheat cultivars under the adopted
irrigation regimes) was determined by
sampling the soil just before each irriga-
tion and 48 hrs later from 0-15, 15-30,
30-45 and 45-60 cm depth of soil layers.
Besides first and the next irrigation,
wheat plants under [, , I; and I; treatments
received three, two and one irrigation,
respectively, in 1% and 2™ seasons. Irriga-
tion dates and quantities of applied water
are shown in Table (2). Water Use Effi-
ciency (kg grain/fed/mm water con-
sumed) was estimated according to Mi-
chael (1978). As follows:

Water Use Efficiency (W.U.E.) = Y/Cu
Where:

Y =Grain yield (kg /fed.)
Cu = Water consumed (mm).

The crop susceptibility factor(CS) was
calculated on grain yield basis, using
formula presented by Hiler and Clark
(1971) as follows :-

CS=Ym-Yi/Ym
Where:

Ym = yield potential without drought
Yi =yield under drought

Annals Agric. Sci., 49(2), 2004



P00Z (D)6P <198 DHBY Sfeuuy

Table 2. Date and quantity of irrigation water and accumulated water applied {mm) under different irrigation regimes in
2001/2002 and 2002/2003 seasons

Preceding Irrigation Sowing 1 st 2nd 3vd 4 th Accumulation
crop regimes date irrigation irrigation irrigation irrigation water applied
2001/2002 season
1, Date 26/11/2001 17/¥2/2001 6/2/2002 2/3/2002 18/3/2002 6183
Q,mm 161.8 95.5 121.2 133.8 106.0
Cotton I, Date 26/11/2001 17/12/2001 9/3/2002 10/4/2002 - . 5910
Q,mm 161.8 95.5 188.3 145.4 - - ‘
I; Date 26/11/2001 17/12/2001 18/3/2002 - - 502.3
Q,mm 161.8 95.5 245.0 - - -
2002/2003 season
I, Date 2171172002 11/12/2002  21/1/2003 19/2/2003  22/3/2063 534.1
Q,mm 112.1 109.3 91.3 1221 593
Maize I, Date 21/11/2002 11/12/2002 15/2/2003 1/4/2003 - 471.8
Q,mm 1121 109.3 130.4 120.0 -
I, Date 21/11/2002 11/12/2002 13/4/2003 - - 445.8
Q,mm 112.1 109.3 2244 - -

PROSYEIA-|2PQY PUE ESSNOIY
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All of agronomic practices i.e. N -
fertitization, pest control ...etc, were
done as recommended for wheat
production in the region. At harvest, the
plants of each entire sub-plot area were
sampled in order to determine staw (ton/
fedy and grain yields (ardab / fed).
Number of spikes/m’ was calculated by
counting all spikes per square meter
selected at random from each sub-plot.
Ten spikes were taken randomly from
each sub-plot to estimate the following
characters; number of spikes /m?, number
of grains/spike, grain weight/spike and
1000-grain weight, Data were statistically
analyzed according to Snedecor and
Cocheran (1980).

RESULTS AND DISCUSSION
Yield and yield components
1- Number of spikes /m* -

The triat of spikes/m’in 2001/2002
and 2002/2003 seasons as affected by
irrigation treatments, wheat cultivars and
their interaction are presented in Table
(3). The results revealed that irrigation
treatments si%rniﬁcantly affected number
of spikes/m® in 2002/2003 season,
whereas, no significant effect was de-
tected in the first season 2001/2002. The
largest number of spikes/m” were ob-
tained under sufficient irrigation (I;) as
compared with (I;) and ([;) ones. These
results are in full agreement with those of
EL-Kalla ef al (1993), Ali (1997), Abou
Khadrah &f af (1999) and Hefnawy and
Wahba (2003). Data showed that the

2 2 -
number of spikes/m™ are in accordance -

with Jack and Major (1994) who con-
cluded that number of spikes per plant
was the most important yield component
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determining final yield. Sids 1 cultivar
interacted with the adopted irrigation
treamments to increase number of
spikes/mz, while Gemmeiza 7 cultivar
followed an opposite trend in this respect.

