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Abstract 
Thirty-two bread wheat genotypes included two local cultivars, ten Egyp-

tian selected line, and twenty advanced inbred line from (CIMMYT) were grown 
in two experiments, i.e. normal irrigation under water stress during the 
2016/2017 and 2017/2018 seasons in Agronomy Dept. Research Station, Faculty 
of Agriculture, Assiut University. Mean squares due to irrigations and genotypes 
were significant for all traits i.e. plant height, spike length, number of spikes/row, 
number of spikelets/spike, grain yield/row and 100 grain weight in each season 
and over the two seasons; suggesting that all traits were markedly affected by 
water stress and the presence of a wide range of differences among genotypes. 
The variance due to interaction between genotypes and irrigation (GxI) was sig-
nificant for all studied traits. Mainly, the drought stress caused a relative loss in 
spike length, number of spikes/row, number of spikelets/spike, grain yield/row 
and 100 grain weight by 8.53, 23.62, 5.51, 35.81 and 10.83%, respectively, as 
average of two years. The drought susceptibility index (DSI) was the powerful 
tool for discriminate the superior genotypes under water stress. Subsequently, the 
examined wheat genotypes were classified according to DSI into two groups: 
those were less than unity, there were tolerant to drought, while, those the DSI 
large than unity, there were susceptibility to drought. Some of these genotypes 
differed from season to season for (DSI). The superior genotypes using DSI were 
Giza 168 cultivar, C137 and MKI-19 and there were tolerant to drought stress. 
Finally the obtained results could propose the drought susceptible index as a 
good tool to select the most adapted genotypes under water stress condition.  
Keywords: Bread wheat, Irrigation, water stress. 
 

Introduction  
Wheat is the most important ce-

real crop in the world in terms of 
production and area. It has been 
grown in a wide range of arid and 
semi-arid areas, where drought occurs 
frequently because of rainfall fluctua-
tions in rain-fed regions and water 
scarity in irrigated regions (Sio-Se et 
al., 2006). Wheat occupies 17% of 
the world cultivated area and repre-
sents 35% of the staple food and 20% 
of diet calories (Braun et al., 2010).  

In Egypt, wheat is the main winter 
cereal crop and widely distributed all 
over the country. The wheat culti-
vated area in Egypt is 3.26 million 
feddan with the actual production of 
9.61 million tons (FAOSTAT, 2016). 
However, still there is a big gap be-
tween the consumption and local pro-
duction (48%). This gap could be nar-
rowed by increasing local production 
of wheat via two ways. The first way 
by vertical expansion, i.e. increasing 
wheat production per unit area 
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through the development of new cul-
tivars of high yielding ability, early 
maturity, tolerance to biotic and 
abiotic stresses and the adoption of 
recommended cultural practices for 
growing these cultivars. The second 
way is horizontal expansion by ex-
tending wheat growing outside the 
Nile Valley in the desert land. But, 
the soil of these areas is sandy with 
low water holding capacity and thus 
exposes wheat plants to drought 
stress. Such drought stress causes 
great losses in wheat yield and its 
components (Clarke et al., 1992).  

Drought stress tolerance is a 
complex trait that obstructed by low 
heritability and deficiency of success-
ful selection approaches (Blum, 1988 
and Kirigwi et al., 2004). Therefore, 
selection of new wheat genotypes 
should be adapted to drought stress. 
In addition, drought tolerance mecha-
nism should be identified during the 
development of new cultivars in order 
to increase the productivity (Rajaram 
et al., 1996). High-yielding genotypes 
under optimum conditions may not be 
drought tolerant (Blum, 1988 and 
Sio-Se et al., 2006); therefore may 
studies preferred the selection under 
stress and adequate conditions 
(Clarke et al., 1992; Byrne et al., 
1995 and Rajaram and Van Ginkle, 
2001). Many researchers studied the 
effect of drought stress on yield and 
its components i.e. Abd Elghany 
(2019) concluded that drought stress 
at anthesis stage reduced number of 
spike/plant, number of grains/spike, 
1000 kernel weight and grain 
yield/plant by 48.0, 14.8, 23.3 and 
79.0, respectively.   

