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ABSTRACT: Two field experiments were conducted at Ismailia
Agricultural Research station in 2000/2001 and 2001/20& seasons, to
study the effect of some irrigation treatments on yield and yield
components and protein percentage of grain well as some water
relations of Gemmeiza 9 wheat variety. Nine irrigation treatments
represent the combination between three irrigation intervals i.e. 5, 10
and 15 days both at heading and maturity. ‘

Results indicated that significant differences between irrigation
tréatments for plant height, number of spikes/m?, number of grains/
spike, 1000 — grain weight and grain and straw yield/fed. Irrigation
of wheat at lomg imtervals ( 15 days) decreased yield and its
components than irrigation at short intervals ( 5 days) in sandy soils.
Results - also, indicated that increasing water stress at any
development stage led to increased grain crude protem percentage of
wheat plants.

Results showed that increasing irrigation interval of wheat led to
decreased seasonal, monthly and daily consumptive use and water
use efficiency. It was shown that irrigation of wheat at S days
intervals during the growing season gave the highest grain yield/fed.
and water use efficiency in both seasons.

INTRODUCTION problem, invading deserts to be

Wheat (Triticum aestivum, L) is
the main food crop in Egypt as in
many other parts of the world.
Egypt suffered a considerable gab
between its national production
and consumption. To solve this

cultivated to wheat became a must.
Due to the scanty of irrigation
water, development of drought
tolerant cultivars and investigating
the proper cultural practices
specially irrigation and fertilization
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in the new cultivated area should
have great attention. Most of this
area is desert and have limited
quantity and quality of water
irrigation. = Many  researchers
proved the importance of irrigation
treatment to maximize wheat
productivity. Schneider et al.
(1969) found that timing of
irrigation was as important as total
quantity of water applied.

Sayed (1982), Metwally et al.
(1984) and Jensen and Moganesen
(1985) reported that grain of wheat
yield was reduced when water
stress was applied at any stage of
development. Also, Lat (1985) and
Masoud (1986) revealed that the
grain yield of wheat was affected

-by number of irrigations. Abd El-
Rahim et al. (1989) indicated that
water deficit at growth and
flowering stage affected spike
number/m?, 1000-grain weight and
grain yield/fed. Mosaad et al.
(1990),Ghauhan (1991) and Heggy
et al. (1993) pointed out that
irrigation of wheat at long intervals
decreased number of tillers / plant,
spike number / plant and dry
matter/plant than irrigation at short
intervals. Also, Farah et al. (1993),
Fardad and Pessarakli (1995) and
Sadek (2001) obtained the highest
grain yield from the shortest

irrigation interval of 10 days which
was 30% higher than that obtained
by irrigating every 14 days
throughout the season. Abd El
hamed et al. (1986), found that the
percentage of protein in wheat
grains increased as water supply
increased. El-Emery et al. (1994),
indicated that the increase in the
rate of water supply decreased
crude protein percentage of wheat
grain. Abderrazak et al. (1995)
reported that lack of irrigation at
heading, grain formation and
during maturation of wheat
significantly reduced average
protein content and total protein
yield. Proffitt et al. (1986)
postulated that at low frequency
irrigation, plants remaining under
water stress used less water and
produced law grain with law WUE
indices. :

Sharma et. al. (1990) reported
that water use efficiency of winter
wheat was highest under well
irrigation  condition comparing
with under water stress conditions
comparing with under water stress
conditions. Also, Yousef and Eid

(1999), concluded that the
irrigation at 30% available soil
moisture  depletion gave the

highest water use efficiency alues,
i.e... 1.004 and 0.998 kg
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grains/m> water consumed in the
two  successive  seasons.
present investigation aimed to
study the effect of irrigation
treatments on Yyield, and yield
component of wheat production in
sandy soils. '
MATERIALS AND METHODS. .
The field experiments were
carried out at Ismailia Agricultural
Research Station, in 2000/2001
and 2001/2002 seasons, to study
the effect of irrigation intervals on
yield, yield components ' and
protein percentage of grain as well
as some water relations of wheat

(triticum  aestivum 1) variety
Gemmeiza 9.
Soil texture was  sandy.

