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ABSTRACT

Two field experiments were carried out at Sakha Agriculiral Research

Station, Kafr El-Sheikh Governorate, North Nile Delta region during the two
_ growing seasons (2004/2005 and 2005/2006) to find out the response af some
wheat cultivars to different irrigation levels. Six wheat cultivars were subjected to
2 irrigation amounts computed on 2 basis (1)on soil moisture depletion (SMD) in
effective root zone and (2) on Ibrahim’s equation.[ ET p = 0.1642 +0.8 Ep] The
wheat cultivars were; Sakha 61, Sakha 93, Gemmeiza 7, Gemmeiza 9, Sids 1 and
Giza 168. The results revealed significant differences among the cultivars and
irrigation levels regarding grain and straw yields as well as 1000-grain weight and
harvest index. The highest grain yield 3119.92 kg/ fed. (7.4 "mega grams Mg"
metric tons/ ha) was given by Giza 168 under SMD. Under Ibrahim equation, the
highest yield was 2944.27 kg/ fed. (7.0 Mg/ ha) was recorded. Treatment F, i.c
Giza 168 which mgmeddependmgupon SMD gave the highest mean values of
2.02 and 1.98 kg/ m’ as water utilization (W.ULE) and use efficiency (W.U.E.)

regpectively.
INTRODUCTION

Wheat is the main cereal crop in Egypt. Efforts have been made to
ninimize the gap between the national consumption and production in wheat.
Productivity of wheat is affected by several factors such as water and high
yielding cultivars. Effective irrigation management is essential for up-grading the
productivity of each unit of applied water. The deficit in wheat production is in
the range of about 50% of national consumption. Water is onc of the most
important factors in crop production. The shortage of water in Egypt continuously
increases as a result of the fixed water share of Egypt and the rapid increase in
water demand. To evaluate the most common wheat cultivars widely cultivated
from imrigation productivity point of view, six bread wheat cultivars were
subjected to two irrigation levels. One is irrigation water equal to the actual
extracted water from the effective root zone or so-called soil moisture depletion
SMD, while the other was based on Ibrahim method which is mainly computed
from pan evaporation (Ep). The wheat-irrigation parameters were studied widely
in Egypt and world wide.
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Metwally er al. (1984) revealed that the mean values of scasonal
consumptive usc by wheat were 40.97, 35.23 and 31.62 cm at Sakha for irrigation
at 25, 50 and 75% soil moisture depletion (SMD). They added that higher yields
. of grains and straw were obtained with irrigation at 25 and 50 % SMD. Sharma et
al. (1990) reported that water use efficiency of winter wheat was highest under
sufficiemt irrigation condition compared with stress conditions. Ibrahim and
Walker (1993) found that dead level has a higher value of crop-water
productivity, in terms of water utilization cfficiency (W Ut E) in relation to the
soil slope. Value of water use efficiency WUE rangedbetwecn{)‘lo- 0.82 Kg
grains /m’® with an overall average of 0.75 Kg grains/m* water.

Yousef and Eid (1999) concludodthaumgmonat:'oo%avmlable soil
_ moisture depletion gave highest WUE of 1.004 and 0.998 kg grain/m’® water
consumed two successive season. Abui-Naas et al. (2000) indicated that wheat
phntswhichrweived4ﬁngauonsusmﬁmdyouy1etdedumewhwhmwed
1, 2 or 3 irrigations. Khater et al.(1997) found that number of spikes/ m®; 1000
grain weight, straw and grain yield decreased with decreasing available soil
moisture. Abo Warda(2002) found that at El Bustan area (western Nile Delta),
irrigation of wheat plants at 458 mm and 333 mm of water increased yicld and
yneldcmnpommmparedwzosmm,andthatWUEpmmwlydocrawd
wnhmcrmsingunganon

' HeﬁmwyandWahha{zoos)MedMWUEﬁrwhmincruseddmto
reducing the number of irrigations. Other investigations were done by other
researchers such as, Singh and Patel (1995). Armstrong et al. (1996). Garabet et
al., (1998) Reynolds ef al. (1999). and Nabipour ef o/, (2002) indicating lower
yleldsdnetotowcrungauon

To evaluate the most common wheat cultivars widely caltivated from
irrigation productivity point of view, six wheat bread cultivars were subjected to
~ two irrigation levels. One was irmigation water equal to the actual extracted water
from the effective root zone or so-called soil moisture depletion SMD, while the
other level was implemented based on brahim method which is mainly computed
frompancvnpomnon(ﬁp)

mmnob;ewwddwwmm»dywasmevalmsomednﬂ'emm
wheat irrigation efficiency paramieters for a number of wheat cultivars which are
of a great importance in Egypt. _

Specific goals were:

1-  To compaxte irrigation water and the water consumed by plant.

