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Abstract

The broad sense heritability, expected genetic advance and dominance estimates for days to 50 % flower-
ing, plant height, primary branches, pods per plant, seeds per plant, 100 seed weight and grain yield per plant
were studied in seven crosses of chickpea (Cicer arietinum L1.). All the characters were quantitatively inher-
ited with varying degrees. For improvement in plant height and seeds per plant, bulk population method was
suggested while for the improvement of days to 50 % flowering, primary branches, pods per plant, 100 seed
weight and grain yield per plant, simple selection procedures were recommended.

Introduction

Chickpea (Cicer arietinum L.) is third largest food legume crop of the world (Anon.,
1980). It ranks first among all the pulses in acreage and production in Pakistan. Due to
lack of superior genotypes, the yield on per unit area basis is low necessitating develop-
ment of superior genotypes . The present studies were therefore undertaken to obtain in-
formations regarding inheritance of quantitative characters, broad sense heritability, ge-
netic advance and dominance estimates which could help the plant breeders in predicting
the behaviour and effective selection for future varieties.

Materials and Methods

Parents, F, and F, populations of 7 crosses viz, CM 72 xILC 202, CM 72 x ILC 195,
CM 72 x IL C3279,C 141 x CM 72,C 141 x ILC 72, NEC 138-2 x ILC 202 and
NEC 138-2 x CM 72, were planted in randomized complete block design with three rep-
lications during 1987-88 at the National Agricultural Research Centre, Islamabad. Each
plot comprised of 2 rows of 10 plants of each non-segregating material (parents and F s)
and 12 rows of segregating generations (F,s). Row to row and plant to plant distances
were 70 and 20 cm, respectively. At maturity data were recorded on all the plants dis-
carding 2 plants on each end of each row of non segregating material for plant height,
number of primary branches per plant, pods per plant, seeds per plant, 100 seed weight
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and grain yield per plant. Whereas in F, populations data were recorded on 10 central
rows discarding 20 c¢m terminal hills for each row for all these characters. Besides data
on days to 50 % flowering were recorded on plot basis. Means and standard error were
calculated on IBM PC using M-STAT package. The heritability estimates (broad sense)
were calculated using the formula given by Mahmood & Kramer (1951)

H=[(VF2 — VVP1 X VP2)/ VF2] x 100

where H is heritability (broad sense), VP1, VP2 and VF2 are the variances of female par-
ent, male parent and F, populations, respectively. Genetic advance was calculated by the
formula given by Singh & Chaudhary (1979)

Gs= Ko pH

where Gs is genetic advance, Ko p is selection differential expressed in terms of pheno-
typic standard deviation (K = 2.06 at 5% selection intensity) and H is broad sense herita-
bility. The dominance estimates were computed uising "Potence ratio” method (Griffing,
1950)

(F1 - MP)
(BP - MP)

DE.=

where D.E is the dominance estimate, F1, MP and BP are observed mean values of F,,
mid parent and better parent, respectively.

Results and Discussion

For days to 50% flowering, plant height, primary branches, seeds per plant and grain
yield per plant, F;s exhibited higher values than their respective mid parent values, which
indicated the presence of heterosis due to partial dominance for these characters (Table
1). Similar results were reported by Singh & Paroda (1983), Zaffar & Abdullah (1971)
and Bhatt & Singh (1980). F, hybrids were equal to their respective better parents in case
of pod per plant which showed the presence of complete dominance. This is in close
agreement with an earlier report by Singh & Paroda (1983). For 100 seed weight almost
all the F s exceeded their better parent, indicating over dominance type of gene action for
the character. Zaffar & Khan (1968) also reported over-dominance gene action for the
character.

