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Abstract

Two field experiments were conducted in the Experimental Farm, National
Research Centre, Shalakan, Kalubia Governorate, Egypt during 2004/2005 and
2005/2006 seasons. Three barley cultivars (Giza 124,Giza 125 and Giza 129) were
tested under the effect of three water. deficits; no deficit (1500 m’/fed, control),
skipping one irrigation at elongation stage, 1200 m’/fed, and skipping one
irrigation at dough stage, 1200 m’/fed. A split plot design was used A combined
analysis was performed. Ten traits were considered .

Significancy was obtained among cultivars on all morphological traits. The
superiority among cultivars was in favor to Giza 125 followed by Giza 124, in
respect of yield aspects too. Only étraw yield/fed. and biological yield/fed. showed
significant responses with Giza 124. Such cultivar surpassed the other ones with
respect to straw yield/fed. Meanwhil~, Giza 129 was the superior with both grain
to straw and grain to biclogical yields ratios. It was noticed the most aspects were
significantly affected by water deficit treatments. No significant differences were
detected on grain / biological yields ratio. Control achieved the highest values with
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all aspects. Skipping one irrigation at elongation stage showed less detrimental
effect as compared to skipping at dough stage .

Interaction significantly affected only, No. of leaves/plant, No. of spikes/plant,
grain yield/fed. and grain to straw ratio. The combination (Control x Giza 125)
produced the highest significant values on grain yield/fed (2.63 ton), while (Control
x Giza 124) gave the corresponding values on No. of leaves/ plant (26.0) and No of
spikes/plant (5.7) .

Water use efficiency (WUE) varied according to irrigation treatments and
tested varieties. However, the highest WUE was recorded when skipping one
drrigation at elongation stage (1.86 kg/m®). The corresponding highest value
among cultivars, i. e. 1.86 kg/m® was recorded on Giza 125. The interaction
between the two previous factors maintained the highest WUE In the study, i. e.
2.16 kg/m® .

INTRODUCTICON

In Egypt, barley (Hordeum vulgare L.) occupies the fifth position among
cereal crops, in terms of production and area. Its importance lies in human
nutrition, medicine purposes, animal feeding and investment in the new reclaimed
areas, where the problems ef salinity, water shortage and lack of nutrients are
common. Water deficit is frequently the primary factor limiting crop production
under arid and semi-arid conditions. It is in full agreement that barley losses in
yield from water stress probably exceed the losses from all other causes.

In Egypt, several new cultivars were released. Each cultivar suits certain
environment. Plant height varied according cuitivar, however Giza 124 is
charactized as a tall- stem over Giza 125 and Giza129 cultivars, (Omar, 1993). In

- some studies, Giza 124 was considered the superior cultivar by El Hindi et al
(1998}, in plant height and grain yield fed. In different researshes, Noaman et al
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(1997) as well as El Kholy and El Bawab (1998) reported the superiority of Giza
125 cv in grain yield. Also, Ouda et al (2007) found that grain yield was in favor to
Giza 129.

Generally, baﬂey cultivars show a wide variation in yield and vyield
components. In addition, Jones and Kirby (1977) concluded that genotypes which
produce few tillers should be able to achieve relatively high yield in drought
conditions. Barley is considered, in many cases, as a hard affectable plant species.
Hence, the environmental effects are less important than genotype for différent
variable, (Oscarsson et al., 1998). Genotypes commonly vary in growth and yield,
In this respect, Acevedo (1985) stated that variation among barley; genotypes
could be shown in water flow, growth vigor, plant height and grain yield. Varietal
differences in growth and yield of barley varieties under water deficit were
reported by Li, et al (2006) and Oukarroum, et al (2007).

Literature concerned irrigation of barley are too voluminized. The main
conclusion that could be obtained fies in the positive effect of irrigation at all levels
on barley growth and yield. Many researchers summarize such relation in one
sentence: Abundant watering means good growth and yield (positive relationship).
Irrigation treatments could be expressed at some forms;. water stress or moisture
stress (Mansour, 1992), supplementary irrigation (Mourad et ai, 1993), Depletion
of soil water (EI- Hawary, 2000) and number of irrigations (Assey et al, 1990) ..
ect. The effect of watering on grain yield passes through growth and yield
conttributors. Possitive effects of sufficient irrigation on some aspects were
reported by many authors, of them Saadia et al (1983) on spike length, Navolotskii
and Lyashok (1984) on No. of tillers/plant, Salam et al (1991) on No. of
spikes/plant, Abo EI-Enin et al (1998) on straw yield, EI-Bawab (2003) on plant
height and Abd EI-Iateef (2004) on grain yield/fed .