Mechanical analysis of the soil of
the experimental site according to
the standard method of Amold
(1986) are presented in the Table
(1). .
The experiment was laid out in
a randomized complete block
design with three replication. Each
experiment included nine irrigation
treatments as follows:
1- Irrigation every 5 days until
maturity.
2- Irrigation every 10 days
-until maturity.
3- -hrigation every 15 days
until maturity. '

The -

4- Irrigation every 5 days until
heading stage and every 10
days until maturity.
Irrigation every 5 days until
heading stage and every 15
days until maturity.
Irrigation every 10 days
until heading stage and
every 5 days until maturity.
Irrigation every 10 days
until heading stage and
every 15 days until
maturity.

Irrigation every 15 days
until heading stage and
every 5 days until maturity.
Irrigation every 15 days
until heading stage and
every 10 days until
maturity. '

The irrigation treatments were
applied after 21 days from sowing.
The surface irrigation system was
used, stopping irrigation was after
135 days from sowing in the two
seasons and harvesting time was
time after 148 and 145 days from
sowing in the first and second
seasons, respectively.

Phosphorus fertilizer at the rate
of 30 kg P,Os / fed. as calcium
superphosphate (15.5 % P,0s) and
potassium fertilizer at the rate of
24~ kg -K,O/fed. as potassium
sulphate (48 % K;0) were applied
during land preparation.The area

5-



4 El-Sayed, M.A.A.

of plot was 21 m? ( 30 raws x 0.2
m apart x 3.5 m long ) . Sowing
dates 21 and 25 of November in
the first and second seasons,
respectively. Nitrogen fertilizer
was added at the rate of 100 kg
N/fed. in the form of ammonium
nitrate (33.5 % N) and divided into
four portion, at sowing, and after
15, 30 and 60 days from sowing
date under the rates 10, 20, 30,
and 40 kg N/fed., respectively.
Studied characters
1- Number of spikes/m?, calculated
by counting all spikes / m’
selected at random from each plot
At harvesting ten individual plants
were chosen at random from the
middle rows of each plot in the
both seasons and the following
data were recorded.

2- Plant height (cm).

3-Number of grains / spike.

4-Seed index ( 1000 grain

weight in grams ) .

The plants of each plot were

cut to determine:

5-Grain yield / fed . (ardab)

6-Straw yield / fed. (ton)

7-Grain crude protein
percentage was determined by the
micro kjeldahl method according
to A.O.A.C (1970).
WATER RELATIONS

Moisture content and water
consumptive use (CU) per unit

area was calculated according to
the equation described by Israelson
and Hansen (1962).

The physical properties of
experimental soil site, ie. field
capacity, wilting point, available
moisture and bulk density were
determined and recorded in Table
(2).

Consumptive use was determined
for all irrigation treatments from
sowing until harvesting. The
measured consumptive use
between irrigation treatments was
divided by the number of days to
obtain the daily water use. The
sum of daily rates in each month is
the monthly value from which
seasonal water consumptive use
was obtained.

Water consumptive use per unit
area was calculated according to
the equation described by Israelson
and Hansen (1962) as follow:

Cu = D x Bd x (e2 - ¢)/100
where:

Cu= water consumptive use
(ET) in mm.

D = Soil depth (cm).

Bd = Bulk density in gm/cm>.

e;, e2 = Soil moisture content
before and after each irrigation,
respectively.

Water use efficiency (W.U.E).
Water use efficiency in kg/m® was
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Table (1) Maechanical analysis of the soil of the experimental site in the
200072001 and 2001/2002 seasons.

Mecchanical Analysis

2000/2001 | 2001/2002
Coarse sand (%) 60 58
Finesand (%) 37 39
Silt (%0) 1.3 1.5
Clay (%) 1.0 1.0
oM (%) 0.1 0.1
Texture class sand sand

Table (2): physical propertics of the experimental soil site in 2000/2001 and 2001/2002

scasons.
Depth Ficld Capacity Wilting Point Available Bulk density
in (%) (%) Moisture (%) (g/cm®)
(em) 2000 2001 2000 2001 2000 2001 2000 2001
2001 2002 2001 2002 2001 2002 2001 2002

0-13 6.92 6.8Y 1.70 1.68 5.22 5.21 1.66 1.63
15-30 6.12 6.12 1.22 1.21 4.90 491 1.54 1.56
30-45 7.85 7.81 1.73 1.69 6.12 6.12 1.65 1.68
43-00 7.7 7.66 1.76 1.71 5.95 5.95 1.66 1.65
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calculated for different treatments
by the following.