2- To evaluate the most proper method in computing irrigation water in North
Nile Delta region where the study took place.

3- To find out the most suitable cultivar (s) to be grown in the area in
conpection with maximizing crop-water productivity,
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MATERIALS AND METHODS

This study was carried out at the Crops Water Requirement Rescarch
field, Sakha Agricultural Research Station, Kafr El-Sheikh Governorate (Middle
North Nile Delta) Egypt during the two winter scasons 2004/2005 and 2005/2006
of wheat. Soil of the field was a clay loam. (Table, 1) The plot arca was 52.5
m’(1/80 fed.) and the experimental design was a split plot involving two factors;
main treatment (wheat varieties) and sub treatment (irrigation level)

I- Main-treatments (wheat cultivars) were as follow:
A: 8akha 61 B: Sakha 93 C: Gemmeiza 7
D: Gemmeiza 9 E: Sids 1 F: Giza 168

II- Sub treatments(irrigation amount):
1-Soil moisture depletion SMD (direct method)
2-Ibrahim equation (1981) { Indirect method):

Codsdﬁmﬁngmumtmﬁmﬁommmwdby:iﬂnm
denoting the cultivar followed by the number denoting irrigation amount (e.g. El=
Sids 1-SMD)

Details of irrigation treatments:
The computation of irrigation water was based (in the two methods) as
follows:

1- Soeil moistare depletion SMD (direct method)
Irrigation water was equal to the water needed to replenish the oxtracted
moisture consumed before each irnigation plus 10% (leaching facior)

F"‘.g
x x
5D - 106 Dy xoxA

Where:
SMD = Soil wmwisture deplction in the effective root zone (60 cm),
Fc = Field capacity, %,
0, = Soil moisture percentage on w/w basis, before irrigation,
D, = Soil bulk density, Mg/m’,
d = Soil wetting depth (effective root zone of 60 cm)
A = lrrigation area.
Then irrigation water (FW) was equal to SMD +10 %

2-Ibrahim equation (1981) [ Indirect method]:
ETp=0.1642 +083 Ep

where:

ETp = potential evapotranspiration, (cm/day)
Ep = pan evaporation, (cn/day)

The applied irrigation water W) was equal to crop-evapotranspiration
(ETc), which was calculated as follows:
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ETc=ETp*Kc

Which was:

ETc = water consumed by crop i.c. crop evapotranspiration (cmv/day)

Kc = crop coefficient of wheat during the period of a specified irrigation interval.
Treatments were executed in 3 replicates.

Table (1): Mechanical analysis and soil water parameters of ihe

1.26
1.30
1.29
138
1.31

Data coflected

1- Irrigation water (IW):
’ Irrigation water was detenmined by a constructed rectangular weir in the
experimental ficld with a discharge rate of 0.1654 m*sec at 10 cm as effective
head over the crest.

2- Consumptive ase (CU): .

To compute the actual consumed water of the growing plants, soil
moisture percentage was determined, (on weight basis) before and after each
irrigation as well as at harvest. Soil samples were taken from successive layers of
the effective root zone; (0-15, 15-30, 30-45 and 45-60 cm). This method is one of
the direct methods of consumptive use which based on soil moisture depletion
(SMD) or so called actual crop-water consumed (ETc) as stated by Hansen et al.
(1979).

ko ] . _.
Cu =~} et — xDuxD;

4 100
Where: ‘
Cu = water consumptive use (cm) in the effective root zone (of 60 cm depth),
i = number of soil layers (1-4),
D; = soil layer thickness (15 cm),
Dy = soil bulk density (Mg/m’} of the concerned layer.
% = soil moisture percentage before irrigation and
@, = soil moisture percentage, 48 hours after irtigation

3-Water efficiency for crop
Crop water efficiency was calculated according to Doorenbos and Pruitt,
(1975), as follows:
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_(A) W IHE =

1 4

(B) WO E=
Cu

where,

WUILE = Water utilization cﬂicnency (kg/m )
WUE = Water use efficiency (kg/m’)

Y = Seasonal yield kg/ fed.,

LW = Seasonal ifrigation water applicd and
Cu = Seasonal crop-water consumed.

