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ABSTRACT

In order to evaluate adaptability and stability of hulls barley in Ardabil province, 20 genotypes of this
plant were studied in a randomized complete block design with three realizations in three locations included
Ardabil, Meshkin shahr and Bilasuvar for two cropping years of 2003- 2004 and 2004- 2005. combined
analysis of variance showed that there were significant differences among yield, genotypes and environment
x genotype. It to evaluate interactions and determine the adaptation of genotypes, this study included:
environmental variance, environmental coefficient of variance, Eberharts and Reussel regression method, Lin
and Binns years within locations, mean squares method and years within locations and environmental
coefficient of variation. ANOVA analysis of yield in Ardabil and Meshkin shahr showed that genotype No.
13 (CM67-B/Centeno//cam- B/33/ Row 90673 /4/ Gloria) with the yield of 6.02 that was the most stable
genotype in this location. Genotype No. 4 (SB 91488) which was resistant to disease, was the superior one
in Bilasuar. Finally, genotypes No. 13 and 15 (ICBNF 8-653) with the highest yields, were of suitable
performance in all locations. 
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Introduction

Barley (Hordeum Valgare) is one of the most
ancient crop plants, cultivated by the human. Income
parts of the near- east, it has always been seen with
the Emmer wheat and pinecone. Barley is the main
crop plant after wheat, in Iran. Over the 34% total
planted areas of eight million hectares, has been
allocated to wheat and barley cultures. Barley
includes 1.54 million hectares from which, 60% rain-
fed and the rest, is irrigated. Mean yield of barley
reaches to 700- 900 kg ha-1, as the rain- fed.
Annonmus, 2006 Hulls barley having 14-16% protein
and a yield of 5-5.that, is suitable for late cropping
in areas with the water restriction. Moreover, its
price is 10-20% more than that of common barley. It
can be replaced with wheat in the farms more facing
with the common bunt [9]. Fallahi [8] selected 12

genotypes out of 100 lines and cultivars of hulles
barley, received from ICARDA Fallahi [9] selected
15 lines from Gonbad, 7 from Gachsaran and 14
from koohdasht stations out of 100 lines received
from ICARDA, which possessed high yield potential
than control, as well. 

Different cultivars response differently to the
environmental conditions so, it seems that interaction
between genotype and environment should exist and
to control environmental impacts, stability and
adaptability experiments of genotypes should be
performed over the years and locations. if this
interaction is significant, it can be recommend high
yielding genotype to all studied locations (ketata,
1988). Allard (1960) suggested that in fact all of the
phenotypic impacts does not relate to the genes but
they appear as a result of chain of interaction effects
and physicochemical reactions which are controlled
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by other genes or environments and eventually,
phenotype is formed on the other hand, growth
stages includes many partial stages at which,
interaction effect between genotype and environment
may exist. so, it can not be certainly said that
phenotype of living creatures solely is determined by
genotype and environment has its influence, as well.
one of the most effective ways to reduce
environmental effects, is to select stable genotypes
having less interaction with environment. success in
selection of stable genotypes depends on how,
stability trait is genetically or not (Eberharts and
Reussel, 1966). Ansari et al, [2] realized that to
select and introduce of consistent and high yielding
cultivars of barley for cool and rain- fed areas of the
country, Alpha/ Gumburiyet sonja and CWB 117-77-
5-9-5 ck-3-2 genotypes were of high yielding ones in
this experiment, inters- location variance,
environmental changes coefficient, clastering and
analysis of grade were used to determine seed yield
stability. analysis of grade dusting showed No. 3 and
5 genotypes as stable ones and inters- location
variance and environmental changes coefficient
confirmed no. genotype. selection programs for
barley in the cool and warm regions of the country
has been carried out by the researchers of the seed
and plant improvement institute, in the past years.
Dasht, Aras, Macoee, Izeh, sahand and Sara rood 1
CVS. Have been selected using the above mentioned
programs. Alike efforts have been done in the
ICARDA and CYMMIT centers on barley [2].
Bahrami et al, [7] using yield sustainability analysis
on hulles barley in the moderate regions, found that
the most stability procedures act alike. They
introduced ICNB, 93- 328 and ALELI / 4/ MOLA as
the most stable genotypes and distinguished GLORIA
line suitable for the moderate regions under the
unfavorable conditions. 