Interaction between irrigation treatments and cultivars is unquestionable

phenomenon. Such appearance was observed by Assey et al, (1990) on straw
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yield. El Sayed et al (1995) generalized the success of such interaction on some
aspects. Abd EI Lateef (2004) found such interaction on plant height, No. of tillers
plant and spike fength .

Water use efficiency (WUE) studies showed that the less water use (WU)
under water deficit led to increase its values under the considerable yield
depression, where the reverse was true under the severe drought (Kang et al,
2002, Katerji et al, 2008 and Hussein et al, 2008). On the other hand, some others
reported no difference in this criterion between varieties or its interaction with
water regime, {(Tambussi et al, 2005 and Al-Sabbagh et al, 2005) .

The undertaken study aimed to investigate the response of some barley
cultivars to water deficit in some growth stages. The final goal is to give a proposal

for a maximal grain yield with fit use of watering .
MATERIALS AND METHODS

Two field experiments on barley (Hordeum vulgare L.) were conducted in
the Experimental Farm of the National Research Centre Shalakan, Kalubia
Governorate, Egypt during 2004/2005 and 2005/2006 seasons, to study the
performance of some barley cultivars under water deficit. Physical and chemical

properties of the site soil are given in Table (1) .

46



HUSSEIN, M.M.; et al,

Table (1): Physical and chemical properties of soil, at Shalakan, kalubia, average

over the two seasons .
Physical properties
Depth Coarse sand % Fine sand % Sitt % Clay % Texture
(cm)
0-10 0.65 32.35 39.50 27.50 Loamy
10-20 0.75 26.25 45.24 27.56 Clay-lo.amy
20-30 0.75 31.25 33.15 34.58 Clay-loamy
Chemical properties
Depth pH ECdsm! Soluble cations (meg/L) Soluble anions {(meg/L)
(cm) ca™ | Mg* | Na™ | K | COY |HCOy | | SOy
0-10 7.8 0.8 35 301 1301 1014 Nil 1403 |31 252
10-20 7.8 0.5 2.5 196 1196 |0.10 Nl 1310 |15 0.96
20-30 78 0.5 25 162 162 |0.09 Nl 1310 113 1.61
Treatments :

A, Cultivars :

Giza-124, Gizal25, both hulled and Giza 129, Hull-less cultivars were
seeded. In both seasons, every experiment included the possible nine combination
treatments. The experimental design was split plot in three replicates. Water
treatments occupied the main plots, meanwhile the sub ones were devoted to
cultivars. Plot area was 10.5 m? (3 x 3.5) m. Barley was sown in the 1st of
December, by 50.0 kg/fed of commercial seeds. Calcium super phosphate (15.5 %
P,05) and potassium sulfate (48.5 % K;Q) were broadcasted before sowing at 200
and 100 Kg/ffed, respectively. Ammonium sulfate (20.5 % N) at 200 Kg/fed was
applied in two equal portions; the 1st, 21 days after sowing and the other two
weeks latter. Harvest was on April 15% . The other cultural practices were done as

usual .
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B- Water deficit :

1. No deficit (Nod), Regular irrigation, (control).

2. Skipping one irrigation in elongation stage (SIES).

3. Skipping one irrigation in dough stage (SIDS).
v Watering regime declares that, the first treatment (Nod) consumed 1500
m®/fed (five irrigations each of 300 m®/fed). Meanwhile, each of the second and
third ones used only 1200 ID m?/fed (four irrigations each of 300 m3/fed). Water
discharge was adjusted by using triangular weirs CV notch). The height of flowing
water was fixed at 30.0 cm. Water discharge was counted according to the
equation of Hansen et al {1980) as follows :
Q = 0.0138 x h** x 3.6 where :
Q= Water discharge (m?/hr).
0.0138 and 3.6 == Constant values, where (3.6) was added for obtaining (Q) in
{m3/hr ).
h = Water height or pressure head, cm .
Studied topics :
I-Aspects:

At the end of each season, five traits were studied, on a random sample of

ten plants from the inner area of the sub plots. In addition, yield aspects were
determined on the base of plot area, then yields / fed. were calculated. Studied

aspects were as follows :

a-Morphological b- Yield aspects:-
aspects:
1. Plant height, cm . 1, Grain yield / fed.
2. No. of leaves/ plant . 2. Straw yield / fed .
3. No. of tillers/plant. 3 Biological vield, t/fed, (Bio Y) as the summation of
grain + straw yields.
4. No. of spikes/plant. 4. Grain to straw yields ratio.
5. Spike length, cm. 5. Grain to biological yields ratio .
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II- Water relationships :
Water use efficiency (W.U.E. kg/m®) was estimated according to Vites (1965) as
follows - :

(Grain vield, Kg/fed).
W.U.E = WCU, m*/fed

Data were subjected to the proper statistical analysis. Means were
compared by L.S.D test at 0.05 level of significance as described by. Gomez and
Gomez (1984) .