2-Number of grains/spike

Regarding irrigation treatments, data
in Table (3) reveal that irrigation treat-
ments significantly affected number of
grains/spike in the first season 2001/2002
only. The highest number of grains/spike
{60.05 and 59.50) was obtained under
sufficient irrigation (I,), whereas the low-
est values (55.38 and 55.02) resulted
from {I;) treatment. in 2001/2002 and
2002/2003 seasons, respectively, this may
be due to dzcreasing soil moisture in the
root zone, Similar results were obtained
by Moustafa et al (1996) and TawfTiles
ef al (1997) who indicated that the
drought reduced number of kemels/spike
as the most yield components affected by
drought stress. The present results are
also similar to those obtained by Ali
(1997) who found that, the kernels num-
ber/ spike were increased when irrigation
frequency increased from 3 to 4 irriga-
tions. Data in Tabie (3} indicated also that
the number of grains / spike was highly
significantly influenced by the tested
wheat cultivars in the two growing sea-
sons, Gemmeiza 7 cultivar significantly
exceeded the other cultivars in both sea-
sons, while the lowest value was given by
Sakha® cultivar, Such differences may be
due to variability among the wheat culti-
vars under study. Al (1997), Abd El-
Majeed ef af (1998) and Abd El-Ail
(1999) detacted differences in number of
kémels / spike among wheat cultivars.
*The interaction between irrigation re-
“gimes and cultivars did not exert signifi-
*cant effect on grains number/spike.
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Table 3. Average of number of spikes/m* and number of grains/spike for some wheat
cultivars as affected by different irrigation regimes :

Irrigation Cultivars No. of spikes/m* No. of grains/spike
regimes (b) 2001/ 2002 Average 2001/ 2002/ Average
(a) 2002 2003 2002 2003
Sids 1 39200 36000 37600 5820 6990 59353
Gem. 7 370.00 34333 35666 68.13 6830 6321
Sakha 8 34433 34333 343.83 3213 5177 51.95
I, Gem. 9 37200 33667 35433 6747 5510 61.28
Sakha 93 37333 34500  359.16 3580 6087 58.33
Giza 168 342.67 33500 338.83 62.87 57.00 59.93
Gem. 5 376.67 35333 36500 61.67 6043 61.03
Giza 170 337.33  353.33 345.33 54.13  61.67 57.90
Average 363.54 34625 35489 6005 5950 59.77
Sids 1 390.00 35833 37416 5720 6040 58.80
Gem. 7 321.33 27667 29900 6487 64.53 64.65
Sakha 8 340.67 323.33 332.00 51.27 4907 30.17
I Gem. 9 358.00 30500 331.50 63.20 35497 59.08
2 Sakha 93 30933 303.33 30633 5527 6030 57.78
Giza 168 352.00 30333 32766 6133 5677 59.05
Gem. 3 344.00  313.33 328.66 6040 53507 57.73
Giza 170 332.00 351.67 34183 53.87 5987 5687
Average 34342 31687 330.14 5842 3761 58.01
Sids 1 34400 316.67 330.33 5373 5900 56.36
Gem. 7 296.00 265.00 28050 64.00 62.07 63.33
Sakha 8§ 32600 31500 32050 4153 4797 44.75
I Gem. 9 32533 28000 30266 6220 5263 57.41
g Sakha 93 30933 29677 30300 5500 54.00 54.50
Giza 168 31933 30333 31133 58.60 5363 56.11
Gem. 5 31933 300.00 30966 56.8¢ 51.63 54.21
Giza 170 32200 350.00 33600 5120 58.67 54.93
Average 32017 30333 311.75 55.38 55.02 55.20
Sids 1 37533 345.00 36016 5638 6010 5824
Gem. 7 32911 29500 31205 6567 6513 635.40
Average for Sakha 8 337.00 32722 33211 48.31 4960 48935
all irrigation Gem. 9 35178  307.22  329.50 6429 54.23 59.26
regimes Sakha 93 33067 31500 322.83 5536 5839 56.87
Giza 168 338.00 31389 32594 6093 5524 58.08
Gem. 5 346.67 32222 33444 5962 5628 57.935
Giza 170 33044 35167 341.05 53.07 6007 56.57
Average 34237 32215 33226 5795 5738 57.66
Irrig.(a) n.s 18.328 - 3.256 n.s -
LS.D. at 5% Cultivars. (b 20799 20902 - 4.697 4.281 -
Interaction n.s n.s - n.s n.s -
(axb)
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3-Grain weight / spike {(g)