The current study was aimed to 
(1) assessment of widely diverse 

thirty-two bread wheat genotypes un-
der normal irrigation and water stress 
and (2) estimate drought susceptibil-
ity index for these genotypes under 
the studied conditions. 
Materials and Methods 
A- Plant materials and growing 
conditions: 

A set of thirty two bread wheat 
genotypes were used in the current 
study. This set comprised of two 
Egyptian cultivars, 10 Egyptian lines 
provided by the late Prof. M. El-
Morshidy, Agronomy Dept., Assiut, 
and 20 advanced inbred lines (AIL) 
obtained from CIMMYT (Table 1). 
These AIL lines were derived from 
different crosses and selected under 
different environments through shut-
tle breeding approach in CIMMYT. 
These thirty two genotypes were 
sown in a strip plot design with 3 rep-
lications. Each genotype was pre-
sented in a 2.5 meter long row with 
30 cm inter-row spacing. 60 grains 
were sown for each row. The afore-
mentioned genotypes were grown 
during two growing seasons 
(2016/2017 and 2017/2018) at Re-
search Farm of Agronomy Dept., 
Faculty of Agriculture, Assiut Uni-
versity, Egypt (27.19 N, 31.16 E; clay 
Soil (Table 2). The optimal and water 
stress conditions were applied. In the 
optimal condition, genotypes were 
irrigated regularly; however, in the 
water stress condition, three irriga-
tions were skipped, two during vege-
tative growth and one during flower-
ing stage (Table 3). 
B-The following characters were 
recorded: 
1- Plant height (PH; cm): was 

measured as the distance from the 
ground surface to the base of the 



Assiut J. Agric. Sci., 51 (1) 2020 (42-65)                                          ISSN: 1110-0486 
Website: www.aun.edu.eg/faculty_agriculture/journals_issues_form.php E-mail: ajas@aun.edu.eg 

 44 

main culm spike using ten plants 
from each genotype. Subse-
quently, the average plant height 
of these ten plants was calculated 
for each replication. 

2- Spikel length (SL; cm): was 
measured at harvesting as an av-
erage length of the main culm of 
ten spikes taken randomly from 
each genotype. 

3- Number of Spikes/row (NS): de-
termined by counting the number 
of fertile spikes/row. 

4- Number of spikelets/spike 
(Nstes) 

5- Grain yield/row (GY; g): was 
weighted as grain yield for each 
genotype. 

6- 100-Grain Weight (GW; g): was 
recorded in grams (g) by the mean 
weight of random 100-grain sam-
ples replication. 
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Table 1. The name, pedigree and origin of studied genotypes. 
G

