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ABSTRACT

The study of the interaction of genotype and environment adaptability and yield stability of promising barley linesis
one of the major issues in the race which is very important in The development of improved cultivars. In order to
achieve these goals promising lines should be cultivated in different climatic conditions and evaluated. The test was
done to determine the adaptability and yield stability of barley lines with 16 lines with 2 control for two years and
two locations in a randomized complete block design with three replications. Combined analysis showed a
significant difference at the 1% level. This means that the lines were in the same behavior and this proves Genotype-
environment interaction effects in this case. Univariate parametric stability methods showed that Lines 1 and 13,
with good stability and lines 5, 10, 12 and 14 were lines of Group C (low and stable product, respectively).
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INTRODUCTION

Genotype-environment interaction in plant breedi@ major issue for the introduction and developintg crop
varieties [1]. When a number of digits are compared context to the genotype Genotypes are gdneaaiked in
terms of performance, are different in differentviemnments and this makes the problem of selectireg best
varieties for different environments [2]. The perfiance of each genotype has been formed of theteféd the
environment (E), the main effect of genotype (G)d dhe interaction between genotype and environr(@a).
Although the environment accounts more than 80 rof the total variance in performance In evatgathe
genotypes, only the main effect of genotype andotyge environment interaction is used [3]. GE iat¢ion
generally refers to the functional diversity thannot be justified by the main effects of genotgoel genotype
interactions in environments [4]. A genotype intdi@n by environment reduces correlation betwearogge and
environment and thus it is difficult to select ggmes [5]. Relative performance of genotypes imtgoa makes
clear the importance of the environment to anoémtironment so that when the relative performarfogenaotype
interaction and other environments are fixed, it ba said that there is no Genotype interacticenwvironment [6].
No change in yield during the test and the locatiare the main objectives of the reformers. Bt gual is not
accessible. Although some of the figures have beedified with wide compatibility but some of thers@ have
specific adaptations to particular environmentalditions. In the area performance tests it willthed to use the
proper requirements to run tests, however, it is practical. And experiments are performed in ptedgsined
stations that may not be a good representativeeostudy area. It is even possible in the areaevtier test is not
representative of annual changes And thus canratrothe proper conclusion of the experiments $4.choosing
figures is not correct according to their perfore®m@and interaction between genotype and environstemild be
regarded significant. An important issue that ffugnce by the interaction of genotype x environtrierthe issue
of adaptation to environmental conditions [8]. I tpresence of genotype x environment interactiorsélection
and breeding of superior genotypes in relationh® gelection there is a need for significant cati@h between
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phenotypic and genotypic values because Genotygrerixonment interaction reduces the correlatiothefvalue of
phenotypic and genotypic correlations and makesfgkanalysis of the results difficult [9]. gendyathe effect of
genotype x environment interaction is consideredeterrent to plant breeding in the area. [10]. Tétisdy
investigated the interaction of genotype and emwitent and introduced the most consistent and slialele for the
area.

MATERIALSAND METHODS

To introduce and select barley consistent genotgbaisle yield and high yield, the genotypes westetd in a
randomized complete block design with three refiticas at two locations for two years crop was 2@001 and
2011-2012 this test consists of 16 advanced bagkytypes with 2 control varieties (Table 1) whiskre
conducted in two points in dry land areas of Moghhain, one of them was dry land Research Staf\gmiculture
and Natural Resources Research Center of Ardalbigfidn) Located in Jafarabad moghan and the sedand p
was in the field of agricultural service Anjilo. Bmalyze the stability first, the normality of datsing skewness and
elongation index calculation and analysis of varéanf grain yield of barley lines were individuatipne for each
environment And environmental coefficient of vaidat(CV) was calculated, then The homogeneity ofareces of
test errors was tested using the F max Hartleyossafialyze the stability and consistency, stabfigiyameters were
calculated.

Table 1. Specification for 18 Line barley assessment in rain fed tropical and subtropical climates (M oghan)

zZ
(@)

Genotypes

Soufara-02/3/RM1508/Por//Wi2269/4/HmI-02-ArabiAbi&eR/ApmICB92-0926-0AP-18AP-0AP-3TR-0AP(12-PRBYT2000
Soufara02/3/RM1508/Por//Wi2269/4/HmI02ArabiAbiad?RBpm ICB92-0926-0AP-18AP-0AP-17TR-0AP(16-PRBY T200D3)
Lignee527/ArarlCB92-0755-22AP-0AP-6 AP-0AP-0AP-1ARR(4-PRBYT2009-10)
ALELI/GOB//E.QUEBRACHO/3/MSEL CBSS00Y00227T-K-0Y-O#Y-1M-0M(39-PRBYT2009-10)
ALELI/GOB//E.QUEBRACHO/3/MSEL CBSS00Y00227T-K-09M-2Y-1M-0M(39-PRBYT2009-10)
TOCTE/5/ABETO//GLORIA-BAR/COME/3/SEN/4/... CBSS00Y885T-S-0Y-0M-2Y-0M(36-PRBYT2009-10)
Rt013/4/Rhn03//Lignee527/NK1272/3/Lignee527/ChnA0dgaika  ICB98-0888-0AP-8AP-0AP-5TR-0AP.(79-PRE2009-10)
Hml/Galleon ICB93-1096-0AP-12AP-25TR-3TR-0AP {#RBYT2009-10)
AwBlack/Aths//Rhn-08/3/Malouh(47-PRBYT2009-10)

