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ABSTRACT: In order to evaluate the seed yield and yield components of Barley 
,
s genotypes, under 

drought stress condition, an experiment was conducted at Kabotarabad Agriculture Research Station in 
2011. These two experiments were done separately, by complete block design with 3 replications, 10 
genotypes were studied at drought stress condition (Irrigation disruption after emergence of spikes) and 
normal water irrigation. In stress condition experiment, two last irrigations were omitted. The effect of 
treatment was significant on a thousand seed weight, biological yield and harvest index in non drought 
stress. Treatment also had significant effect on the number of seed per spike and a thousand seed 
weight in stress condition. Even though the maximum number of seed per spike and a thousand seed 
weight in normal condition was related to genotype number 6 and 10, respectively, the maximum seed 
yield and biological yield was achieved in genotype number 8 in non stress condition. Furthermore, the 
highest harvest index also obtained in genotype number 1. In drought stress condition the highest a 
thousand seed weight, seed yield and biological yield was related to genotype number 10, genotype 
number 2 and genotype number 4, respectively; moreover, genotype number 5 had obtained the highest 
harvest index. So cultivation of line 3 was appropriate in normal water condition. Also, Line 2 and 10 was 
suitable for producing high seed yield in drought stress condition. 
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INTRODUCTION 

 

 Moisture deficiency, especially after anthesis, is one of the main constrains of crop production in most part of 
central Asia and the Middle-East including Iran (Nouri-Ganbalani et al., 2009). Iran with about 220 mm of average 
of annual rainfall is located in dry part of the world and except some northern provinces that are located in the 
vicinity of the Caspian Sea (Nouri-Ganbalani et al., 2009). Barley (Hordeum vulgare L.) is the major feeding crop 
grown in the dryland and marginal areas in the world (Jones and Singh, 2000; Yau et al., 2003; Karaman et al., 
2010). Drought is considered one of the most deleterious and life threatening phenomenon (Rzepka-Plevnes et al., 
2008; Azooji et al., 2011). Currently, the water shortage has been the bottleneck for both economic and agricultural 
development in the world, moreover, increasing attention has been paid to improve irrigation water management of 
corps fields because of its importance in food production and its huge water use (Wu et al., 2011). Soleymani and 
Shahrajabian (2012) reported that with increasing the number of irrigation, rapeseed yield will increase, but if the 
water lacks occurred, it is better not to cut off irrigation at flower and stem elongation. Afkari Bajehbaj (2010) 
reported that in different cultivars of sunflower, grain yield and biological yield were significantly affected by 
irrigation regimes. Drought stress occurrence and intensity affect characteristics like plant height, plant dry weight, 
specific leaf area, seed yield and yield components (Hosseinian et al., 2011). Soleymani et al. (2011) noted that 
complete irrigation is needed at all growth stages to maintain and enhance crop yield, moreover, irrigation is critical 
during flowering phase in order to improve seed yield. Coincidence of water stress with reproductive stages 
reduces duration of flowering and seed filling and consequently lowers the number of grains per plant, mean grain 
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weight and grain yield per unit area (Ghassemi-Golezani and Mardfar, 2008). The aim of this study is to determine 
changes in number of seed and seed yield of barley 

,
s genotypes under drought stress and normal irrigation 

condition. 
 

MATERIALS AND METHODS 
 

 In order to evaluate the seed yield and yield components of Barley 
,
s genotypes, under drought stress 

condition, an experiment was conducted at Kabotarabad Agriculture Research Station in 2011 (Latitude 32
o
30

/
 N, 

longitude 51
o
49

/
 E, and 1541 m elevation). These two experiments were done separately, by complete block 

design with 3 replications, 10 genotypes were studied at drought stress condition (Irrigation disruption after 
emergence of spikes) and normal water irrigation.  Soil texture was silty clay (SiCl). In each plot, 6 lines were used, 
row number 1 and 6 and also 0.5 m from start and end of lines were omitted. The length of each line was 10 m. 
Seed sowing was done by skilful workers. The distance between plots and between blocks were 1 and 2 m, 
respectively. Hand weeding was done for weeds management. The first irrigation was applied just after sowing. 
The other irrigations were done according to plant requirements in distinct sowing dates. Because of soil richness 
in P and K, for providing N element, N fertilizer was applied in two split (half of it was used before sowing and half 
of it was used one week before anthesis stage). All plots were evaluated on 1 m

2
 area. In order to measure seed 

yield and dry matter, plants were cut and after drying, biological yield and seed yield were measured. Information 
about all experimental genotypes was shown in table number 1. The Duncan 

,
s multiple range test was performed 

for separation of means. All statistics was performed with MSTAT-C program (version 2.10).  
 