en
o-

ty
pe

 
co

de
 Genotype 

name Cross Name Selection History Origin 

1 C102 PRL/2*PASTOR CGSS97Y00034M-099TOPB-027Y-
099M-099Y-099M-27Y-0B 

MXI13-
14\MULTTESTIGOS\3 

2 C103 KACHU #1 CMSS97M03912T-040Y-020Y-
030M-020Y-040M-4Y-2M-0Y 

MXI13-
14\MULTTESTIGOS\4 

3 C108 TAITA CMSS08Y00140S-099Y-099M-
099NJ-099NJ-4WGY-0B 

MXI13-
14\M35ES22SAWHT\9 

4 C109 KACHU//KIRITATI/2*TRCH CMSS08Y00152S-099Y-099M-
099Y-2M-0WGY 

MXI13-
14\M35ES22SAWHT\10 

5 C112 MUTUS//ND643/2*WBLL1 CMSS08Y00224S-099Y-099M-
099NJ-099NJ-1WGY-0B 

MXI13-
14\M35ES22SAWHT\19 

6 C113 ND643/2*WBLL1/4/WHEAR/KUKUN
A/3/C80.1/3*BATAVIA//2*WBLL1 

CMSS08Y00234S-099Y-099M-
099NJ-9WGY-0B 

MXI13-
14\M35ES22SAWHT\21 

7 C114 ND643/2*WBLL1//KACHU CMSS08Y00235S-099Y-099M-
099NJ-4WGY-0B 

MXI13-
14\M35ES22SAWHT\22 

8 C118 
SERI.1B*2/3/KAUZ*2/BOW//KAUZ/5/
CNO79//PF70354/MUS/3/PASTOR/4/B

AV92/6/ND643/2*WBLL1 

CMSS08Y00330S-099Y-099M-
099Y-12M-0WGY 

MXI13-
14\M35ES22SAWHT\33 

9 C120 CHEWINK #1/MUTUS CMSS08Y00485S-099Y-099M-
099Y-5M-0WGY 

MXI13-
14\M35ES22SAWHT\43 

10 C124 MUNAL*2/WESTONIA CMSS08Y00833T-099TOPM-099Y-
099M-099NJ-099NJ-8WGY-0B 

MXI13-
14\M35ES22SAWHT\68 

11 C128 WBLL1*2/BRAMBLING*2//BAVIS CMSS08Y00915T-099TOPM-099Y-
099M-099NJ-12WGY-0B 

MXI13-
14\M35ES22SAWHT\91 

12 C129 CHYAK1*2/3/HUW234+LR34/PRINIA
//PFAU/WEAVER 

CMSS08Y00931T-099TOPM-099Y-
099M-099NJ-099NJ-1WGY-0B 

MXI13-
14\M35ES22SAWHT\92 

13 C134 WHEAR//2*PRL/2*PASTOR/3/QUAIU 
#1 

CMSS08B00510S-099M-099NJ-
099NJ-3WGY-0B 

MXI13-
14\M35ES22SAWHT\109 

14 C137 BLOUK #1/DANPHE #1//BECARD CMSS08B00631T-099TOPY-099M-
099NJ-099NJ-7WGY-0B 

MXI13-
14\M35ES22SAWHT\113 

15 C138 
BLOUK 

#1/4/WHEAR/KUKUNA/3/C80.1/3*BA
TAVIA//2*WBLL1/5/MUNAL #1 

CMSS08B00633T-099TOPY-099M-
099NJ-11WGY-0B 

MXI13-
14\M35ES22SAWHT\114 

16 C142 

CROSBILL 
#1/DANPHE/7/CNDO/R143//ENTE/ME

XI_2/3/AEGILOPS SQUARROSA 
(TAUS)/4/WEAVER/5/2*KAUZ/6/PRL/

2*PASTOR 

CMSS08B00659T-099TOPY-099M-
099NJ-099NJ-14WGY-0B 

MXI13-
14\M35ES22SAWHT\122 

17 C144 
MU-

TUS//KIRITATI/2*TRCH/3/WHEAR/K
RONSTAD F2004 

CMSS08B00764T-099TOPY-099M-
099NJ-26WGY-0B 

MXI13-
14\M35ES22SAWHT\135 

18 C146 WAXWING*2/TUKURU//2*FRNCLN CMSS08B00860T-099TOPY-099M-
099NJ-099NJ-39WGY-0B 

MXI13-
14\M35ES22SAWHT\153 

19 C147 FRANCOLIN #1*2//ND643/2*WBLL1 CMSS08B00866T-099TOPY-099M-
099NJ-099NJ-32WGY-0B 

MXI13-
14\M35ES22SAWHT\160 

20 C148 BECARD//KIRITATI/2*TRCH/3/BECARD CMSS08B00888T-099TOPY-099M-
099NJ-35WGY-0B 

MXI13-
14\M35ES22SAWHT\166 

21 Assiut-
217 Assiut-217 

22 Assiut-
230 Assiut-230 

23 Assiut-
401 Assiut-401 

24 Assiut-
704 Assiut-704 

25 Assiut-
733 Assiut-733 

26 MK1-10 MK1-10 
27 MK1-20 MK1-20 
28 Mubarak Mubarak 
29 sel-188 sel-188 
30 sel-542 sel-542 

Developed by Dr. El-Morshidy 

31 Giza-168 Giza-168 MIL/Buc/SeriCM93046-8M-04-0M-
2Y-OB 

32 Sids-12 Sids-12 
BUC//7C/ALD/5/MAYA74/ON//1160
.147/3/BB/GLL/4/CHAT"S"/6/MAY

A/VUL//CMH74A.63014*SX 

Egypt 
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Table 2. Soil chemical and physical properties of the experimental.  

Soil properties  Assiut site Soil properties Assiut site 
1- Physical properties 

sand % 
silt % 
clay % 
Text  grade 
Water saturation 
Field capacity 

 
25.90 
24.70 
49.40 
clay 
71.2 
44.2 

2- Chemical properties 
PH(1:2.5) suspension 
Organic matter % 
Total nitrogen % 
Total CaCo3 % 

 
7.80 
1.62 
0.09 
1.20 

 
Table 3. Irrigation schedule for experiment. 