Moghan plane is one of the warm regions in
Ardabil, Iran and is considered as the most important
husbandry regions because of two large husbandry
(pars and moghan) sites and barley cropping for their
activities is of great importance. Study of hulles
barley to introduce superior genotypes in terms of
high yield and resistance against current disease, is
of the research goals in the region. Research plans in
multiple years- locations is of the most important
stages to select superior CVS and ensures the
stability and consistence of the yield. Dasht, Izeh,
Afzal and Sahra CVS have been introduced to the
farmers in the warm regions based on the stability
experiments Sararoodl, Jonoob, Reihan, Macoee and
Valfajr CVS have been selected for the moderate-
cool regions after on- farm trials. Also, Sahand CV.
Has been recommended for cropping in the cool
regions as rain- fed [9]. 

The aim of this work was to determine the most
stable hulles barley cv under the various demotic

conditions of the Ardabli province, Iran. 

Materials and methods

Twenty hulles barley genotypes including breeder
and advance lines of mid- warm and cool regions,
were prepared from the seed and plant improvement
institute, Karaj, Iran, genotypes were investigated for
of 2003-2004 and 2004-2005 cropping seasons in
three locations of Ardabil, Meshkin shahr and
Bilesuar. The experiment was laid out in factorial
arrangement based on randomized complete block
design for three replications. During the experiment,
morphological traits including dates of: germination,
emergence, tillering, shooting, earring and
physiological ripening, and yield components
including number of fertile tiller, spike length,
number of fertile litter, spike length, number of seed
per spike, seed weight and seed yield, were
measured. Also, response of genotypes to powdery
mildew and Helmentosporium, was recorded. Data
were subjected to analysis by MSTAT- C and SPSS
software’s. Bartlett variance uniformity test was
performed prior to combine analysis of variance.
since, variance of stations (locations) were not same
so, data were classified into two groups with the
same variances from which, Ardabil and meshkin
shahr were placed in the first group and Bilasuar was
placed in the second one. 

After the combined varyance and mean
differences comparisons, stability analysis was
performed in the two cool locations of Ardabil and
Meshkin shahr and mid- warm location of Bilasur, an
account of being significant differences in terms of
yield of genotypes and interaction effect of genotype
x environment (genotype x year and genotype year
and location). stability analysis was done by methods
of type I parameter (environmental variance and CV),
type II (Yield regression to environmental index),
type III (deviation from regression line) and type IV
(inter location variance and CV). 

Results and discussion 

Analysis of Variance for Ardabil and Meshkin Shahr
Stations:

Results showed that there were significant
differences in terms of all traits in both years. that is,
average of traits was different in the two years. there
were significant differences for number of fertile
tiller, seed weight per main spike and seed yield
between the two stations but total number of tiller
and spike length were not included. interaction effect
of year x location was significant for the majority of
traits(table 1). Significant (p<0.01) differences were
observed for number of fertile tiller and seed yield
between the genotypes. so, they posers a large



693Adv. Environ. Biol., 5(4): 691-698, 2011

potential for these traits interaction effect of genotype
x year was significant only for the seed weight per
spike and yield(table 1). Interaction effect of
genotype x location was significant for the seed
weight per spike but three way effect of genotype x
year x location was significant (p<0.05) for the total
number of tiller and yield and significant (p<0.01)
for the seed weight per spike. existing of the
interactions of year x genotype or location x
genotype and/ or year x location x genotype (GXE)
are the reasons for the stability analysis (table 4). 

