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Abstract: Barley next to wheat is the most important and widely adapted food cereal in the lower parts of Karkhe
River Basin. This crop is one of the most salt-tolerant crop species. Varieties of the crop differ considerably in
their ability to tolerate salinity. These differences can be used for selecting high yielding varieties under saline
conditions. A field experiment was conducted in Dasht-e Azadegan, Khuzestan province, during 2005-2008. The
treatments included two barley cultivars (Afzal, & Reyhan) and four barley lines (Karon × Kavir, M80-9, M81-19
and On-4). The experimental design was randomized complete blocks with three replications. Combined analysis
of variance showed that On-4 and Afzal produced the highest and lowest grain yields regardless of the year,
respectively. The mean grain yield of On-4, Reyhan, M80-9, M81-19, Karon × Kavir and Afzal were 3.33, 3.12,
2.82, 3.01, 2.91 and 1.65 t/ha, respectively. Grain yield of barley genotypes were highly correlated with stem
height and biological yield. There was no significant correlation between grain yield and stem length, kernel
per spike, kernel weight and harvest index. Based on the results varieties such as On-4 and M81-19 produced
more yield in saline conditions and could be considered as new barley genotypes for the lower parts of the
KRB.
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INTRODUCTION under saline conditions. Experiments on determining the

Barley is the most important cereal crops after wheat, under NaCl salinity showed that some varieties were more
maize and rice. Due to broad ecological adaptation, it is salt tolerant than the others [4].
grown in regions with climates unfavorable for production Investigations have shown that some barley varieties
of other major cereals.  Major production areas of barley developed primarily for higher yield in saline region of
crop include Western Europe, North America, the former Pakistan, India, Egypt and the United States showed
USSR and China [1]. higher salt-tolerance than varieties developed in non-

Barley next to Wheat is the most important and saline areas [3, 5]. However, Royo and Aragues [6]
widely adapted food cereal in Dasht-e Azadegan. Due to concluded that barley genotypes with the highest yield in
severity of salinity and waterlogging, the average yield is non-saline conditions were also most productive at
generally less than 2 ton/ha in the region. medium and high salinities. These differences led to

Several approaches are available for controlling extensive screening for salt-tolerance among thousands
salinity and waterlogging, from which natural or artificial of barley accessions of the world collection [7].
drainage systems are the prime approaches for successful The objective of this study was to compare grain
crop production in saline/waterlogged soils [2]. Another yield of some barley genotypes under saline conditions of
applicable approach for use of saline soil is through the lower areas of Karkhe river basin and to introduce the
selection of appropriate crop cultivars [2, 3]. Varieties of most productive and salt tolerant varieties for the area. 
crops differ considerably in their ability to tolerate salinity
and these differences can be used for selecting the MATERIALS AND METHODS
varieties, which produce significant yield under saline
conditions. A field experiment was conducted in Dasht-e

Barley is one of the most salt-tolerant crop species. Azadegan, Khuzestan province, during 2005-2008. The
However, there are wide variations among its genotypes treatments included two barley cultivars, Afzal and

relative yield responses of commercial barley cultivars



World Appl. Sci. J., 11 (2): 223-227, 2010

224

Reyhan and four barley lines, Karon × Kavir(Recently was particles, may lead to the problem of infiltration and
named Nosrat), M80-9, M-81-19 and On-4. The waterlogging. Poor organic matter and as a result low
experimental design was randomized complete blocks with nitrogen content are the most obvious fertility aspects of
three replications. soils of two fields.