     Assiut 2017                  Assiut 2018 
Date Optimal Drought Date Optimal Drought 

2/1/2017 + + 25/12/2017 + + 
20/1/2017 + - 12/1/2018 + - 
5/2/2017 + - 27/1/2018 + - 
8/2/2017 - + 12/2/2018 - + 

19/2/2017 + - 27/2/2018 + - 
6/3/2017 + + 14/3/2018 + + 

21/3/2017 + - 1/4/2018 + - 
+ indicates irrigation was given, - irrigation was skipped 
 
7– Drought susceptibility index 
(DSI): 

Drought susceptibility index 
was calculated according to the 
method of Fischer and Maurer 
(1978). Yield of individual genotype 
was determining under stress (Yd) 
and favorable well-water (Yw) condi-
tions. Average yield of all genotype 
under drought (×d) and well-watered 
conditions (×w) were used to calcu-
late drought intensity (D) as: D = (1– 
×d/×w). The mean drought suscepti-
bility index (DSI) of individual geno-
type was calculated as: S = (1- 
Yd/Yw)/D.  
Statistical analysis 

1- Separate and combined 
analyses: 

The separate analysis of variance of 
the genotypes evaluation was done on 
plot mean basis according to Gomez 
and Gomez (1984). RLSD were used 

to compare means according to El-
Rawi and Khalafala (1980). 

Combined analysis of both 
normal irrigation and water stress was 
performed to test the homogeneity of 
variance according to Bartlett’s test.  

Analysis of variance for studied 
traits were analyzed using PROC 
GLM in SAS V.9.0 (The SAS Insti-
tute Inc., Cary, NC, USA). 

Genotypes with average suscep-
tibility or tolerance to drought have 
''S'' value of 1.0 values, less than 1.0 
indicate less susceptibility and great 
tolerance to drought. Meanwhile, a 
value of S = 0.0 indicates maximum 
possible drought resistance (no effect 
of drought on yield).  
Results and Discussion 

The results obtained from the 
current investigation could be pre-
sented as follows: 
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A- Analysis of variance for agro-
nomical traits of bread wheat geno-
types: 

The separate analysis revealed 
that the significant differences were 
obtained among of the genotypes and 
their interaction with irrigation treat-
ments as well as between the two ir-
rigation treatments, revealing the ge-
netic differences of the genotypes and 
their different interaction with water 
stress (Table 4).  

Moreover, combined analysis of 
variance for agronomical characteris-
tics studied over the two seasons un-
der normal and water stress irrigation 
are presented in Table 5. The differ-
ences between years (Y) were signifi-
cant for all studied traits except for 
plant height (PH) and spike length 
(SL). There were significant differ-
ences between irrigation treatment 
(normal and water stress) for all stud-
ied traits. The interaction between 
years (Y) and irrigation (I) showed 

significant differences for all traits 
except for number of spikelets 
(Nstes). There were significant dif-
ferences among genotypes for all 
studied traits. The interaction be-
tween years (Y) and genotypes (G) 
showed significant differences for all 
traits. The interaction between geno-
types (G) and irrigation (I) showed 
significant differences for all traits. 
Equally, the interaction between 
genotypes (G), years (Y), irrigation 
(I) showed significant differences for 
all traits, except for number of 
spikelets (Nstes) and 100- grain 
weight (GW). 

The obtained results proposed 
the different genetic make-up of those 
wheat genotypes under the study. 
These results are in line with those 
obtained by Kheiralla et al. (1997), 
Ahmed (2003), Abd El-Ghany et al. 
(2016) and Abo-Sapra (2019). 
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B- Mean of the genotypes under 
normal irrigation and water stress 
conditions: 
1-Plant height, cm: 

In 2016/2017 season, the aver-
age of plant height under normal irri-
gation conditions ranged from 86.67 
for genotype (C103) to 112.00 cm for 
genotype (C120) with an average of 
101.63 cm. Also, it ranged from 
83.33 for (Giza-168) to 103.33 cm for 
Assiut-217 with an average of 93.71 
cm under water stress (Table 6).  

In 2017/2018 season, plant 
height under normal irrigation condi-
tions varied from 89.67 for genotype 
(C109) to 108.00 cm for (MK1-20) 
with an average of 100.92 cm. More-
over, it ranged from 76.33 for the 
genotype (C103) to 97.67 cm for 
genotype (C144) with an average of 
90.11 cm. under water stress. 

The combined average of plant 
height, under normal irrigation 
ranged from 90.33 for genotype 
(C109) to 108.00 cm for Assiut-217 
and Assiut-401 with an average of 
101.27 cm. Also, under water stress it 
ranged from 81.50 for genotype 
(C103) to 96.83 for Sel-542 with an 
average of 91.91 cm (Table 6).  

