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ABSTRACT 
 
 Although drought stress has been well documented as an effective parameter in decreasing crop production 
in arid and semi arid regions. The objectives of this study were 1) to compare diverse genotypes and cultivars 
under drought stress, 2) to detect the effect of drought stress on yield and other traits of asset wheat genotypes. 
The present study was carried out to study the performance of durum wheat genotypes in relation to yield and 
yield component. Ten durum wheat (Triticum durum Desf.) cultivars were grown under well watered and 
natural drought conditions. Morphological traits were measured at anthesis and yield, yield components traits 
were evaluated at ripening time. The experiment was laid out in split plot based on a complete randomized block 
design, with four replications at the experimental field of ITGC Setif Algeria.  The number of spike m-2, 1000-
kernel weight, plant height, grain yield and peduncle length were highly significant (P<0.01) affected by water 
deficit conditions and genotype effects. Chlorophyll content, number of grains per meter square and thousand 
kernel weights were positively associated with grain yield under drought conditions. Moreover, the grain yield 
was negatively associated with Drought Susceptibility Index (DSI) (r = -0.64).  DSI values for grain yield 
ranged from 0.42 to 1.38, values for grain yield ranged from 52.20 to 64.63 Qx/ha. The varieties Waha, Sooty, 
Dukem and Hoggar showed high yield (GY≥ 60 Qx/ha), among these genotypes Waha and Hoggar have low 
value of DSI (DSI< 0.55). 
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Introduction 
 
 Durum wheat (Triticum durum Desf.) is a 
monocotyledonous plant of the Gramineae family 
and of the Triticeae tribe and belongs to the genus 
Triticum. Grain yield in small cereals can be 
analyzed in terms of three primary yield components 
(number of spikes m−2, number of grains spike−1 and 
mean grain weight) that appear sequentially with 
later-developing components under the control of 
earlier developing ones [21,45]. Wheat is an 
important staple crop around the world. Its 
importance has risen even more due to the frequently 
experienced food shortages and its role in world 
trade. Increasing wheat production to meet higher 
demands by growing population is still a challenge in 
many countries. Higher production is only possible 
via higher yielding, better quality, and drought 
tolerance varieties. Successful breeding programs 
require wide variation. Many investigators reported 
that skipping irrigation at any of the wheat 
developmental stages, particularly tillering, booting, 

heading, flowering, milk-ripe soft dough-ripe stages, 
led to a significant reduction in grain yield and its 
components [42,2]. Most of these studies indicated 
that yield reduction, was more pronounced if 
irrigation was skipped at tillering or heading stage. 
Whereas, Eid et al. [16] reported that milk-ripe and 
booting stages were the most sensitive ones to water 
stress. Genotypic differences in yield and its 
components among yield cultivars grown under 
water stress conditions, they could identify the most 
tolerant and most sensitive ones to water stress at 
different developmental stages [31,4]. Water is one 
of the most important ecological factors determining 
crop growth and development; water deficit plays a 
very important role in inhibiting the yields of Crops 
[26]. An efficient use of limited water resources and 
better growth under limited water supply are 
desirable traits for crops in drought environments. In 
recent years, many studies about the effects of 
supplemental irrigation on yield performance and 
water use efficiency have shown that proper 
supplemental irrigation can increase crop yield by 
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significantly improving soil water conditions and 
their water use efficiency [13]. Water stress tolerance 
is seen in all plant species, but its extent varies from 
species to species. Although the general effects of 
drought on plant growth in crop plants are fairly well 
known [30]. Therefore, wheat yield is lowered. The 
ability of a cultivar to produce high and satisfactory 
yield over a wide range of stress and non-stress 
environments is very important [37]. The response of 
plants to water stress depends on several factors such 
as developmental stage, severity and duration of 
stress and cultivar genetics [6]. Also, some 
morphological characters such as root length, 
tillering, spike number per m-2, grain number per 
spike, number of fertile tillers per plant, 1000 grain 
weight, peduncle length, spike weight, stem weight, 
awn length and grain weight per spike and affect 
wheat tolerance to the moisture shortage in the soil 
[34,35]. Finlay [17] believed that stability over 
environments and yield potential are more or less 
independent from each other. Blum [8] suggested 
that one method of breeding for increased 
performance under water stressed conditions might 
be a breed for superior yield under optimum 
conditions on the assumption that the best lines 
would also perform well under sub optimum 
conditions. The ideal situation would be having a 
highly stable genotype with high yield potential [49]. 
The most widely used criteria for selecting high yield 
performance are mean yield, mean productivity 
(average yield performance under stress and non 
stress conditions) and relative yield performance in 
drought-stressed and more favorable environments 
[37]. Stability of grain yield for each genotype is 
estimated by the drought susceptibility index (DSI), 
derived from the yield difference between stress and 
non stress environments [7]. Fischer and Maurer [18] 
and Langer et al. [29] involved the use of DSI, which 
characterizes the yield stability between two 
environments. There are many reports in literatures 
about the use of DSI for identifying genotypes with 
yield stability in moisture limited environments 
[18,12]. The objectives of this study were 1) to 
compare diverse genotypes and cultivars under 
drought stress, 2) to detect the effect of drought 
stress on yield and other traits of asset wheat 
genotypes. 
 
