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ABSTRACT 
 
 Five local barley genotypes grown in Damascus, Syria during the winter season of 2005/2006 were 
evaluated for variability parameters and correlations for five metric traits i.e., plant height, leaf area, number of 
productive tillers/plant, number of seeds and grain yield/plant. Significant genotypic differences were observed 
for all the traits studied indicating considerable amount of variation among genotypes for each character. All the 
traits showed significant reduction under LMS. Grain yield/plant showed highly significant positive correlation 
with number of tillers and number of seeds/plant. Study on the genetic behaviour of some local varieties under 
contrasting moisture regimes will provide a scientific basis for the utilization of these materials for efficient crop 
improvement. 
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Introduction 
 
 Barley is the fourth most important cereal crop, cultivated successfully in a wide range of climate. This crop 
has potentials for growing under drought and saline condition. It requires less input like, fertilizer, irrigation, 
and insecticides. In the world, barley is increasingly being used as cattle feed. The entire barley kernel is used as 
feed after grinding (Nessa et al., 1998).  
 Barley is considered the first fodder crop in Syria. Therefore, the Government gives due attention to this 
crop to both improve the livestock sector and attain an adequate integration between crop and animal 
production. Barley is mainly used to feed ruminant animals, such as sheep and cattle. It is used also at very 
limited quantities in the feed ration for poultry layers. Sheep are the major consumers of barley in Syria. Barley 
is mainly planted rain-fed in Syria. In 2006, its area attained 1.3 million ha accounting for 51% of the Syrian 
winter crops area. Barley concentrates in north and north east regions including AL-Hassakeh, AL-Rakka and 
Aleppo governments. Most of the barley area is located in climatic zones 2, 3 and 4 (FAO, 2007). The 
production of barley mostly comes from zone 2 and 3. This is because the yield is very low in zone 4. Hence, 
climatic changes and drought waves have a negative impact on barley production in Syria. In 2006, Syrian 
barley production attained 920 thousand tons (FAO, 2007). 
 Drought is the major cause of crop yield reduction in the world today. Breeding crops with improved 
drought tolerance is one approach to alleviate this problem. However, progress towards this goal has been slow 
because of the complexity of the trait and its quantitative inheritance. Barley is an excellent crop for studies on 
both the inheritance and physiology of this trait. Plant growth and yield are directly controlled by water supply. 
So, water deficit and changes in the environmental conditions may reduce growth and impair metabolic 
processes (Hsiao, 1973). The response of plant to stresses depends on it is genetic potential to adaptation to 
duration and intensity of drought and heat. Heat or drought resistance in crops could be attributed to either 
avoiding or tolerating drought. Avoiding drought could be achieved by reducing water loss and /or maintaining 
water uptake. Tolerance to drought could be attained through a mechanism that enhances plant ability to 
withstand low water potential, (Clarke, et al. 1984). Crop plant adapt to drought by either avoiding or tolerating 
cell dehydration (Turner, 1986). Drought avoidance involved rapid morphological development, leaf rolling, 
leaf shading, reduced leaf area, and increased stomata and cuticular resistance (Morgan, 1984; Turner, 1986). 
Plants tolerate drought by maintaining sufficient cell turgor. Lowering of the osmotic potential of cells by 
accumulating solutes was considered due to osmotic adjustment if the build-up compounds were not merely the 
result of tissue dehydration (Bray 1993). Osmotic adjustment enable water uptake to continue under increasing 
drought in many crop species and, in some cases, it was associated with maintenance of growth and stable yield 
under drought conditions (Gunasekera and Berkowitz, 1992). 
 
 
 



248 
J. Appl. Sci. Res., 8(1): 247-250, 2012 

Material and Methods 
 
 This study was carried out in Abo-Jarash Farm of Agricultural faculty, Damascus University, Syria  with a 
cold semi-arid climate, during the 2008 cropping year with 5 local barley varieties (FURAT2, FURAT4, 
EXCAD60, ACSAD176 and ACSAD1468. Experimental design was a combined randomized complete block 
with three replications for each condition. According to 10-year statistics of meteorological station, annual 
precipitation is 225 mm. 
 Every line in 5 rows and 20 cm intervals and 150 cm in width were planted. Immediately after planting the 
field was irrigated to soil moisture profiles in root development and saturated and identical for all treatments in 
addition to the germination easily is done. Irrigation was done with leaking method. In the well-watered (WW) 
condition, plants were watered every 20 days after sowing throughout the cropping period, while in the low-
moisture stress (LMS)  experiment, low-moisture stress was created from 60 days after sowing to maturity by 
withholding irrigation and preventing rainwater using a rain out shelter. After harvest to evaluate the factors 
affecting the performance traits, plant height, leaf area/plant,  number of productive tillers/plant, number of 
seeds/plant and grain yield/plant.  
 Statistical analysis of individual characters was carried out using standard biometrical procedures.  The data 
of individuals was subjected to ANOVA to partite the variance and using PROC ANOVA procedure in the SAS 
program (SAS Institute, 1998).Means of treatments were compared using Duncan’s multiple range test in 0.01 
percent. correlation coefficients was computed according to the method suggested by Singh & Chaudhary 
(1985). 
 
Results and Discussion 
 
 The results of the analysis of variance revealed significant differences for all the traits (Table 1).  
 
Table 1: Results of analysis of variance for studied traits. 