Genotypes were sown in the plots in November each
year.  Barley rows were spaced 0.2 m apart with sowing Root Zone Salinity: Irrigation was applied four times
density of 350 seeds per m . Each plot was 4.0 by 6.5 m, during the growing season with water diverted from2

so that eighteen rows of each genotype were sown in Karkhe   River.   The   relatively   good-quality of
every plot. irrigation  water  leached  the  salts,  which  were

All plots were fertilized with 25 kg N/ha of urea and 85 deposited in the root zone during the fallow season as a
kg P/ha of triple super phosphate before planting. At result of high evaporative demand and high water-table.
tillering and stem elongation, 50 kg N/ha of urea was used The average soil salinity for the 0.9 m soil depth during
as top dressing to each plot. Herbicides were applied to growing season was presented in Figure 1. As shown,
control weeds whenever necessary. crops were affected by salinity during the growing

All plants received adequate amount of water during season.
the growing season. Irrigation water for the experiments
was taken directly from the Karkhe river. The electrical Grain Yield and its Components: Combined analysis of
conductivity of river water was always below 1.5 dS.m variance showed that On-4 and Afzal produced the1

during the experiment. At harvest, a 3 m  area was highest and lowest grain yields regardless of the year,2

harvested from the center of each plot. Data were respectively.  The  mean grain yield of On-4, Reyhan,
analyzed using analysis of variance techniques. DMRT M80-9, M81-19, Karon × Kavir and Afzal were 3.33, 3.12,
test was used to differentiate between measured yields 2.82, 3.01, 2.91 and 1.65 t/ha, respectively. Comparison of
across the genotypes. mean grain yield in each year showed that barley

RESULTS AND DISCUSSION (Table 2). The highest grain yield was observed for On-4

Soil Analysis: Soil characteristics of the experimental grain yield in each year. Other studies on the genetics of
fields are presented in Table 1. Soil samples from all barley grain yield show different results depending on
depths are classified as saline sodic soils. The high such variables as locally adapted or exotic cultivars and
sodium adsorption ratio, in addition to the fine size of soil the particular environment of the study [8].

genotypes produced different grain yield in each year

except for 2006-2007. Generally, Afzal produced the least

Table 1: Some chemical properties of soils of the experimental site
Depth(cm) Text. ECe(dS/m) SAR K Na Mg Ca So4 Cl Hco3 K(ava.)(ppm) P(ava.)(ppm) N(%) O.C.% pH+ + 2+ 2+ 2+ - -

2005-06 0-30 Si.C 1.85 2.83 0.26 7.34 4.6 8.8 4.91 7 5 129 8.57 0.023 0.27
30-60 S.L 2.52 2.42 0.32 9.36 7.92 22 25.35 7.5 2.5 84 6.72 - -
60-90 S.L 2.59 1.95 0.32 8.37 10.92 26.08 34.96 4.5 2.5 78 6.46 - -

2006-07 0-30 L 23.6 25.05 1.22 178.6 38.16 63.44 45.4 230 2.85 109 11.85 0.020 0.23 7.15
30-60 L 11.76 12.56 0.7 69.13 21.12 39.48 38.64 85 2 115 9.89 - - 7.26
60-90 Si.C.L 7.11 12.61 0.43 50.88 7.16 25.4 55.54 18.65 2.25 135 7.88 - - 7.32

2007-08 0-30 - 23 21.95 1.11 159.1 44.3 60.8 52.35 222.5 0 185 44.56 0.01 0.18 -
30-60 - 15.35 18.14 0.77 102.6 26.3 37.68 59.43 115.0 0 209 24.95 0.02 0.24 -
60-90 - 7.05 21.07 0.24 58.48 7.6 7.84 40.03 31.25 0 11.6 11.56 0.001 - -

Table 2: Yield comparison of barley genotypes during 2005-2008.
(t/ha)
------------------------------------------------------------------------------------------------------------------------------------------------

Genotype 2005-2006 2006-2007 2007-2008
Reyhan 3.30a 3.56a 2.51ab
M80-9 2.58b 2.86ab 3.03a
M81-19 3.40a 3.36a 2.26bc
On-4 3.63a 3.27a 3.10a
Karon × Kavir 3.16ab 2.91ab 2.67ab
Afzal 1.01c 2.23b 1.71c
Means follow by the same letter at each column were not significantly different (Duncan’s 5%)
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Table 3: Correlation coefficients among yield and yield components of barley genotypes
GY PLH SL K/S KW BY HI