Yield parameters:

- Grain yield

- 1000-grain weight

Straw yield

Biological yield (grains + straw)
- Harvest index

The obtained data of crop yicld were subjected to statistical analysis
according to Snedecor and Cochran (1980) and the mean values were compared
by L.S.D. at 5 % and 1 % levels of probability.

RESULTS AND DISCUSSION

Applied irrigation water (LW.):

Applied water consisis of two components; irrigation water {IW) and rainfall
(RF) as described in Tabie (2). Seasonal rainfall was 130 and 70 mm d aring the water
growing seasons of 2004/2005 and 2005/2006 respectively. The nan valses of
applied irrigation water to different wheat cultivars can be arranged i1 a descending
order as 1711.98> 1602.50> 1565 85> 1547.13> 1524.83> 1515.29 m*ffed. for E,, B;,
A;, F;, €| and D, treatments, respectively. These values are calculated on the basis of
soil moisture depletion (SMD). On the other hand, the mean seasonal irrigation water
apphedmtheanpsd%fmthcmmmasoompmedbylbmhnnsequamms
1640.42 m’ /fed. or 39.06 cm {(average for all cultivars).

The difference in IW values computed on basis of SMD. reflects the actual
soil water extracted by different wheat varieties which differ from one variety to
another. L W. which is computed according to Ibrahim’s method depends upon
evaporation (Ep) and crop-coefficient (k.), both are not affected by wheat varieties.

Irrigation water of E,; treatment (Sids 1-SMD.) was the highest (1711.98
m’/fed.)) while the lowest (1515.29 m® #ed)) was for D, treatment (Gemmeiza 9,
SMD). Seasonal rainfall (RF) was 130 and 70 mun during the first and the second
seasons, respectively. Thas, the mean total water applied for wheat cultivars (based on
SMD.) can be arranged in descending order as 2 131.98> 2022 5> 1985.85> 1967.13>
1944.83> 193529 m’ffed. for El, Bl, Al, F1, C1 and D] cultivars respectively.
Mean total applied water (I.W.+ RF) equals 2060.42 mr’/fed. by Tbrahim equation.
Sids 1 variety is initiated and developed in south Egypt by the Egyptian wheat
programme, of the Agriculture Research Center (A.R.G.). The climatic conditions of
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such area are high in both air (emperature and evaporation losscs which leads to a

higher irrigation water demand. The two methods which arc used in this sty in
Comparison between the two methods (of SMD. and Jbrahim) used in

calculating applied IW show that the deviation between them is only 1.04%. Tbrahim

method exceeds the SMD method by only about 1 %. In this regard, it is highly

recommended to use Ihrahim method in computing IW for the following advantages:

Easy in calculation.

Avoiding the soil destructive effect due 1o 80il sampling.

Avoiding time lag between taking soil samples and getting the result (24 hrs).

Saving Iabour, time and equipment neoded for determination.

The average of total water applied for wheat in Middle North Nile Delta
region is 2029.17 m’/ fed. (48.31 cm) for the six cultivars calculated by the two
methods of SMD and Tbrahim. The stated value consists of 420 m*/ fed. (10 cm)
or 20.70 % as rainfall and 1609.17 m’/ fed 79.30 % as irrigation water. Irrigation
water was applied through four waterings plus the sowing one. These results are
in agreement with those reported by Metwally et a/. (1984), Shahin and Mosa
(1994), Khater et al. (1997) and Sidrak (2003).

Crop consumptive use (CU):

Crop consumptive use (CU) was computed directly on the basis of water
extracted by the growing plants (from the effective root zone (60 cm) depth)
during the successive watering plus that withdrawn from the last onc till
harvesting. The actual soil moisture deplcted is considered as a direct method for
determination of crop water use "crop evapotranspiration, ETc™. Mean values of
CU in the two growing seasons (Table 3) for the cultivars based on SMD can be
arranged in the descending order of: 38.82> 37.5> 36.70> 35.56> 34.63 and
33.69 cm for E,, F,, By, D, A, and C, respectively (Table, 3). For the same
cultivars irrigated by Ibrahim equation, valyes are 42.15> 40.88> 40.35> 38.93>
38.35> 35.58 for F,, B, D, A,, B; and C; respectively.