RESULTS AND DISCUSSIONS

Results herein are presented as combined data for the two seasons.
However, Bartlett's test for homogeneity was used and did not declare significant
difference between the two mean squares of error, of the two seasons.

In the present research, year effect and its different interactions are not
involved, to be discussed in another study .

I-Aspects:
A- Cultivar effect :
a- Morphological aspects :

Table (2) indicates that significant differences were obtained on all studied
traits. In all cases, Giza 124 and Giza125 cvs, did not significantly vary to each
other. Both cultivars significailtly exceeded Giza 129. In addition, Giza 124 cultivar
produced barley plants of 103.68 cm. which was taller than those of Giga 125, ie.
99.36 cm. These results mean that most morphological products were in favor to
Giza 124 cv. Meanwhile, Giza 129 occuppied the lesser position. Significant
differences in growth traits were detected by Noaman, et al (1990), as well as
Ashour and Selim (1994), El-Agroudy and. Mohamed (1994) and Zhou, et al
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(2003). Moreover, Chen et al (2008) reported that such differences were in
different with plant height, number of leaves and shoots according to varieties .
b- Yield aspects :

Table (2) shows that significant effects were shown with all yield traits.
Obviously, the cultivar Giza 124 produced the sounded straw yield /fed, i.e. 2.011
ton, surpassing the two other cultivars. Such superior straw yield seemed to be a
nature result of some* positive effects which were turn in straw yield, including all
morphological aspects. For biological yield, Giza 124 significantly out yielded, the
other two cultivars, producing 4.19 t/fed. With such trait, Giza 129 cv. gave the
lowest biological yield, i.e. 2.79 t/fed. Such different performances' by cultivars
may be attributed to their different genotype. The greatest grain yield/fed i. e.
2.40/ ton was the product of' Giza 125, where Giza 124 followed it (2.18 t/fed).
The cultivar Giza 129 yielded the poorest one, i. e. 2.02 t/fed. It seemed that Giza
125 motphological the positive effects which were previously mentioned on all
morphological traits. Sharaan and Abd EI-Samei (2000) obtained similar results.
Alberta (2007) recorded that barley cultivars differed in their growth as well as
yield. Ouda et al (2007) indicated that Giza 125 showed the highest grain yield,
however, Giza 129 gave the highest straw and biological yields. Skribanek and
Tomcsanyi (2008) recorded differences among varieties in yield which may be
attributed to growth characters .
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Table (2): Morphological and yield aspects as affected by cultivars, combined data .

Varieties | Giza 124 | Giza 125 Giza 129 LSD a10.05
Aspects
a- Morphological
Plant heigh cm. 103.68 a 99.36 a 75.68 b 5.66
No. of leaves/plant 24072 2377 a 1557 b 132
No. of tillers/plant 4.58 a 4.48a 4.07b 0.25
No. of soikes/plant 5.00a 480a 439b 0.28
Spike length, cm. 15.23 a 15.47a 1240b 0.86
b-yield
Grain/fed, ton. 2.18b 240 a 2.02¢ 0.13
Straw/fed, ton 201 0.89b 0.76 ¢ 0.08
Biololtical/fed, ton. 4193 3.29b 2.79¢ 0.21
Grain/straw yield ratio 1.084b 2722 2.69a 0.14
Grainlbioloflical vield ratio 052b 0722 0.73-a 0.4

B- Water Deficit effect :
a- Morphological aspects :

Table (3) declates significant differences on all studied traits. It is obvious that
skipping one irrigation either in elongation or dough stage significantly reduced ail
measurements. In addition, skipping one irrigation during elongation stage showed
lesser bad effect on most traits. However the differences between such stage and
dough one. were significant with respect to plant height and No. of leaves/plant.
Generally, these findings assure that compiete irrigation (control) could produce
taller plants (99.01 cm.), No. of leaves/plant (23.5), No. of tillers/plant (4.86), No.
of spikes/plant (5.23) and higher spike length (15.6 cm.). Such results could be
accepted, however sufficient water allows plant celt to good' division, expansion,
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and elongation producing taller plants. Such tall plants allow greater number of
leaves and fillers/plant. The latter component is the main maker of No. of
spikes/plaht. No doubt, these two latter characters are in close positive correlation.
Baligar and Duncan (1999) reported the negative effect of individual grain weight.
Ultimatly Qureshi and Neibling (2009) found that water cut off in the soft dough

- stage produced the highest grain yield of barley, while water cut off-before or after
soft dough stage significantly reduced the grain yield .

