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Table 1. Information of meteorological parameters 1392- 1393 crop year Agricultural Research Station of
K horramabad
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Table 2. 13 Kabuli chickpea genotypes

Number of genotypes genotype
i g oylasd D)
1 X98TH75K1-83

2 FLIP98-55C

3 SAR79J78K3-86
4 SAR79J18K1-86
5 SAR79J15K3-86
6 SAR79J610K1-86
7 SAR79J78K5-85
8 SAR79J87K1-85

9 SAR79J38K8-85
10 SAR79J710K2-85
11 FLIPO3-110C
12 AZAD
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Table 3. Analysis of variance for agronomic traits studied under dry pea cultivarsand advanced lines

©layo (2S5lo
Mean squares
aig 5o ML ol 5 £l «_é?l.é oudsl &L{?s)l a9 a5l éa.al sl 0,5 Slasy 3T a0 ot @alio
numberploafnr;ods Per Toial height Heghtg:)(tjheflrst Sbercec‘)rr]]g:g Ierlgr:]acrhy Nur?;ziof df SOV
S
(Replication)
1.04%* 4.36%* 24.78%** 0.027* 0.17* 1.45% 3
)
(Variety)
168.96** 66.91%* 33.07ns 0.22* 2.53%* 28.72%%* 12
Js sl
3.13 8.82 21.42 0.013 0.055 0.78 36 (Error)
3.65 6.18 21.07 2.7 8.7 3.29 i o
(V7

ns: non-significant, * and **: significant at 5% and 1%, respectively
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Table3. Analysis of variance for agronomic traits studied under dry pea cultivars and advanced lines

Ola o (Kileo
Mean squares

G 90 ML Sluy

5 Sk 39 ails o 539 295 M olasi S “”‘-‘ olaay s ey \5-' U slasi
Total dryweight  Seed 100weight  Fertilepodssy, » Empty pd:)f;s):)er plant ~ 2%eed podsper Singlzg pod ko
plant SOV
488.12 2.14 0.57 0.53 0.001 0.57 SIS
(Replication)
2202.47** 43.14%* 128.75%* 51.73%* 2.79%* 120.47%* =
(Variety)
518.46 7.59 3.08 1.7 0.12 3.13 JS sl
(Error)
13.10 8.28 4.62 18.78 3.6 5.56 SR 2
(CV7Z)

ns: non-significant, * and **: significant at 5% and 1%, respectively
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Table3. Analysis of variance for agronomic traits studied under dry pea cultivars and advanced lines

lapo (ke
Mean squares
T3k 550 OF L als s o5 s 5 gole
Effo;i);lrﬁd:ﬂ;;ivity bﬁ IU”L“ ‘&'jsjg\;)im weig:\i ';:;::ﬁ; pod Seed )jlst;lhd‘ Straw;;/li:d r:oé:/
33.26 6.37 16719.25 21233 8748.15 4200.1 IS
(Replication)
99.88ns 45.46* 181239.39%* 731.37* 86783.06** 50008.81** =
(Variety)
69.67 29.27 31455.15 345.18 24286.01 5414.27 Js sl
(Error)
13.17 11.55 8.61 16.96 16.08 6.51 Sl et 2 2

(CV7)

ns: non-significant, * and **: significant at 5% and 1%, respectively
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Table4. Descriptive statistics for quantitativetraitsin 13 Kabuli chickpea genotypes

Traits olio Pl Al oaSle Ol
Min Max Mean C.V.
Number of nodes 0,8 slass 20.4 322 26.95 3.29
Primary branch aJgl asle 1 4.5 2.7 8.7
Secondary branches 49l 4Ly 3.78 2.8 4.2 2.7
Height of the first pod (cm) O gl glis 15.2 48.75 21.96 21.07
Total height (cm) Js elas,| 35.56 57.6 48.09 6.18
Seed 100 weight (g) 4l do (459 25.09 43.06 33.26 8.28
Straw yield olS 5 ,Sles 896.64 145596 1130.29 6.51
weight of the seed pod (g) als b e 39 59.97 163.06 109.57 16.96
Effort productivity &sal3b 32.16 80.16 63.39 13.17
Total dry weight (g) JSSes G 118.6 300.87 173.82 13.10
Efficiency of rain ok 3l 0 e 6.52 6.80 6.66 2.13
HI canls p sl 34.44 58.40 46.82 11.55
BM (kg) Sesslsm o Slos 1441.8 2650.44 2060.25 8.61
number of pods per plant gy ,0 e slaws 36.16 64.6 48.54 3.65
Single seed pod Gl ST Ade 20 43.4 31.83 5.56
2seed pods per plant Wgyo 5,0 ¥ B 7.96 11.84 9.66 3.6
Empty pods per plant dgr 0 Sgy DD 1.6 16.2 7.04 18.78
Fertile pods 59,6 e slaws 29.6 53.15 415 4.62
Seed yield (kg) ails o Slas 527.64 1391.16  969.26 16.08
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Factor Loadings, Factor 1 vs. Factor 2
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Fig. 5. Comparison of thefirst and second factor analysis
@lo b B 59 X8 olS 5, Slas X7 il auo 439 X6 (JS glas | :X5 (e ol 5| elas | X4 iy il sl X3 cadgl asli X2 o S ol X1
W 0 L olawd X114 (S5glan o, See 13 wcils y jasls K12 (o)l 5l 5,90 00 X1 (S Sis 59 :X10 (555050 Lo X9
als o Slas :X19 (g L BMe lawy :X18 iy jo Sgy B olaws X177 gy ;0 (5,0 90 Be sl :X16 (5,3 ST B sl :x15