Dawain Table (4) indicate an increase
in grain weight / spike with sufficient
irrigation ({,), compared to the other two
treatments { [; and 1; ) as exposing the
plarits to drought stress and the effect was
significant in 2001/2002 season. Grain
weight / spike at full irrigation increased
by 12.48 and 16.36%, compared with (I;)
weatments and by 6.01 and 4.43 % with
(1) treatments in the first and second sea-
son, respectively. This character is linked
to the other yield components. ie. num-
ber of grains/spike and 1000-grain weight
to obtained grain yield / fed Similar re-
sults were obtained by Gharti and Lales
(1999) who reported that grain weight /
spike was significantly correlated with
soil moisture content. Data in Table (4)
also indicated that wheat cultivars were
varied significantly in grain weight
/spike. Gemmeiza 7 significantly ex-
ceeded the other tested wheat cultivars-in
this character while Sakha 8 gave the
lowest values in the two growing seasons.
Such differences may be due to the varia-

tion among genotypes of cultivars (Ra-.

yan et al 1999), The interaction betwesn
irrigation regimes and cultivars was in-
significant for grain weight /spike in both
$2asons.

4-1000- grain weight (g )

From data in Table (4) showed that
1000-grain. weight was influenced sig-
nificantly by irrigation treatments in both
seasons. Increasing irrigation water (I,
treatment) had significant highest values
of 1000-grain weight Grain index at full
irrigation (I;) increased by 4.18 and
10.39% as an average of the two seasons
more than the plants subjected 10 soil

LA
)
—

moisture stress irrigations {l, add I3)
treatments, respectively. These resuls are
in agreement with those obtained by %I-
Kalia ef af (1993), Sonia ef «f ( 1946)
and El-Marsafawy er al-{1998), w0
stated that increasing soil moisture dep-e-
tion tended to reduced :16€00- gZrain
weight. The evaluated wheat cultivars
significantly varied in 1000y grain wei ht
where Gemmeiza 7 cultivar proiuced
higher grain index than the other ctiii-
vars, while the lowest value was obteived
by Sakha 8. The differences in grain in-
dex were previously reported by Shalaby
et al (1992 and Hefnawy and Wahba
{2003). The interaction between the irri-
gation regimes and cultivars was insig-
nificant for 1000-grain weight in both
seasons,

5-Straw yield ( ton/fed. )

Data in Table (5) show that the tested
irrigation treatments insignificantly influ-
enced straw vield / fed. in both seasons,
However, full irrigation treatment (1)
produced straw yield higher than the

other treatments in which plants were

subjected to drought ie. I, and §;. The
percentage of reduction in straw vield,
due to drought conditions under {; and 15
irrigation  wreatments were 13.70 and
20.91% in first season and 6.65 and [3.30
in second one. Massoud ez af {1999’ es-
timated the percentage of reduction in
straw yield due to fate drought to ba 3 '%.
Abou-Khadrah et al (1999) stated that
the increase in straw yield ‘Bs amourr of
irrigation increased might be due to the
increase of yield components suct as
number of productive. tillers: and grc +th
attributes. The interaction between irriga-
tion regimes and cultivars was insignifi-
cant for straw yicld in both seasons.
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Table 4. Average of grain weight/spike and 1000-grain weight for some wheat culti-
vars as affected by different irrigation regimes