Drought on growth of barley plants. EI-Kholy, et al (2005) recorded
depression in plant height, number of . leaves/plant, number of spikes/plant, and
spike length of barley plants. Neumann (2008) mentioned that the first plant-stress
symptom induced by drought is often a rapid inhibition of shooting

b- Yield aspects :

Water treatments were significantly different with all traits except
grainibiological yield ratio, (Table, 3). With respect to the three former traits, in the
table, it was quietly clear that complete irrigation promoted their three products,
as compared to skipping irrigation in both stages. No significant effect was
detected when comparing straw yields of skipping irrigation in eIongétion or dough
stage. The highest yields were 2.390, 1.40, and 3.79 tifed for grain yield, straw
yield and biological yield, respectively. With respect to the remainder two traits, it
was observed that skipping irrigation at elongation stage gave the highest
significant values of grain/straw vyield ratio. The same trend was observed in

grain/biological yield ratio, in spite of the absence of significance .

It seemed that the enhancing effect of enough watering on the previously
mentioned morphological traits was turn in the three traits of yield. In addition,
negative effect of skipping irrigation was extended to cover vyield traits too. The
present results confirm the findings of some authors, of them; EI-Seidy and
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Khattab (2000) who pointed out that the reduction in grain yield/plant could be
attributed to incomplete development of some grains in spike due to the lack of
water in the soil. In addition, Martyniak (2001) revealed that drought stress
reduced grains yield by reducing the number of tillers, spikes and grains per plant

and
Table (3): Morphological and yield aspects as affected by water deficit in some
growth stags, combined data .

Deficit stage Nod. SIES SIDS
Aspects {Control) Elongation Dough LsDat 0.05
3- Morphological
Plant height, ¢m. 99.01 a 93.01 b 86.69 ¢ 3.420
No. of leaves/plant. 2350 a 21.33b 18.57 ¢ 0.633
No. of tillers/plant 4.86a 4.13b 4.13b 0.176
No. of spikes/plant 523a 4.54b 4.41b 0.207
Spike length, cm. 1560 a 13.73b 13.77b 0528
b- yield
Grain/fed,ton. 239a 223 b 198 ¢ 0.08
Straw/fed, ton. 1.40a 1.16 b 1.11b 0.03
Biological/fed,ton. 379a 339 b 3.09b 0.16
Grain/straw yield ratio 1.99¢ 2293 221 b 0.01
Grain/biological yield 0.64 0.67 0.66 N.S.
ratio :

Nod. = no deficit SIES = skipping one irrigation in elongation stage = SIES,
skipping irrigation in dough stage = SIDS
C - Interaction effect :
a- Morpbological aspects :

Table (4) shows that most morphological aspects were insignificantly
* affected. However, only No. of leaves/plant and No. of spikes/plant showed
significant response. It is clear that plant height, No. of tillers/plant and spike
length insignificantly varied' among cultivars, within the three watering treatments.
This indicates that most studied cultivars did not succeed to interact with the
studied three" watering levels. Between the two significant responded traits, the
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combination of the controlx Giza 124 or Giza 125, without significant differences
between them, produced the pronounced values. In addition, the combination of
Giza 124 with the other watering levels produced relatively high values with No. of
leaves/plant and No. of spikes/plant. The combinations of Giza 129 revealed
poorest values. with the three watering levels. Generally, such results draw the
attention that good morphological aspects could be available by combinations of
Giza 124 or Giza 125 with somewhat wide watering deficit. Similar results were
mentioned, by EI-Siedy and Khattab (2000), Li, et al (2006), Oukarroum et al
(2007), Skribanek and Tomcsanyi (2008). The former authors found significant
effect of the interaction genotype x irrigation Efeoglu, et al (2009) revealed that
_ growth of all cultivars was retarded under drought stress conditions .
b - Yield aspects :

Table (4) illustrates that only grain yield / fed and grain yield / straw yie.ld
ratio were significantly affected by interaction combination. It was obtained that
the combination (NodxGiza 125) yielded the highest values of grain yield (2.649
tifed), meanwhile the combination of Giza 125 cultivar with SIES gave the
pronounced grain yield/straw yield ratio (3.208). This indicates that Giza 125 cv
may succeeded to interact with both control and skipping one irrigation at
elongation stage. The combination (SIDSxGiza 129) gave the highest ratio
between grain andjst}:'aw yield (3.174). Such greater value was calculated
depending upon the lower value of straw yield (0.638 t / fed) in the denominator
of the ratio. These results are in line with those reported by EI-Kholy, et al (2005),
Ouda et al (2007),. and Skribanek and Tomcsanyi (2008). The middle authors
found that six barley cultivars showed reductions in grain yield as a result of
skipping one irrigation at different growth stages .
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Table (4): Morphological and yield aspects as affected by interaction treatments,
combined data .

a- Morphological aspects.