Materials and Methods 
 
 The experiments (under rain-fed and irrigation 
conditions) were conducted in the experimental field 
of ITGC Setif, during the 2010-2011 growing season. 
Total precipitation was recorded as 360.1 mm in 
2010-2011 growing season. Ten durum wheat 
cultivars (Oued Zenati, Altar, Sooty, Polonicum, 
Waha, Dukem, Mexicali, Kucuk, Hoggar and 
Bousselem) were used for this study. The experiment 
was laid out according to a randomized complete 
block design (RCDB), with four replications. These 
cultivars were planted on November 30, 2010 on a 

clay-silt. The seeds were sown using an experimental 
drill in 1.2 m x 2.5 m plots consisting of 6 rows with 
a 20 cm row space and the seeding rates for both 
experiments were about 300 seeds per m-2. The plots 
1.2 m x 1.5 m size were harvested by a combined 
harvester. The plots were fertilized with SULFAZOT 
(26 % N, 12 % S, 120 Kg/ha) was applied at tillage. 
Weeds were removed chemically by TOPIC 
(0.75L/ha) and GRANSTAR (15g/ha). All plots of 
the irrigation experiment were irrigated by using a 
Sprinklers system and the volume of water input for 
each plot was controlled. Two irrigation regimes 
were applied. The first irrigation was performed at 
the time of Elongation (20/04/2011) (30 zadoks 
cods). The second irrigation was applied on 
(08/05/2011) after heading (50 zadoks cods). At 
harvest, data were recorded on plant height (PH), 
1000-kernel weight (TKW) and grain yield (GY). 
Also, some parameters such as the number of spike 
m-2 (NS/m²), peduncle length (PL), grains per spike 
(NG/S), number of grains per meter square (NG/m²) 
and chlorophyll content (CC) were determined. The 
measure of Drought Susceptibility Index (DSI) was 
calculated by using mean grain yield. The DSI 
(Fischer and Maurer, 1978) was as follows: 
 
DSI= (1-Yd/Yw)/D 
 
 Where Yd=mean yield under drought, Yw = 
mean yield under well-watered conditions and D = 
environmental stress intensity = 1- (mean yield of all 
genotypes under drought/mean yield of all genotypes 
under well - watered conditions). Data obtained were 
subjected to an analysis of variance. The analysis 
over treatments was also performed by using SAS 
[41]. 
 
Results and Discussion 
 
 A shown in Table 1, analysis of variance 
revealed that peduncle length, plant height, 1000-
kernel weight, no. spike m-2 , no. grains spike-1 and 
no. grains m-2 were highly significant (P < 0.001) 
affected under irrigation regime treatment whilst 
Grain yield was shown significant (P <0.01), but 
chlorophyll content was shown no significant effect. 
In addition, the genotypic effect was shown highly 
significant for TKW, NG/S, NE/m², NG/m², 
peduncle length, plant height and chlorophyll 
content; and significant for GY. Moreover, 
interaction effect of irrigation regime×genotype was 
highly significant for height plant and peduncle 
length and significant for TKW. 
 