irrigation Cultivars Grain weight/spike {g.) 1000-grain weight (g.)
regimes (b 2001/ 2002/  Average 2001/ 2002/  Average
(@) 2002 2003 2002 _ 2003
Sids 1 2797 3627 3212 5123 3657 5390
Gem, 7 3483 4423 3.953 5660 B30 5745
Sakha 8 2497 3237 2867 4607 4993 4800
r Gem. 9 3390  3.767 3578 5347 4337 5392
! Sakha93  2.863  3.450 3.156 5093 3090 5091
Giza 168 2810 3.467 3.138 5123 4897  50.10
Gem. § 2750  3.467 3.108 4967 5763 5365
Gizal70 2697  3.440 3.068 4970 5070 50.20
Average 2911 3.610 3260 5124 5330 5227
Sids 1 2747 3.620 3183 4900 5463 5181
Gem. 7 3393 4.097 3.745 5523 5760 5641
Sakha 8 2210 2933 2571 4443 4947 4695
I Gem. 9 3.160  3.673 3416  SL73 5180 5176
Sakha93  2.723 3217 2970 4893 4743 48.8
Giza168 2730 3.237 2983 4863 4880  48.71
Gem. § 2527  3.400 2963 4560 5490 5025
Giza 170 2477 3.477 2977 4820 4637 4728
Average 2,746 3.457 3101 4897 5137 5017
Sids 2580 3277 2928 4407 5283 4845
Gem. 7 3273 3670 3471 5440 5320 5365
Sakha 8 1917 2703 2310 4183 4727 4455
L Gem. 9 2963  3.570 3266 5047 5137 5092
Sakha93 2393  3.080 2736 4193 4463 4328
Giza 168 2660 2427 2543 4763 4470 3615
Gem. § 2503 3.287 2895 4423 5130 4176
Gizal70 2417 2760 2588 4433 4383  44.08
Average 2.588  3.097 2842 4607 4864 4735
Sids 1 2708  3.508 3.108 4810 5468 5139
Gem. 7 3383 4.063 3723 5531 5637 5584
Average for Sakha 8 2208 2958 2.583 4411 4889  46.50
all imigation Gem. 9 3171 3670 3420 5222 5218 5220
regimes Sakha93 2660 3.249 2954 4727 4766 4746
Gizalé8 2733 3043 2888 0 4917 4749 4333
Gem. § 2593 3384 2988 4650 5461  50.55
Giza170  2.530  3.216 2878 4741 4697  47.19
Average 2,748 3.388 3.068 4576 5110 49.93
mig{a) 0233 s - 3.063 2519 .
LSD. atsy% Cultivars() 0452 0463 - 3.607 2595 -
Interaction ns ns - ns n.s -
{axb)
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6- Grain yield (ardab / fed.)

The results in Table (5) show that
grain yield/fed. was significantly in-
creased with increasing irrigation regime
and this was true in the two growing sea-
sons. Grain yield under sufficient irriga-
tion treatment (1,) was increased by 6.71
and 4.31%, compared to (I;) and by 16.39
and 16.92% compared to (I;) as the plants
exposed to drought in the first and second
seasons, respectively, [ncreasing grain
yield with increasing irrigation regime is
attributed to the increase in yield compo-
nents values such as number of spikes/m’,
number of grains/spike, grain weight/
spike and 1000-grain weight. These re-
sults are in agreement with those obtained
by Wang et af (1991) and Abou-
Khadrah et al (1999) who reported that
the amount of irrigation water applied
was closely related with grain yield due
to increased number of grains/ear and
single grain weight which were greatly
affected by the soil moisture condition.
Data in Table (5) show that, regardless
irrigation treatments, the evaluated 8 cul-
tivars were differed significantly in their
potentiality where Gemmeiza 9 and
Gemmeiza 7 were the leading cultivars
followed by Giza 168 and Sidsl in both
seasons. It could be concluded that
Gemmeiza 9 and Gemmeiza 7 are the
most suitable wheat cultivars to be grown
under Middle Delta conditions. The dif-
ferences in the productivity of wheat cul-
tivars were also reported by Shalaby éf al
(1992), Abd El-Majeed et al (1998),
Abd EI-All (1999) and Hefnawy and
Wahba (2003). The results in Table (6)
indicated that there are insignificant ef-
fect for the the interaction between irriga-
tion and cultivars in both seasons, how-
ever Gemuneiza 9 cultivar gave the high-