Treatment E, (Sids-1- SMD) has the highest mean value of 38.82 cm
with seasonal rate of 2.4 mm/day. For Ibrahim equation, treatment F (Giza 168)
has the highest mean value of 42.15 cm with a rate of 2.6 mm/ day. It is obvious
from the same Table that the average seasonal value of CU rate for different
cultivars irrigated based on SMD. is 2.2 mm/day. The corresponding value for the
same cultivars irrigated with Ibrahim equation is 2.4 mm/day. The ratio between
mean values of CU computed by the two methods is 1.2.

%Grain yield:

Data in Table (4) reveal no significant effect of irrigation amount on
wheat grain yield. Wheat cultivars have shown significant differences in grain
yicld in the two growing scasons. The maximum yield of 3119.92 kg (20.80
Ardaby fed.) was scored from Giza 168 under SMD., while under fbrahim method
the maximum yield of 2944.27 kg/ fed (19.63 Ardab/fed.) was recorded for the
same cultivar. There was a significant interaction effect between irrigation
amount and wheat cultivar on grain yield in the first growing season.

¢ o 0 8



Table (2): Seasonal water applied (LW., irrigation water; RF, rainfall) for some varieties of wheat -exprmd in m*ffed and cm as
affecied by irrigation treatments.

Season (2004~

LW. m'/ fed.

1530.15

1560.18 | 1689.24 | 1535.10 | 1689.24

LW. co/ fed

36.43

3715 | 4022 | 3655 | 40.22

RF, m'/ fed.

— 54—

RFcm/ fed.

—— e———

Season (2005-

LW. m'/ fed

1489.49 | 15916 | 149547, 15916

1717.01

1523.41

LW. cow/ fed

3546 ; 3789 | 3561 | 37.89

40.88

3639

RF, m'/ fed.

> 294 <4—

RF, cnv/ fed.

> 7

Mean of 2 season

LW. nr/ fed

1524.83 | 164042 } 151529 | 1640.42

LW. oo/ fed

36.31 3906 | 3607 | 3906

RF, m/ fed.

———» 420

RF. cou/ fed.

—> 10 _«

€961 wcw uf uoypSuf of swayIn) Wy JO Fsuodsay
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Table (3): Seasonal consumptive use (CU) as calculated by soil moisture
depletion (SMD) and Ibrahim cquation ET p = 0.1642 +0.8 Ep,
for six wheat cultivars (CV) and their irrigation treatments in
thetwo FIOWIE

* growing season 163 days,. A,B,C, , E, F represent cultivars Sakha 61, Sakha 93,
Gemmeiza7, Gemmeiza9, Sulslandszlamqsemvdy 1 and 2 following CU
letters denotes method of CU 1 = SMD, and 2 = lbrahim equation.

Grain yicld for different cultivars can be arranged in descending order
as: Giza 168, Gemmeiza 7, Sakha 93, Gemmeiza 9, Sakha 61, and Sids 1. The
mean values are 3032.09, 2782.96, 2643.13, 2605.29, 2398.18 and 2252 85 kg/
fed. The refative values in percentage are: 100, 91.8, 87.2 859, 79.1 and 74.3 %
respectively. It might be stated that Giza 168 is the most proper cultivar cultivated
in the area followed by Gemmiza 7 and Sakha 93. The yiclds obtained are
3032.09, 2782.96 and 2643.13 kg/ fed. Either SMD or Ibrahim method could be
used in calculating irrigation water, since both methods yielded almost the same
grain yicld. These data are in agreement with Yousef and Eid (1994)

Crop-Water efficiencies:

Crop water cfficiency is a paramcter which indicates the crop water
productivity. This fonction could be evaluated in the two terms of water utilization
efficiency (W.ULE.) for water applied and water use efficiency (WUE) for water
consumed. Regarding water wtilization efficiency (W.ULE.), the mean values of the
two seasons for different wheat cultivars irrdigated on basis of SMD can be arranged in
the descending order of 2.02> 1.85> 1.73> 1.69> 1.56> 1.35 kg/m’ for F,, G, Dy B,,
A, and E) treatments, respectively (Table 5). The corresponding values of W.ULE. in
Mndmgmderascompmcdbylhmlnmseqmontslww%lsvlib
L44> 1.34 kg/m* ﬁong,Cg,Dsz.AgandEzmmvelyRegammgwatmngby
SMD, F, (Giza 168) has the highest mean value of 2.02 kg/m’. Watmngbyllxb:ms
equation, F; (Giza 168) has the highest mean value of 1.80 kg/m’. Therefore, one kg
of grain wheat bread needs an average of 525 L water.



