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ABSTRACT: Two field experiments were carried out during the *
two growing seasons of 1999/2000, and 2000/2001 to study the
response of some wheat cultivars namely Sakha 69 and Sakha 8 to
different irrigation levels 60, 80, and 100% of field capacity (F.C.)
and their water relations. Results indicated that there was significant
variation between the two cultivars of whesat in all the studied
characters in the two seasons. However, Sakha 69 cultivar surpassed
Sakha 8 in the all studied characters. Also, the results show that no
significant  difference between the effect of levels 100%
(2471.3m3/fed) and 80% (2087.8m3/fed) of field capacity for grain
and straw yields/fed of the two cultivars saving 15.5% of the applied
water, The seasonal consumptive use values were 39.16, 35,35, and
33.01 cm when plants were irrigated at 100, 80, and 60% of field
capacity, respectively. Applying treatment of 80% of field capacity
had the highest water use efficiency (1.63kg/m3). The best treatment
was that of 80% of F.C. and it could be recommended.

INTRODUCTION considered  important  factors

Wheat has been considered the
first cereal crop in the world. In
Egypt the total production of
wheat is not sufficient to meet the
local consumption. Amount of
water and time of irmrigation,
through growing season are

affecting  wheat  production.
Moreover new wheat cultivars may
differ according to their response
to variation in irrigation levels
during the pgrowth stage
Significant  differences among
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wheat cultivars tn growth, yield,
and its components were obtained.

Abd EL-Rasool et al (1976),
found that at Sakha (Middle Delta)
the water consumptive use ranged
from 21.3 to 43.0 cm for wheat.

Doorenbos and pruitt (1977),

concluded that seasonal
evapotranspiration ranged from
200-450mm for small grain crops,
and was affected by crop
characteristics, climate, length of
growing season, time of planting
soil water levels and agricultural
practices.
- Serry et al (1980), found that
water consumptive use values were
3831, 4754 and 5227 cm for
lower, Middle and Upper Egypt
regions, respectively. The crop
coefficient for wheat was 0.50,
0.74, 076, 0.80, and 0.58 for
months from November to may
with an average of 0.65.

‘Badaw1 er al (1984), found
that seasonal evapotranspiration
started with small value at the
seedling stage, then it increased
gradually until it reached its peak
through March and April then
declined unti! maturity. Water
consumptive use increased as the
available soil moisture increased.
The water consumptive use value
was 43.13 cm at Gemmeiza at 50%
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depietion Of availebie wil moisture
(ASM).

Metwally et al (1984) found
that the mean values of water
consumptive use by wheat were
47.65, 41.71 and 36.30 cm for the
25, 50 and 75% soil moisture
depletion respectively. '

Ghazy et al (1987), concluded
that the wvalues of water
consumptive use for wheat grown
in clayey soil were ranged between
1.14 to 1.52 mm/day.

- EL-Refaic ef al (1988),
reported that WUE. values were
1.98, 2.15 and 2.39 kg wheat grain
yield per cubic meter of water
consumed respectively, for 25%,
50% and 75% from available
moisture and seasonal water
consumptive at Gemmeiza (Middle
Delta) were 37.72 cm.

Gad-EL-Rab ef al (1988),

reported that water consumptive

use by wheat at Northern Delta -
was 56.9 cm.

Ibrahim es al (1988), found
that the irigation at 50% field
capacity (F.C) was most
convention for wheat regarding its
water relations. Values of water
use rmanged between 39.96 to
4910cm.  Daily - rates of
evapotranspiration (ET) were from
022 to 0.27cm, water utilization
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efficiency reached 0.89 Kg/m® and
seasonal K. for wheat was 0.6.

- Yousef, and Eid (1994),
studied the effect of soil moisture
stress on wheat. They found that
the soil moisture level of 30%
depletion from ASM gave the
highest grains and straw yields as
well as water use efficiency.

Ibrahim ef al (1996), found that
the calculated values of water
consumptive use by different
methods for wheat using saline
water under desert conditions were
as follows: 43.2-554 com. by
Penman, 423-53.2 cm by Pan,
35.1-41.8 cm by Blaney — Criddle
methods.