The results clear that the short-
est genotype was genotype (C103) 

but the longest one was Assiut-217 in 
combined average as done also in the 
first year. Plant height of all geno-
types was decreased by water stress. 

Decreasing by water stress ac-
counted for 7.79, 10.70 and 9.24% 
from normal irrigation in the first, 
second and combined over the two 
seasons means (Table 6). Such de-
crease ranged from 0.0 for genotype 
C103 to 18.15% for genotype C120 
in 2016/2017 season. Also, decreas-
ing in second season ranged from 
1.38 for genotype C138 to 22.37% 
for genotype C103. As well as the 
combined over the two seasons the 
decrease ranged from 2.08 for geno-
type C138 to 16.77% for genotype 
Assiut-733.  

Sixteen, sixteen and seventeen 
genotypes were less susceptible or 
tolerance to drought as measured by 
drought susceptibility index (DSI) in 
the first, second and over two sea-
sons, respectively, because they have 
DSI less than unity.  

These results are in line with 
these obtained by Mohamed and 
Tammam (1999), Kadam et al. 
(2017) and Abo-Sapra (2019).  
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2- Spike length, cm: 
In the first season, spike length 

under normal irrigation ranged from 
11.00 for genotype (C138) to 14.33 
cm for Assiut-230 and (MK1-20) 
with an average of 12.35 cm. Under 
water stress, spike length varied from 
9.33 cm for (Sel-188) to 13.33 cm for 
Assiut-230 with an average of 11.68 
cm (Table 7). 

In the second season, spike length 
under normal irrigation ranged from 
10.67 cm for genotypes (C137), 
(C138) and (MK1-10) to 14.33 for Sel-
542 with an average of 11.96 cm. 
Moreover, under water stress, spike 
length ranged from 9.00 cm. for geno-
type (138) to 13.00 for Sel-542 with an 
average of 10.56 cm (Table 7). 

 The combined over two seasons 
the average of spike length under 
normal irrigation ranged from 10.83 
cm for genotype (C138) to 13.83 cm 
for Sel-542 with an average of 12.16 
cm. Under water stress, spike length 
ranged from 9.83 cm for genotype 
(C138) to 12.67 cm for Sel-542 with 
an average of 11.12 cm (Table 7). 

Generally, means of spike 
length for all genotypes were higher 
under normal irrigation than water 
stress in both and over the two sea-
sons (Table 7). 

The spike length was decreased 
by 5.48, 11.67 and 8.53% under wa-
ter stress compared to normal condi-
tions in first, second and over the two 
seasons, respectively (Table 7). 

These results are in agreement 
with there obtained by Kheiralla et al. 
(2004) and Abo-Sapra (2019). 

Drought susceptibility index 
(DSI) of spike length (Table 7) indi-
cated that sixteen, seventeen and 
nineteen genotypes tend to be tolerant 
to drought in first, second over the 
two seasons, respectively, were less 
than unity. Such results could be ex-
pected because spike length is mainly 
genetic make-up, and water stress af-
fected grain filling and or fertility of 
the portion of the spike than spike 
length itself. These results are in line 
with those reported by Kadam et al. 
(2017) and Abo-Sapra (2019). 
3-Number of spikes/ row: 

 In 2016/2017 season, number 
of spikes/row under normal irrigation 
ranged from 134.67 for genotype 
(C128) to 415.33 spikes/ row for As-
siut-230 with an average of 264.70. 
Meanwhile, under water stress, it 
ranged from 108.00 for genotype 
(C128) to 286.33 for Assiut-230 with 
an average of 193.18 spikes/row (Ta-
ble 8). 
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In 2017/2018 season, number of 
spikes/row under normal irrigation 
ranged from 133.33 for Assiut-704 to 
280.33 for Assiut-230 with an aver-
age of 189.93. Also, under water 
stress it ranged from 96.00 for Assiut-
704 to 201.00 for MK1-10 with an 
average of 154.05 spikes/ row (Table 
8). 

The combined average of num-
ber of spikes/row under normal irri-
gation ranged from 134.17 for geno-
type (C128) to 347.83 for genotype 
Assiut-230 with an average of 
227.31. Meanwhile, under it ranged 
from 116.67 for genotype (C128) to 
229.83 for genotype Mubarak with an 
average of 173.61 spikes/row under 
water stress. 

Generally, water stress reduced 
number of spikes/row by 27.02, 18.89 
and 23.62% compared to normal irri-
gation in the first, second, and over 
the two seasons over all genotypes, 
respectively (Table 8). 