W.U.E =Grain yield kg/fed./Water
consumption in m*/fed. ‘

Data obtained were analyzed
according to Snedecor and
Cochran (1967) and the treatment
means compared by the least
significant differences test (L.S.D.)
at 5 % level.

RESULTS AND DISCUSSION

Effect of irrigation treatments
on yield, yield components and
protein percentage of grain of
wheat variety Gemmeiza 9 in
2000/2001 and 2001/2002 seasons
are presented in Table (3).

Results showed that the effects
of irrigation treatments on plant
height, number of spikes/m’,
number of grains/spike, seed index
and grain and straw yield/fed. as
well as crude protein percentage
were - significant in both seasons.

The highest values in plant
height, number of spikes/mz,
number of grains/spike, seed index
and grain and straw yield/fed. were
124.66, 384.33, 53.66, 48.60,
13.25 and 2.98 in the first season
and 129.33, 391.33, 56.66, 49.20,
12.74 and 3.03 in the second
season, respectively, were obtained
from the first irrigation treatment
(irrigation every 5 days during the
growth stages). The lowest values

in plant height, number of
spikes/m’, number of grains/spike,
seed index and grain and straw
yield/fed. were 76.33, 268.66,
24.66, 38.10, 6:13 and 0.97 in the
first season and 76.00, 271.00,
25.00, 37.80, 5.66 and 0.99 in the
second season, respectively, were
produced from the third irrigation
treatment.

The highest grain crude protein
percentage was 12.23 and 12.70
was obtained from the third
irrigation treatment in the two
seasons, respectively, while the
lowest value of protein percentage
was 10.37 and 10.63 gained from
the first irrigation treatment in
2000/2001 and 2001/2002 seasons,
respectively.

From these results it could be
concluded that high soil moisture
deficit by irrigating every 15 days
during different stages, would also
reduce the capacity of plant in
building up metabolites and this
might account in turn to depression
of photosynthetic efficiency of the
leaves with consequent reduction
in yield of wheat and its
components. Similar results were
reported by Abd El-Rahim et al.
(1989), Fardad and Pessarakli
(1995) and Sadek (2001).

Water relations:
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Table (3): Effect of irrigation treatments on plant height, number of spikes/mz, number of grains/spike, seed index, grain
and straw yield/fed . and grain crude protein percentage of wheat in 2000/2001 and 2001/2002 seasons.

:::f::::’s l’lm:tc ll:le)lgl:t I:;:;:::/:I l;f gNr:::z:; i‘;‘fe Seed index (g) Grm(: le‘:l)lfed. Straw( ty(::l)d/fed. pel:z::etl:gg
2000/2001 { 2001/2002 | 200/2001 | 2003/2002 , 20002001 %M 20012002 | 2000/2001 | 2001/2002 | 2000/2001 | 20012002 | 2000/2001 | 20012002
1 (5)days 124.66 | 129.33 | 384.33 | 391.33 | 53.66 | 56.66 | 48.60 | 4920 | 13.25 | 12.74 298 3.03 1037 | 10.63
2 (10) days 102.00 | 104.33 | 344.00 | 350.66 | 39.66 | 40.33 | 42.85 | 44.56 9.65 8.62 1.97 2.00 11.67 | 11.80
-3 (15) days 7633 | 76.00 268.66- 271.00 | 24.66 | 25.00 | 38.10 | 37.80 6.13 5.66 0.97 0.99 12.23 12.70
4 (5+10)days | 109.00 | 111.00 | 347.33 | 355.00 | 42.66 43.66 | 4278 | 44.86 | 10.17 9.89 2.17 221 11.23 11.07
5(5+15)days | 93.00 | 9433 | 328.00 | 33833 | 36.33 | 37.00 | 4161 | 4232 727 7.00 1.49 1.52 11.47 | 12.13
6 (10+5)days | 117.00 | 118.66 | 364.00 | 368.00 | 47.00 | 48.33 | 43.87 | 4583 11.03 10.14 2.48 2.49 10.63 11.50
7 (10 +15)days | 83.00 | 83.33 | 297.66 | 299.33 | 30.33 31.00 | 4070 | 42.07 6.17 6.83 1.28 1.30 11.93 12.27
8 (15+5)days | 87.00 | 88.00 | 307.00 | 315.00 | 33.33 | 3433 | 4031 | 41.55 7.21 7.59 1.66 1.70 11.57 | 11.70
9(15+10)days | 7833 | 79.66 | 283.00 | 283.33 | 27.66 | 28.00 | 39.02 | 39.05 6.18 6.26 1.12 1.10 11.83 11.90
wioior | 353 | 492 | 523 | 939 | 605 | 532 | 131 | 108 [o73 | 123 | 05 | 015 | L3 | 087
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Consumptive  use:  results
recorded in Tables (4-5) indicated
that daily, monthly and seasonal
water consumptive use increased
with  increasing number of
irrigation in both seasons. The
results showed also that seasonal
rates varied widel;' “between
2215.30 and 1253.0 m"/fed. in first
season and between 2213.90' and
1206.10 in the second seasons,
respectively. The highest values of
water consumptive use were
gained from the first irrigation
treatment (irrigation every 5 days
during the growing season), while