Grain yield (GY): 
 
 The results of the present study indicated that the 
tow different conditions of growth (stress and non 
stress condition) had different considerable effects on 
grain yield. The average of grain yield and grain 
yield components are presented in (Table 2) of the 10 
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          NS /m²           NG / S             NG / m²           TKW              GY                 PL                 CC               PH
Genotype Irr Sec Irr Sec Irr Sec Irr Sec Irr Sec Irr Sec Irr Sec Irr Sec
Oued Zenati 289,16b 241,65e 37,97cd 39,8cd 9330,86c 9615,58c 53,71ab 54,29b 57,45b 52,2b 22,33a 13,22d 55,48ab 51,48d 138,75a 118a
Altar 339,16ab 266,65de 40,41bcd 36,91de 12001,94bc 9839,01c 54,66ab 56,88a 69,14ab 55,94ab 17,375b 15,37c 57,61ab 56,22bc 95,1cd 82,21d
Sooty 364,58a 313,75bc 46,25a 44,19ab 13625,32ab 13933,24ab 47,97c 45,44e 75,55a 63,14ab 18,29b 16,86abc 61,11a 60,24a 96cd 86,58c
Polonucum 290b 237,75e 44,88ab 44,66ab 11185,88bc 10659,49c 51,96b 52,75c 60,18ab 56,47ab 27,31a 17,75ab 50,1c 50,96d 138,58a 113,86b
Waha 359,16a 344,13a 40,08bcd 38,58cd 12642,12abc 13263,7b 52,94b 48,73d 65,94ab 64,63a 18,2b 13,58d 58,51ab 58,65ab 95,33cd 81,16d
Dukem 374,58a 331,66ab 46,8a 46,05a 15641,34a 15263,7a 42,99d 41,9f 72,70ab 63,94ab 17,8b 13,06d 58,82ab 60,7a 89,58d 78,41d
Mexicali 337,08ab 293,32cd 41,83abc 39,83cd 12548,42abc 11689,89c 51,95b 51,03cd 63,44ab 59,64ab 20,43a 18,51a 57,56ab 57,94ab 96,66c 89,33c
Kucuk 378,33a 293,32cd 37,27cd 36,55de 12883abc 10724,04c 52,31b 50,3d 73,53a 53,96ab 18,9b 15,33c 57,71ab 58,85a 94,75cd 86,77c
Hoggar 320,83ab 268,33de 39,83bcd 41,41bc 10755,18bc 11107,96c 54,51ab 54,09b 62,36a 60,05ab 15,075b 12,68d 56,15ab 55,37bc 89,83d 80,41d
Bousselem 331,25b 283,32ed 34,88d 34,02e 10035,96bc 9639,16c 56,85a 57,07a 67,75ab 55,01ab 18,78b 16,13bc 53,26b 53,18cd 102,33b 90c
Mean 338,42 287,39 41,03 40,21 12065,01 11573,58 51,99 51,25 66,80 58,50 19,451 14,405 56,64 56,36 103,700 90,677
Min 289,16 237,75 34,88 34,02 9330,86 9639,16 42,99 41,90 57,45 52,20 15,07 12,68 50,10 50,96 89,58 78,41
Max 378,33 344,13 46,80 46,05 15641,34 9639,16 56,85 57,07 75,55 64,63 27,31 18,51 61,11 60,70 138,75 118,00
CV % 9,42 12,33 9,61 9,69 15,26 9639,16 7,53 9,50 9,00 7,55 17,22 13,57 5,48 6,25 18,09 15,31
Genotype effect             ***             ***         ***         ***              ***             ***        ***        ***           ***           *** * *** *** *** *** ***
Irrigation effect             ***         ns              ***         *           *** *** ns ***
Interaction effect       ns ns ns * ns *** ns ***

% Differences 15,07 ↑ 2,42 ↑ 4,07 ↑ 1,4 ↑ 12,42 ↑ 25,96 ↑ 0,49 ↑ 12,56 ↑

genotypes over tow conditions. Under stressed 
condition grain yield ranged from 52.20 Qx/ha for 
genotype Oued Zenati to 64.63 Qx/ha for genotype 
Waha with an average of 58.50 Qx/ha over all 
genotypes, but under well watered condition grain 
yield ranged from 57.45 Qx/ha for genotype Oued 
Zenati to 75.55 Qx/ha for genotype Sooty with an 
mean of 66.8 over all genotypes. Drought resistance 
is usually quantified by grain yield under drought. 
Wheat grain yield under drought, however, depends 
on yield potential as well as the phenology of the 
genotype [3]. In this study the difference between 
grain yield under stressed and non stressed condition 
equal 12.42 % (Figure1, Table 2). Severe water stress 
from the seedling stage to maturity reportedly 

reduced all grain yield components, particularly the 
number of fertile ears per unit area by 60%, grain 
number per head by 48%, dry matter and harvest 
index [21]. Although stress typically depresses grain 
yield [25] it can elevate the value of other 
components of the economic yield, such as quality of 
grain protein [23]. Moreover, Donaldson [15] and 
Nazeri [32] have reported that water deficit after 
anthesis stage decreased grain filling period, kernel 
weight and crop production. According to Blum [7], 
identification of high potential varieties under 
optimum moisture and water deficit conditions (slow 
stressing) has been a principal breeding approach for 
durum and bread wheat genotypes. 