x1: Number of nodes, x2: Primary branch, x3: Secondary branches, x4: Height of the first pod, x5: Total height,
x6: Seed 100 weight, x7: Straw yield, x8: weight of the seed pod, x9: Effort productivity, x10: Total dry weight, x11: HI,
x12: Efficiency of rain, x13: BM, x14: number of pods per plant, x15: Single seed pod, x16: 2 seed pods per plant,
seed x17: Empty pods per plant, x18: Fertile pods, x19: Yield
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Table 3. Factor analysisin 13 Kabuli chickpea genotypes

Traits ol Ao Jol  Aige pgd  Adiepaw  pylex Adle
Factor 1  Factor 2  Factor 3 Factor 4
Number of nodes o S olass -0.63 0.46 0.09 -0.37
Primary branch adsl asls -0.84 0.02 0.20 -0.03
Secondary branches 49l azls -0.39 0.34 0.56 -0.18
Height of the first pod e gl glas)l 0.28 0.53 -0.36 -0.48
Total height Js elas)| 0.013 -0.04 -0.65 -0.09
Seed 100 weight ails o (439 -0.37 0.59 0.13 0.43
Straw yield olS 5 ,Slas 0.21 -0.37 -0.62 0.20
Weight of the seed pod alo b e 39 -0.76 -0.56 -0.05 0.09
Effort productivity &915b LI 0.002 -0.88 -0.06 0.03
Total dry weight I Sz 59 -0.85 0.08 0.005 0.06
Efficiency of rain ol sl 69 o e -0.90 0.30 0.10 0.04
HI cudls el -0.48 -0.69 0.15 -0.16
BM Siglgm o Slos -0.85 -0.16 -0.20 0.26
Number of pods per plant digy ,0 e slaws -0.82 0.017 -0.25 -0.36
Single seed pod G S5 Bl -0.83 0.26 -0.29 0.11
2Seed pods per plant Wg,d 5,0 ¥ e 0.05 0.19 -0.84 -0.22
Empty pods per plant B jo Sg DI -0.21 -0.41 0.19 -0.77
Fertile pods 5ok Bdle slass -0.80 0.29 -0.41 0.08
Seed yield als o Sles -0.84 -0.48 -0.03 0.05
Eigen value Ry Hlaie 7.42 3.44 2.51 1.58
Total variance IS iblgas o 39.06 18.10 13.21 8.33
Cumulative Eigen value o oy lade 7.42 10.86 13.37 14.95
Cumulative Percentage RSNV 39.06 57.17 70.39 78.72
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Table 5. Heritability valuesfor quantitativetraitsin 13 Kabuli chickpea genotypes

Traits wlew VG VE VP (hi?) PCV GCV ECV GA
Number of nodes 0,5 olass 28.525 0.78 29.3 97.33 20.08 19.81 3.27 7.58
Primary branch adql azls 2.51 0.05 2.5 97.86 59.30 58.66 8.67 2.24
Secondary branches 490 asls 0.21 0.01 0.2 94.34 11.26 10.94 2.67 0.67
Height of the first pod e d els)  27.715 214 49.13 56.40 31.90 23.96 21.06 9.81
Total height &5 el 64.705 8.82 73.5 88 17.82 16.72 6.17 12.01
Seed 100 weight FHORWRU 41.24 7.59 48.83 84.45 21 19.30 8.28 9.78
Straw yield olS o ,Sles 7551949 541427 80933.76  93.31 25.16 2431 6.50 398.51
Effort productivity &,905L L 82.46 69.67 152.13 54.20 19.45 14.32 13.16 17.27
Total dry weight JSes 5 2072850 51846 2591.31 79.99 29.28 26.19 13.09 71.30
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GV: Genotype Variance, EV: Error Variance, PV: Phenotype Variance, (hi2): Heritability, PCV: Phenotypic Coefficient of
Variation, GCV: Genotypic Coefficient of Variation, ECV: Environmental Coefficient of Variation, GA: Genetic Advance
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Table5. Heritability valuesfor quantitativetraitsin 13 Kabuli chickpea genotypes