the lowest values of water
consumptive use were consumed
by third irrigation treatment

(irrigation every 15 days during
. the growing season). It seem that
water use by wheat was lower in
the first season, compared with
those recorded from the second
one. This may be related to the
differences in climatic factors from
year to year. This trend reveals that
the increase in water consumptive
use depends on the available soil
moisture in the root zone. The
obtained data are due to
availability of soil moisture for
plants as well as to high
evaporation opportunity from wet
soil surface (irrigation of wheat at
short intervals) compared with dry

one ( irrigation of wheat at long
intervals). In this respect, Shaw
and Laing (1965) pointed out that
under stress conditions,
transpiration is reduced when
water deficit reached a critical
value characteristic for the species,
turgor induced changes in stomatal
aperture which caused a reduction
in transpiration to prevent or limit
desiccation rather than to maintain
flow at the level of evaporation
demand.

In this connection Jensen (1968)
indicated that crops such as small
grains would not necessarily
require the same amount of water
when grown at different regions.

Burman, et al. (1980) defined
water  consumptive use  or
evapotranspiration as the
evaporation of water from soil plus
transpiration of liquid water
through plant tissues expressed as
the latent heat transfer per unit area
of its equivalent depth of water
unit area.

Water use efficiency:

Water use efficiency in an
important measure used to reflect
the effect of crop management
with respect to water that has been
used. The values of water use
efficiency could be increased by
increasing crop yield or decreasing
evapotranspiration and/or by both



Tabie (4): Daily, monthly and seasonal evapotranspiration (m®) and water use efficiency (kg wheat/m® water consumed) in
2000/2001 season.

Irrigation Nov, Des. Janu. Feb. March April Seasonal Sc? sonal . N"":'b" of Wam:'r qu
treatments 9 31 31 29 31 17 ratfs daity Jrate irrigation/season | efficiency
m m W.U.E
Sall | M.Rate | 778 407.1 4462 | 5414 | 5535 189.3 3
: 22153 14.97 28 0.89 kg/m
days | D Rate 8.64 13.13 - | 1439 | 1867 17.85 11.14
§&10 | M.Rate | 77.8 407.1 | 4462 | 4236 | 389.1 132.0 s
1875.8 12.67 21 0.81kg/m
days | D._Rate 8.64 13.13 14.39 | 1461 | 12055 7.76
s&1§ | M.Rate | 778 407.1 4462 | 3853 | 3408 108.9 -
: 1766.1 11.93 19 0.61kg/m
days | D Rate 8.64 13.13 1439 | 1329 | 1099 6.41
M. Rat 77. 306.1 338.4 920 | 4254 43,
10 2B} © 8 3 3 5 1434 1683.1 137 14 0.86 ke/m”
dgys | D Rate 8.64 9.87 10.92 13.52 13.72 8.44
10&5 | M.Rate | 778 306.1 3384 | 4792 | 5149 176.9 s
1893.1 12.79 22 0.87 kg/m
days | D Rate 8.64 9.87 1092 | 1652 | 16.61 10.41
10&15| M.Rate | 77.8 306.1 3384 | 2969 | 293.0 101.3 R
. 14135 9.55 11 0.65 kg/m
days | D Rate 8.64 9.87 10.92 10.24 9.45 5.96
JRate | 77.8 | 2385 | 2608 | 2807 | 2898 | 105.4 8
15an | M o 1253.0 8.47 9 0.73 kg/m*
days | D Rate 8.64 7.69 8.41 9.68 9.35 6.20
15&s | M.Rate | 77.8 2385 | 2608 | 4132 | 443.0 157.9 5
X 1591.2 10.75 20 0.67 kg/m
days | D Rate | 8.64 7.69 8.41 1425 | 1429 9.29
15&10 | M.Rate | 77.8 2385 | 260.8 | 3009 | 2936 109.4 -
: - 1281.0 8.66 11 0.72 kg/m
days | D Rate 8.64 7.69 8.41 10.38 9.47 6.44
Sowing date 21/ 11/ 2000.