10 ESCOBA/MORADILLA/3/ZHEDAR#2/ND B112//MORA/4/...CBSS000241T-E-OY-0M-2Y-0M(44-PRBYT2009-10)
11  Avt/Attiki//M-Att-73-337-1/3/Aths/Lignee686/4/M-At7 3-337-1/3/Mari/Aths*2//Avt/Attiki(56-PRBYT2009-10

12  Alanda/Hamra//Alanda-01(59-PRBYT2009-10)

13 Eldorado//Alanda/Hamra-01 ICB94-0189-0AP-18@4P(65-PRBYT2009-10)

14  GOB/HUMAI10/3/MPYT169(76-PRBYT2009-10)

15  Courlis/Rhn-03 1CB93-0923-0AP-2AP-0AP(64-PRBY T2610)

16 MONA/MZQ/DL71/3/5.(75-PRBYT2009-10)

17  Mahoor

18 Khorram

©CoO~NOUS_WNPE

Environmental variance [11,12]:

CVi =(=)(100)

Coef]‘icier)1(tI .of Environmental change [10]:
CVi =(=)(100)

Rick ECO\)/(;.Iance [9,13]:

WiZ =39 (xij = Xi.— X.j +X..)°
Shukla stability Variance [14]:

. p o . SS(GE)
Hiz=—— > T (Xj —Xi.—X.]+X..)" =
(p-2)(q—1)z' ' (P-(p-2(@-Y)
Plasted and Peterson (mean-variance) [15,13]:
. P e ss(GE)
PPi=—— ) ©_ (Xij-Xi.-Xj+X.) +———~
2(P—1)(q—1)z‘ ' 2(p-1(@-1

In order to perform statistical analysis, chartemd tables, computer software MSTAT-C, SPSS Minitakcel
were used.
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RESULTSAND DISCUSSION

Results of combined analysis of variances and nggaim yield over the two years and two locationsnbmed
analysis of data from yield assessment within tearg and two locations showed that (table 2) theresignificant
difference at 5% level in the two-year study of gveperty’s So that the average yield in the firshr was more
than the second year. (2.848> 2.794,,,) The locations were also significant at the 1%eldte average yield in
the first place was more than the second plac2983..> 2.374,n,) and there was no significant difference between
the interaction of year x location. The resultsvgéd that there were significant differences betwgenotypes in
terms of yields. The interaction line x year antklix location were significant at the 1% level. feh&vas no
difference between the triple effects of line xrygdocation (table 2).

The results of Univariate methods for analyzing shebility and consistency of barley lines in tweays and two
locations (types 1 and 2). Ranking of figures isvah in Table (3) based on parameters of environateftanges
coefficient and environmental variances. Accordimdhe environmental variance Roemer [11], Line N&(M13)

is the lowest and most stable yield And also imteof performance is ninth in the rankings. Thielis the most
stable genotype (Table 4). Figure 1 shows that Bréugenotypes are genotypes that have high levéls o
performance and stability, In contrast, group Baigpes are genotypes with high performance but \es® stable
Group C genotypes are genotypes with low performdndt stable in contrast, genotype D are genotwésh are
less stable.

Ghazvini and Yousefi (1999) used the environmewdziance parameter in the study of 19 figures aaelly lines
and introduced figure 8 with average 77/4 tonsgoee as a figure with General compatibility [16].

Annenberg Francis (1978) introduced the environaleodefficient of variation for determining the lsility of
genotypes To neutralize the effect of the averaggr@enmental variance. The results show that adngrtb the
environmental coefficient of variation Annenbergaikeis (Francis and annenberg, 1978), Line No. 133)Ms
known as the lowest and most stable in terms dflyi€igure 2 shows the lines of group A are lindghviigh
yielding and according to the environmental coé&fit of variation have the high stability [10].

Ansari Maleki et al 2005, in the study of Stabiligd compatibility of 19 genotypes of barley in geest three years
using environmental coefficient of variation (C\)asved that Genotypes number 4 and 14 were intratiase
stable and consistent for the three regions [17].