Khater et al (1997), found
that, the highest seasonal water
consumptive use values as average
(3297 and 3425 cm) were
obtained from 100% and 80% FC.
The crop coefficient (K} of wheat

use efficiency was increased by
increasing soil moisture content
and the best treatment was 80% FC
and it could be recommended. -
El-Sabbagh (1998), reported
water requirements of 2485 m’/fed
(59.17 cm) at Sakha (Northem
Delta), produced the highest grain
yield where evapotranspiration
rates ranged from 35.72 i043.12
cm. The water use efficiency
ranged between 4023 to
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58.51kg/cm of water consumed
and the seasonal value for crop
coefficient (K.) using Blaney-
Criddle formula was 0.85. '
EL-Barbry (1998), found that
at Sakha (Middle Delta) water
consumptive use of check
treatment was 36.18 cm It
decreased to 32.005, 33,025 and
32.575 cm when one irrigation was
omitted either at tillering , booting
or beading, respectively . Water
use efficiency was found to range
between 423 and 3.8%g
grains/mm of CU, and the highest
values of WUE. were recorded
from fully irrigated treatment.
Abdel-Mottaleb er al (2000),
showed that the highest value of
water use efficiency for whest
Sakha 8, was obtained under the
treatments of 100% of F.C., and
the daily evapotranspiration rate
reached a maximum value during
February. Also, the
evapotranspiration values were
dependent  on the values of soil
moisture content and the highest
values of water use efficiency
(W.UE) for wheat grains and
straw were 1.78 and 2.88 kg/m3,
respectively. '
Abbas et al (2001), found that
at the new reclaimed area if
Ismailia Governorate, applying
irrigation after the depletion of
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388, of the avatlable soil mosgture
produced the highest grain and
straw yields as compared to
watering after 50% or 7%
depletion. The average values of
water consumptive use were 54.63,
46.08 and 38 29cm, respectively
for plants irrigated after the
depletion of 25, 50 and 75% from
available soil moisture.

Concerning wheat varieties,
Yousef and Hanna (1988), showed
that sids, and sakha 69 varieties
were superior in grain yield and its
components than other studied
varieties grown under two
irrigation regimes in two seasons.
Kheirallaer al(1993), EL-Kalla et al
(1994), EL-Banna(1995), found
signification  differences among
wheat varieties in number of
spikes/m? spike length, weight of
grains/spike 1000 — grain weight,
grain yield and straw yield.

Khater et al (1997), found

Gemmeiza 1 wheat cultivar
surpassed all other cultivars
Sakha8, Giza 163-164 and

Sakha69 in response to higher
moisture content (100% and 80%
F.C).

MATERIALS AND METHODS

Two field experiments were
conducted at the Water-
Management Research Institute,
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Tylon  Dion,  Shwhie

Governorate during two successive

seasons of  1999/2000 and
2000/2001.
The experiments  were

performed to study the response of
two wheat cultivars (Sakha 8 and
Sakha 69) to different irmgation
levels and their effects on yield,
water consumptive use, and water
use efficiency. Wheat grains were
sown at rate of 70 Kg/fed on
November 24® and 25™ and were
harvested on May 9 and 10 in both
seasons, respectively. The
experimental plot area was 120 m?
(12.0x10.0m) with a border of
1.5m befween them.

The normal practices for
growing wheat were followed as
recommended for the region. All
plots received a constant level of
NPK. Nitrogen was applied as
(Ammonium nitrate (33.5%N) at a
rate of 75 kg/fed in two doses, one-
third was added at planting and the
other two thirds were applied
before the third imigation).
Potassium in the form of
potassium sulfate (24 kg koo/fed)
and phosphorous as
superphosphate 30 kg PyOs/fed
were applied as one dose at
planting for all treatments. A split
plot design was used with four
replicates. The main plots were
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assigned to irrigation treatments,
while the subplots devoted to
variety. The treatments were as
follows: -

(1) Irnigation levels: -

Irrigation water was applied
to refill the soil profile (60 ¢cm
depth) to the following levels: -

. (T1):100% filed capacity (FC),
(T2)] 80%FC,
,(T3)." 60 % FC.

(2) wheat cultivars: -
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(A) Sakha 8,
(B) Sakha 69.

At harvest, yield data were
obtained from a central area of
each plot (30 m’) to avoid any
border effect. Table (1) indicates
the soil profile parameters and
Table (2) shows the soil moisture
constants of the experimental field.
Meteorological data of Zankalon
Water Requirement  Research
Station, during the growing
seasons are presented inTable(3).

Table (1): Soil profile parameters and soil moisture constants of the
experimental field at Zankalon Station

Soil Contents Soil depth (cm)
(%) 0-30 30-60
Cosrse sand 0.90 0.68
Fine sand 26.1 24.81
Silt 318 30.70
Clay 41.20 43.81
Texture Clay Clay

Table (2): Soil moisture constants experimental site.

Soil Depth | Field capacity | Wilting point } Availzble water Bulk
(cm) (%) (%) (*4) density
gmlem’

0-20 42.70 21.90 20.80 1.27

20-40 3911 16 41 19.70 1.33

40-60 36.70 16.95 19.75 1.49

Average 39.50 19.42 20.08 1.33
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Table (3): Meteorological data for Zankalon Water Requirement

- Research Station.

