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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

ks Cogyme 5 5SS Oplen Mol L s lol

oS>

> (Cicer arietinum L.) > y55 Lo 55 55 @ly i 5 4l 5 Slas (S5 sbs byl 505 515,575 IYAY L s .o 9 Sl .0 el S5 M
JAN-FY (E)Y e Ol (213 pole dlome . JTigls oy 5l eslizal b

b ol yod 3955 (0¥ g ) b 33 39099590 Dlho I (g g 418 3 yKhos (K S gelsl 9 OF F1 3597y sebiedy
Oliios ol 10 51,55 sz b B0l Sl s gl b B 30 AalesT dagsT ol PTesls IW 3 Jol> 59
Dl b 3ol 390 Dlho Ads” i 31 3958 G WS 45 318 LS s .ol 1l 1FR0-T Jlo 35 guiiw o F (Siy9lis”
GRIB! 3 (B BT ST 4 95T SBSLIY e 595 & JTSIS 475 I Slaw » WA SN0 %
20 Olao 4d5” (Glp 3w (M8l 535 .09 HI8 Jxe 418 Voo 039 14 Dlho 45 (Sl (sl ST 535 AUl pandd
Cowd 4 SBUE 0 10 Bluwi g gy EW 1 (Sl g i § 4 Cadld 450 (9 Jly § (9 05 091 IS R0 oy & Jloi>| mbaw
G989 IME 5 H15 SUF § Fwwy b ST 3 395 S (Sl BOS (B Cudle I (Tl adl 2350 Sl kel
e (410 Ve 039 (Sly) +TA B (g9 50 I dlaws (Sl p) +/R) Wold 13 gos (S puilyg 09 Olo plu Slp cuwllé
Sy (4310 8 5hos (ST g o+ 9 (BT G 395 umi (Sl + /Y i J) cogas S pdy Si159 5o o9 oS § oy yuiw .09
Job™ Cudlé (48 3 hos 9 41D Vo 039 ( AT G ol 3 595 Sl (Sy 45 310 Ol Wr/Vr K1 & i ol .ol
Ol @86 Cudle § e i..\,o I ose aBNE 50 418 Muw § Sy B Sl 3 ) dluw Olho (Sl .1 3929
Pl Ao Wild Ol (Slp 9 89 Culld 898 O3 Jos 9 (Ao I I o e g S 1 g dgy 50 IS Sluw (sl g
3T ol ol wlal 3 HEDIS » 30 1y G pba CIE S _PT Sl 9 4idls 1,8 Dilaiske jgo e 4 <333 ALC 482
3045 Gr g o B B Lrir 5 9 0097 ilin sfd Y 33 Chas fuiliy 4 (SY b 3T o) (BW & s n i
Bl ALl w18 51 B Olaisee T 31 5398 Wr/Vr slag03

(I P 9 S RNCIT)g D5 ( KBS 4 18 (il 19 (STl i suuls” sdvollg

AEL o YOO FAD P 0 o)k 45 ply ol 5 528 (23 65038 Dliios dgn 5 2 Sliiod = b Sl g s s ol VYAV 2 ‘c_)l: WWAV/ XYY sl s ‘c_)\:
01,8 5 ply o> (555538 p sle ke 03 8 5L0305-)

GIa3UES s 5 5T el Olejl il (0l S Old aeb wbie 5 (55558 5 peT 5 Dl 5750 (b 5 (810 p sl Dl i i sLiila—Y
(h.kanoui@areeo.ac.ir :¢S 5 S ) (oS 4515%)

01,8 5 ply oils (55,5128 p sle oo 03 8 sluabiul ¥

YAA


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 2026-06-25 |

[ DOR: 20.1001.1.15625540.1397.20.4.2.1 ]

Y4y Ql:mﬁ) & AJL;.:« Lr:.m«:.: .u:- Q“Q'_ﬁ' g|)) r}k— 41?;&"