Number of spikes/row of the 
different genotypes differed in rank 
from normal irrigation to water stress, 
and from season to season. The com-
bined means indicated that genotype 
Assiut-230 was the best under normal 
irrigation. Also, genotype C137 was 
the best one under water stress, re-
vealing to possess the gene tolerance 
to stress. 

The best genotype in number of 
spikes/row not always the best in 
grain yield indicating that other char-
acters such as spike length, grain 
weight and number of grains /spike 
are also contributors to grain yield. 
These results are in agreement with 
those obtained by Schmidt (1983) 
who found that drought stress caused 
less of tillers; Kheiralla et al (2004) 
found that skipping irrigation at stage 
before milk stage reduced number of 
spikes/m2. Moreover, Abo-Sapra 
(2019) reported that water stress re-
duced number of spikes /m2 by 9.8, 
10.7 and 10.2% compared over all 
genotypes to normal irrigation in the 
first, second and over the two sea-
sons, respectively. 

Drought susceptibility index 
(DSI) of some genotypes varied from 
season to season. Sixteen, nineteen 
and eighteen genotypes were less 
than unity for drought susceptibility 
index in first, second and over the 
two seasons respectively and could be 
considered tolerant to drought respect 
to number of spikes/row (Table 8). 

These results are in line with 
those obtained by Abo-Sapra (2019) 
who found that drought susceptibility 
index of some genotypes varied from 
year to year. 
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4- Number of spikelets/spike: 
In the first season, under normal 

irrigation, number of spikelets/spike 
ranged from 20.33 for genotypes 
(C103) and (C138) to 27.00 for Sel-
188 with an average of 22.67. Num-
ber of spikelets ranged from 19.00 for 
Giza-168 to 25.00 for Sel-188 with an 
average of 21.38 under water stress 
(Table 9).  

In the second season, under 
normal irrigation, number of 
spikelets/ spike ranged from 19.0 for 
genotypes (C109, C142, Assiut-230 
and Assiut-401) to 23.00 for Sel-542 
with an average of 20.67.  Moreover, 
under water stress, the number of 
spikelets ranged from 17.33 for geno-
type (C129) to 21.67 for Entries 
(C114 and C148) with an average of 
19.57.  

The combined average for num-
ber of spikelets under normal irriga-
tion ranged from 20.0 for genotype 
(C138) to 23.67 for Sel-188 with an 
average of 21.67.  Moreover, it varied 
from 18.67 for genotype (C142) to 
22.67 for Sel-188 with an average of 
20.47 under water stress (Table 9). 

Some genotypes significantly 
surpassed average in number of 
spikelets/spike. The superior geno-

types overall seasons and water stress 
could to improve number of 
spikelets/spike and consequently 
grain yield in wheat breeding pro-
grams.  

The reduction in number of 
spikelets/spike due to water stress in 
the first, second and over the two sea-
sons were 5.70, 5.29 and 5.51 % re-
spectively, compared to normal irri-
gation. Generally, water stress re-
duced number of spikelets/spike and 
consequently number of grains/spike 
compared to normal irrigation. 

These results are in line with 
those reported by Aggarwal et al. 
(1986), Afiah et al. (2018) and Abo-
Sapra (2019). 

Number of spikelets/spike of the 
different genotypes differed in rank 
from normal irrigation to water stress, 
and from season to season. The com-
bined means indicate that some geno-
types were the best under normal irri-
gation and some of them were also 
the best under water stress. 

Drought susceptibility index 
(DSI) of some genotypes varied from 
season to season. Fifteen, twenty two 
and eighteen genotypes could be con-
sidered tolerant to drought stress (Ta-
ble 9). 
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5- Grain yield/row, gm: 
In 2016/2017 season, grain 

yield/row under normal irrigation 
ranged from 322.27 for genotype 
(C128) to 709.51 for Assiut-401 with 
an average of 475.75g.Tweleve geno-
types were significantly and sur-
passed the average grain yield/row. 
Under water stress, grain yield/row 
varied from 111.66 for genotype 
(C103) to 363.05 for Assiut-733 with 
an average of 282.21g. Nine geno-
types were significantly and sur-
passed the average grain yield/row. 

In 2017/2018 season, grain 
yield/row under normal irrigation 
ranged from 250.27 for MK1-20 to 
564.29 for Assiut-401 with an aver-
age of 359.10g. Five genotypes were 
significantly surpassed the average 
grain yield/row. Moreover, it ranged 
from 156.28 for genotype (C142) to 
341.81 for genotype (C144) with an 
average of 253.65g under water 
stress. Seven genotypes were signifi-
cantly surpassed the average grain 
yield/row. 