The heritability (broad sense), genetic advance (expressed as percentage of mean)
and dominance estimates are presented in Table 2. For days to 50% flowering broad
sense heritability estimates ranged from 0.48 to 0.62, genetic advance tanged from 25%



HERITABILITY, GENETIC AND DOMINANCE ADVANCE IN CHICKPEA 261

Table 1. Mean values for seven agronomic characters in chickpea crosses,

Cross Days to Plant Primary Podsper Seedsper 100seed  Grain yield
flowering height  branches plant plant weight (g) per plant (g)
(cm)
CM72X P, 128+4.3 74+ 4.2 5+1.1 58+ 32 73£3.3 21.440.2 15.7£1.4
ILC 202 P, 15745.6 91+ 3.4 3+0.9 29+ 2.6 34+3.2 241103 8.2+1.3
F, 147+4.3 88+ 5.1 540.8 60+ 4.0 69+2.6 26.210.7 12.3£2.0
E, 13246.8 82+ 8.8 4+1.4 51+ 53 40+4.9 24.1+1.2 9.744.1
CM 72X P 128+4.3 T4+ 4.2 5£1.1 58+ 32 73+3.3 214102 15.7+1.4
ILC 195 P, 145447 85+ 4.4 3+1.0 32+ 25 56+1.7 22.240.1 12.6+0.9
F, 14936.1 80+ 5.2 540.8 61+ 2.3 69+4.5 25.740.6 15.2+3.0
F, 13849.1 78+11.2 4+1.5 55+ 9.6 4416.7 20.3+1.5 11.3+5.4
CM72X P, 128+4.3 74+4.2 5+1.1 5843.2 7333 21.410.2 15.7£1.4
ILC 3279 P, 159+3.6 85+3.3 2+1.0 18+3.4 29+2.6 253104 7.311.4
F, 149221 89+4.7 4+1.2 6112.5 60+3.0 27.780.6 12.3+2.7
E, 133139 85+10.1 4+1.2 51%6.5 2645.9 24.0+1.9 9.4+2.3
Cu1 X P, 13443.9 80+ 4.0 440.6 43+ 3.7 56+2.7 257402 14.4+2.3
CM 72 P, 128+4.3 74+ 4.2 5+1.1 58+ 3.2 73133 21.440.2 15.7+1.4
F, 139+4.8 80+ 2.2 5+0.7 62t 3.6 68+4.1 27.240.6 15.9+2.1
F, 132+8.6 T4+ 9.3 532.1 50t 9.9 50+6.5 22.3%1.5 13.2+4.3
Cl41 X P, 13443.9 80t 4.0 410.6 43+ 4.7 561+2.7 25.910.2 14.4+2.3
IL.C72 P, 166+2.8 87t 1.8 330.7 12+ 44 18+2.1 25.4+0.4 4.8%1.1
F, 15943.1 84+ 2.9 4+0.7 41+ 41 40+3.0 27.740.4 10.0+2.7
F, 147158 81%12.1 4423 33+ 59 29+4.1 23.9+2.0 6.415.6
NEC 1382 P, 14044.7 88+ 6.1 5+1.2 15+ 2.9 8243.0 253103 5.6+£2.5
XILC202 P, 15745.6 91+ 3.4 3+0.9 29+ 2.6 3443.2 24.1+0.3 82113
F, 15442.6 98+ 3.6 540.8 30+ 4.1 30+4.1 27.5+80.7 7.9£1.7
F, 148+7.1 83+12.2 4423 28+11.8 2616.1 252116 4.314.6
NEC 1382 P, 140+4.7 83+ 6.1 5+1.2 15£ 2.9 22+3.0 253303 5.642.5
XCM72 P, 12844.3 74+ 4.2 5+1.1 58+ 32 73+3.3 21.430.2 15.7£1.4
F, 138435 0 83+ 37 540.7 62+ 3.7 5913.2 27.240.8 11.242.3
F 137+7.0 80+ 9.7 5+1.8 57+ 8.4 40+7.3 26.6+1.8 6.4+4.9

»

F, = Female parent, P2 = Male parent.