Season 2000/2001 200172002
| Temp. Teawp.
Month % ;!‘ % B E . - .i % _ E
SRS IS ERERERE LY
S & - | ; Rt .
Nov. 255 1.7 60.6 338 - 5.5 10.7 66.90 .10 100
Dec. 208 7.7 749 2,18 1.4 208 6.7 65.80 2.5 5.00
JInn. 03 4.6 69.5 239 16 174 a7 72.70 an 160
Feb, 201 44 1 581 316 42 20.1 6.8 75.50 3.42 4.00
" Mor. 242 2.7 336 458 1.0 19.4 8.7 64 80 431 1.00
Apr. | 180 . 104 5486 { 597 280 10.4 5485 5.76 1.60
A- Water Relation Bd :Bulk density in (gm/cm3).

(1) Actual water consumptive
use (¢evapotranspiration)

Soil samples for moisture
determination were regularly taken
as average of three samples per
- plot from each 20cm for a depth of
60cm, from the ground surface,
just before and two days after each .

irrigation to determine water
consumption (actual
evapotranspiration, ETa).

Seasonal consumptive use in
mm (CU) was computed according
to equation described by Israelsen,,
and Hansen (1962),

CU=D*Bd * (Q2- QI¥100

. Where,
D : Soil depth (cm).

Q2 : Percentage of soil moisture
two days after irrigation by weight.

Q1 : Percentage of soil moisture
before next irrigation by weight.

“(2) Seasonal water use values were

obtained from the sum of water
consumptive use for all irrigation
and for all treatments, from sowing
until harvesting.

Water applied:

The amount of water applied
at each imigation was determined
on the basis of raising the soil
moisture content (60cm depth) to
60, 80, 100% FC. A rectangular
weir was used for measuring the
amount of irrigation water added
with its equation as follow,
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. Q=CLH32
Where,
Q: is the discharge (m3/min).
L: is the length of weir (m).
H: is the pressure head (m).
C: is the empirical coefficient.
Crop coefficient (K,)

K was calculated as follows:
K¢ =ETa/ETp.

Water use efficiency (W.U.E.)
(WUE) was calculated
according to Jensen (1983),
W.UE. = grain yield
(kgﬁed)/water consumptive use
{m’/fed.).

Studied characters (Growth,
yield and some yield attributes):

1- Plant height at harvest (cm).
2- Grain weight per spike.

3- 1000-grain weight (gm).

4- Grains yield (ardab/fed.).

5- Straw yield (ton/fed.).

Statistical analysis

Data were  statistically
analyzed according to Sendecor
and Cocheran (1980). Means were
compared using least significant
difference test (1.S.D.).
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RESULTS AND DISCUSSION
A-Yield attributes of wheat

crop: R

Data in Table (4) showed that
the irrigation Jevel had a
significant effect on the plant
height, grain weight/spike, and
1000 grain weight, The highest of
such characters were obtained
from the T1 (100% of F.C)
followed by the T2 (80% of F.C)),
however the lowest values were
gained from T3 (60% of F.C.). The
results reveal that increasing
irrigation level from 60% to 100%
of F.C. result in a significant
increase in wheat growth which
was reflected on yield components
of wheat plants. These results
agree with those obtained by
El-Kalla er al, (1994), Khater

ef al (1997), and  Hayam'etal
(2001). | |
Data also, proved that

Sakha69 was significantly superior
to Sakha 8 in plant height, grain
weight/spike  and  1000-grain
weight in the two seasons. The
differences among the two studied
cultivars could be attributed to
their different genetic constitutions
as well as their response to the
prevailing - environmental
conditions,
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Table (4): Effect of irrigation levels on plant height, grain weight/
spike and 1000 grain weight of two wheat varieties in the two seasons
and combined.

Plant height (cm) Grain 1000 Grain weight
€ . | weight/spike (gm) (gm)
E 1999 | 2000 3 1999 | 2000 g 1993 | 2000 ;
E ' ! I i : ' /
2000 | 200 2000 { 2001 2000 | 2001
2 5 5 §
Tl 12139 | 11725 | 11922 | 256 | 277 | 266 | 474 | 4530 | 463
1 195 | 1135 | 11631 | 229 | 243 | 236 | 451 | 435 | 443
[ 13588 | 108 | 11293 | 196 | 312 | 264 | A5 | 4148 | 4196
LED.1% | 437 § 723 | 238 (683 | 040 |an | 1@ T
LED.S% | 288 | 477 (| 149 |62z | 836 | @15 | 667 | &8 | eso
Selhac? | 12096 | 11600 | 11889 | 244 | 257 | 248 | 4658 | 4455 | 4554
SakhaS | 1165 | 11033 | 11342 | 209 | 230 | 228 | 047 | @40 | 45
LED 1% | tA1 | 260 | 131 | & | €22 | &xe | 187 | 41 | e10
LED.S% | 9% | 181 | o3 | 615 | 16 | a8 | &74 | 829 | &si
B- Yield of wheat (100% of F.C). The lowest

Results of grain and straw
yields for the two varieties affected
by different levels of irnigation are
shown in Table (5). Resulis
indicated that the two factors
significantly affected the
productivity of wheat.