Traits wlas VG VE VP (hi?) PCV GCV ECV GA
Efficiency of rain ok 589042 0.0135 0.03 0.04 31.03 3.13 1.74 2.60 0.29
HI csls p el 38.14 29.27 67.41 56.58 17.53 13.19 11.55 11.50
BM S3else 3 Shes 173375.6 31455.14  204830.7 84.64 21.96 20.21 8.60 633.97
number of pods per plant Wy H0 e sl 168.175 3.14 171.31 98.16 26.96 26.71 3.65 18.33
Single seed pod GohSE Be 119.68 3.13 122.81 97.45 34.80 34.36 5.55 15.52
2Seed pods per plant Wgayd (5 dags B 2.76 0.12 2.88 95.83 17.56 17.19 3.58 2.37
Empty pods per plant Gy ,0 Sg D 51.305 1.7 53 96.79 103.38  101.71  18.51 10.19
Fertile pods 59,k e slaws 127.98 3.08 131.06 97.64 27.58 27.25 422 16.03
Seed yield ails o Shae 43937.31 24286.01 6822332  64.40 26.94 21.62 16.07 365.88
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GV: Genotype Variance, EV: Error Variance, PV: Phenotype Variance, (hi2): Heritability, PCV: Phenotypic Coefficient of
Variation, GCV: Genotypic Coefficient of Variation , ECV: Environmental Coefficient of Variation , GA: Genetic Advance
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Introduction

Legumes are important sources of good quality protein in diet of people and they are
valuable as animals feeding. The seed of chickpea plant (Cicer arietinum L.) contains
essential protein sources, which plays a significant role in the human diet. Among
legumes the resistance of chickpea to dehydration conditions causes a higher productivity.
Chickpea has a moderate tolerance to drought conditions, but dehydration reduces its
yield significantly. This Characteristics of dehydration tolerance are especially important
in plant breeding.

The purpose of this study was to evaluate different characteristics affecting the yield
of Chickpea and identify the traits that are the most effective methods on yield.
Recognizing these traits in breeding programs is useful to select traits can affect the yield.

Materials & Methods

Understanding the concept of the yield and yield components performance in
chickpea breeding programs will be very essential. Cluster analysis, factor analysis, and
estimate of heritability were achieved to evaluate the yield performances of chickpea in
the present study. A randomized completed block design with four replications was set to
investigate thirteen chickpea germplasm at the Research Station of the Agricultural
Research Center and Natural Resource at the Khoramabad, Chingai Sarab during 2013-14.
These genotypes were included eleven cultivars and two available cultivars (Azad and
Local check). Statistical procedures were applied to analyses of data for quantitative traits.
Broad sense heritability (h2) was calculated, following Burton. The expected Genetic
Advance (GA), with 1% selection intensity (K), was also calculated using the following
formula:
Gs=K .Ap.h2

Where Gs is Genetic Advance, Ap is phenotypic standard deviation of mean performance
of population, K (2.06) is the constant standardized selection-differential at 5% and h2 is
broad sense heritability.

h2 B=Vg/Vp

Where Vg genetic variance = (variance between-accessions - variance within-
accessions)/n, Vp

phenotypic variance = [(variance between-accessions — variance within-accessions)/n] +

variance within-accessions, n = number of replications.

* Corresponding author: dr_hassani_hadis@yahoo.com
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Genetic advance (GA) =K x (Vp) 0.5 xh2 B
Where K = selection intensity at 5% (2.06), Vp = phenotypic variance, h2 B = heritability
(broad sense).
Phenotypic coefficient of variability (PCV) = Phenotypic variance (Vp) /Mean value of
the traitx 100
Genotypic coefficient of variability (GCV) = Genotypic variance (Vg) / Mean value of
the traitx 100

Results & Discussion

The study of morphological traits among genotypes significant difference was
observed in the 1 or 5 percent, which indicates a high genetic variation among studied
genotypes. Analysis of variance indicated that the height of plant that measured from the
first pod and the number of hollow pods had the highest variance. Nineteen agronomic
traits have been classified into four groups which expressed 78/72% diversity of the total
variation according to the principle components analysis Each of the first, second, third
and fourth components were able to allocate 39.6%, 18.1%, 13.21% and 8.33%
respectively. On the other hand cluster analysis using Euclidean distance capable of
ranking these genotypes into two groups based on plant characteristics and showing that
local cultivars possess similar genetic materials as advanced cultivars. The majority of the
traits had high heritability and observed low differentiation between phenotypic
coefficient variables and genotypic coefficient variables which demonstrated that the plant
diversity was due to genetic make-up rather than environmental factor. Genotype x
environment interactions are important sources of variation in crops and the term stability
is sometimes used to characterize a genotype, shows a relatively constant yield,
independent of changing environmental conditions. The quantitative traits genotypes
X98TH75K1-83,  LOCALCHECK, AZAD, FLIP98-55C,  SAR79J15K3-86,
SAR79J710K2-85, SAR79J610K1-86 and SAR79J38K8-85 the cluster analysis were the
first group in terms of high yield, according being to the high levels of yield and
indigenous masses LOCALCHECK in the group can be concluded that most of these
genotypes show adaptation with the environment that has been dry conditions.

Conclusion

Identification of the yield relationship and traits is an appropriate guide for reformers
in the future breeding programs in selecting the best traits. According to the genetic
diversity of Present germplasm, they can be used to improve varieties and can also be
used to develop genotypes hybridization of these varieties. In the future, it can be found
through screening plants that have the greatest resistance as a heritability parents or
hybridization of production lines resistant to drought or dry use. It is should be mentioned
that the old chickpea landraces and adaptability to environmental conditions with good
genes are the genes that can be used in breeding programs.
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