There were significant differences for the
majority of traits between the genotypes the highest
seed yield was obtained from the Ardabil and
Meshkin shahr stations during the two years which
belonged to the No. 13 genotype (67- B/ centeno//
cam- B/33/ Row 90673/4/ Glotiacm) of 6.02 that
however, it has not significant difference with no. 6
(ICNBF 8- 611 SEL. 2AP) and 5 (SB 91925)
genotypes. high yields of No.13 and 6 genotypes is
attributable to the high seed weight average per
spike, seed number, spike length, and number of
fertile tiller. Also, these genotypes showed high
resistance against infection to the helmentosporium
and PM disease. No, 7, 17, 16 and 4 genotypes
showed the minimum average of yield. These
possessed lower seed weight per spike, spike length
and number of fertile tiller than other genotypes
(table 4). 

Stability of Genotypes in Ardabil and Meshkin Shahr
Locations:

The highest yield at Ardabil and Meshkin shahr
stations belonged to the No.13 genotype of 6.02 that
which did not show significant difference with No.6
genotype with an average yield of 5.19 that. No. 5,
3,1,2,8 and 18 genotypes were classified as the
medium yielding ones(table 8). 

Stability of Type I Parameter:

Type I parameter (environmental variance) varied
at the range of 0.39 - 4.7. Based on this index, No.
11 and 3 genotypes with the yields of 4.3 and 4.79
that, were distinguished as the stable genotypes.
However, these genotypes were not high yielding but.
possessed the optimum yield. Environmental CV of
No.3 and 11 genotypes was at least but its value was
the same with No.13 and 6 genotypes despite of their
higher variances. This is because of higher yield
average and variance, has the direct correlation with
the data values. so, cv may be used directly to
choose stable genotypes by removing of this
correlation. Based on this index, No. 3,11,
2,8,10,6,13 and 14 genotypes can be distinguished as
the most stable ones possessing the high yields.
Ansari et al, [2] have confirmed environmental

changes coefficient and inter- location variance
methods to determine the stable barley CVS, as well. 

Stability of Type II Parameter:

Coefficient of b regression was about 1.8 for No.
22 genotype and 0.0.13 No.13 genotypes in Ardabil
and Meshkin shahr. Based on this parameter, the
closer the b value to the one, the more stable
genotype is selected. genotypes No. 1,7,17,19 and 4
which were of medium- yielding, were selected as
stable genotypes and No.6 and 13 with the b
coefficient of 1.21 and 0.13, had the significant
differences to each other, respectively However,
Genotype No.13 with the high yield and b coefficient
of a bout zero, can not be selected as consistent one
based on this method, but cane chosen as the stable
genotype. 

Stability of Type III Parameter:

Based on the Eberharts and Reussell, a genotype
with the coefficient regression of close to one and
least deviation from regression, can be considered as
the stable genotype. Hence, No. 7 and 2 were
selected as the stable genotypes from which, No, 7
had the low and No. 2, had the rather high yields. 

Stability of Type IV Parameter:

To select stable genotypes in Ardabil and
Meshkin shar, lin and Binns method was applied
intra- location variance varied from 0.38 to 4.37. The
least variance was pertained to No. 4,11,12 and 19
genotypes which were among the stable ones
according to this method. despite of being No.11 as
a low yielding genotype. To omit mean effect on the
variance, inters- location CV was performed
according to Zaeefizadeh et al, and revealed that
despite of low intra- location CV for the selected
genotypes by the intra- location variance, intra-
location CV of the No.13 was low, as well . So, it
can be stated that its higher intra- location variance
is related to its high average. To tally, No.13 can be
selected as the stable and high yielding genotype for
the Ardabil and Meshkin shahr stations in addition to
its selection by type I and II parameters. This
genotype possessed high yield, low infection to
disease and high 1000- kernel weight and number of
tiller. 