Table 1. Information about experimental genotypes. 
Genealogical tree Line number 

Chek-1. EBYTD 82-5(D-5)lignee 527/chn-01/Gustoe/4/Rhn-08/3/Deir Alla 106/D171/strain 205 1 
ABYTD-2. Gloria's' /copal's'//JlB 70-63 2 
Malouh//Aths/Lignee686 3 
GloriaS/Saida//MtnS/EH165/3/LBIran/una80//Lignee90/9/Malouh. 4 
Alanda/Hamra//Alanda-01 5 
-Manal/Alanda-01 6 
Rebelle//F2cc33MS/C107555. 7 
Arbayan/Nk1272/4/Arar/3/Mari/Aths2//M-Att-73-337-1 8 
QB813-2/3/Alanda-01//Ssn/Lignee640 9 
Akrask//W12291/w12269/3/sis/Akrask-02. 10 

 
RESULTS AND DISCUSSION 

 
 The effect of treatment was significant on a thousand seed weight, biological yield and harvest index in non 
drought stress. The number of spike per m

2
, the number of seed per spike and seed yield was significant 

influenced by treatment in normal condition (Table 2). The lowest number of spike per m
2
 was related to genotype 

number 1, which had no significant difference with genotype number 4 in non drought stress condition. The 
maximum and the minimum number of seed per spike were obtained in genotype number 6 and 10, respectively. 
The significant difference was found between these two genotypes. Genotype number 4 had obtained the minimum 
a thousand seed weight, which had significant difference with the highest one, namely, genotype number 10 in non 
stress drought condition. Although seed yield was not significant influenced by treatment, the highest and the 
lowest seed yield, which had significant difference with each other was belonged to genotype 8 and 2, respectively 
(Table 3). Genotype number 8 had obtained the maximum biological yield (1350 kg/ha), and the lowest one was 
achieved in genotype number 5; furthermore, genotype number 8 had significant differences with other genotypes 
in normal condition. Water stress during vegetative stages had the greatest impact on plant height and biomass 
(Ghassemi-Golezani and Mardfar, 2008). On the basis of table number 3, the maximum and the minimum harvest 
index was obtained in genotype number 5 (74.83%) and 1 (48.48%), respectively. Moreover, genotype number 5 
had obtained the maximum harvest index, which had significant differences with all genotypes, except genotype 
number 10.  
 

Table 2. Analysis of variance for experimental characteristics in non drought stress condition. 

S.O.V d.f. 
The number of spike 
per m

2
 

The number of seed per 
spike 

A thousand seed 
weight 

Seed 
yield 

Biological 
yield 

Harvest 
index 

Replication 2 5581.2 3.722 1.833 516566.4 1703.3 62 
Treatment 9 3060.2 56.08 39.77* 567548.9 17166.7** 236.42** 
Error 18 5669.3 32.98 12.25 273790.6 2359.8 37.31 

* and ** : Significant at 5% and 1% of probability levels, respectively. 
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Table 3. Mean comparison for the number of spike per m
2
, the number of seed per spike, a thousand seed weight (g), seed 

yield (kg/ha), biological yield per m
2 
and harvest index (%) in non drought stress condition. 

Genotypes 
The number of 
spike per m

2
 

The number of 
seed per spike 

A thousand 
seed weight 

Seed yield 
Biological 
yield 

Harvest index 

1 458.3a 22.9ab 42.39abc 5300ab 1094.4bc 48.48d 
2 550a 24.46ab 44.69ab 4722.2b 1186.1b 59.89bcd 
3 518.8a 25.83ab 42.54abc 5638.9ab 1144.4bc 49.41d 
4 630.55a 29.03ab 35.24d 4881b 1125bc 50.71cd 
5 489.45a 30.4a 39.58bcd 5928.6a 925d 74.83a 
6 485.55a 33.23a 43.83abc 5714.3ab 1125bc 59.54bcd 
7 505.55a 29.88ab 37.65de 5285.7ab 991.66dc 62.15bc 
8 578.88a 30.33a 39.21bcd 5952.4a 1350a 51.44cd 
9 512.78a 29.67ab 39.03bcd 4952.4ab 938.88d 61.5bc 
10 583.3a 18.83b 47.34a 5443.1ab 1055.5bcd 69.57ab 

Common letters within each column do not differ significantly. 