First of heading date after 75, 70 and 65 days from sowing for irrigation every 5, 10 and 15 days until maturity, respectively.

Z
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Table (5): Daily, monthly and seasonal evapotranspiration (m*) and water use efficiency ( kg wheat/m’ water consumed) in
2001/2002 season.

Irrigation Nov Des Janu Feb. Masrch April Seasonal Seasonal Number of | Water use
Sl B . ” g " - 28 - 31 :)7 rates daily rate | irrigation/season | efficiency
| treatments 3 — m W.UE
‘| M, Rat 608 | 4206 | 4609 | 5065 | 576.4 | 1887
>all M Rate : 22139 15.26 .27 0.86 kg/m’
days | D Rate | 1216 | 1357 | 148 | 1809 | 1859 | 993 B
5810 | M.Rate | 608 | 4206 | 4609 | 4073 | 2977 | 1562 18035 12.43 . 0.82 kg/m’
. K R m
‘i days | D Rate | 12.16 | 1357 | 1486 | 1455 9.60 8.22 ;
' M. Rat 60.8 | 4206 | 460.9 | 3632 | 2484 | 110.
< S&15 = S 1 1664 11.47 19 0.63 kg/m’
= days | D Rate | 1216 | 1357 | 1486 | 1297 8.01 5.82
- M.Rate | 60.8 | 2903 | 3002 | 3683 | 3809 | 1568
~ 10all 1557.3 10.74 - 14 0.83 ke/m’
2 days | D Rate | 12.16 | 936 968 [ 1315 | 1229 | 825
3 10&5 | M-Rate | 608 | 2903 | 3002 | 4707 | 4953 | 1666 )
%} 1783.9 12.30 21 0.85 Kg/m
N days | D.Rate | 1216 | 936 968 | 1681 | 1598 | 877
= 10&15| M.Rate | 608 | 2903 | 3002 | 3222 | 2715 | 896 13346 920 N 0.76 ke/on?
days | D Rate | 12.16 | 9.36 968 | 1151 8.76 472 ’ | 76 kg/m
15all | M.Rate | 608 | 211.7 | 2317 | 2879 | 2965 | 1175 12061 . 0 0.70 K/’
days | D Rate | 1216 | 6.83 747 | 1028 | 956 6.18
15&5 | M.Rate | 608 | 2117 | 2317 | 4160 | 4780 | 1463 15445 1065 5 0.73 ke
days | D.Rate | 1216 | 683 747 1486 | 15.42 1.7 ' ’ kg
15&10| M.Rae | 608 | 211.7 | 231.7 | 3115 | 3181 | 1219 12557 066 i 0,74 ke/rm?
. X . m
days | D Rate | 12.16 | 683 747 | 1113 | 1026 | 6.42 ¢
S Sawing date 25/ 11/ 2001,

First of heading date after 75, 70 and 65 days from sowing for irrigation every 5, 10 and 15 days until maturity. respectively.
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water use efficiency expressed as
kg grain of wheat yield/m’ of
water consumed as affected by
irrigation treatments in the two
seasons are presented in

Tables (4-5).

‘The results showed that water
use efficiency rates varied widely
between 00.89, 00.61 kg/m’and
00.86, 00.63 kg/m’ in the first and
second seasons, respectively.

The highest value of water use
efficiency was produced from the
first irrigation treatment ( irrigation
every 5 days until maturity), while
the lowest value of water. use
efficiency was obtained from fifth
irrigation treatment ( irrigation
every ‘5 days until heading stage
and every 15 days until maturity )
" in the two winter growing seasons.

These results may prove the
importance of maintaining soil
moisture at short irrigation
intervals for maximum production
of dry matter in wheat thereby
higher water use efficiency values.

On the contrary, severe soil
moisture at a long irrigation
intervals (water stress), reduced
plant growth more than water
consumption which resulted in
lower water use efficiency values.

