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Table 1. Weight analysis of variance for investigated generations in eight Kabuli chickpeas cross

ol b SW Sols 1 Jod 51 byl sl o Bl il
Traits Cross  Block effect Generation effect Experimental Error Coefficient of variation (CV %)
a C 167.3" 21259 36.4 2.4
A G, 892 48416’: 46.9 25
23 G 238.2 42168” 39.9 1.5
AT G 35.9 60673 45.6 35
sz G 28 27913” 64.9 2.5
Y g= G 16.3 9469" 58.7 3.5
4, C; 152.6 70551" 50.77 2
G 57.2 61539 65.4 3
. C, 80.7 267557 53.7 1.8
3z o 8.2 60295 63.04 18
N E G 112.9 186500™ 653 1.4
o C, 102.7 119578:: 33 1.7
~ o Cs 5.4 239793 69.5 13
} % Cs 29.5 228651: 53.6 1.4
W & C; 125.7 36006 58.4 1.8
Cs 120.8 182105 203 33
C 107.7" 43637 12.34 6
- G, 4.2 1928" 7.8 3.6
=5 C; 63.9” 2407.5" 6.3 32
3 o 15.4 2400 7.4 45
% = Cs 24.5 1504 12.4 5.1
TE Cs 1.9 804.3" 13.4 6.9
C, 3.7 1619.6™ 8.3 3.5
Cs 11 2165 8.9 4.7
- C 52 9.2% 9.4 16.8
3 C, 18.2 626" 3 7.9
a & C; 329" 165.6” 4.4 11
22 12.2 12747 3.6 10
e G 243 164" 73 11
- g Cs 9 121*** 3.04 8
2 3 C, 0.22 24™ 5.5 9.5
“ Cy 23 282" 1.8 6
B C 49.7 887.2" 14.8 6.7
= C 3 3633.5" 11.7 33
AN G, 4.8 3022 27.3 5.8
22 G 1.7 65417 10.3 35
5 8 Cs 22.6 2374.5" 10.6 10.6
2 2 Cs 3.6 10024 10 2.5
= G 142 23817 15.4 4.7
Cq 22 4492" 6.4 2.2
= C 3.05 12.7% 9.6 20
:2 - C, 322" 5447 0.99 5.6
N s Cs 26.8" 178.6: 3.4 10.04
a2 = C, 6.7 51.1 3.03 11.5
23 Cs 4.1 81" 6.9 15.9
a Cs 2.4 138" 3.4 10
o B o 42 516 5.9 13
% Cy 5.5 166 2.5 10

C: (ILC3279xILC588); C: (wisle xILC588); C3: (ILC3279XICCV2); Cy: (pisle xICCV3); Cs: (aila xyle,1); Co: (ICCVXILC588);
C7: ICCV, XQL«)]); Cs: (ILC3297><QLQ)1)
*and **: Significant at o= 0.05 & o= 0.01, respectively. 0= 0.01 5 0= 0.05 mhaws o Jlo gine 5 ay F* o *
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Table 2. Estimated means and genetic components for interested traits in eight chickpeas cross