 
 The number of spike per m

2
, seed yield, biological yield and harvest index was not affected by treatment in 

drought stress condition. Treatment also had significant effect on the number of seed per spike and a thousand 
seed weight in stress condition (Table 4). In spite the fact that, the highest number of spike per m

2
 in drought stress 

condition was related to genotype number 8 (600), its difference with all other genotypes were not significant. 
Moreover, the lowest one was achieved in genotype number 1. The highest and the lowest number of seed per 
spike, which had significant difference with each other in drought stress condition was related to genotype number 
7 (28.23), and genotype number 10 (17), respectively (Table 5). Genotype number 10, which was the highest a 
thousand seed weight, had significant difference with the lowest a thousand seed weight, namely genotype number 
3 in drought stress condition. On the one hand the maximum and the minimum seed yield was obtained in 
genotype number 3 (4916.7 kg/ha) and genotype number 7 (4196.4 kg/ha), respectively. On the other hand all 
differences among genotypes were not significant. Edmeades et al. (1994) have estimated the average yield loss 
of 17 to 70% in grain yield due to drought stress. The highest and the lowest biological yield was achieved in 
genotype number 4 (1069.4 kg/ha) and genotype number 7 (866.66 kg/ha), respectively, which had no significant 
difference with each other. Furthermore, both two these genotypes had no significant differences with other 
genotypes in drought stress condition. Hong et al. (1985) indicated that drought stress during vegetative growth 
reduced grain yield of sesame and the main factor in yield reduction was plant height. Short duration water deficits 
during the rapid vegetative growth period caused 28-32% loss of final dry matter in corn. On the one hand the 
highest harvest index was related to genotype number 5 (50.78%); on the other hand, genotype number 4 had 
obtained the lowest harvest index (42%). Moreover, all other differences among experimental genotypes were not 
significant in drought stress condition (Table 5). The deleterious effects of prolonged drought during reproductive 
stages are generally enhanced by heat and low air relative moisture (Ghassemi-Golezani and Mardfar, 2008). 

 

 
Table 4. Analysis of variance for experimental characteristics in drought stress condition 

S.O.V d.f. 

The 
number of 
spike per 
m

2
 

The 
number of 
seed per 
spike 

A thousand 
seed weight 

Seed yield 
Biological 
yield 

Harvest 
index 

Replication 2 4347.71 8.86 6.37 252777.77 1727.5 14.82 
Treatment 9 2696.65 30.92* 54.03** 137371.39 5381.11 21.25 
Error 18 6078.84 13.07 88.7 160442.38 4263.61 11.12 

            * and ** : Significant at 5% and 1% of probability levels, respectively 

 
Table 5. Mean comparison for the number of spike per m

2
, the number of seed per spike, a thousand seed weight (g), seed 

yield (kg/ha), biological yield per m
2 
and harvest index (%) in drought stress condition 

Genotypes 
The number of 
spike per m

2
 

The number of 
seed per spike 

A thousand 
seed weight 

Seed yield 
Biological 
yield 

Harvest index 

1 468.33a 22.2ab 34.22bc 4333.3a 944.45a 46.66abc 
2 570a 22.1ab 42.41a 4611.1a 1000a 46.3abc 
3 583.33a 23.83ab 24.42a 4916.7a 1061.1a 46.66abc 
4 552.78a 24.23a 34.27bc 4472.2a 1069.4a 42c 
5 491.66a 21.23ab 34.27bc 4444.4a 875a 50.78a 
6 469.45a 26.2a 36.13bc 4611.1a 988.88a 46.6abc 
7 508.33a 28.23a 39.36ab 4196.4a 866.66a 48.34abc 
8 600a 22.2ab 34.37bc 4388.9a 905.58a 48.42abc 
9 472.16a 26.63a 32.35c 4277.8a 975a 43.86bc 
10 583.33a 17b 43.88c 4666.7a 930.55a 50.15ab 

            Common letters within each column do not differ significantly 
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CONCLUSION 
 

 Yield response of barley varies with different environmental variables, including planting date, plant density, 
cultivars, soil type, irrigation regimes, N fertilizer and etc. The improvement and selecting of high yielding barley 
varieties suitable for growing under different stress conditions by plant breeding and agronomists is essential 
(Hassawi, 2004). Although the maximum number of seed per spike and a thousand seed weight in normal 
condition was related to genotype number 6 and 10, respectively, the maximum seed yield and biological yield was 
achieved in genotype number 8 in non stress condition. Furthermore, the highest harvest index also obtained in 
genotype number 1. In drought stress condition the highest a thousand seed weight, seed yield and biological yield 
was related to genotype number 10, genotype number 2 and genotype number 4, respectively; moreover, genotype 
number 5 had obtained the highest harvest index. 
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