est grain yield under the adopted itriga-

tion treatments.

7- Seasonal water consumptive use

Y

Water consumptive use is defined as
the water lost from the plants organs,
specially leaves surface, and namely
transpiration besides that evaporated from
the soil surface during the entire growing
season. Data in Table (6) reveal that CU
values, regardless wheat cultivars, were
significantly increased as irrigation re-
gime increased. The increase % in CU
values under 1, were more than those un-
der I and I3 by 23.75 and 51.38 and
13.50 and 55.11 in 1% and 2™ seasons,
respectively. These results were attributed
1o more available soil moisture, under I,
treatment, which ephanced both transpira-
tion from plants leaves and evaporation
from the seil surface. Similar results were
reported by Hefrawy and Wahba (2003)
in middle Egypt (Malawy) and Khater ef
al (1997) in lower Egypt (Gemmeiza).
Moreover, Oweis et al (2000) with wheat
crop, found that evapotranspiration (ET)
value was increased as supplemental irri-
gation increased in wheat crop, since
evapotranspiration ranged from 338-382
mm at 1/3 of full supplemental irrigation
and from 434 to 453 mm at full supple-
mental one. Moreover, the obtained data
showed that the tested wheat cultivars
were significantly differed with respect to
CU values and the higher value was no-
ticed with Gemmeiza 9 cultivar, as com-
pared with the other tested cultivars in the
two seasons. Data also clearout that CU
values were significantly influenced in
2™ season only as interacted of irrigation
regimes and wheat cultivars.
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Table 5. Average of straw yield (ton/fed.} and grain yield (ardab/fed.) for some
wheat cultivars as affected by different irrigation regimes

Trrigation Cultivars Straw yield (ton/fed.) Grain yield (ardab/fed.)