Response Of Wheat Cultivars To Irrigation In Nortk..... 1965

Table (4): Effect of irrigation level and wheat cultivars on grain yield in the
two ing seasons,

A ' E F

2870.57 12703.9712348.87 3175.83
2414.57 | 2647.2712780.23 | 2627.77 | 2168.43 | 2988 13
2411.50 { 2654.82 | 2825.40 | 2665.87 | 2258.65 [ 307298

D(5%)MxS5068 M:ns S:0385
Season (2005/2006)
2460.53 | 2767.53 | 275087 | 2532.03 | 2264.07

2309.00 | 2495.33 | 2730.17 |} 2560.73 | 2230.03 2537.61
2384.77 ) 2631.43 1 2740.52 | 2546.38 | 2247.05
MxS101 M:1.00 S:0.74
Mean of 2 Season
2434.48 | 2714.95 1 2810.72 | 2618.00 | 2306.47
2361.79 1 2571.30 { 2755.20 | 2592.58 | 2199.23
2398.18 | 2643.13 | 2782.96 | 2605.29 | 2252 85
$%)Mx S0.74 MO083 S§0.32

Irmigation level: MI: soil moisture depletion (SMD), M2: Ibrahim equation
{ETp=0.1642 + 0.8 Ep. sec footnotes of Table 3.

Concemning, water use efficiency (WUE) which indicates t :¢ capability
of one unit of consumed water in crop production, values are tabulated in Table 6.
Under SMD., values of WUE for different wheat cultivars can be arranged in.
descending order as 1.98> 1.98> 1.76> 1.76> 1.67> 1.42 kg/m’ for F, C;, D; By,
A, and E,, respectively. On the other hand, under Ibrahim method the values on
the descending order can be arranged as 1.84> 1.67> 1.60> 1.53> 1.45> 1.28 for
C,, F;, B; Dy, A; and E, treatment, respectively. The highest values of WUE are
1.98 and 1.84 kg/m’ on basis of SMD. and Ibrahim methods respectively. This
gives an average 1.91 kg/m” which means that one kg of grain wheat bread needs
523.6 L of consumed water in Middle North Nile Delta region. This finding are in
good agreement with these obtained by Shahin and Mosa (1994) and Abo-warda
(2002).

% Straw yield:

Data in Table (7} reveal that irrigation amount has no effect on straw
yield. Wheat cultivars showed differences in their yield. The highest mean values
of 6783.72 and 6517.0 kg/fed are obiained from Sakha 61 and Gemmeiza 9 under
Ibrahim method and SMD method respectively. The effect of the interaction
between irrigation and cultivars was not significant in both seasons.
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Table (5): Water utmzation efﬁclency l'or some vn'ietlu of wheat as affected

See footnotes of Table 3.
Table (6): Wuer use effi clency for some vamﬁea of wheat as affected by

15311.4211.28

See footnotes of Table 3.

Data in Table (8) show no significant differcnces between the two methods
on Biological yields. Differences between wheat cultivars show significant effiect on
this trait in the two seasons. The highest mean valucs of 9537.5 and 9159.5 kg/fed
were obtained by Giza 168 under Ibrhim and SMD. method respectively. On the other
hand, the lowest mean values 8120.0 of and 8099.0 were obtained by Sids 1 under
and cultivars was not significant in both seasons. Results show that both SMD and
Ibrahim methods, resutted in similar yiclds. Giza 168 has the highest value of grain
foliowed by Gemmeiza 7. Regarding both straw and biological yields Giza 168 bas
the highest value followed by Gemmeiza 9.