to 35%, while dominance estimates ranged from 0.33 to 2.69. Gupta et al., (1970) re-
ported 39%broad sense heritability and 6.17% genetic advance for the character. For
plant height, heritability, genetic advance and dominance estimates ranged from 0.27 -
0.46, 11.0 - 34% and 0.09 - 5.7, respectively. Malik er al., (1983) and Govindarasu &
Sampath (1983) also reported somilar rsults . In case of primary branches, heritability and
genetic advance ranged from 0.60 to 0.81 and 22.0 to 30.0%, respectively. Malik et al.,
(1983) also reported high values of broad sense heritability and genetic advance for pri-
mary branches in mungbean. Heritability and genetic advance were of higher magnitude
for pods per plant (0.62 - 0.83 and 25 - 46%, respectively). Dominance estimates were
greater than one for all the crosses except C 141 x ILC 72. These results indicate the pres-
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Table 2. Heritability (H), genetic advance (Gs, expressed as percentage of mean) and
dominance estimates (DE) in seven crosses of chickpea.

Cross Daysto Plant Primary Pods/ Seeds/ 100 seed Grain
flowering height branches plant  plant  weight yield/

plant

CM 72 X H 056 038 072 067 031 082 076
I.C 202 Gs 27% 1% 27% 25% 21% 31% 29%
DE 0.33 0.65 0.50 1.14 082 250 022

CM72X H 0.61 0.29 0.69 0.80 0.29 0.89 0.56
ILC 195 Gs 2% 21% 28% 44% 27% < 36%  36%
DE 144 0.09 1.00 1.23 0.53 9.75 0.69

CM72X H 0.59 0.46 0.77 0.73 0.35 0.87 0.71
ILC 3279 Gs 25% 23% 26% < 37% 19% 29%  32%
DE 0.37 1.78 047 1.14 0.39 2.20 0.19

C141x 'H 048 037 081 062 032 079 069
CM72 Gs 31% 34% 30% 39% 23% 38% 27%
DE 2.67 1.10 1.60 1.56 045 1.68 1.33

Cl41X H 062 041 0.69 0.83 0.35 0.82 0.66
I.C 72 Gs 29% 25% 23% 31% 30% 40% 31%
DE 0.56 0.29 1.80 0.90 0.14 11.0  0.10

NEC 138-2 H 0.58 0.27 0.75 0.71 0.36 0.81 0.64
X ILC 202 Gs 26%  39% 26% 46% < 26%  37%  35%
DE 0.67 5.70 1.10 1.16 0.37 2.10 0.77

NEC 138-2 H 0.56 039 0.78 0.76 0.27 0.78 0.68
XCMT72 Gs 5%  26% 25% 33% 25% 31% 36%

DE 0.67 0.60 3.00 1.19 043 1.95 0.12

ence of transgressive segregants which is of paramount importance for conducting selec-
tion from the population. For seeds per plant, heritability, genetic advance and dominance
estimates ranged from 0.27 to 0.36, 19 1o 30% and 0.14 to 0.81, respectively. Very high
heritability estimates (0.78 - 0.89) were observed for 100 seed weight. High genetic ad-
vance and dominance estimates revealed the presence of transgressive segregates of valu-
able importance. These results were in close agreement with earlier reports by malik
et al., (1983) and Gupta et al., (1970). Broad sense heritability estimates for grain yield
per plant ranged from 0.56 (CM 72 x ILC 195) to 0.76 (CM 72 x ILC 202). Genetic ad-
vance of high magnitude (29 -36%) was observed. Dominance estimates ranged from
0.10 to 1.33.
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For plant height and seeds per plant broad sense heritability values and genetic ad-
vance were low in most of the crosses, so bulk population method is suggested for the
improvement of these characters. It is also suggested that bulking should be practiced till
F, /F, (depending upon the diversity of the parents involved) and then single plant selec-
tions should be made and evaluated for desired plant height and number of seeds per
plant. For days to 50% flowering, primary branches, pods per plant, 100 seed weight and
grain yield per plant, most of the crosses showed high heritability values, better genetic
advance and dominance estimates, which indicated that improvement for these characters
is possible through simple selection procedures.
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