regimes (a) (b} 2001/ 2002/ Average 2001/ 2002/  Average
2002 2003 2002 2003

Sids 1 4.73 4.66 469 2035t 2045 2048

Gem. 7 4.23 4.62 4.42 2193 2128 21.61

Sakha 8 3.03 4,04 353 18.81  20.15 19.43

I Gem, 9 493 4.44 4,68 2275 2133 22.14

Sakha 93 3.83 4.66 424 19.69 20.00 19.83

Giza 168 3.97 4.64 4.30 21.28 2148 21.38

Gem. 5 4.03 4.48 425 2042 2058 20.50

Giza 170 4.50 4.54 4.52 19.92  20.92 20.42

Average 4.16 451 4.33 20.66 2080 20.73

Sids 417 413 4.15 1993 1982 19.87

Gem. 7 333 4.359 396 2071 2067 20.69

Sakha 8 3.00 3.44 322 1804 1793 17.98

I, Gem. 9 4.63 4.34 4.48 20.83 21.18 21.01

Sakha 93 343 4.14 3.78 18.71 19.87 19.29

Giza 168 347 4.35 3.91 1921 2096 20.06

Gem. 3 3.30 427 378 19.18  19.55 19.36
Giza 170 3.37 4.46 3.91 18.27 19.58 18.92
Average 3.39 4.21 3.90 19.36  19.94 19.63
Sids 1 357 . 37 3.64 1820 18.13 18.16
Gem. 7 327 4.38 3.82 18.07 18.65 18.36
Sakha 8 273 3.43 3.08 17.06 1488 15.97
I, Gem. 9 3.90 427 4.08 1838 19.15 18.75
Sakha 93 3.37 396 3.66 1794 1892 18.43
Giza 168 327 3.51 3.61 18.13  16.13 17.13
Gem. § 297 4.14 3.55 17.19 1837 17.78
Giza 170 3.23 3.87 3.35 17.06  18.07 i7.56
Average 3.29 3.91 3.60 17.75  17.79 17.77
Sids 1 . 4.16 4.17 4.16 19.55 1947 19.51
Gem. 7 3.61 433 4.07 2024 2020 20.22
Average for Sakha 8 292 364 328 17.9'1.’ 17.65 17.81
all irrigation Gem. 9 4.~f9 4.3§ 4.42 20,65  20.62 20.63
regimes Sakha 93 3.54 4.25 3.89 1878  19.60 19.19
Giza 168 3.57 4.17 3.87 1954  19.50 19.52
Gem. 5 343 4.30 3.806 1893  19.50 19.21
Giza 170 3.76 429 3.99 1842  159.52 18.97
Averagz 3.60 4.21 3.94 19.26  19.51 19.38
Irrig.(a) ns n.s - 1206 1.453 -
LS.D. at 5% Cultiw-m§(b) 0.625 ns - 0.792 n.s -
Interaction ns - n.s - ns n.s
(axh)
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L

Table 6. Average of seasonal water consumptive use and water use efficiency
(kg/fed/mm) for some wheat cultivars as affected by different irrigation re-

Lh

gimes
I Seasonal water consumptive Water use efficiency
I:ggi?;fsﬂ Cultivars use, mm {kg/fed/mm)
() (b) 2000 2002/, 20007 2002/
2002 2003 GASE 2002 2003 S
Sids 1 3044 4078 4361 6.100 7804  6.952
Gem. 7 4274 41501 4213 7696 7.691  7.694
Sakha 8 4187 3709 3948 6739  8.149  7.444
1 Gem. 9 5100. 4453 4647 6.691 7237 6.964
! Sakha 93 4141 3308 3725  7T.431 9069  8.100
Giza 168 4587 4194 4520 6960 7.702  7.331
Gem. 5 4611 3989 4300 6644 7740 7192
Gizal70 4516 4070 4793 6615 7709 7.162
Average 1558 3994 4276  6.822 7.888 1.353
Sids 1 3673 3678 3676  8.141 8.340 8241
Gem. 7 3672 3243 3457 8508  9.559  9.034
Sakha 8 3750 3147 3448 7217 9416 8317
[ Gem. 9 4327 3987 4157 7.8l 7.863 73522
2 Sakha 93  408.0 3836 3958 6878 7.769  7.324
Giza 168 4070 3800 3935 7080 8362  7.721
Gem. 5 4186 3397 3792 6872 8633  7.753
Giza 170 4133 3061 3597 6630 93596 8113
Average 3683 3519 3753 7313 8692  8.003
Sids 1 3142 2578 2860  8.690 10439  9.565
Gem. 7 2820 2388 2604 9766 11715 10.741
Sakha 8 2839 2600 2719  9.014 10462  9.738
( Gem. 9 3366 3006  318.6  8.054 9.440  8.747
3 Sakha93 3147 2530 2838 8551 11354 9953
Giza168 3092 2257 2675 8795 10.722  9.759
Gem. 5 3027- 2715 2871 8517  10.147  9.332
Giza 170 268.0 2527 2604 9550 16.724  10.137
Average 301.1 257.5 279.4 8.867 10.625 9.746
Sids 1 3953 3445 3699 7644 8839 8252
Gem. 7 3589 3261 3425 8657 9.655  9.156
Sakha 8 3592 3152 3372 7657 9342 8.500
o fr‘;?f:tfg; Gem.9 4264  38L5 4039 7309 8180 7745
regimes Sakha93 3789 3225 3507 7520 9397 8459
s Giza 168 3916 3417 3666 7612 8928 8270
Gem. 5 3941 3367 3654 7344 8840  8.092
Gizal70 3776 3219 3498 7598 9343 8471
Average 3853 3363 3608 7668 9.068 8168
Trrig. (a) 0.688 0.232 - 0442 0242 -
Cultivars (b) 0921 0.516 - 0328 0511 -
LSD.at3% oy cracion s 0.894 ] 0568  0.884 -
{axb)
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Table 7. Crop susceptibility factor { CS ) for the tested wheat cultivars as affected by drought conditions in 2001/2002 and
2002/2003 seasons