The combined average of grain 
yield/row under normal irrigation 
ranged from 293.94 for genotype 
(C128) to 636.9 for Assiut-401 with 
an average of 417.43g. Eleven geno-
types were significantly surpassed the 
average grain yield/row. Under water 
stress, grain yield/row ranged from 
183.29 for genotype (C103) to 345.71 
for (MK1-10) with an average of 
267.93g. Nine genotypes were sig-

nificantly surpassed the average grain 
yield/row. 

The obtained results may be due 
to the normal irrigation produce more 
metabolites required for increasing all 
agronomical traits than the water 
stress. Also, the role of water encour-
aging metaebolite processes, conse-
quently effective on the all agronomi-
cal traits. 

 Moreover, some genotypes 
gave highly significantly grain 
yield/row. Those genotypes could be 
used to improve grain yield/row. The 
reductions in grain yield/plot due to 
water stress in the first, second and 
over both season were 40.68, 29.37 
and 35.81% compared to normal irri-
gation conditions, respectively (Ta-
ble10). Pal et al. (1979) found that 
reduction in grain yield due to 
reached to water stress 60%. Also, 
Sayed (1982) reported that reduction 
in grain yield was 80%. Kobata et al. 
(1992) showed that the grain yield 
was reduced under water stress by 
33%. Salem (2005) reported that full 
irrigation treatment significantly 
maximized grain yield/ha and its 
components were significant differ-
ences. Denčić et al. (2000) found that 
decreasing soil moisture caused sig-
nificant reduction in grain yield. 
Kheiralla and Ismail (1995) stated 
that low soil moisture reduced grain 
yield. Blum (1996) indicated that un-
der severe moisture–stress conditions, 
Yp and yield are negatively associ-
ated. 
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Abo-Sapra (2019) reported that 
the reductions in grain yield/m2 due to 
water stress in the first, second and 
over two seasons were 22.0, 19.9 and 
20.9% compared to normal irrigation 
conditions, respectively. 

Drought susceptibility index in-
dicated that the eighteen, twenty and 
eighteen genotypes were tolerant to 
water stress in first, second and over 
two seasons. Some of these geno-
types were low yielding. The other 
genotypes could be considered sus-
ceptible to drought. Also, some of 
those genotypes differed from season 
to season for DSI. 
6- The 100-grain weight, gm: 

In the first season, under normal 
irrigation the 100-grain weight 
ranged from 3.72 for genotype 
(C103) and Giza-168 to 4.74 for 
genotype (C128) with an average of 
4.22 g. Under water stress it ranged 
from 3.36 for Sids-12 to 4.53 for 
genotype (C128) with an average of 
3.82 g. 

In the second season, under 
normal irrigation, the 100- grain 
weight ranged from 4.31 for genotype 
(C112) to 5.21 for MK1-10 with an 
average of 4.71g. Moreover, under 
water stress, the 100-grain weight 
ranged from 3.81 for genotypes 
(C138) and (C146) to 4.54 for Assiut-
733 with an average of 4.15 g.  

The combined average for 100- 
grain weight under normal irrigation 
ranged from 4.02 for genotype 
(C112) to 4.80 for genotype (C148) 
with an average of 4.47 g. Five geno-
types were significantly surpassed the 
average 100-grain weight. Moreover, 
under water stress, the 100-grain 
weight varied from 3.67 for genotype 
(C146) to 4.33 for genotype (C128) 
with an average of 3.98 g in (Ta-
ble11). Two genotypes (C128 and 
129) were significantly surpassed the 
average 100-grain weight. 
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The reductions in 100- grain 
weight due to water stress in the first, 
second and both seasons were 9.45, 
12.07 and 10.83% compared to nor-
mal irrigation, respectively. Sayed 
(1982) showed that the 1000- grain 
weight was reduced by 12%. Aggar-
wal et al. (1986) showed that the 
1000- grain weight differed among 
irrigation treatments and it was re-
duced by water stress. Kobata et al. 
(1992) showed that the 1000-grain 
weight was reduced under drought 
stress. Tawfelis (2006) reported that 
wheat genotypes differently re-
sponded to different environmental 
conditions. The results indicated that 
drought and heat stress reduced num-
ber of 1000- grain weight to 9.06% 
and 22.06%, respectively, compared 
to normal condition. 