In this connection, Miseha,
(1983) concluded that plants
subjected to sever water deficit are

11

smaller than those subjected to
moist or moderate water level.
Reduced cell turger is most
important reason for reduced plan
size. Plant turgidity is important in
relation to the opening and closing
of stomata. .- =
REFERENCES
Abd El-Hameed, Nadia E.
Hussein, M.M. and Zein El-
Din, MM. (1986):
Technological characteristics
of wheat grains as affected by
nitrogen fertilizer and water
supply. Egypt. J. Agron., 11

(1-2): 25-34.
Abd El-Rahim, H.M.; Mosaad,
M.G.; Shalaby, E.M. and

Masoud, M.M. (1989): Effect
of watering regime on yield
and its components of Wheat.
Assiut J. of Agric. Sci., 20
(1): 177-187

Abderrazak, S.; Ezzarouk, K.M.
and Amslim, M. (1995):
Effects of water stress and
nitrogen fertilizer rate on
nitrogen uptake, water use and
wheat yield. Al-Awamia, No.
89, 49-75. ’
A.O.A.C. (1970): Association
of official Agricultural
Chemists.  Official methods
of analysis. Washington D.C.
11" Ed. P. 832.



Armold, k. (1986): Methods of soil
analysis, physical and
mineralogical methods Second

Edition. American Society of

Agron. Inc. Soil Sci- Society
of America. Inc. Madison
Wisconsin.

Burman. R.D..: Nixon. P.R.:
Wright. 1.L.. and Pruit. W.O.
(1980): Water requirement in:
design and operation of farrhl
irrigation systems. M.E Jensen
(Eds). An ASEA monograph.

American Soc. Agric. Engineers,
Manager of publication Jeme
A. Basoelman.

El-Emery. M.l.: Nadia, A.E. and
Abdel-Shafi, AM. (1994):
Effect of water supply on
viability chemical composition
of grain and yield and its
components of wheat. Annals
Agric. Sci., Ain Shams Univ.,
Cairo. 39 (1): 137-157.

Farah. S.M.; Salih. A.A.:

Mansi. M.G. and Ali, N.A.

(1993): Effect of three
irrigation regimes on the
grain yield, yield components

and water use of wheat. Nile -

valley Reg. Prog. on cool

season food legumes - and

wheat.  Sudan., 182-186.
Fardad. H. and Pessarakli, M.

(1995): Biomass production

and water use efficiency of

El-Sayed, M.A A.

barley and wheat plants with
different irrigation intervals at
various  water levels. 1. Pl.
nutrition., (18): 2643-2654 .

Ghauhan. R.P.S. (1991): Effect of
saline 1irrigation at different
stages of growth on yield,
nutrient uptakeé and water use
efficiency of wheat. Indian J.
Agric. Sci., 61 (8): 595- 598.

Heggy, S.F.; Megalah, S.S.
Mohamid, N.I. and Abdel-
Maksoud, M.M.R. (1993):
Effect of irrigation intervals,
nitrogen and iron fertilizer
levels and soil type on growth
and yield of wheat. Egypt J.
Agric. Eng., 9 (4): 617 - 623.

Isrealson, O.W. and Hansen,
V.E.  (1962):  Trrigation
principles and  Practices. 3™
Ed. John Wiley and sons. Inc.
New York.

Jensen, H.E. and Monganesen.
V.0. (1985): yield and nutrient
content of spring wheat
subjected to water stress at
various growth stages. Acta
Agric. Scaninaric., 34 (4): 527-
533 C c.f. Field Crop Abst. 34
(4): 153,

Jensen, M.E. (1968): Water
Consumption by agricultural
lands. In: water deficits and
plant growth T.T.Kozlowski



Zagazig J.Agric. Res., Vol .30 No.(1) 2003

Ed.), Academic press, New
York vol. 11:1-12

R.B. (1985): [Irrigation
requirement of dwarf durum
and aestivum wheat varieties.
Indian J. Agron., 30 (2): 207-
213. '
Masoud, M.M. (1986): Effect of

Lat,

watering regime on wheat
M.Sc. Thesis, Fac. Agric.,
Assiut Univ., Egypt.

Metwally, M.A.; Seif El-azal,
M.N.; Badawi, AY.;
Tawadros, H.W. and Serry,
A.(1984): Effect of soil

moisture stress on some wheat
Varieties . Agric. Res. Rev., 62
(4A): 15-26.

Miseha, W.IL (1983)
Physiological studies on water
requirements of wheat plant.
Ph. D. Thesis, Fac. Agric.
Mosthohor, Zagazig Univ.
Egypt.

