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Estimation of gene action and genetic parameters of seed yield and related traits

in rainfed chickpea (Cicer arietinum L.) genotypes using diallel method
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Table 1. International ID, code and characteristics of parents of chickpea genotypes involved in the diallel cross

Recorded characteristics ous b Slus g

5 s GV Ojy 615 3 Shas

s glaes 55 Ml s Nty $ oy s Plant height 100 seed weight ~ AB i, ,s 251,  FW i, 5 251, Seedyield
Chickpea genotypes  nternational ID  Code  Plant type (cm) (g) reaction to AB Reaction to FW (kg.ha!)
Arman ale,T FLIP 90-96C Vi E 55 35 R T 1400
Azad ST FLIP 93-93C V2 E 47 35 T T 1300
Samin o ILC 1799 V3 P 32 39 T R 920
ILC 482 ILC 482 Vi P 30 31 MR S 850
Gokee oS 5 FLIP 87-7C Vs SE 33 34 R T 900
FLIP 96-154C FLIP 96-154C Vs E 42 33 R T 1200
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;;‘}i)')}é ;:_,A}l 6)L;:.: FW Qj:jdj Solew =AB AU,»LM:- =S QJ».»".» =T grju.a WZMR Arju.a =R ga:l:..wj W:SE Aa.k.::bﬁ- =P n:l:..wi|:E
E=Erect, P= Prostrate, SE= Semi-Erect, R= Resistant, MR= Moderately Resistant, T= Tolerant, S= Susceptible, AB= Ascochyta blight, FW= Fusarium wilt.
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Table 2. Regression of Wr/Vr and epistatic effect tests for chickpea genotypes characteristics in diallel cross

B Sl t-value Slas o ke

Plant characteristics b+ Sh Ho: =0  Ho: p=1 MS: Wr-Vr
Days to flowering st 35,5l 0.91+0.23 3.89%* 0.37" 119.55m™
Days to maturity =~ Saw,b 5, 5s  1.12+0.39 2.03* 0.49"s 228.21m
Seed.pod-! O s als sl 1.28+£0.46 1.71%* 0.46" 402.23"
Pod.plant! Gy M sl 0.99+0.31 2.57* 0.69" 887.91
Plant height sppw,l  0.59+0.27 3.06%* 0.61" 177.27™
100 Seed weight GlsVer 05y 0.22+0.26 1.03 2.74" 18.17"
Seed yield glss e 0.91£0.21 4.49%* 0.17" 119.21"

** and *: Significant 5% and 1% probability levels, respectively
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Tbale 3. Diallel analysis of variance for chickpea genotypes characteristics, using Hayman's method

Mean squares ol o, SKbe

5 e o374y AW s, Sy b3y gl e s 4ils Sy, M 61> 5 Shes 63T 4, SlsVer O
SOV df Days to flowering  Days to maturity  Plant height Seed.pod! Pod.plant!  Seed yield df 100 Seed weight
JASSRep. 3 3.12m 3.23 28.81%* 0.29%* 4.74" 6438 3 9.02"
5 16.95%* 62.70%* 21.68% 1.05%* 29.91%** 138659** 4 30.38
b 15 16.73%%* 17.06** 24.77** 0.14%* 5.45%%* 44761%* 10 46.35%*
bi 1 55.00%* 11.76™ 79.07** 0.27* 0.06" 86768* 1 0.88"
b2 5 27.76** 35.14%* 13.19ns 0.07ns 10.62%* 76039%* 4 101.55%*
b3 9 6.35m 7.60" 25.18%%* 0.16%* 3.18™ 22717 5 11.29"
c 5 6.77™ 47.82%%* 13.76" 0.86%* 5.10% 148033 %* 4 52.45%
d 10 11.59% 4.68m 5.34n 0.02ns 6.31%* 48104** 6 9.88"
> Error 105 4.83 7.32 8.05 0.04 1.97 15188 72 15.03

3lesdl b o35 b0 31 D3 ((Wly a coliamstl a5 ) s 5o gl 5 LI Glao s 0, D2 g e bl el sib i :a«.w,:&,@lecpﬁ)u@”%;g%ﬂ

oS SIS o geast lize 1 ¢ agas flize F1:C ¢ iolbl bl I
* and **: Significant at 5% and 1% probability levels, respectively. a: additive effect, b: dominance effect, bi: directional dominance, b2: gene distribution among the
parents, b3: effects of specific genes, c: general interaction effect, d: reciprocal effect.