olao SN eSileo 51 s 581 431 cadle SI X"M‘"': ‘ xf:f‘ Codl xeadle g0 5 cadlé as o
Trait Cross [m] [d] [h] i 1 7 [h/d]
[i] il
- C 70.6+0.6" 92+02" 10+£0.9” 8.8+0.7" - ) 2.05 1.08
[ 5 C, 78.6 0.6 -6.2+02" 47+08" 29+07" -11.6+13™ ) 0.18 -0.76
T £ Cs 80.5+0.3" 55+0.24" 0.77 0.4 29+05" -12.1£0.97" ) 1.09 0.14
=G 58.4+0.2" 33+02" -0.65 +0.3™ - 8.9+0.8" i 2.15 -0.195
S PN Cs 47.9+0.9" 1.9+0.14" 298+25" 13.4£09™ - l68+16" 285 15.7
3 g Cs 36.9+ 1.07:* -12+ 0.2*; 36.3 + 2.9:* 178+ 1.0{* - 1894 19" 1.93 -29.8
4 = C, 47.5£09" -1.8+0.11" 28+23" 11.3+097 23077 183415" 0.00 -15.3
a Cs 48.9+1.8 43+0.19 414453 227+18 -127+£1.7 olaiist 0.00 9.6
] Ci 97 +0.46" 93+0.21" 122+0.6" 148+0.5" -8.1+£0.95" - 3.42 1.3
3z G, 933+£1.7" -53+0.15" 403 +4.6" 18.7+1.7" 8+15" 233+3" 0.00 -7.6
2 5 C; 913+13™ 8+0.18" 456+3.6" 246+13" 22+1.2" 28.6+24" 0.00 5.7
_ff g Cs 70.6 + 1.9*; 44+ 0.15*:* 39.7 + 5.03: 20.04 £ 1.3:* - -26.1+ 3.2*; 0.54 9.2
S e Cs 69.5+ 0.98 42+0.1 482 +2.61 20.7+ 0.1 3.7+0.8 303+1.7 0.00 11.6
} = G 572+ 117 -0.83+0.117 49.8+2.9" 26+1.07" 24+0867  -243+187  0.00 -60
Y, a C; 76.4+0.9" -0.67£0.17" 16.6+2.4" 12+£0.9" -53+0.727 -8+ 1.54" 0.00 -24.8
Cg 793+04™ 5.8+0.14" 10.8+0.6™ 13.9+04" -3.7+0.95" - 421 1.85
C, 444 +05" 75+05" 34+08" - - - 3.20 -0.45
- C, 45704 -57+£04" 0.7+£0.7" - - - 7.9" -0.12
= 5 G 32.9+£08" 6.5+0.4" 122+1.17 10.7+ 0.9 - - 13 1.9
3F o 377:0357  89+0427 - 35406 - - 6.5 -
® g Cs 478+0.5" 23+046" -8.7+2.14" - - 7.9+22" 52 3.8
? n—‘j Cs 35.1£0.5" -0.07 £ 0.5™ S12+2.127 - - 132+27 1.5 166
C, 37.8+£0.9 42+£04" 63+12" 1.9+0.9" 72+£18" - 6.3" -1.52
Cs 475+04" 45+04" 162+22" - - 14.1£2.3" 5.9 -3.6
- C - - - - - - - -
3 5 C, 33.6+5.17 34+15 26.7+6.8" 2294547 - - 7.6 7.82
3 &G 381+12" -123+1.27 9.6+ 2.04” - - - 7.22 -0.78
22 C, 215+4.6" 207 +1.5" 31+ 617 283+48" - - 5.53 -1.5
2 Cs 204+2.9" 4.6+0.7" 326+ 42" 7.5+3.02° -33.1£7.98" - 6.07" -7.13
&2 G 79+111™ 2.1£21" 120+ 308"  76.6+10.8" - -632+202" 08 57.7
2 3 C 31.8+94" 11.9+1.35" 173.5+ 25 84.9+94™ - -84.2+16.2"  0.149 14.6
& Cs -363+23" -6.4+1.32" 208.8 + 35" 77.9+£217 - -114-+23.2" 2.47 32.7
N Ci 33.1£0.9” 38+05" S52+117 54+1.17 72+1.6" - 59° 1.39
s G 228+0.6" 3.4+0.16" 7.05+0.8" 43067 52+0.99" - 1.54 2.08
3 ; C; 27.2+ 0.14: 0.44 + 0.2; - 2.5+ 0.27: - - 6.16 -
13 C, 21.9+0.44" -0.8+0.26" 5.9+ 0.63 240517 3.7+09 - 3.33 -7.6
33 Cs 25.8+0.2 -0.64+0.15 - 144024 - - 5.43 -
KR Cs 25.7+0.177 29+02" 3.5+£023" - 37409 - 9" 1.21
S (e 27+0.29" 0.94+0.29™ -1.1£043" - - - 2.15 -1.16
Cs 23.9+0.12" -0.55+0.13" 0.82+0.23" - 3.1£0.93" - 1.87 -1.51
E Ci - - - - - - - -
C‘i = C, -30.7+ 5.8*:* 118+ 1.4:* 122.5116.5:: 542+5.7" 375 15.7:* -71.9+10.8™ 0.00 10.42
% 5 Cs 69+1.1 34+ 0.4; 9.02+1.42° 293+ 1.2:* 7.6+28" - 6.3 -2.63
a2 = C, 21+15™ -72+0.7 157+2.1 122+1.6 - - 7.9 22
232 Cs 7.240.29" -12+03" 57+0.67" - 6.6 +2.9" - 6.52" -4.88
. > Cs 3.6+17 3.9+08" 134+15" 14.6+13" - - 5.05 3.45
2 § C, -6.8+297" 74+09" 39.5+7.99" 243+3" - -147+53™ 2.25 5.34
% Cg 24+13™ 224044 15.03 2.1 8.4 +1.34" - - 1.97 -6.75