Water Cultivars Pla_nt No. of No.of No.of Spike Length
deficit He{ght' Leaves tillers/ spikes/plant (cm)
{cm) ‘,, leaves/ Plant
Plant
Giza 124 110.00 28.00a 5.03 533a 16.20
c::til Giza 125 104.00 26.00 ab 5.03 570a 16.30
Giza 129 83.03 1650 e 4.50 4.67 be 14.30
Giza 124 102.00 2250¢ 4.20 4.83 b 1470
SIES Giza 125 103.03 2530b 4.20 4.50 be 14.80
Giza 129 74.00 16.20 ef 4.00 430¢ 11.70
Giza 124 99.03 21.70 cd 4.50 483Db 14.80
SIDS Giza 125 91.03 20.0d 4.20 4.20¢ 15.30
Giza 129 70.00 14.0 3.70 4.20¢ 11.20
LSD at 0.05 N.S. 2.29 N.S. 0.487 N.S.
b- yield aspects .
Water Cultivars Grainyield | Straw yield Bio. Y Grain/straw Grain/
deficit T/fed T/fed T/fed ratio Bio ratio
Giza 124 232b 2.4 4.56 1.04c 0.51
?c?ri;ol Giza 125 2.65a 1.05 3.69 2.54b 0.72
Giza 129 2.20 be 0.91 3.1 241b 0.72
Giza 124 2.25 be 1.92 4.17 117¢ 0.54
SIES Giza 125 2603 0.81 3.40 321a 0.76
Giza 129 1.85d 0.74 2.59 249b 0.71
Giza 124 1.95d 1.87 3.83 _1.04¢ 0.51
SIDS Giza 125 1.97d Q.82 2.78 241b 0.71
Giza 129 2.03cd 0.64 2.66 31738 0.76
LSD at 0.05 0.23 NS, N.S. 0.25 NS,
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II- Water relationships :
Water use efficiency (W.U.E.)
A - Water Deficit effect : A

Generally WUE could be greater by a higher numerator (grain yield) or a lower
denominator (total applied water) or by both . The opposite. is quite true. Water
use efficiency values as estimated by Vites (1965) equation were different
according to watering treatments. However, the highest W.U.E., i. e. 1.86 kg/m’
was detected with SIES treatment. This means that pronounced W.U.E. could be
achieved by skipping one irrigation in plant elongation stage. In addition, the
lowest value of WUE, i. e. 1.60 kg/m® was observed with control, which could be
mainly attributed to the higher quantity of water applied, i. e. 1500m® /fed. Water
use efficiency with SIDS, i.e. 1.65 kg/m3 was in between for the same reasons
previously mentioned. Al-Sabbagh, et al (2005), on sunflower indicated that water
use efficiency values increased with infrequent irrigation intervals .

B - Cultivar effect :

Table (2) shows that Giza 125 cv yielded the greatest grain yield/fed, ie. 2403
kg, which occupies the numerator in Vites equation, resulting a higher value of
WUE. (1.86 kg/m®) Through the same look, Giza 129 yielded the lowest grain yield,
i. e. 2024 kg/fed giving the poorest WUE, i.e. 1.57 kg/m’. Nagaz, et al (2001)
observed the varietals differences in WUE between barley varieties. Oppositely
Tambussi, et al (2005) observed that water use efficiency was similar between the
two studied barley cultivars, (graphic and Kym). Katerji, et al (2008) observed that .
WUE could be attributed to plant factors (species and variety) .

C - Interactions effect :

It is ‘obvious from Table (5) that the combination (Gizal25 x SIES) gave the
highest WUE, i. . 2.16 kg/m’. such value depended on the high numerator value,
i.e. 2595 kg/fed and the low denominator, i. e. 1200 m/fed. On the other hand,
the lowést WUE, i.e. 1.47 kg/ m®. was the ratio between 2200 kg/fed. (modest
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yield) in the numerator and 1500 m3/fed. highest watering in the denominator .
Thus, WUE was in such case the poorest one .

Table (5): Water use efficiency (WUE) as affected by water deficit, cultivars and
their interaction, combined data .

Water Deficit
SIES SIDS _
Nod. control Mean
Elongation Dough
Varieties
Giza 24 1.55 1.88 1.63 1.69
Giza 125 1.77 2.16 1.64 1.86
Giza 129 1.47 1.54 1.69 1.57
Mean 1.60 1.86 1.65 1.70
REFERENCES

1. Abd El-lateef, Sh. I. A. (2004). Water and fertilizer requirements of some
promising hull-less barley genotypes under poor sandy soil. M.Sc. Thesis,
Agron. Dept. Fac. of Agric. Al Azhar Univ. Egypt .

2. Abo EI-Enin R.A.; LA. Ahmed; A.A. El-Sayed and E. Dessouki (1998). Giza
124,. a new barley variety for upper Egypt. Egyption J. Appl. Sci, 13 : 100-109 .