GY 1
PLH 0.7237 1**

SL -0.2729 -0.0895 1ns ns

K/S 0.4210 0.4574 -0.0524 1ns ns ns

KW 0.3094 0.4574 -0.3102 0.328 1ns ns ns ns

BY 0.9254 0.6356 -0.2949 0.2913 0.2676 1** ** ns ns ns

HI 0.3644 0.3911 -0.0114 0.4073 0.1437 -0.0106 1ns ns ns ns ns ns

Fig. 1: Average root-zone salinity during 2005-2008

Fig. 2: Comparison of mean kernel per spike of barley genotypes

Grain yield of barley genotypes were highly Biological    yield     of     the     genotypes   were
correlated with stem height and biological yield (Table not  markedly  different.  However,  the  highest
3, P<0.01). The same as for grain yield, the highest and biological yield was observed for M80-9. The
lowest plant height was observed for On-4 and Afzal differences among biological yield of M80-9 (6.99 t/ha),
genotypes (Table 4). The differences among plant Karon× Kavir (5.91 t/ha) and On-4 (6.56 t/ha) were not
height of On-4, Karon× Kavir and M80-9 were not significant. Afzal with 4.19 t/ha had the lowest
significant. biological yield.
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Fig. 3: Comparison of mean 1000KW of barley genotypes

Table 4: Comparison of stem and spike length of barley genotypes 

Genotype Stem height(cm) Spike length(mm)

Reyhan 66.67bc 48.63c

M80-9 75.67ab 54.20abc

M81-19 70.00bc 58.27a

On-4 86.00a 51.30bc

Karon × Kavir 78.33ab 51.70bc

Afzal 60.33c 56.23ab

Table 5: Lodging percentage of barley genotypes during 2005-2006 and

2006-2007.

Lodging (%)

-----------------------------------------------------------------

Genotypes 2005-2006 2006-2007 2007-2008

Karon × Kavir 10 15 0 5

Afzal 100 60 0 5

Reyhan 40 10 0 5

M81-19 5 0 0 0

M80-9 5 5 0 0

On-4 5 5 0 0

There was no significant correlation between grain
yield and stem length, kernel per spike, kernel weight and
harvest index (Table 3). Among the genotypes M81-19
and Reyhan had the highest and lowest spike length
(Table 4). On-4 and Afzal with 48.2 and 36.1 had the
highest and lowest number of kernel per spike,
respectively (Figure 2). The differences among kernel per
spike for On-4, Reyhan and other lines were not
significant.

On-4 and M81-19 produced the highest and lowest
mean 1000KW regardless of the years (Figure 3). The
differences among mean 1000KW of On-4, Karon × Kavir,
Reyhan and even Afzal were not significant.

There were no significant differences among harvest
index of the genotypes (data not shown). The mean
harvest index of genotypes varied in the range of 0.39 for
Afzal to 0.46 for On-4. Harvest index is a measure of the
degree to which a crop partitions photoassimilate into
grain [9]. Riggs et al. [10] noted that harvest index of
spring barley varieties varied from 0.33 to 0.50. However,
the harvest index for the varieties in the USA varied from
0.27 to 0.40 from 1920 to 1978 [11].

As shown in Table 5, there were noticeable
differences among the genotypes with respect to lodging
percentage. However the amount of lodging percent in
2006 and 2007 was lower than 2005 due to reduced plant
height which may be the result of higher soil salinity of
the root-zone.

CONCLUSION

Barley as well as wheat is an economical crop grown
in Dasht-e Azadegan which is facing the dual problem of
salinity and waterlogging. Native varieties of barley are
commonly cultivated in the area and its production is
lower than the averages of the country. It was assumed
that introduction of high yielding varieties could increase
its production in the region. Results of this study indicate
that varieties such as On-4 and M81-19 could be
considered as new barley genotypes for the saline areas
of lower parts of the KRB.
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