 
Table 1: Analysis of variance for grain yield (GY), no. spike m-2 (NS/m²), no. grains spike-1 (NG/S), 1000-kernel weight (TKW), plant 

height (PH), peduncle length (PL), no. grains m-2  (NG/m²) and chlorophyll content (CC) of the durum wheat genotypes under 
stress and non stress conditions.  

Source of 
variations 

DF Mean of Square  

  GY TKY NG/S NS/m2 NG/m2 PH PL CC 
Irrigation (I) 1 1379,99*** 10,82* 13,42ns 52071*** 13,42ns 3391,86*** 352,35*** 1,51ns 
Genotype (G) 9 151,08** 149,47*** 117,71*** 8414,16*** 117,71*** 2117,29*** 44,88*** 82,92*** 
I×G 9 71,84ns 6,85* 5,27ns 679,18ns 5,27ns 63,45*** 17,14*** 5,38ns 
CV%  10,45 3,17 6,08 8,73 6,08 2,84 10,53 4,27 

*; ** and *** significantly at p < 0.05, < 0.01 and < 0.001, respectively; ns: no significant. 

 

 
Fig. 1: Interaction effect of irrigation regime × genotype on the grain yield. 
 
Table 2: Ranking of tested genotypes for grain yield, no. spike per m², no. grain per m², peduncle length, thousand-kernel weight, number of 

grains per spike, plant height and chlorophyll content. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Means followed by the same latter are not significantly different at p<0.05 (SNK test).  
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Number Of Spike M-2(NS/M²): 
 
 Figure 2 shows that water deficit conditions 
during the different growth and developmental stages 
decreased the NS/m². Stressed condition decreased 
NS/m² by 15.07 % (Table 2) compared to the non 
stressed condition (optimum irrigation). The highest 
negative effect of water limitation was observed 
during the floral initiation and anthesis stage [40]. 
Garcia del Moral et al. [21] also reported that 
number of spike m-2 and grain spike-1 seriously 
decreased due to water deficit in durum wheat. Water 
limitation can cause severe competition between the 
different plant organs for photosynthesis assimilates 
during the stem elongation. Therefore, spikes per unit 
area as the effective factor due to drought stress, has 
reduced under reproductive phase [39]. With regard 
to genotype effects and under non stressed condition 
Kucuk has height value of NS/m² 378.33, but Oued 
Zenati has low value 289.16; under stressed 
condition Waha has height value of NS/m² 344.13, 
but Polonucum has low value 237.75.  Kılıç et al. 
[28] has reported that the number of days to heading, 
number of spike per m2, 1000 grain weight and grain 
yield of durum wheat is reduced in the drought and 
terminal heat stress conditions. 
 
Number Of Grains Per Spike (NG/S): 
 
 The number of the grains per spike is an 
important grain yield component. It has been 
reported that high yield in the durum wheat varieties 
are associated with the increasing number of grain 
per spike or unit area [11]. The results of the present 
study shows that there was no significant difference 
between stressed and non stressed condition, but 
there is highly  significant difference between 
genotypes (p<0.001) (Table 1). With regard to 
genotype effects, table 2 shows that the minimum 
and maximum number of grains was belonged to 
Bousselem and Dukem under irrigation treatment; in 
addition to this, there were no significant differences 
among Bousselem and Oued Zenati, Altar, Waha, 
Kucuk, Hoggar. The results also showed that the 
difference in the kernel numbers between stressed 
and non stressed condition is 2.42 %, but the 
difference between the minimum and maximum 
number of grains is 25.74 %. As number of grains 
per spike is typically the yield component that is 
most sensitive to high temperatures and drought, it 
has been suggested as a selection criterion for 
drought tolerance [43]. Water deficit just before 
flower initiation may also decrease the number of 
spikelet primordia at this stage [33]. Water stress 
during grain filling does not affect the number of 
fertile tillers nor number of grains; grain weight is, 
however, reduced [24,27] due to a shortening of the 
grain filling period resulting from accelerated 
senescence. Grain number may be increased by: a) 
reducing the size of competing organs such as the 

peduncle and number of sterile tillers during spike 
growth; b) increasing the number of spikelet’s per 
spike; c) extending the duration of the interval 
between floral initiation and terminal spikelet by 
extending the duration of spike growth; or d) 
increasing floret survival by avoiding carbon, water 
and nutrient (particularly N) limitations [1].  
 