C;: (ILC3279xILC588); Cy: (wasle xILC588); Cs: (ILC3279XICCV2); Cy: (misle xICCV,); Cs: (ol x ke, T); Co: (ICCVXILC588); Cr: (ICCV, x ke, ); Cs: (ILC3297x s 1)
Mean effect [m], additive effect [d], dominant effect [h], additivexadditive [i], dominantxadditive [j], dominantxdominant [1], chi-square [¥2], dominant degree [h/d]

*and **: Significant at o= 0.05 & o= 0.01, respectively. 0=0.01 50=0.05 gl ;o o oo o ay F* 5 *
5, Slos 55, 52 b 1 ogdle a5 Cewl S950 4o i ax g3 g elas )l gl ([m],[d],[h]) (s el baw Jow o3lp
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o [i] siml33l o simlidl lie ol 5l jea > Lo 83 iyl Lo s o Slio iz (sl Dbl coibge Jlozs!
[d] 253l 51 Y s laie (35,0 L[] candle 5o (ol 390 5 e Slio alaz 5l als) e+ 550V ( B 5 am

55



WA Jlo ¥ oylaid ¥ alr [t U gudr S 39 0 /... S} & 325 103,50 § (05

I3l Sasls O,ad saseolid Slas cpl 5 g lews o
o=l salidl o dle ol S adly o ol LioliEl (S
30 Glcuraz 0 adgl sl s jo Gl I ais Glaw
3 omie e e dewbxe b adl oo o) 236 55 >
hgie s 238 (MHID-(AI+D) abod b
ey b Jywad snalice Slio ol 5l 6l 1y
oolil [y ok 5 as S92 pie 5 8555 (1035 5]
>0 (Sl (Kidambi et al.,1990) col JSie o] 5
o W yiio ;o wallas 550 Slao 25T 6ly [h/d] codle
el Loy cndle 598 5l baimolis aS 0 Sl i
5 BMe olaas a5 wis S 4,155 Dhaiwal & Gill (1973)
olas ) cde cdle 558 Sl asg yo ails o Sles g iy
(BT 9,300 U g, olaw Slas a5 Jl> jo cins
59y Sle 292y pas o) (9 9 (e Sudle s
slais, oloe 5l (3iod ol bl an asgr L Ladlosls
985l el ;0SS S g, «BLS el SIS

ey s Sl 4 3955 50 Dl ST EMal sl o,

Hete 8 1 S do ol gl a8l Sl sadae
il S5 S L gl o ol S
5 olzal Bl asloY oo 59 o iS5 &lgi (o
solie Ly slacisss (58 (sl o B 5l om sl slo s
ol ey dmlyS el iigs 5 it wido ol 5 Yl
5 Sealon woaipbul L8 Sl 5| Jols mls b mbs
(Anbessa et al., 2006; Hovav et al., ol ccills
Ol S ls ae 92> 2003; Malhotra et al., 1989)
GLE sl (gl ail il sl e 51,5 T ,é i
3 Sl wadie sl B j0 dig jo wils o,Slac 5 a3y 5o
G950 B Had,lo gme 992 9L 5 Conl Dlao (pl Bazn & )lgs
e G sleds (o858 g Sal8 (S ol
S e Yo Sl ol S5 e stalidld S ol
1] jeas ole;y ,o [1] 9 [h] sl il )b callse ceodle
S )lg5 )3 490 g5 5l 53l nl S92y S ke (Joe
Sl e codle pioran g Sl Wy jo wils o ,Ses 5 B
Al gl sla e 5o ol ] candle 3 il Mize

&L

11.

12.