Yay


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.2.1
http://agrobreedjournal.ir/article-1-972-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-09-16 |

[ DOR: 20.1001.1.15625540.1397.20.4.2.1 ]

"S55 e by 5 05 51,7 "

JaS S AU S5, sl &S Wi gas I
lols Cedle s (Gl il 0 i &S
i 355 5l e 6 53 w3 3 Shee (sl (S5
5,Sles (¢l (Singh and Singh, 1992) Ko
e aopl bodis S 518 il Bl b aibyls 4l
&5 95, (Joshi et al., 2004) o1, Sen 5 5 5>
(s 1B 8 (I3 8 5 (Ce JB) (o2l 53
Sliw el CSlys 6l 1y (K385 sl
R NE Y U S S N E g Ly
Wl gt Sy B il (S5 bl
V) e 5 Ciio (SLa0 ) s 055 pl oL
Sl cpddly e Lol § O gline =08 suasolis
Wil = v=r/0 2a) OsLae v gu cw'}sj_f\)
35— Al g Ho/4H) =4 /Y0 Cod Oy 5o o 5o
51UV e jo G opl s (Kearsey and Pooni, 1996)
0 a5 Gl /YL as g 53 e sluas (gl o /YWY
Sl Vol S8 oamd 53 25 e (Sis Jaoes
pMcﬂ)J)&_ﬁ):u\::\ucuﬁC@)\
A e 05 S 0Dy 3 0 5lite T (St
G (6 s e (L2 o lllg a8 515 OLid O slia
sl Slaws alS 6l Oslae a0 @
Spdaishs (Dliw alS ¢l ol Gudd o
J3dar) 5 (o g (g ilys Sl i nses
G st Syl Hlie o i 5 o S (F
1o 2lwd 5 (Ao )3 OV) a5 5 gl a4 b gy o s 5
(Toker o,Len 5 S 55 .3 55 (Ao ys AF) OO s
Iy s S oSl sldde op i et al., 2007)
Ol e cp s 3,87 i1 8 550 ails Vov 035 sl
s sl 4 bs o 5 5 4 (oo e 5y Sl
04) St any Joasei o ped (Ao ys #F) ODLE 53
Ol 959 (Ao )3 B0) & 5 55 D& sl 5 (Ao s
a%oww\d\ﬁcg}_&acﬁd\ﬁggu
S Gy gl 5k e LIS e s ke (S5

93 (Ao 3 VV) il ) o g (6 iy Sl

Y4¥

sy s, Shee 5 asls Vor ()9 i 53 CONE sldas
Sy i Slaw ¢l (Hy s Hi) e sl byl
A5 g 5 O sl (e s wls slus cdh.uf G
(F Jpda) Lo g yla gme ails 5 Shas 5 4ils Vv 055
;;wétﬁd@mbougak,sc)w@u
N7 @Vl Coadl 51 G153 bl 0o g5 &l
$l o oodle Lyl 5 (Sharma er al., 2013) 5 4
Catl alls Yor 039 9454 55 NS sluw Sliw
b 5 S .(Biger and Sakar, 2008) il
B g5 ol 31 2& (Karami and Talebi, 2013)
03 aasly sl 55, Shae 159 55 Sl
Sm () ames lsly 53 ST 3155 15 5 55
C}_..é}no_i\):}_f)\:u_::u andlas 5540 Slaws alS
Codle A ys s s 510550 YU odlias Ol
Sl ¢ Sy U gy sl Sliws (gl (H/D)'?
S0 5 S (S a4 Jas 005 5 SN s 4l
523U oIl 3 b g Slio ol J 87 skias OLES
Sl Lo gl Sl s Sldie (F Jsdar) 38
ool J,m8 o aVs 535S 5l 5855
S 5 s pben 5y S G55 05 S el
Lsls il ¥ (MUEHLBAUER and Singh, 1987)
S gy CME sl g 4l 5 Shas J 28 5 3 43 oS
ol amyn Lails Ver 055 5 Codle B8 1 Law g
F 0550 YUl ol 31 51 S Coed ¢ aun 55
OLas Cote 555l L o slin 4 I sl i b
590 3 (6l (6 i Slolp e slap S a5 sls
I3V 0355 Shwy U gy sliw (aa S U
101 0 855 Gls 5310 ol Jiale3T s duals
LT b bl ol (s op e S 8 4l
& L (Malhotra et al., 1997) o1l 515 sgdla
Sl gl hh/Hy Lldce oS sls ol @l:a' bl
Sl s g Lis (AU el S, sl
03,5 6 Lo 5 ol il s Shas 5 (S oo