1000-Kernel Weight (Tkw): 
 
 The yield of a wheat crop can be expressed as 
the product of two components, 
 
GY = NG/m² * KW……………             (1)  
 
 Where GY is grain yield in g m-2 NG/m² is the 
kernel number (m-2) and KW the kernel weight (g). It 
follows from equation 1 that changes in wheat yield 
potential could be achieved through changes in 
NG/m² and /or KW. Strong associations with yield 
have been found with NG/m² for sets of wheat 
genotypes [5,48].  
 Although the number of grain per spike has a 
predominant importance over kernel weight with 
regard to grain yield, kernel weight is well 
documented to be a major yield component 
determining final yield in Mediterranean 
environments [36]. [48] argue that the lower KW 
observed with increased NG/m²  is not only due to a 
lower amount of assimilates per grain but it is the 
result of an increased number of grains with a lower 
weight potential coming from more distal florets. 
The highest and lowest TKW was shown by 
Bousselem and Dukem under tow condition stressed 
and non stressed. In addition to this, there was no 
significant difference between Oued Zenati, Altar, 
Hoggar and Bousselem under non stressed condition; 
but under stressed condition, there was no significant 
difference between Altar and Bousselem. The severe 
reduction in the NG/S in Bousselem is compensated 
with an increase in the TKW (Table 2). 
 
Final Plant Height (Cm) At Maturity (PH): 
 
 As shown in Table 2, the highest and lowest 
plant height (PH) was seen in the non stressed and 
stressed condition, respectively. The results also 
showed that the difference in plant height between 
the two conditions was more than 12 % (Table 2), 
under two conditions, Oued Zenati and Polonucum 
has heights values of plant height. In non stressed 
condition, the effect of different genotypes on the PH 
showed that the highest and lowest tallness was 
shown by Oued Zenati and Dukem (Figure 3). 
Richards et al. [39] and Ghodsi [22], have reported 
that one of the major effects of water stress is to 
decrease plant height, which also caused a reduction 
in dry matter accumulation and subsequently plant 
production.
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Fig. 2: Interaction effect of irrigation regime × genotype on spike number. 
 

 
 
Fig. 3: Interaction effect of irrigation regime × genotype on plant height. 
 
Chlorophyll Content (CC): 
 
 The results of the present study shows that there 
was no significant difference between stressed and 
non stressed condition, but there is highly significant 
difference between genotypes (p<0.001) (Table 1). 
With regard to genotype effects, table 2 shows that 
the minimum and maximum chlorophyll content was 
belonged to Polonucum and Dukem under irrigation 
condition. Changes in photosynthesis most closely 
paralleled changes in chlorophyll content considering 
results obtained with both vegetative and flag leaves. 
Other investigators have also reported correlations 
between loss of chlorophyll and photosynthesis in 
both wheat and soybeans [51]. In addition, Fischer 
[19] revealed that radiation use efficiency (RUE) 
declines during grain filling probably due to sink 
limitation and/or leaf senescence. Chlorophyll 
maintenance is essential for photosynthesis under 
drought stress. Higher Chlorophyll content and lower 
per cent decrease under stress in tolerant genotype of 
wheat has also been reported. Chlorophyll content is 
a sensitive indicator of plant stress. 
 
Peduncle Length (PL): 
 

 Results showed that the differences between non 
stressed and stressed, were significant for the 
majority of traits (Table 1). Peduncle length, plant 
height, grain yield and number of spike per m² were 
significant (p<0.001). The difference between 
peduncle length under stressed and non stressed 
condition was more than 25 %. Under   non stressed 
condition peduncle length ranged from 15.07 cm for 
Hoggar to 27.31 cm for Polonucum (Table 2; Figure 
4). Also, some morphological characters such as root 
length and peduncle length affect wheat tolerance to 
the moisture shortage in the soil [34]. Kılıç and 
Yağbasanlar [28] have reported that the peduncle 
length of durum wheat is reduced in the drought.  
 