3. Acevedo, E. (1985). Assessing crop and plant attributes for cereal
improvement in water-limited Mediterranean Environments .Proceedings of an
International Workshop 27-31 Oct. Capri, Italy .

4. Alberta. (Agriculture and Rural Development), Canada (2007) .Recommended
Malting Barley Varieties from* the Canadian Malting Barley Technical Centre .

5. Al-Sabbagh, A.A.; Abd El-Hafez; S.A. EI-Bably A.Z. and Abouu Ahmed E.L
(2005). Scheduling irrigation of two sunflower varieties using class A pan
evaporation. Minufyia J. Agric. Res., 30 (5) : 1589 -1606 .

57



10.

11.

12,

13.

14.

AFIELD EVALUATION OF THE EFFECT OF WATER DEFICIT ON BARELY

Ashour, N.I. and Selim M.M. (1994). Yield response of some barley varieties to
saline conditions in South Sinai Governorate. Egypt. J. Agron., 19(112): 149 -
160 .

Assey, A.A.; Saleh; M.E. Ramadan; LE. L.E.EI-Sayed A.A. and Bawab AM.
(1990). Effect of irrigation and applying nitrogen on barley Zagazig, J. of Agric.
Res., 17 (3): 613-622.

Baligar, V.C.and Duncan, R.R. (1999). "Crops as Enhancing of Nutrient Use"
Acad. Press, New York: 451 .

Chen, F.; Wang; F. Zhang, G. and Wu' F. (2008). Identification of barley
varieties tolerant to cadmium toxicity. Biological Trace Elements Research, 121
(2): 171 -179 .

Efeoglu, B.; Ekmekci Y. and Cieek, N. (2009).Physiological responses of three
maize cultivafs to drought stress and recoyery.South African Journal of Botany,
75, Issue 1: 34-42 .

El-Agroudy, M. and Mohamed, K.F. (1994). Effect of gama radiation on some
economical growth characters in barley crosses of two barley varieties under
drought. J. Agric. Res., Tanta Univ., 213 : 41~ - 432,

El-Bawab, A.M. (2003). Water and nitrogen fertilizer requirements for barley in
sandy soils. Egypt. J. Appl. Sci. 18 (7): 125-133.

El-Hawary, M. A. (2000). Evaluation of some wheat. varieties under water
deficit conditions. Zagazig J. of Agric. Res. 27 (4): 8199830

EI-Hindi, M, H.; El-kassabey; A.T. Sharief and A.E. Amer, K.A. (1998). Yield of
barley as affected by different. sources and levels of nitrogen fertilization
under the environmental conditions of newly reclaimed soils at northern delta
of Egypt. Proc. 8th conf, Agron., Suez Canal Univ. Ismailia, "Egypt, 28Nov.pp.
153-158 .

58



15.

16.

17.

HUSSEIN, MM,; et al,

El-Kholy, M.A. and EI- Bawab, A.M.O. (1998). Response of some barley
cultivars to nitrogen fertilization and stimphol as a foliar application Proc. 8th
Conf. Agron., Suez Canal Univ. Ismailia, Egypt; 28-29-Nov.pp. 145-152 .
El-Kholy, M.A.; Gabalflah; M.S. EI-Ashry S. and Bawab, AM. (2005).
Combating drought using yield stabilizing agents in barley Inter. 1. Agric. &
Biol., 7(3): 369 - 374 .

El-Sayed, A.A.; Noaman; M.M. Assad; RA. ElSherbini; A.M. EI-Gamal; A.S.

- El-Bawab; A.O. EI-Moselhi; M.A. Megahed; M. Abdel hamed, M. and Desouki,

18.

19.

20.

21,

* cowpea plants grown under salinity stress to PK-foliar applications. Amer. 1.

22,

23,

E.E. (1995). Giza 127 and Giza 128, new two-rowed barley cultivars. Egypt.
Appl. Sci., 10 (9): 466-476

El-Seidy, E.H. and Khattab, A.B. (2000). Heterosis and combined ability in
barley under drought conditions at different growth stages. Proc. 9th Agron.
Conf., Monofyia Univ.,; 167 - 182.

Gomez, K.A. and Gomez, A.A. (1984). " Statistical Procedures for Agricultural
Research. John Wiley & Sons, Inc. New York ,U.S.A.

Hansen, V. E.; Israelsen, O. W. and Stringham=(1980). Irrigation principles
and practices. 4th ed., John Wily & Sons Inc. U. S. A

Hussein, M.M.; Shaaban, M.M. and AM. EI-Saady G. E. (2008). Response of

Plant Physiology, 3(2): 81 - 88.