$l = 4o 2o el (Hayman, 1958) Coul L Wil 4l
4 (Schmidt) e sl Lo 5 14V8 Jlov 3 5L ol
i bl 6 (S5 5 bl 6l s Ol
WS ud bme g lacY o el
(al_AS 33 sl a8 5 sl s OT o
(Jlise a3 et Sl San LS 5
HT 6l & ity 3,8 (0 O30 5,5 5,5
e® 3 S 5 (Hayman, 1958) e n bw g
sy ¢SS Olsssas (Jinks and Hayman, 1953)
Sl ol gla SN 5 cpllly e gl LT,
U S e ¢SS gol5a Oliaiaie 4 Sy opl
5o Sty S 5 Ll Sl 6 S5 ke
=8 Sl a3 (&l 55 Sl (oo g
Al a7 1y sl O3 5 o
Sl 5, Shae glal g5 Shae 05 45 5
Sodban 5 Als B8 ol geas S
A8 5 e Ll LS s
o3l ¢l ,— .(Muehlbauer and Singh, 1987)
(i S DA 5 Coman 831l (Dol sla s,
Ol 5 (55 e Slis (S5 slaadl 3o 51 50
3 s Spdne=S j el e La0T 1 Lo
T sl 5 s 5 Shos (51 U 3555 55 (o st
33 HTsls o0 sla il T b Ll 3,597
&g CL&S)\ cu.as.).l?b“jjj sldss a5 Wlesls OLES 5 o
B YTy |y FU ] Y S I P H R S N H Y
slixs (&ils 5 Shos a5 Jl- 55 «(Karami, 2011) &3 5
O 51 50 o a5 s 4ils sluws 5 ad sl blail
.(Biger and Sakar, 2008) JUs g I3 ~ae e S5
sl 5 ad ) Sbleiil sl Sl K3 s b
< pli)l s (Hemati et al., 2010) 45 4 55 (oDs

Sl gl S5 ol 51 g s (Karami, 2011)

Ails Gl fme
35, (S5 JES e Sda b Gk !

5550281 sk an 5 35 55 OT (sl

YASQ

doio
PN iy}_wu (Cicer arietinum L.) 5 43
oml sy 0 5h eSS Olgr St ans 5 S
s ladl ALl 53 5w Do pen 5010 s oS
WAF-40 el Jlw 53.5,8 oo Sy g0 033b oS
33535 4l 3,8 es 5 A5 Oljn (LS ) pelas
Foos ool Y LS e FAA O 5w Ol
(Ahmadi et al., 2016) Cul 05 5 ,tSa s (ajfjl.:f
A+ 0T Sler ke 5 Vs 35 55 5 Shas ol
«(FAO, 2016) ol ss 318 SESa 55 p 5 oS
OLe3 0t arlge s a0 0T 5 Shee S0k oS
ol Vsmamn ¢ (S 25 L O S5 5 il
NG
0¥ Sl ol 3V (25 RN kY el s
03 ) e e (S5 slp bl 3550 53
2oLae La eyl ol aSGl g a5 b il o i
sl sl slyls QGAL:? 0345 o gadll S
O 5054 ol o 3Y il 35 4 by e polazs
S5 e |y La eyl ol e ol 5500 58 6
st Lsljslas vy aS A5 Oliw
ol Ll dslen (L pb o J S a5
sl ol b sl o B (ST Dlio S 28
el s St U s 4y (45T Sl s S
(e Jal g sias s Ol 51 LadS b
e ol pls s e Ol (5 555 O 8
Sl (K5 55 b Oler ool 53 (ST Slis
S8 coslza dab ¢SS s .(Mather and Jinks, 1982)
Sl g5 g 31 S sl ol 3Y sl (b
M\:J_AKGAL?T)L;_:E:;.}\;})E:))A Sl
505,S ol ly ol gy o e Ll b ASL
sl 55 Shes fuily Blod 5115 cpllly oy 5 cmbis
3,8 S b s W by s Slis
Ll G Gl e Jhg) &S Tl
e 3 03I ST ) skt O lpard 4 o 50


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 2026-06-25 |

[ DOR: 20.1001.1.15625540.1397.20.4.2.1 ]

"S55 e by 5 05 51,7 "

o3 33 5 0dd Al (Wr) 5 iie e Wls U
LY o) dgg_:.,\pl{)bu::u Sl s pe
oS ¢ Jals (S5 (sl sl eJie DL 3 b
o s 5 (17D) o sas (65 Cilys (e a3
55 Ayt ol 5o BT w55 5 i 5 ()
e (Mather and Jinks, 1982) Lus 5,57 ,» S
L s 5 b (SIS e etz L
b 03,55 LB Lol 551, 0 S
35y pde L osary 5 oo Ao s (ol o s
Soslial U HTgls a0 b3 8 aseiie folie 31
(Zhang and Kang, 1997) DIALLEL-SAS 4l
3 el iS5 gudome (SlA cogwr — Sl = Cbu‘