Sensitivity Of The Genotypes To Drought Stress: 
 
 In this experiment, the observed variation in the 
grain yield of the genotypes was assumed to be due 
to differences in water availability. The average grain 
yield per area and other yield components are listed 
in table 2.  As expected, grain yield and all yield 
components, except number of grain per spike and 
chlorophyll content, were significantly higher under 
irrigated conditions. The effect of water reduction 
under rain-fed condition were more marked on 
number of spike per m², peduncle length, plant height 
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and grain yield.  Garcia Del Moral et al. [21] also 
reported that number of spike m-2 seriously decreased 
due to water deficit in durum wheat. Drought 
susceptibility index (DSI) varied in genotypes from 
0.421 (Waha) to 1.758 (Kucuk) (Table 3). This 
results was expected since genotypes had low DSI 
value, should have a smaller reduction in yield under 
drought. This was in agreement with results that were 
reported by Sio-se Mardeh et al. [46] and Denciĉ et 
al., [14] in wheat. According to Bruckner and 
Frohberg [10], genotypes with low DSI values were 

presumed to be drought resistant because they 
exhibited a smaller than average reduction in grain 
yield under stress compared with favorable 
conditions. Nevertheless, the drought susceptibility 
index alone appear to have serious limitations for the 
quantifications of genotypes reaction to drought 
conditions because it is based on minimizing yield 
reduction in stress compared with favorable 
conditions. Therefore, selection for DSI would tend 
to reduce yield in favorable environment.

 
 

 
 
Fig. 4: Interaction effect of irrigation regime × genotype on peduncle length. 
 
Table 3: Drought susceptibility index (DSI). 

Genotype DSI Genotype DSI 
Oued Zenati 0,995 Dukem 0,855 
Altar 1,130 Mexicali 0,779 
Sooty 0,994 Kucuk 1,758 
Polonucum 0,775 Hoggar 0,528 
Waha 0,421 Bousselem 1,380 

 
Correlation Among Characteristics: 
 
 The correlations among the various 
characteristics in both well-watered and rain-fed 
conditions are presented in table 4. Grain yield 
showed a significant and positive correlation with 
number of spikes per m², number of grain per m² and 
chlorophyll content under both conditions (stressed 
and non stressed), such high correlation between 
grain yield and number of grain per m² was observed 
by other authors [50,5]. In stressed condition, grain 
yield showed a significant and positive correlation 
with 1000-kernel Weight (r = 0.73). It has been 
suggested that wheat grain yield may be increased by 
increasing the kernel weight [38]. Shams-ud-din [44] 
reported that spikes per plant, grains per spike, 1000-
grain weight, harvest index, glumes weight and 
biological yield were directly related to the grain 
yield of wheat. Slafer et al. [47] argue that the lower 
grain weight observed with increased number of 
grain per m² is not only due to a lower amount of 
assimilates per grain but it is the result of an 

increased number of grains with a lower weight 
potential coming from more distal florets. Stability of 
grain yield for each genotype is estimated by the 
drought susceptibility index (DSI), derived from the 
yield difference between stress and non stress 
environments [9]. Moreover, the grain yield was 
negatively associated with Drought Susceptibility 
Index (DSI) (r = -0.64).  DSI values for grain yield 
ranged from 0.42 to 1.38. Fischer and Maurer [18] 
and Langer et al. [29] involved the use of DSI, which 
characterizes the yield stability between two 
environments. There are many reports in literatures 
about the use of DSI for identifying genotypes with 
yield stability in moisture limited environments 
[18,12].  
 
Conclusion: 
 
 Developing drought tolerant varieties in arid and 
semi arid environmental conditions has been 
accepted as the most important factor for increasing 
crop potential, yield improvement and stability. It is 
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concluded from the results of this study that water 
stress reduced wheat yield and some yield 
components in all cultivars. The analysis of variance 
revealed that GY, TKW, PH, NS/m² and PL were 
significant under water deficit conditions and 
genotype effects. The differential response of 
cultivars to imposed water stress condition indicates 

the drought tolerance ability of wheat cultivars. On 
an overall, our results and the findings of others 
show that a strategy of selecting should take into 
consideration low DSI (DSI values<1), a high 
number of grains per m², high chlorophyll content, a 
high number of spikes per m² and high TKW for 
increasing yields under drought conditions. 

 
Table 4: Simple correlation coefficient between some morphological and physiological characters in ten durum wheat genotypes under 

stressed and non stressed condition. 

* Significant at 0.05, IR: Irrigated, NIR: Non- irrigated, Grain yield (GY), thousand-kernel weight (TKW), number of grains per m² 
(NG/m²), number of grains per spike (NG/S), number of spikes per m² (NS/m²), peduncle length (PL), plant height (PH), chlorophyll content 
(CC) and Drought susceptibility index (DSI) 
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