143

+00Z (D6t “198 2By sjeuuy

averall

Cultivars Silds Gem, Sakha Gem. Sakha Giza Gem. Giza Average
. 7 3 9 93 168 5 170
T i 0.0283 0.0556 0.0409 0.0844 0.0498 0.0973 0.0607 0.0828 0.062
g8, semon 0.1126 0.1760 0.0930 0.1930 0.0839 0.1480 0.1582  0.1436 | 0.139
Average  0.070 0.116 0.067  0.139 0.069 0.123 0109 0.113 0.101
g3, eason 0.0308 0.0289 0.1102 0.0163 0.0065 0.0270 0.0500  0.0640 0.042
cgRseason 0.1134 0.1236 02615 0.1105 0.0540 0.2491 0.1074 0.1362 0.145
Average 0.072 0.076 0.186 0.064 0.030 0.138 0.079 0.100 0.693
Average 0.071 0.096 0.126 0.102 0.050 0.131 0,095 0.107 0.097

PROSNEIN-]3PQY PUE BSSDOJA



Soil water regime effect on wheat

8- Water Use Efficiency (WUE)

Water use efficiency means kg of
grains produced due to consumption 1
mm water depth of soil moisture per fed-
dan. Data in Table (6) indicat that, WUE
values were significantly differed under
the adopted irrigation regimes, and the
value was increased as irrigation moisture
regime decreased. The increases in WUE
value under (I;), were more than those
under (I;) and (k) by 29.98 and 21.25%
in first season, while the corresponding
increase in second season were 34.70 and
22.24%.0ther researchers indicated WUE
values were increased with irrigation after
higher soil moisture depletion, (Khater ef
al 1997). Moreover, Hefnawy and Wa-
hba (2003) stated that WUE for wheat
cultivars was increased due to reducing
numbers of frrigations. . Furthermore,
Oweis et al (2000) found that the highest
WUE, i.e gross yield: rain + supplemental
irrigation, was achieved at 1/3 to 2/3 sup-
plemental irrigation, comparable to full
supplemental one and rainfed. Regardless
irrigation regimes, the wheat cultivars
were significantly differed with respect to
WUE, and the highest value was recorded
with Gemmeiza 7 cultivar, in the two
seasons of study. Moreover, the tested
wheat cultivars significantly interacted
with the adopted irrigation regimes to
affect WUE charcter, the highest value
was recorded for Gemmeiza 7 cultivar
under I; irrigation regime.

9-The crop susceptibility factor (CS)

Crop susceptibility factor (CS) means,
in the present research trial, the reduction
extent in grain yield, due to drought con-

ditions i.e. I and [; treatments, compara-

ble to the yield potential under I, treat-
ment. So, higher CS values indicated that

527

more drought sensitive wheat cultivar and
vice versa. Data in Table (7) clearout that
CS values for the tested wheat cultivars
were lower under I, treatment indicating
acceptable yield reduction. As drought-
stress arised, CS values seemed to be
higher therefore, it can be concluded that
Sakha 93 proved to be the most drought-
tolerant wheat cultivar in 1% and 2 sea-
sons.
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