S.O.V. Plant Height Leaf area/Plant 
Number of 

Tillers 
Number of Seeds Grain Yield/Plant 

Condition ( C ) 2150.53** 246.01** 294.53** 23576.03** 56.44** 
Replication ( R ) 0.10ns 0.70ns 0.83ns 1.69ns 0.67ns 
Variety ( V ) 244.13** 136.50** 219.96** 69080.05** 190.01** 
C * V 15.20** 0.88 5.03** 28.62* 0.11 
Error 1.96 0.51 1.06 9.70 0.32 
C.V. 1.76 4.46 10.25 1.54 5.75 

 
 A wide variability was observed for all traits under study and Duncan test revealed significant differences 
between the two moisture regimes (WW and LMS) (Table 2). Genetic variability is a prerequisite for breeders to 
adopt appropriate selection criteria for genetic improvement of the crop. The varieties exhibited wide range of 
variability for all the 5 characters (Table 2). The range in the mean values indicates the extent of phenotypic 
variability. Considerable amount of variability was present in the genotypes, which is essential to increase the 
selection efficiency. Semi-dwarf irrigated improved indicas are known to possess a plant type of short stature, 
with high tiller and grain yield. Since the traits were slightly and environment also was significant impact 
convention, there this difference was expected (Manifesto et al., 2001). 
 All the traits showed significant reduction under LMS.  Grain yield, seed weight and number of tillers are 
biomass-related traits and indicated that plant produces lesser biomass to conserve of water and to increase 
water use efficiency (Figure 1). 
 
Table 2: Mean, standard error, standard deviation and range for five quantitative characters of five barley varieties. 

Traits Condition Mean SE± SD Range 

Plant Height 
WW 88.06 1.81 7.03 22.00 
LMS 71.13 1.35 5.23 17.00 

Leaf area/Plant 
WW 19.00 1.09 4.24 12.00 
LMS 13.27 1.21 4.67 13.24 

Number of Tillers 
WW 13.20 1.61 6.23 18.00 
LMS 6.93 1.33 5.18 15.00 

Number of Seeds 
WW 229.93 25.78 99.89 269.00 
LMS 173.86 25.53 98.89 269.00 

Grain Yield/Plant 
WW 11.29 1.36 5.29 15.78 
LMS 8.55 1.33 5.17 14.9 
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Fig. 1: Genetic behaviour of different traits under contrasting moisture regimes. 
 
 Grain yield showed maximum reduction (24.2%) under LMS condition signifying cumulative influence of 
other traits on grain yield.  Ceccarelli, 1987 observed similar marked reduction for yield-related traits from WW 
to LMS conditions. For grain yield/plant range was 15.78 g with a mean of 11.29 g under WW condition. 
Acsad60 produced a grain yield of 21.01 g (maximum) and Acsad176 produced a grain yield of 7.07 g 
(minimum).  Whereas under LMS condition range was 14.90 g with a mean of 8.55 g. Acsad176 produced a 
grain yield of 4.20 g (minimum) and Acsad60 produced a grain yield of 18.00 g (maximum) (Table 3). 
 
Table 3: Mean of five varieties of barley for five characters under contrasting moisture regimes. 

Traits Condition FURAT2 FURAT3 ACSAD60 ACSAD176 ACSAD1468 

Plant Height 
WW 76.33 96.00 90.33 86.00 91.66 
LMS 64.00 79.00 73.33 69.00 70.33 

Leaf area/Plant 
WW 15.33 17.66 15.00 21.33 25.66 
LMS 9.10 12.49 8.70 15.05 21.01 

Number of Tillers 
WW 12.00 14.33 24.00 7.66 8.00 
LMS 5.00 6.00 16.66 3.33 3.66 

Number of Seeds 
WW 177.00 255.33 407.66 144.66 165.00 
LMS 128.66 198.33 349.33 86.00 107.00 

Grain Yield/Plant 
WW 8.48 11.63 21.00 7.07 8.28 
LMS 6.16 9.03 18.00 4.20 5.36 

 
 The phenotype of a plant is the result of interaction of a large number of factors. Therefore, the ultimate or 
final grain yield is the total of all the effects of several component characters.  The influence of these characters 
can be known through the correlation studies.  To assess the extent and nature of association between grain yield 
and yield contributing components, knowledge of interaction of characters among themselves and with 
environment is very essential. 
 Grain yield was found to be significantly and positively correlated with number of tiller and number of 
seeds/plant.  Many barley workers (Mohammadi, 1997; Zaefizadeh and Goliov, 2009; Zaefizadeh et al., 2011) 
have reported similar results.  Also it seems that, rising temperature during grain filling period disfavored the 
entries for grain formation and growth, though there was a good influence of tiller numbers on grain yield 
significantly. Some researchers (Miller et al., 1991; Gravois and Helms, 1992) found that tiller number per 
square meter was the most important factor influencing variation in grain yield. 
 The results of correlation (Table 4) showed that positive significant between number of tiller with number 
of seeds and grain yield/plant. Means with increasing total tillers these traits also increases. reported negative 
correlation between fertile tillers with seed weight and grain yield.  
 So we can use fertile tiller in barley genotypes to increase that yields. This test is suggested for different 
cultivars and in different circumstances is done. 
 
Table 4: Correlation between traits under study. 

Traits Condition Plant Height Leaf Area/plant Number of Tillers Number of Seeds 

Leaf Area/plant 
WW 0.32     
LMS 0.03     

Number of Tillers 
WW 0.19  -0.71**   
LMS 0.30  -0.59*   

Number of Seeds 
WW 0.35  -0.59* 0.97** 
LMS 0.47  -0.60* 0.96** 

Grain Yield/plant 
WW 0.33  -0.55* 0.95** 0.99** 
LMS 0.42  -0.58* 0.97*8 0.99** 
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