(Cho et al., 2002) O1,Ss 5 s s o J 2S5 S5


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.2.1
http://agrobreedjournal.ir/article-1-972-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-09-16 ]

[ DOR: 20.1001.1.15625540.1397.20.4.2.1 ]

Y4y Ql:mﬁ) F AJL;.:« Lr:.m«:.: .u:- Q“Q'_ﬁ' g|)) r}k— 4\1;;»“

et sy o G 55 50 OT b atusly Slio plo 5 415 5 Shas (6l sl gl & s 5 (K55 byl sljorl = F s

Table 4. Genetic components of variance and their proportions + satandard error for seed yield and realted traits in chickpea genotypes, using Hayman's method

ools sl S Sl XTGP S Ay 6555 g s S s 4ils 550 OO GlsVer 05 sls 3 Slas
Components of variance Plant characteristics ~ Days to flowering  Days to maturity ~ Plant height  Seed.pod! Pod.plant! 100 Seed weight Seed yield
D ol Bl bl 9.50+£3.3 16.43+5.2 2.78+3.20 0.12+0.03 2.78+1.1 23.78+10.4 2181349428
Hi e Sa5 wbyls 9.77+4.1 9.87+5.4 9.21+4.90 0.05+0.02 3.18t1.5 67.92+18.8 249271163
H ol promass Codle S5 wibyls 6.01£2.5 4.95+3.2 8.47+3.80 0.04+0.02 1.77+0.8 42.47+11.5 14997+7154
F Ce 55 il Ol feol 12.314+4.7 16.44+6.8 2.49+4.30 0.03+0.03 1.88+1.5 44.75+17.6 216651268
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Estimation of gene action and genetic parameters of seed yield and related

traits in rainfed chickpea (Cicer arietinum 1..) genotypes using diallel method

Gholinezhad, E.!, H. Kanouni? and M. Khalili*

ABSTRACT

Gholinezhad, E., H. Kanouni and M. Khalili. 2019. Estimation of gene action and genetic parameters of seed yield and
related traits in rainfed chickpea (Cicer arietinum L.) genotypes using diallel method. Iranian Journal of Crop Sciences. 20(4):

288-302. (In Persian).

To estimate gene action and genetic parameters of seed yield and some morphological traits, six variety and
lines of chickpea as well as seed derived from their diallel crosses were evaluated in a randomized complete
block design with four replications in 2016-17 at Gerizeh research station of Sanandaj, Iran. Significant
differences were identified among genotypes for all traits. Genotypic variances were partitioned into additive and
non-additive genetic components using Hayman method. Additive genetic component were significant for all
traits excluding one-hundred seed weight. Non-additive component was significant for all traits at 1% probability
level. The highest and lowest degrees of dominance were observed for plant height and number of seed per pod,
respectively. Mean of dominance ratio revealed genes partial dominance for days from sowing to flowering and
seeds per pod, and over dominance for other traits. Broad-sense heritability estimates ranged from 0.91 for
number of pod per plant to 0.68 for seed weight. Highest and lowest values of narrow-sense heritability were
estimated from 0.73 for days to flowering to 0.06 for seed yield, respectively. Graphical analysis of Wr /Vr
indicated that there was a complete dominance for days from sowing to flowering, 100 seed weight and seed
yield. For days from sowing to maturity, number of seed per pod, intercept was positive, and controlled by
partial dominance gene action. On the other hand, for number of pods per plant and plant height, the intercept
was negative and the gene action was over dominance. For seed yield, except ILC 482, the parents were close to
the origin of the coordinate axis and contained more dominant alleles. It is concluded that crossing cv. Azad with
high yield potential cultivars can be more suitable, and for this purpose the parents that were located farther from

intercept in Wr /Vr diagram are preferred.

Key words: Chickpea, Components of variance, Genetic analysis, Heterosis and Heritability.
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