A o3lizl (Ukai, 2006) DIAL9S i j3lp

330 sla s 8 o Ssls 4 sl Ol @l:}
3 S 3 em Hls gae Dlaw alST (6l andllas 5 ) 40
s Slio gl 2 o 5 4 Sk o 8 0
-4 4 3 OV sl 5 (S b S 1 5,
—as  HTls Guilyls 4 o plosil 51 S el Cows
f gy O e B 5 0 (e SO ST 0505T ) e
OLL s s (aL?d\ baeS 5h goled 53 (Wi — Vi)
(&S SIWI/VE § g § 5 Jas o CoMst| S sl
s e als Ver 059 2 4 Slis (al.xf@ﬁa sl
Sl s Ol Ks Co b 51 (Y Jads) 549
)_<;_: S el sy Dl dme Sl aen () (o)
Sy pde an OlsS (e ¥ dgdr D5 ot s
i S S a0 sl T b1
a5 el &ls Ve O3
JLAA Laosls fu 5 Jods o T 6\.:5
by sl O35 s il s 4 by sy
Lo odein WE-Vr 5las 4y aax| o L ame j g:ﬁ
e |y Sl o =iy (FLIP 96-154C) § 1l &S

ol slgidy (63l ge i 3 .Sl pdlly e 4

Ya.

2o PTigls W e s Slaws  Ssf sl el

b 9 3 Mg

S 5La Y ST FL sla o 5 sl
S3YAY Jle 5 (LIS ) iy 5 s ‘.5) O e
A plail Hdo 5 Jlg 4 5 Ol Dl A 5
slss 55 LOT b slss sl 5 o lly slacs 55
Sy gLl 5 adls e 053 AU b el 3l 5,
GlacS )55 () o) s Ol Gaios ol (6l
355 0y 5 Y S WS Tl 3% 1 Jol
J=5 slacs ok C)_l; IG5 LOT iy b ol e
Sl 3 1SS sl 5 (G5 85) JLas Y L sl
ol s C S o 8 ol 3 1T4D
5 S8l (gles (gl ¢ gy o STl L L oK
GSOe 5 g 4 3 VA S P/ ST
D pal b ) plteas ol e e P40 (S L
OLaj 3l 5 5 azda 53 CoblS ( Sist i Ll
olocp 39,2 4 53 o)l SliaslasT St Jsans
Dbz Jols LSS o 03 (hlejT ity ol
a8 5 B, e o 85 5 e sl )
S el Vo g Cass)y oo fetlw ¥ Lol g
Sl jlcils sy by . Luds CiS Cass,
Jol8 Sty b 55, p b 1S 31 5, sl
&fjsjudj\:j_gw\::liuﬁtl_ﬁj\)
s L S Sl sl a5 iy ¢ S o)
3 adls sldas 9 &g yd OV sl Dl 9 Sils
s 5 s S oMUl A s e (sl NS
o 135 Shas 5 &l Vor 055 Slivs (5,5 oIl

T s &bij\)ﬁJW sl il
el LSD 0 gme T Sl oslizal L ba Kok anslie
wly Sl g ails 3 Shee Sy Mls & o
(Jinks and Hayman, 1953) seup 5 3G S, 4o
OT byl sS s (V) iy il yly ol s plos]


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

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

HTsls (B2 530S &S5 5 o o 95 p s Sluadedin 5 88 ¢ Ml anlis =) J 30

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.
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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.

Received: June, 2018 Accepted: January, 2019

1. Associate Prof., Department of Agricultural Sciences, Payam-e-Noor University (PNU), Tehran, Iran

2. Associate Prof., Agricultural and Natural Resources Research and Education Center of Kurdistan, Iran. Agricultural
Research, Education and Extension Organization (AREEO)

(Corresponding author) (Email: h.kanoui@areeo.ac.ir)

3. Assistant Prof., Department of Agricultural Sciences, Payam-e-Noor University (PNU), Tehran, Iran

Yoy


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