Analysis of Variance for Bilasuar Station:

Combined analysis of variance within two years
was conducted for Bilasuar station on twenty
genotypes(table 6). There were significant differences
(p<0.01) among years in terms of yield, seed number
per  plant,  number  of  fertile  tiller. The reason is 
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Table 1: Combined analysis of variance for some trials in Ardabil and Meshkin shar 
MS
----------------------------------------------------------------------------------------------------------------------------

S.O.V DF Yield Seed Wight main spike Spike length Totaltiller Fertile tiller
 Year 1 39.02** 56.08* 23.23* 469.32** 495.91**
Location 1 43.13** 13.67 5.29ns 18.67 337.34**
Year*location 1 192.6* 15.50* 163.6* 1054.8** 671.31**
Error I 1 8.65 0.42 27.24 86.01 8
Genotype 19 7.11** 0.38ns 6.47ns 7.93ns 4.39**
Genotype*Year 19 3.012* 0.23** 4.92ns 2.15ns 2.03ns
Genotype*Location 19 2.81ns 0.28* 4.66ns 2.63ns 2.66ns
Genotype*Location*year 19 3.4* 0.315** 2.64ns 4.66* 2.38ns
Error II 146 1.86 0.137 4.02 2.703 1.76
*and **: Significant at the 5% and 1% levels of probality, Respectively
NS: Non- Significant

Table 2: Mean comparison of yield and some trials in two years 
Year Yield  (t/ha) Seed Wight In spike (gr) Spike length (cm) Plant hight (cm) Fertile title
2004 3.87 0.88 7.59 60.75 3.09
2005 4.65 1.89 6.83 77.48 5.85

Table 3: Mean comparison of yield and some trials in Ardabil and Meshkin shar
Location Yield (t/ha) Seed Wight In spike (gr) Spike length (cm) Plant hight (cm) Fertile title
Ardabil 3.81 1.13 7.40 61.15 3.35
Meshkin shar 4.71 1.62 7.04 77.05 5.58

Table 4: Mean comparison of yield and some trials genotypes in two regions (Ardabil and Meshkin shar).
Genotypes diseases Yield Seed Wight In spike Spike length Plant hight Fertile title
- HEL. P.M (ton ha-1) (gr) (cm) (cm) -
1 3 2 4.99 0.87 7.77 59.76 3.78
2 3 3 4.69 1.37 7.87 71.44 4.69
3 3 3 4.80 1.47 6.75 74.99 4.59
4 5 4 3.31 0.95 8.88 50.78 2.44
5 1 3 5.05 1.27 7.21 66.63 5.74
6 1 1 5.19 1.54 7.12 72.78 4.87
7 3 4 4.07 1.46 7.27 70.33 3.67
8 4 3 4.42 1.27 6.54 66.67 4.36
9 5 1 3.64 1.35 6.31 61.82 4.48
10 4 2 4.07 1.32 7.88 63.94 4.79
11 3 2 4.31 1.39 8.50 72.72 5.35
12 4 3 3.67 1.30 6.64 70.54 4.54
13 2 1 6.02 1.85 7.34 68.59 5.46
14 4 3 3.77 1.32 7.67 69.51 4.21
15 3 4 4.42 1.40 6.81 70.52 4.40
16 4 4 3.60 1.70 6.35 71.35 4.79
17 4 3 3.11 1.00 7.14 72.64 3.01
18 3 2 4.86 1.54 8.25 77.96 4.76
19 3 2 4.20 1.48 6.43 71.89 4.59
20 4 4 3.02 1.22 6.29 65.52 3.05
LSD 5% - - 1.573 0.479 1.386 5.512 1.316
P.M : Powdery mildew HEL. : Helmonotsporium

pertained to the factors of the year such as
environmental conditions for the quantities traits so
that, total precipitation of the first three months of
the year 2006, reaches the 65.3 mm. This value for
the fallowing year was more than two times of 141.2
mm. 

Also, there were significant (p<0.01) differences
among the genotypes for the yield, seed number,
spike length, plant height, number of fertile tiller and
total number of tillers(table7). 

Noorinia, [10] found that glumly less CVS of
barley can be considered more than common barley
CVS because of their favorable traits. 

Fallahi [8] selected twelve superior genotypes
among the hull less CVS. received from ICARDA.
He selected 15 CVS from Gonbad, 7 CVS from

Gachsaran and 14 CVS. from koohdasht, Iran which
had high yields than control. 

Interaction effect of year x genotype was
significant for all studied traits. this is the factor
indeed, considered for the stability of genotypes,
especially for the yield. 