Drought susceptibility index 
(Table 11) varied greatly from season 
to season with inconsistent direction. 
Drought susceptibility index (DSI) 
were less than unity for seventeen in 
first and fifteen in each of second and 
over the two seasons genotypes could 
be considered tolerant to drought re-
spect to 100-grain weight. 

DSI of the combined means in-
dicated that genotypes Mubarak 
(0.49), C109 (0.53) and cultivar Giza-
168 (0.56) were the best tolerant 
genotypes to water stress condition. 

These result are in agreement 
with those obtained by Abo-Sapra 
(2019) who reported that the Drought 
susceptibility index varied greatly 
from year to year. Also, he reported 
that Giza-168 was the best tolerant 
genotype for drought condition. 
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  تقییم تراكیب وراثیة لقمح الخبز تحت ظروف الري العادي والجاف
     ١، محمد عبدالمنعم المرشدي١ محمد علي، محمد بدرى١ بخیت، باهي راغب١ حنینمنال مسعد

  ٢وعمرمحمد أحمد و
   مصر- جامعة أسیوط – كلیة الزراعة –قسم المحاصیل ١

   مصر– جامعة أسیوط – قسم النبات والمیكروبیولوجي ، كلیة العلوم ٢
  الملخص 

مي   ي موس ذا البحث ف ان ٢٠١٧/٢٠١٨، ٢٠١٦/٢٠١٧أجري ه یم اثن دف تقی ون  به وثالث
ز       ن    ٢٠(تركیب وراثي مختلفة من قمح الخب ستوردة م ب م سمیت   تركی  ، عشرة  (CIMMYT)ال

زة              ا جی ة هم تراكیب منتخبة في برنامج قسم المحاصیل، باإلضافة إلي صنفین من األصناف المحلی
سنیبالت      ) ١٢ ، سدس  ١٦٨ دد ال ي الخط، ع سنابل ف دد ال سنبلة، ع ات، طول ال صفات طول النب ل

ة ١٠٠ ووزن ة ، محصول الحبوب للخط    بالسنبل سم المحاصیل     حب ة الزراعة   –، بمزرعة ق  – كلی
اد         جامعة أسیوط، وذلك في تجربتین األولي تحت ظروف الري العادي والثانیة تحت ظروف اإلجه

  .واستخدم تصمیم الشرائح المنشقة لكل تجربة في ثالث مكررات. المائي
  :وكانت أهم النتائج

روق معن  -١ اك ف ان هن ین       ك ل ب ة والتفاع ب الوراثی ین التراكی ذلك ب ري وك امالت ال ي مع ة ف وی
ع          ة لجمی ب الوراثی ري والتراكی امالت ال ین مع معامالت الري والتراكیب الوراثیة والتفاعل ب

  .الصفات تحت الدراسة وذلك في كال الموسمین والتحلیل المشترك بین الموسمین
 .سة معنویًا بمعاملة الجفاف وذلك في كال الموسمینتأثرت جمیع الصفات المدرو -٢
ت   -٣ صفات تح ع ال سبي لجمی اض الن ي االنخف اف إل ح للجف ات القم ة أدي تعرض نبات صفة عام ب

اض            ذا االنخف ، ٣٥,٨١ ، ٥,٥١ ، ٢٣,٦٢ ، ٨,٥٣الدراسة في كال الموسمین وكان مقدار ه
سنی     %١٠,٨٣ دد ال ط، وع سنابل للخ دد ال سنبلة، وع ول ال صفات ط سنبلة، ووزن /بالت ل ال

 . حبة، علي التوالي١٠٠محصول الحبوب للخط، ووزن 
اف        -٤ ل معامل الحساسیة للجف أظهرت التراكیب الوراثیة اختالفًا في تحملها للجفاف باستخدام دلی

ن               ل م اف أق ة معامل حساسیة للجف ب الوراثی اف   (١فقد أعطت بعض التراكی ة للجف ) متحمل
ر   ة األخ ب الوراثی ا التراكی د    بینم ن واح ر م اف أكب ساسیة للجف ل الح ت معام ر (ى أعط غی

اف   ساسة للجف ة أو ح اء علی ) متحمل ة  ه كانوبن ب الوراثی  C137 ، MKI-19ت التراكی
زة         زرع جی ي كال         ١٦٨باإلضافة إلي الصنف المن اف ف ًال للجف ة تحم ب الوراثی ر التراكی  أكث

  .الموسمین
  