Jones, H.G. and M Kirby, E.J. (1977). Effect of manipulation of number of
tillers and water supply on grain yield in barley. ). of Agric .Sci. UK 88(2) 391-
397. v

Kang, S.; Zhang ; L. Liang.; Y. Hu; X, Cai H. and Gu, B. (2002) .Effects of
limited irrigation on vield and water use efficiency of winter wheat in the Loess
Plateau’ of China. Agricultural Water Management, 55, Issue 3: 203-216 .

59



24,

25.

26.

27.

28,

29.

30,

31

32

A FIELD EVALUATION OF THE EFFECT OF WATER DEFICIT ON BARELY

Katerji, N. ; Mastrorilliand M. Rana G. (2008). Water use efficiency of crops
cultivated in the Mediterranean region: Review and analysis. European Journal
of Agronomy, 28 (4): 493-507 .

Li, R.H. ; Guo; P.G. Michael; B. Stefania G. and Salvatore C. (2006). Evaluation
of chiorophyll content and fluorescence parameters as indicator of drought
tolerance in barley. Agric. Sci. 5 (10) : 751-757 .

Mansour, A.A. (1992) Study on drought tolerance in some barley genotypes.
Fac. of Agric., Ph. D. Thesis, Azhar Univ., Cairo, Egypt .

Martyniak, LA. (2001). Pot evaluation of the sensitivity of spring barley
(Hordeum vulgare L.) to water stress applied at different growth stages. 1.
Appl. Genet., 42(2):145-51 .

Mourad, M. A.; Shalaby E.E. and Glelah A.A. {1993). Response of wheat to
supplementary irrigation and organic fertilization in northwest coast of Egypt.
J. Appl. Sci., 8 (4) : 602-618 .

Nagaz, K.; Mechlia N.B. and Romheld V. (2001). Effect of water quality and
nitrogen on yield and water use efficiency of barley. 14th Int. Conf. Plant
Nutrition, Hannover, Germany pp. 386-397 . .
Navolotskii, V.D. and Lyashok A.K. (1984). The influence of water and
temperature factors on the productivity of spring barley varieties. Selektsiya-
1- Semenovdstvo, USSR, (11): 16-19..

Neumann, P.M. (2008). Coping mechanisms for crop plants in drought prone
environments. Ann, of Bot., 101: 901 - 907 .

Noaman M.M.; El'Sayed; A.A. Zahour; A. Assad F.A. and EI-Rayes F.M (1950).
Yield stability characteristics of some barley cultivars grown under different
conditions: Under mild Water stress conditions. 4th Conf., Egypt Soc. Crop Sci.,
Cairo 1: 51-57 .

60



33.

34

35.

36.

37.

38.

39.

40.

41.

HUSSEIN, M.M.,; et al,

Noaman, M.M.; Assad; F.A. El-Sayed A.A and EI-Bawab A.M.0. (1997).
Drought tolerant barley genotypes for rainfed areas in Egypt. Egyption]. of
Agric. Res., 75(4) : 1019-1036 .

Omar, A.B. (1993) Fertilization of some new wheat cultivars grown under
drought conditions. Ph. D. Thesis, Fac. of Agric., Zagazig Univ. Egypt .
Oscarsson, M.; Andersson; R. Aman; P. Olofssonand S. Jonsson A. (1998).
Effects of cultivar,nitrogen fertilization rate and environment on yield and grain
of barley. J. of Sci. of Food and Agric. 78 (3) : 359-166 .

Ouda, S.A.; EI-Mesiry T. and Gaballah M.S. (2007). Effect of using stabilizing
agents on increasing yield and water use efficiency in barley grown under
water stress. Australian J. of Basic and Appl. Sci., 1(4): 571 - 577 .

QOukarroum A.; EI-Madidi ; S. Schansker G. and Strasser R.J. R.J. (2007).
Probing the responses of barley cultivars, (Hordeum vulgare L.) by chlorophyll
a fluorescence OLKIIP under drought stress and re-watering. Envin. & Exp.
Bot., In ;press .

Qureshi, Z.A. and Neibling, H. (2009). Response of two row malting spring
barley to water cutoff under sprinkler irrigation. Agricultural Water
Management, 96, Issue 1: 141-148 .

Saadia, A.S.; El-Harron M.E. and EI-Taweel A.V.M. (1983). Response of two
barley varieties to number of irrigations and nitrogen fertilizer. Annuals Agric.
Sci, 28 (3): 20-8; 218 .

Salam A. ; Al-Tahir O.A. and Al-Tahir M.A. (1991). Soil; moisture regime
effects on productivity of some barley (Hordeum vu/gare L.). Annuals of Agric-
Sci. Cairo, 36 (1): 121-127.

Saleh, M.E. (2000) Effect of seeding rate on yield, yield components and some
agronomic characters of two wheat cultivars. 3. Agric. Sci. Mansoura Univ.,
25(3) : 1467-1473 .

61



42.

43,

44,

45.

46.