Yield average of the genotypes for the year 2007
was significantly more than that of 2005. This was
resulted from the higher number of fertile tiller, total
tiller and seed per plant. Also, Rephcations average
and data of the second year was uniformed. 

Mean comparisons of the genotypes for the yield
and other traits showed that the highest yield
belonged to No. 4 and No. 5 and No. 18 did not
show significant differences to each other. High yield
of  this  genotype  can  be  attributable to the seed 
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Table 5: Mean of genotypes yield in Ardabil and Meshkin shar in two years
Genotyps Meshkin shar Ardabil

---------------------------------------------------- ---------------------------------------------------------
2004 2005 2004 2005

1 33.6 88.3 75.3 99.5
2 14.6 58.3 87.3 20.5
3 12.6 15.4 53.4 39.4
4 50.5 68.2 67.2 39.2
5 87.5 57.3 69.2 09.8
6 87.6 89.2 46.4 55.6
7 91.5 09.3 17.3 12.4
8 43.5 96.2 28.4 00.5
9 46.6 81.2 78.1 53.3
10 36.5 23.4 06.4 65.2
11 06.5 50.4 57.3 11.4
12 84.6 12.3 73.2 97.1
13 51.6 26.8 26.4 06.5
14 18.5 50.2 78.3 64.3
15 21.6 39.3 69.2 42.5
16 72.5 72.2 25.2 71.3
17 89.4 80.1 67.2 09.3
18 71.6 55.3 37.3 83.5
19 20.6 53.3 39.3 69.3
20 58.6 32.1 15.2 03.2
LSD 5% 612.1 962.0 859.0 011.1

Table 6: Combined analysis of variance for some trials Bilasuar
S.O,V DF MS 

------------------------------------------------------------------------------------------------------------------------------
Yield Plant hight Seed/spike Spike length Totaltitle Fertile title

Year 1 **61.9 ns440. **5.7019 ns224.0 ns38.3 **24.9
Error I 4 014.0 67.2 93.19 014.1 01.8 88.1
Genotype 19 **85.0 **8.109 **11.146 **54.6 **09.1 **37.1
Genotype*Year 19 **349.0 **6.146 **23.148 **61.4 **99.0 **87.0
Error II 76 069.0 3.19 21.5 72.0 46.0 37.0
*and **: Significant at the 5% and 1% levels of probality, Respectively
NS: Non- Significant 

Table 7: Mean comparison of yield and some trials genotypes in Bilasuar
Genotypes diseases  Yield (ton ha-1) Spike length (cm) Plant hight (cm) Fertiletitle

---------------------------------
HEL. P.M

1 5 2 3.66 6.3 87.78 2.72
2 5  2 3.90 4.1 81.83 3.37
3 4  3 3.98 7.3 86.57 2.86
4 2 2 4.62 7.4 94.00 3.69
5 1 2 4.26 6.3 99.47 3.69
6 3 3 3.05 5.7 88.18 2.57
7 5 4 3.86 5.6 88.35 2.35
8 4 3 3.57 5.9 85.05 2.81
9 4 3 3.24 6.5 87.48 2.93
10 4 4 3.82 6.8 85.23 2.93
11 5 5 3.80 7.1 84.63 2.17
12 5 4 3.55 5.6 84.10 2.57
13 4 5 3.26 5.0 83.90 2.50
14 5 3 3.95 7.5 85.27 2.35
15 4 3 3.85 7.0 81.53 2.37
16 3 3 3.62 5.1 83.18 3.03
17 4 6 3.32 5.2 84.30 3.03
18 1 2 4.01 8.2 91.35 2.37
19 3 3 3.45 5.7 83.70 2.85
20 4 4 3.37 7.4 86.60 2.61
LSD 5 % - - 0.713 2.591 14.610 1.125
P.M : Powdery mildew HEL. : Helmonotsporium

number per plant, spike length, plant height and
number of fertile tiller. in other words, high yield
components have led to the high yield of this
genotype. in addition, this showed lower infection to
fungal diseases. Three stable and high- yielding
genotypes of No. 4,5 and 18, showed higher yield in