It is clear that increasing the
irrigation levei from T1 to T3
resulted in significant increasing in
-the grain and straw yield. The
highest values of grains and straw
yield were scored from the T1

productivity of wheat was gained
from T3 (60% of F.C) such
findings were found to be clear in
both seasons and combined.

In this respect the differences
among the effects of T1 (100% of
F. C)and T2 (80% of F. C.} could
not reach the significancé on grain
and straw yield.

The present results in
agreement with those obtained by
Serry et al (1980), Khater ef al
(1997), and Mahgoub ef al (2001).
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It is clear fromTable(5) that both
Sakha 8 and Sakha 69 cultivars
under study responded to the
increasing level treatments, and
Sakha 69 surpassed the Sakha 8
cultivar in grain and straw yield
whereas it increased by increasing
soil moisture content.
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Similar results were obtained
by El-Kalla et al (1994), Khater et
al (1997).

The interaction between
irrigation levels and cultivars was
not significant in both seasons and
combined for grain and straw
yield. .

Table (5): Effect of irrigation levels on grain yield and straw yields of
two wheat varieties in the two seasons and combined.

g Grain yield (ardabfed)® Straw yield (ton/fed)
E 1999/ 2000/ | Cembned | 1999/ 2000/ | Combined
o 2001 2000 2001

T1 17.29 18.32 17.81 4.01 32 4.16

T2 159 1629 | 16.09 3.69 4.02 3.85

T3 14,25 14,03 14.14 2.89 i 3.06
LsD1% | 20 2.78 1.44 0.7§ 0.56 0.39
L&D % 1.32 1.83 0.69 0.50 0.37 0.28
Bakhsds | 16,98 17.43 17.19 38 4.05 3.93
Sakha 8 14.68 14.99 14.84 3.25 3.66 345
LSD.1% | 095 1.61 0.83 0.29 0.28 0.18
LSD.5% | 0.66 112 0.61 0.20 0.20 0.13

* 1 ardab=150Kg
Water consumptive use

Water consumptive use (ETe}
values as average of the two
seasons are presented inTable (6).
It is clear that ETa increased as

soil moisture content increased.
The highest value was obtained by
appiying Ti (100% of F.C ), wiale
the lowest one was gained when
wheat plants received amount of
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imgation equal to T3 (60% of
F.C).

Ibrahim (1981) showed that
the increase in evapotranspiration
rate by maintaining soil moisture
at high level can be attributed to
excess available water in the root
zone to be consumed by the plants.
Similar results were obtained by
Badawi er al (1984), Metwally et
al (1984), and Khater et al (1997).
Regarding studied varieties, the
maximum water consumption was
recorded by Sakha 69, while Sakha
8 consumed the lowest water
quantity.

Atta, Y.E.

Water use efficiency (W.U.E)

Water use efficiency (WUE))
of two wheat cultivars as affected
by irrigation levels as averagein
the two seasons is presented in
Table (6). The highest values were
obtained when wheat plants
irrigated at 80% of F.C. compared
with irrigation at 60% of FC. i
could be concluded that 80% of
F.C. imrigation level treatment
could be recommended for the best
results of water use efficiency. It is
clear that Sakha 69 gave more
water use efficiency value than
Sakhs 8,

Table (6): Amount of irrigation water added, actual consumptive use
and water use efficiency of two wheat varieties in the two seasons.

Amount of irrigation | Actual consumptive | Water use efficiency
water added (cm) use (cm) {kg/m3)
H
P 1995/ | 2000/ 1999/ § 2000/ 1999/ { 2000/
2000 § 2000 | ™| 2000 | 2000 | ™™ | 2000 | 2000 | *™*
Tt 38357 { %3 | 5884 | 3% | wss | w16 | 1% | 168 1.61
T2 062 § 488 | 971 | 3501 |3 | 535 | 182 | 183 16
T3 Ja | aas | e | 3215 3] 301 jJ1m ] 10 1.53
skiner | 5062 | .78 502 ] 3648 § 3698 | 3673 | 166 | Leo 148
ilet | so62 | 4978 502 | 3454 | 3518 | 3486 | 152 [ 1.8 1.5
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CONCLUSION

From the experiments, it could
be concluded that 80% of field
capacity irrigation level treatment
could be recommended for the best
results of water use efficiency as it
produced as much grain and straw
yields/fed. Also, Sakha 69 cultivar
surpassed Sakha 8 in all studied
characters and it gave more water
use efficiency value than Sakha 8.
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