AFIELD EVALUATION OF THE EFFECT OF WATER DEFICIT ON BARELY

Sharaan, A. M and Abd EL-Samie F.S. (2000). Response of wheat varieties to
some environmental influences. 1- Effect of seeding rates and N fertilization
levels on growth and yield of two wheat varieties. Proc. Sth Conf. Agron.,
Monofyia Univ., Monofyia, Egypt .

Skribanek, A. and Tomcsanyi A. (2008). Predicting water stress tolerance of
malting barley varieties with seedlings PEG. reactions. Acta Biologica
Szegediensis, 52(1):187-189 .

Tambussi, E.A. ; Nogues ; S. Ferrio ; P. Voltas J. énd Araus J.L. {2005). Does
higher yield potential improve barley performance in Mediterranean conditions.
Field Crop Research, 91 : 1499160 .

Vites, F. J. Jr. (1965). Increasing water use efficiency by soil management,
Amer. Soc. Agron., Madison, Wise: 259 - 274 .

Zhou, M.X.; Xu; R.G. Chen; D.H. Huang; Z.L. Mendham N.J. and Hossain M.
(2003). Effect of water logging on the growth of barley. Proceedings of the

Australian Agronomy Conference, Australian Society of Agronomy.

62



HUSSEIN, M.M.; et al,

i) o olaall el il o Jis anis

Al dhas sl Ga el

Gl gl B ae Guadl 38 ¢ ** Cladu sl gl
& Sl = (A = gl ol S pall = il (5 Mg Lilall Dl pd *
& Sl = Sl duala — Aol ) LS ~ fualsall o gle auid **

€

kil - Jilb dnl (B Gl cagill 38 al Ao ) e i (i jad Cy
0 b Jles) dujed JS cataci . YN Yo g Yene/Ye i f Gangall b, Ay glil
VYo ¢ A ) A s e b banly Ay iy 5 100+ ) Ll i e Y S
e e (salal o ellaels 4l mall 5kl Al yo (B 3anl 5 &y iy /Y,
Gy 35 (VY8 53ms VY0 53m M YE 5] bl el e cilinal 200 Al
e Gy Cun, G Se A 8 5aa) 5 5 e Al adaill pranal (A gl Aglelall COlaladl
Lakill Aaline S g il odaill 8 Gilical) o 55 At ) pdail) e g ) Dlalae
oS5 Lne (psansall gonendl (Sleanyl dibaill 5 ol o (Y10 XP)Ya 1 0,0 Ayl
il Caatiag sbaally e Jf 3ot
il el o clia jde pand Aul ) ciiadss
La glgh ) pal) ciliaal (1
il o e - Y s, Sl sk - )
el ae - Slfigaeld ¢ i e - ¥
vy Al Jgha -0
Jypand) clia (o
Ok, Gl Jsana - ¥ Ok, ogall Jpane =)
Ol J granaf gl grane dgui - € S0k, 2 gl J sl - ¥
el Jpasdlf gl Jpans dpi - 0

63



AFIELD EVALUATION OF THE EFFECT OF WATER DEFICIT ON BARELY

(Al il Audd ol cikael B g
by A st sl e e o Ciliall o Ly ginall gl el -
el elay 170 5 o cinall daiiy 1Y€ 5 il i el i

il Al 41Y4 55,

e e il o Ay ginall G g, anall clical iy -
VYE B Ciieall (3 Al all ity Sy Al i ga Jpanndll Clins

S e s sl Jpmmnally il Jpaans s go o AW il e

1Sy Gl pindl Ay (Jaill aginll Jpuane b ligite VY0 5 il
s>l Jpranall/Gi gl J geana 4

Aia el 13 ey s (5 Dlaad ygine clivall aine cylsiad -
>l Jpandlfgiall Jjane duus

o B Al page cliall maes e adl el G Aldee i -
s i o O Lo 05 ALY s jo 8 5n)y & Ll leben
’ gaall skl Ay 3l 5 4 ) Lli

e e b Upine dals Gl ) o Jiid Jelid -
dyra—se dauiy Padfis gall eanadl 5 Clifdlind) 2o 5 cilallf 31 W)
Jsmane o pill et (170 5 300 X & Jliall) Alelaall el s Ol gl
(080 €,10) gl

Cus , liea¥ly 5 ) Dl L (WUE) 6 ) ele Jlogiad 3618 caliaf -
8> ibuall g AainYl dls ja 8 5anl g &y Bl bl e JS e
el ol il Qi Jetiil el TaaS VAT JJia VYo
SafanSY VT L g Al 2l i o ele Jlanind 351iS Aud

H Ceagd\ ‘.u_ia,g’ ‘. e@
ojaa ol plai /ol ‘ kiad Jale /.4
5 A Anals - 4ol )30 ds

64