Table 2. Combined Analysisof The data from the evaluation of yield over the two yearsand two locations

S.0.V df MS
Year (Y) 1 0.387
Location (L) 1 46.037
YxL 1 0.010™
Error 1 8 0.311
Line 17 1.104
LinexY 17 1.276
LinexL 17 0.029
LinexYxL 17 0.034™
Error 2 136 0.061

CV % 8.73

* and **: Sgnificant at p< 0.05and < 0.01, respectively

Mohammad Dashtaki et al 2004 , in the study of iBtalof grain yield and harvest index In 20 breadheat
genotype using environmental coefficient of vadatiCV) showed that 1,2,3,4,5,6 genotypes were usdtie
region of maximum performance and the lowest coieffit of variation (CV) [18]. Roustaei et al 2004 the study
of the compatibility and stability of grain yield tropical and subtropical regions using environtakecoefficient of
variation (CV) reported Koohdasht figure As the metable and high yielding varieties among the ¢gres
studied. According to stability methods of Shukiad &Rick Ecovalance (w_i) is presented in TabletHde, Stable
figure was 1 in these methods, The ranking of tke¢hods given in Table 3 Shows the ranking of theethods are
quite similar to each other [19]. In the rankingsé@ on environmental variance and coefficient afati@n,
genotype 1 was known as one of the genotypes aifzRo(stable and high yielding) (Fig. 1 and 2). @kiai et al
1999 used Rick Ecovalance method in the study digl®es and advanced lines for three years in wamates of
north and could introduce dessert barely in waimate or north in Iran [16]. Plasted mean, vargarand Peterson
(PP) are given in Table 4. So that lines 8 and &Bwgtable lines in the methods, the Ranking sfrtéthod (Table
3), the results show that the ranking based oratleeage performance of the lines were ranked dinst second.
Both lines were reported based on environmentahnee as lines in group A (high yielding and stable7,13
genotypes were as stable genotypes the genotypesmgood to excellent for their performances. §haccording
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to this method and based on acceptable performamdeminimal interaction between genotype and enwirent,
lines 8 and 18 can be introduced as stable lines.

Table 3. Theresults of ranking method barley lines (MT / ha) in two yearsand two locations

Genotype Code Average Environmental Coefficient of Environmental  Shukla Stability = Rick Ecovalance  Average variance Plasted
yield (&) variance (EV) change (EVi) Variance (Wi) and Peterson (p.p)
1 M, 10 3 3 1 1 10
2 M, 12 10 9 6 6 12
3 M3 13 7 5 3 4 13
4 My 6 2 2 7 8 6
5 M5 11 6 6 4 7 11
6 Me 15 18 17 17 16 15
7 M- 3 4 4 10 10 3
8 Mg 2 12 10 12 12 2
9 Mg 4 13 12 18 18 4
10 Mic 8 11 11 11 11 8
11 My 18 17 14 16 17 18
12 Miz 14 14 16 15 15 14
13 Mz 9 1 1 2 3 9
14 M4 17 16 15 13 13 17
15 Mg 7 9 7 9 9 7
16 M e 16 15 13 14 14 16
17 My, 5 5 8 8 5 5
18 Mg 1 8 18 5 2 1

Table 4. theresults of univariate methods to analyze stability and consistency yield (t / ha) barley linesin two year s and two locations

based on the classification (type 1 and 2) LIN, et al (1986)

Average Environmental Coefficient of Shukla Rick Average variance
Genotype Code ) variance (EV) Environmental change Stability Ecovalance Plasted and Peterson
(EVi) Variance (Wi) (p-p)

1 M, 3.43 0.129 0.045 0.015 0.039 5.29
2 M, 3.39 0.307 0.071 0.082 0.203 6.05
3 M3 3.57 0.212 0.056 0.052 0.138 6.09
4 M4 3.34 0.079 0.037 0.099 0.276 5.34
5 Ms 3.09 0.183 0.059 0.071 0.22 5.95
6 Ms 3.34 1.905 0.179 0.458 1.203 6.16
7 M+ 3.44 0.144 0.048 0.181 0.479 5.15
8 Mg 3.36 0.378 0.079 0.23 0.631 5.13
9 Mg 3.32 0.700 0.109 0.547 1.444 5.18
10 Mic 3.83 0.361 0.092 0.208 0.572 5.76
11 M1s 3.24 1.026 0.135 0.45 1.229 6.6
12 My; 3.56 0.778 0.149 0.355 0.979 6.12
13 Mz 3.48 0.072 0.033 0.044 0.136 5.86
14 M4 3.08 0.971 0.138 0.246 0.655 6.52
15 M e 3.57 0.270 0.063 0.176 0.475 5.53
16 M e 331 0.961 0.128 0.29 0.734 6.21
17 M1z 3.47 0.180 0.064 0.112 0.185 5.33
18 M e 3.73 0.262 0.379 0.073 0.047 1.65
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Figure 1. Grouping genotypes based on yield and environmental variance
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Figure 2. Grouping genotypes based on yield and the environmental changing coefficient

CONCLUSION

The combined analysis of data showed a significkiférence at the 1% level, this means that's ditl lmave the
same behavior in environments and this proved nterdction between genotypes in the environmenivaddiate

parametric stability methods, results showed timasl1 and 13, had good stability and lines 5,1%and 14 were
the lines in group C (low yielding and stable).
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