Mosaad, M.G.; Shalaby, E.M.;
Abd-El-Rahim, H.A. and
Masoud, MM. (1990):
Water consumptive use and
water use efficiency by two
wheat varieties. Assuit J. of
Agric. Sci., 21 (2):  337-349.

Proffitt, A.P.B.; Berliner, P.R. and
Osternuis, D.M. (1986): A
comparative study of root
distribution and water
extraction efficiency of wheat

13

grown under high and low
frequency irrigation. Agron.
J.,77: 655- 662 .

Sadek, .M. (2001): Evaluation of
two newly released wheat
cultivars under three irrigation
intervals and five nitrogen
levels in sandy soil. J. Agric.
Sci. Mansoura Univ., 26 (1):
23-31.

Sayed, A.A.A. (1982). Water
requirements of wheat and its
effect on some grain quality
characters. Ph. D. Thesis, Fac.
Agric., Ain Shams Univ,,
Egypt

Schneider , A.D.; Musick. J. T. and
Dusek, D.A.(1969):

Efficient wheat irrigation with
limited water. Trans-ASAE,
12: 23-26.

Sharma, B.D.; kar,S. and
Cheema, S.S. (1990): Yield,
water use and nitrogen uptake
for different water and N
levels in winter's wheat
Fertilizers, Res.22:2, 119-127.

Shaw, R.H. and Laing, D.R.
(1965): Moisture stress
and plant response. by: plant
environment and efficient
use.W.H. Pierre,D kirkham, H.

Pesek and "R.Shaw.),
Amer.Sci.Agron, Madison,
Wisc., p.73-94



14 El-Sayed, M.A.A.

Snedencor, G.W. and Cochran, Yousef, K. M. and Eid, R.
W.G.(1967):Statistical method, A(1999): Water consumptive
6™ Ed. The lowa State Univ. use and yield of wheat as
press, Ames, lowa affected by irrigation

regimes and N fertilization
forms. Fayoum. J. Agric.
Res. Dev., 13 (1): 32 -41.



Zagazig J Agric. Res., Vol .30 No.(1) 2003 15

la )l udl B (B (o ol pralll Al

A e e e
AN daaly — Zo 30 48— Jpaladd pud

g Da Aol Lelyjl Ggadl dbaa QGG ghyps oy el
LT PP PISCON PRV T PP IR, WPPRT R WU RS 74 SRR I FRRYA SR
.98 e el Caial o gpall 8 (i g ol i
-;g)l\c.a)\.o\aa
-G“.‘mu.:"‘Pﬁo ds";)l‘ -3
-G“.‘ﬂ‘u:"‘c‘ﬁ\' "E‘;Jh -y
goall Jaagto KM T
el Faap) s SAGE a5k Faape S -t
ol Jaag Vo S Al ok Jaapo SN -0
,@bﬂlghexo‘jseﬂdguh\)kuﬁ;?ﬁ\o JS‘:;)S\ -1
ol Faagto SAQl ok Saag Y SN Y
goall oo JSAdd b baapto gl oA
gl Faap Ve A dd ok gaagto S -4

5 S I A gdall ALASH CileUnill asanal paddud
_&Lg_plebw\c_:\:\ﬂua;m,
$ ) Bkl 53 Caun (5 ) Al G &y gina DR o) o yedal -
A Jialt e el Jgda B4 ginabaly ) ) il e a0 S
dlaS y Yad/cgall Jpane yaoa Vor e )y g il g de g ag sl
L gall 82y jaall (o a1 COlaaally 4 el Glad /U5 J gemna
L B 4 gina 30l ) el Jis 092 Y0 S (5l alalaa Gadii g Y
Opasa gall 38 4 L g 50all (6 AN COLanally 4 Hlially el i A (g
Gl die Sl (s gall — g el - asdl ) Al DGyt S LT
Baskii die clall Sl e U3 Laig gzl S ol 0 S (6 )3 dlalas
.@bﬂ‘h’:’ueﬁ\°&g‘)&|u‘\a‘
oA O ol 0 S ¢ Y Adlae Baakai die (5 )l ol pladiud BeliS i) ¢
Ll caad o Al colalaall
Gl Jypanasaly) s ol 0 US malll g of aadh 13 il pre 5 2L gac
Agla il el Y1 8 (o M Blaa aladiid 30US Liad 4