2007 than 2006 but this difference was insignificant.
Genotype No. 10 obtained 4.5 that yield in 2007 and
3-12 that in 2006 which was classified in low-
yielding genotypes. Genotype No.14 gain the yields
of 4.26 and 3.64 that with an average of 3.95 that
for the first and second years, respectively. Different
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Table 8: Stability parameters of hulles barley genotypes in Ardabil and Meshkin shar 
Genotypes Mean yield En.variance B MSb S2 Within CV within

(t/ha) location location
1 99.4 86.1 98.0 59.0 01.4 40
2 69.4 42.1 92.0 17.0 29.4 44
3 80.4 82.0 66.0 18.0 37.4 43
4 31.3 15.2 06.1 65.0 39.0 19
5 05.5 89.5 10.1 03.6 59.1 25
6 19.5 51.3 22.1 84.1 09.2 28
7 57.4 72.1 05.1 01.0 74.2 41
8 42.4 17.1 68.0 69.0 09.6 56
9 64.3 03.4 59.1 21.0 14.2 40
10 07.4 24.1 44.0 42.1 02.2 35
11 31.4 39.0 40.0 23.0 62.0 18
12 67.3 71.4 46.1 13.2 48.0 19
13 02.6 09.3 13.0 60.4 31.1 19
14 77.3 21.1 75.0 50.0 26.2 40
15 42.4 76.2 23.1 64.0 46.1 27
16 60.3 37.2 24.1 02.0 78.1 37
17 11.3 69.1 99.0 25.0 25.2 48
18 87.4 76.2 25.1 53.0 17.2 30
19 20.4 79.1 03.1 22.0 63.0 19
20 02.3 77.5 81.1 08.1 22.1 37

Table 9: Stability parameters of hulles barley genotypes in Bilasuar 
Genotypes total mean yield Mean yield (2004) Mean yield (2005) S2 Within location CV within location
1 3.66 3.37 3.96 0.12 9
2 3.90 3.80 4.00 0.07 7
3 3.98 3.93 4.02 0.04 5
4 4.62 4.44 4.68 0.04 4
5 4.26 4.32 4.33 0.03 4
6 3.05 2.50 3.60 0.43 21
7 3.86 3.23 4.49 0.51 18
8 3.57 3.31 3.83 0.18 12
9 3.24 2.93 3.55 0.22 14
10 3.82 3.12 4.51 0.62 21
11 3.80 3.51 4.09 0.23 13
12 3.55 2.96 4.14 0.53 20
13 3.26 2.71 3.81 0.42 20
14 3.95 4.26 3.64 0.21 12
15 3.95 3.60 4.12 0.11 8
16 3.62 3.40 3.84 0.11 9
17 3.32 2.97 3.67 0.17 13
18 4.01 3.88 4.15 0.07 6
19 3.45 3.22 3.67 0.17 12
20 3.37 3.04 3.70 0.15 11

response of genotypes to the yield for the two years,
has been resulted in the significance of year x
genotype interaction effect. The lowest yield
belonged to No.13 of 2.706 that in 2006 and the
highest one, to No. 4 of 4.67 that in 2007.

Stability of Genotypes in Bilasuar Location:

Genotypes No. 4,5 and 18 gained the minimum
of variance and environmental CV. Based on the
type I parameter, these genotypes had the optimum
stability besides high yield but for the certain results,
repetition of experiments for two other years, is
recommended (table 9).

Stability Analysis for All Locations:

Mean of genotypes in different locations showed
that in the whole locations, the highest yield
belonged to the No. 13 of 5.02 that. However, it has

not significant differences with No. 5,1,2,3 and 18
genotypes. The minimum yield was obtained by No.
20 and 17 genotypes. Based on the stability of type
1 parameter, and environmental variance, No. 11,19,
16 and 10 were at least and selected as stable
genotypes despite of having low wields. 

