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ABSTRACT

Character means of six generations (P1, P2, Fy, F2, BC1 and BC>) of six intervarietal crosses
in chickpea were used to detect epistasis and gene effects for yield and seven yield
components. All the eight characters appeared to be complex as genetic interaction
manifested in all crosses for most of the characters. Both additive and nonadditive gene
effects were recorded for days to flower, primary and secondary branches, No. of pods, and
grain yield per plant.
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Information on gene action for yield and its component traits in different population is
imperative for planning effective breeding programme. Several biometrical procedures are
available for obtaining information on the nature of genetic variation which form the basis
of selection for the improvement of crop plants. Among the various designs used the
generation mean analysis approach of [1] is simple which can provide preliminary notation
on genetic components of mean. The present investigation has been carried out to obtain
genetic information for yield and seven other related characters using generation mean
analysis in six intervarietal crosses of chickpea.

MATERIALS AND METHODS

The material consisted of six intervarietal crosses of chickpea: BGM-417 x Ponaflair, E
100 Y (M) x E 100 Y, PDG-8416 x PRR-1, Ponaflair x PDG-8416, Hyb 16-3 x ICC-6671-WR,
and L-550 (Pm) x P 436-2-WR. The first four crosses are desi x desi and the remaining two
crosses are kabuli x desi. Six generations (P1, P2, F1, F2, BCt and BC?) of each cross were
evaluated in compact family block design with two replications. Each parental, F1, and
backcross generation was represented by one row, and F2 by sixrows, 4 mlong. The spacings
between and within rows were 30 and 15 cm, respectively. Five random plants per row in
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a replication of each family were scored for eight quantitative traits (Table 1). The data were
first subjected to the scaling tests of [1, 2] to detect epistasis and then the six-parameter model
of [3, 4] was used to obtain estimates of m, (d), (h), (i), (j), and (I) parameters.

RESULTS AND DISCUSSION

The estimates of scaling test and gene effects for different traits (Table 1) revealed
adequacy of additive-dominance model for days to flower only in the cross BGM-417 x
Ponaflair. For the remaining characters digenic interactions were recorded.

From the analysis of the six-parameter model it can be inferred that both fixable and
nonfixable gene effects are significant for most characters in all the six crosses. Both additive
and dominance gene effects were recorded for days to flower in all the crosses except

Table 1. Estimates of scaling test and gene effects for eight characters in chickpea crosses

Cross Scale Genetic parameter
A B C D m (&) (h) @ [§) M
Days to first flower
BGM-417 x Ponaflair 1.00 -4.10 640 475 76.00° 315 -15.50" — — —
E100Y (m)XxE100Y -10.70" -13.81" -22.60" 096 73.90" 236" -3.21" -1.91 156" 26427
PDG-8416 x PRR-1 1390 -12.57" -11.40° -637" 61307 9.04" 13237 1273 13.24" -14.06"
Ponaflair x PDG-8416 17307  7.26 470" -933" 63907 13.27° 11817 198" 502" -4.42"
Hyb 163 xICC6771-WR -1.00 -1521" 18307 17.26" 8420 11.26" -27.16" -3451" 710" 50.72;
L-550 (Pm) x P 436-2-WR  -3.90" -10.24" 12.80" 1347 79.10° 447" -1834" -2694" 317" 41.08"
Plant height
BGM-417 x Ponaflair -1050" 1556" -140 -323 4590 -16.23" 856 646 -13.03" -1152
E100Y (m)xE100Y -670" 742" -4520" -2296" 49.70" -21.16" 28.12° 4592 -7.06" -46.64"
PDG-8416 x PRR-1 1.00 -10.78° -1550" -28  6150° 674" 217 5.72 589"  4.06
Ponaflair x PDG-8416 060 -2520"-127.60" 770" 59.20" 410 -340 -1520" 1290 39.90"
Hyb 163 xICC-6771-WR  9.70° 1839" 23.20° -245 6240 236 -6.11 489 -434 -3298"
L-550 (Pm) x P 436-2-WR -13.60" -6.61 -1270" 3.76 59.20 0.96 -1541" -751 -350 -2879
Primary branches per plant

BGM-417 x Ponaflair -290" -280" 1420° 995" 850" 075" -21.80" -19.90" -005 25.60"
E100Y (m)xE100Y 1100 -037 5007 214" 4107 074" -377° -4277 074" 354"
PDG-8416 x PRR-1 1307 -1.07 350" 164" 350" 064" -252" -3277 1197 3.4
Ponaflair x PDG-8416 -190" 053 250" 194" 370" 05" -362" -3877 -1.2" 52"
Hyb 163 x ICC-6771-WR  0.30 143" 15707 699" 6807 078" -16.12" -13.977 -057 12247
L-550 (Pm)x P 436-2-WR  3.80" -014 1140 387" 720 107" -744" -774" 197" 408"