#* 1000-Grain weight (gm):

As concems irrigation level, Table 9 shows that, on average, the 1000-
grain weight was not significantly affected by imigation methods. However
differences between cultivars were significant. The highest mean values of $5.90 and
54.89 g for the 2 seasonswere obtained by Sakha 61 under Ibrahim method and
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SMD, respectively. The lowest roean values of 45.15 and 46.14 g were obtained by
Sids 1 under SMD and Ibrahim methods, respectively. The effect of the interaction
bumkngaﬁmnﬂhodsandwhﬂmluvmwasnmagmﬁmmgﬂn
average of the 2 scasons.

Table('?) Eﬁectd’imgsﬁoniwdudwhutculﬁvmonuuwyiddinthe

' E F
6341.57 . . .03 | 5841.13 ] 6292.17
7014.43 . . .57 ] 5993.57]6731.87
6678.00 . . .80 ] 5917.35 | 5353.39

631047 551347 1316777.97] 5785.60 | 578700
6553.00 | 5911.67 . .27 | 5805.97 | 6444.60
6931.73 | 5712.57 . 12 [5791.28 (6115.80
(5%)MxSas Mns §
Mean of 2 Season
632602 [5471.55]5711.78 | 6517.00] 5813.53 ] 60-:9.59
6783.72 | 5849.70 1 5781.30 | 6559.92 | 5899.70 | 656:8.24
6554.87 | 5660.63 | 5746.54 | 6538.46 | 5856.62 | 6313.92
MxS035 M022 Si.1

the two
Season (2004/2005)

- Varieties (S)
B C D

8092.0 | 85050 | 8960.0

8435.0 | 9038.0 [-19800.0

8263.5 [ 8781.5F 9380.0

Mas S0.78

Season (2003/2006)

8281.0 | 8540.0 | 9310.0 . 0 ] 8581.28

$407.0 | 80150 | 85050 . 45.0_| 832833
83440 | 82775 | 89073 : 0 | 8582.58

Mnas S6035

Mean of 2 Season

8186.5 | 8622.5 | 8976.67

. 84210 | 8536.51 91525
8303.75 | 8579.5 ) 9143.75

S 120
# Biological yicld (yield of graing + straw), see footnotes of Table 3.
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Table (9): Effect of irnganon level and wheat cultivars on 1000-grain weight

56.43
55.85
xS50.12

54.50
55.37
54.93

54.89
55.90
55.39

see Tootnotes of Table 3.

‘% Harvest index:
' Irrigation level has no effect on harvest index (Table 10). However, the
effect of wheat cultivars was significant on this trait in both scasons of study. The
highest mean values of 34,17 and 32 40 % werc obtained by Giza 168 and
" Gemmeiza 7 under SMD and Ibrahim methods, respectively. The effect of
interaction between irrigation methods and wheat cultivars on harvesting index
was not significant.

CONCLUSIONS

o  For grain yield, the tested wheat cultivars could be arranged in the following
order for adoption in the area: Giza 168 > Gemmeiza 7 > Sakha 93 >
Gemmeiza 9 > sakha 61 > Sids 1.

s For straw yield, the arrangement is as follows: sakha 61 > Gemineiza 9 >
Giza 168 > Sids 1 > Gemmgiza 7 > Sakha 93.

e  WUT which assesses productivity per m® of applied water could be arranged
as follows: Giza 168 > Gemmeiza 7 > Gemmeiza 9 > sakha 61 > Sids 1.

¢ There is no pronounced differences in the calculated irrigation water (IW)
based on the two methods of soil moisture depletion in the effective root
zone (S M D) which depends on the acual water withdrawn by the growing
plants and Ibrahim’s method which uses Pan evaporation (Ep) in the area.
Thus each one of the two methods is suitable for calculating I'W in the area.
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Table (10): Effect of irrigation level and wheat cultivars on harvesting index
in the two g

: Season (2004/2005)
Irrigation ' , Varieties (S)
level (M) A B C D
1 27583 | 3297 1 3380 | 3020
2 2560 | 3143 | 3073 | 2680
S. Mean 26.57 | 3220 | 3227 | 2850
(%) Mx50.08 MO38 S3in
Season (2005/2006)
2813 { 3340 | 3223 | 27.13
2623 1 2977 | 3407 | 3017
27.18 31.58 33.15 28.65
Mns S185
Mean of 2 Sesson
2783 | 3319 | 3302 | 2867
25.92 30.60 3240 28 48
2687 | 3189 | 3271 | 2858
5155
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