To omit mean effect on variance, environmental
CV was calculated for 15,12 and 14 showed the least
environmental CV. According to this method, they
were selected as the stable genotypes while No 11,
19, method, they were selected as the stable
genotypes while No. 11, 19 and 12 gained low
yields. Genotypes No. 15 and 18 had higher yields
in addition to optimum stability. so, it can be said
that high yielding and stable genotypes can be
determined using environmental CV. Also, regression
model of the type II parameter was applied to select
consistent and stable genotypes. This coefficient
varied from 0.46 to 1.59. Based on this parameter,
the closer the b value to the one, the more consistent 
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Table 10: Stability parameters of hulles barley genotypes in all location 
Genotypes Mean yield (t/ha) En.variance B MSb S2 Within location CV within location
1 54.4 32.3 09.1 48.0 67.2 36
2 55.4 45.3 94.0 13.0 86.2 37
3 52.4 66.2 71.0 17.0 94.2 37
4 58.3 92.1 78.0 36.1 26.0 14
5 90.4 79.4 08.1 07.3 06.1 21
6 47.4 05.4 44.1 59.1 42.1 26
7 00.4 35.2 04.1 11.0 84.1 33
8 13.4 70.3 76.0 41.0 09.4 48
9 50.3 24.3 51.1 18.0 47.1 35
10 98.3 80.1 50.0 87.0 42.2 39
11 13.4 62.0 46.0 15.0 46.0 16
12 62.3 87.2 38.1 24.1 36.0 16
13 09.5 32.4 57.0 61.4 89.0 18
14 83.3 77.1 60.0 48.0 55.1 32
15 23.4 25.2 20.1 33.0 98.0 23
16 60.3 99.1 12.1 17.0 20.1 30
17 18.3 02.2 89.0 31.0 52.1 38
18 58.4 71.2 25.1 30.0 52.1 27
19 94.3 42.1 05.1 12.0 46.0 17
20 13.3 70.3 59.1 11.1 86.0 29

genotype is selected. According to this method, No.
1,2,5,7 and 19 were selected as the consisted
genotypes(table10). 

These genotypes showed higher yields in the
whole locations except No 7 and 19. That is, by
classing b value to the one, yield is improved along
with the favorable environmental conditions. lin and
Binns used regression coefficient to determine
cropping expansion. They stated that the close- to-
one rates of the b coefficient can extend cropping
area. However, they believe that one environment can
be classified into smaller micro climate and introduce
the suitable genotypes for each area. Also, they
proved by D- allele method that b regression model
is not inheritable. According to Eberharts and
Reussell, stable genotypes include those have a low
deviation from regression and b value close to one.
Based on the stability of type III parameter, No. 19,
7 and 2 were selected as stable genotypes from
which, No. 2 showed a high yield. This method is
less used for the low yielding genotypes and those
possess the low inheritability. However, this is used
in the large scale examinations to select small-
seeded stable cereals, in the country. 

Intra- location mean variance varied from 0.26 to
4.09. Genotypes No. 4, 12, 19,13 and 22 showed the
minimum intra- location mean variance from which,
No. 4,12, 19, and 22 were low- yielding genotypes
except No.13 This may be attributable to the high
yield of some genotypes because, there is completely
direct correlation between the variance and rate of
the data so, intra- location CV was calculated, as
well. Based on this index, No.11, 13, and 5 showed
low CV and high stability from which, No. 11,13
and 15 were selected as the high yielding and stable
genotypes. Lin and Binns (1986) suggested that high
yielding and stable genotypes can be selected using
type IV parameter. 

Conclusions:

Combined analysis of variance revealed that
there are significant differences among the genotypes
for seed yield and some yield components. The
highest seed yield was achieved in Ardabil and
Meshkin shar locations from the No. 13 of 6.02 that
and in Bilasuar from the No. 4 genotypes of 4.62
that. 

Investigation of different stability parameters in
Ardabil and Meshkin shar locations revealed the
stability of No. 13 genotype which can be
recommended for these locations. 

Investigation of stability parameters in wade
locations showed that No. 13 and 15 are of the most
stable and high yielding genotypes and can be
introduced to the paltry feeding in this region. 
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