(Contd.)
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Table 1 (contd.)
Cross Scale Genetic parameter
A B C D m (d) (th) @ 4) 1))
Secondary branches per plant
BGM-417 x Ponaflair 120 -1024" 5720 3312° 31.10° 5127 -6584" -6626" 572" 7528"
E100Y (m)XxE100Y -370° -607" -11.10" -067 930" 214" 498" 133 1.19 844"
PDG-8416 X PRR-1 5707 -10.81" -2140" 1326 2030 686 -1761" -2651" 826" 31.62"
Ponaflair x PDG-8416 960" -7.04" -1230" -643" 1140 12177 15117 1286° 832" -1942"
Hyb 163 xICC6771-WR 670" -073 5120 2262° 2250 562" -5083" -4523" 372" 39.26"
L-550 (Pm)x P436-2-WR 2870 187  51.20" 1032" 21707 972" -2203" -2063" 1342 -994
Pods per plants '
BGM417 x Ponaflair  —161.70" -59.44" 19650" 208.82" 15330" -798"-35599"-41764" -51.13" 638.78"
E100Y (m)XxE100Y 2500° -1837° 1040 189 30007 1289" 1303 -377 2169° -286
PDG-8416 X PRR-1 810" 432" 10250" 4504" 6870° 1044”7 -5923" -9008" 189" 7766"
Ponaflair x PDG-8416 9630 -33.00" 9740° 17.05° 6470" 61057 -2160" -3410" 6445  -2920"
Hyb 163 xICC6771-WR 050 437 10850" 51.82" 57.82" 6.817-10238"-10363" -194 9876~
L-550 (Pm)x P436-2-WR  44.80" -4577" 10820" 5200 6860° 2969"-10757"-104.17" 4529 105.14"
Seeds per pod
BGM-417 x Ponaflair -066" 072" 084 039 186" -041" -096 -078 -069" 072
E100Y (m)xE100Y 022 -480" -848" -029" 126" 030" 128" 058" 035" -032
PDG-8416 X PRR-1 -020 -001 -102" -041" 144" -017 082" 081" -095" -060
Ponaflair x PDG-8416 090" -042 042 -003 172" 041" 027 0.06 0.66° -054
Hyb 16-3 x ICC-6771-WR -0.14 058" 146" 051 2147 -003 -109° -102 -036" 058
L-550 (Pm) x P436-2-WR -026 -038° 044 054 174" 014 -114 -1.08 0.06 172
100-seed weight (g)
BGM-417 x Ponaflair 1.36 388" -3177 -421" 1290" 040 674" 8417 -~126 -13.65"
E100Y (m)XxE100Y -991" 234 -2520" -882" 2289 -771" 1474 1763 -6.13" -1006
PDG-8416 X PRR-1 14.96" -1515" -958" -469" 274" 648" 1193" 938" 1505 -9.1§8
Ponaflair x PDG-8416 653" 678" 10617 -132 17447 -131" 439 264 -013 -1595"
Hyb 16-3xICC-6771-WR 413" 423" 331 -253" 2266 -125" 146 505" -005 -1341"
L-550 (Pm) x P436-2WR -434" -400" 950" 892" 2396" -077 -1423" -1783" -017 2617"
Yield per plant (g)
BGM-417 x Ponaflair -2397" -1248" 5044 4344 34597 099 -7691" -8688" -574" 12333"
E100Y (m)XxE100Y 9.73" -110 709 -078 1144 412" 49 155 5417 -1019
PDG-8416 X PRR-1 2256° -3247° 1384° 1187 2803" 1674 -2207" -2374" 2751° 3365
Ponaflair x PDG-8416 2350 -970" 222" 421" 17817 1583° -546" -742" 1660 -578
Hyb 16-3xICC-6771-WR 388" 180 47.18" 2075° 2494" 345" -4203" -4150" 104 35837
L-550 (Pm)x P436-2-WR  1.22 -20.74" 2499 2226 2435" 653" -37.22" -451" 1098 64.03"

""Sigm'ﬁcant at5 and 1% levels, respectively.
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BGM-417 x Ponaflair, for plant height in BGM-417 x Ponaflair and E 100 Y (M) x E100 Y; for
primary branches and secondary branches and pods/plant in all the crosses; for seeds /pod
in E 100 Y (M) x E100Y and PDG-8416 x PRR-1; for 100-seed weight in E 100 Y (M) x
E 100 Y, PDG-8416 x PRR-1 and Ponaflair x PDG-8416; and for yield /plant in all the crosses
except, E 100 Y (M) x E 100 Y. The additive component was predominant in the cross
PDG-8416 x PRR-1 for plant height; in BGM-417 x Ponaflair and Ponaflair x PDG-8416 for
seeds/pod; in Hyb 16-3 x ICC-6671-WR for 100-seed weight; and in E100 Y (M) x E100 Y
for yield/plant. The dominance component of gene effect was negligible for these
characters. However, the dominance component was more predominant for days to first
flower in the cross BGM-417 x Ponaflair; for plant height in L-550 (Pm) x P 436-2-WR, and
for 100-seed weight in L-550 (Pm) x P 436-2-WR. In these crosses, the additive component
was nonsignificant for these characters.

Digenic interactions were significant for most of the characters in all the six crosses,
however, their magnitude varied depending on the character(s)/parent(s) choosen. In
chickpea, varying magnitudes of additive and nonadditive gene effects have been reported
earlier for different characters [5-7]. Additive and dominance gene effects have also been
reported for different characters [5-9]. Epistasis was observed more frequently in the crosses
where the parents had greater diversity [10], as also observed in this study. Simultaneous
occurrence of significant estimates of dominance and epistasis in most cases suggests that
both type of gene action could be due to the action of same gene(s).

To adopt a suitable breeding procedure under varying types of genetic control in such
a material, the pedigree method of breeding involving multiple crosses may be used with
greater advantage to exploit the additive genetic components for complex characters like
seed yield and pods/plant. However, maximum gain could be attained by maintaining
considerable heterozygosity through mating of selected plants in early segregating
generations.
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