. Anbessa, Y., Warkentin, T., Vandenberg, A., and Ball, R. 2006. Inheritance of time to flowering in

chickpea in a short-season temperate environment. J. J. Hered. 97: 55-61.

Bicer, B.T., and Sakar, D., 2008. Heritability and gene effects for yield and yield components in
chickpea. Hereditas 145: 220-224

Dhaiwal, H.S., and Gill, A.S. 1973. Studies of heterosis, combining ability and inheritance of yield and
yield components in a diallel cross of Bengal gram (Cicer arietinum L.). Theor. Appl. Genet. 43:381-386.
Food and Agricultural Organization of the United Nations. 2007. FAO Statistical Databases, FAO,
Rome. Available at http://faostat.fao.org/site/340/default.aspx.

Hovav, R., Upadhyaya, K.C., Beharav, A., and Abbo, S. 2003. Major flowering time gene and polygene
effects on chickpea seed weight. Plant Breeding 122: 539-541.

Kidambi, S.P., Sandhd, T.S., and Bhullar, B.S. 1988. Genetic analysis of developmental traits in
chickpea. Plant Breeding 101: 225-235.

Kidambi, S.P., Tarlochan, S.S., and Balwant, S.B. 1990. Generation means analysis of agronomic traits in
chickpea. p. 172. In: J. Janick and J.E. Simon (Eds.). Advance in New Crops. Timber Press, Portland, OR.
Kumar, J., and Abbo, S. 2001. Genetics of flowering time in chickpea and its bearing on productivity in
semiarid environments. Adv. Agron. 72: 122-124.

Malhotra, R.S., and Singh, K.B. 1989. Detection of epistasis in chickpea. Euphytica 40: 169-172.

.Mather, K., and Jinks, J.L. 1982. Biometrical Genetics. The Study of Continuous Variation. Third

Editions. Chapman and Hall, New York. p. 396.

Singh, O., Gowda, C.L.L., Sethi, S.C., Dasgupta, T., Kumar, J., and Smithson, J.B. 1993. Genetic
analysis of agronomic characters in chickpea. IIl. Estimates of genetic variances from linextester mating
designs. Theor. Appl. Genet. 85: 1010-1016.

Toker, C., Liuch, C., Tejera, N.A., Serraj, R., and Siddique, K.H.M. 2007. Abiotic Stresses. In: S.S.
Yadav, R. Redden, and W. Chen (Eds.). Chickpea breeding and management. CABI, p. 474-496.

Y



Iranian Journal of Pulses Research
Vol. 2, No. 2, 2011, p. 63-68

Genetic analysis of earliness in chickpea (Cicer arietinum L.) using
generation mean analysis

Karami', E., Sabagh Pur’, S.H., Naghavi’, M.R. & Taeeb*, M.

1- Assistant professor of Islamic Azad University of Sanandaj Branch
2- Associate professor of Agricultural Research Center of Hamedan
3- Associate professor, Department of Biotechnology, Tehran University
4- Associate professor, Department of Biotechnology, Islamic Azad University of Tehran Branch

Received: 3 July 2010
Accepted: 6 March 2012

Abstract

This experiment was conducted to determine gene action for different traits of chickpea including days
to 50% flowering, days to maturity, plant height, 100-seeds weight, number of pods per plant and seed yield.
Five genotypes including Arman, Hashem, ILC588, ICCV2 and ILC3279 were selected and crossed with
each other. Four generations of each cross along with parents were evaluated in a randomized complete
block design with three replications. In each replication 15 plants for Py, P, and F;, 30 plants for BC; and
BC,, and 60 plants for F, were evaluated for all traits. Joint scaling test and chi-square test were used to
estimate the gene action. The Chi-square of simple three parametric models was significant for all traits
except for plant height, indicating the presence of non allelic-interactions in the inheritance of these traits in
chickpea. Both additive and dominant genetic effects were significant for days to 50% flowering, days to
maturity, number of pods per plant and seed yield. In addition, presence of high amount of dominant effect
and dominant x dominant interactions suggests the importance of non-additive genetic effects for these traits
in chickpea. Therefore, selection for these traits in early generations could not be effectively successful.
However, additive genetic effects play an important role in the inheritance of plant height and 100-seed
weight, promising selection for these traits in early generations during the process of chickpea breeding.
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