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The estimates of broadsense heritability and genetic advance for number of
bolls, yield of seed cotton and boll weight were made in an F2 population developed
through a 4 x 4 diallel cross in cotton. All the traits indicated high estimates for both
the heritability and genetic advance.

INTRODUCTION

Yield is a complex character and is
greatly susceptible to environments.
Therefore, a breeder has to screen the avail-
able germplasm very carefully. Information
regarding the heritability of various plant
traits and genetic advance in the segregating
populations help the breeder a lot while
looking for a promising genotype. Thus,
based on such information, identification
and selection for the promising geneticrna-
terial may become easier. The other work-
ers, i.e. Singh et al. (1971), EI-Adl et al.
(1978), Tikka et al. (1980), Seth and Singh
(1984) had also emphasised upon the im-
portance of such studies in breeding cotton
plant.

MATERIALS AND METHODS

The present studies pertaining to heri-
tability estimates, genetic advance and rela-
tive expected genetic advance for yield traits
in intraspecific crosses of Gossypium hirsu-
tUIIl L. were conducted at the Postgradute
Agricultural Research Station (PARS), Uni-
versity of Agriculture, Faisalabad during the
year 1990. The experimental material used

in this study consisted a complete diallel set
of F2 crosses originated from crossing four
cuItivars of cotton viz. S-12, B-496, BJA-592
and Arkugo No.4. The seed of the 16 geno-
types was sown in the field in a triplicated
randornised complete block design. The
distance between the plants was kept 30 em
and between the rows was 75 em, There
were three rows of a genotype having 20
plants in a replication. At maturity, observa-
tions on individual plant were recorded for
number of bolls, yield of seed colton and
boll weight.

In F1 generation, the material was han-
dled for genetic studies by Khan (1990) and
it was assumed that the crosses had no re-
ciprocal differences. Based on this assump-
tion, the single crosses and reciprocals were
compositcd for computation purposes. The
variance of the parents and of the F2 popu-
lation were computed separately for each
trait according to Steel and Torrie (1980).
The estimates of broadsense heritability
were calculated by the formula described by
Mahmud and Kramer (1951):
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where

the heritability estimates
broadsense,
the variance of F2;

the variance of parent 1 and 2,
respectively.

Genetic advance based on 10% selec-
tion intensity was calculated by using the
following formula:

. '"''(,.A. = 1.6p.h-

where

GA.= the genetic advance,
the selection intensity at 10% with
a value of 1.755,
the phenotypic standard deviation
ofF2 and
the broadsense heritability in
fraction.

=
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RESULTS AND DISCUSSION

in For number of bolls, the estimates
(Table 1) indicated that the cross S-12 X B-
496 had maximum broadsense heritability
(78.02%). The lowest value of heritability
(62.78%) was observed in the cross S-12 x
BJA-592. The cross combination S-12 x B-
496 by virtue of its maximum heritability
showed the highest genetic advance (12.94)
and relative expected genetic advance
(76.16%). For yield of seed cotton (Table 2),
the cross combination S-12 x B-496 revealed
maximum estimates of broadsensc heri-
tability (69.64%) while S-12 x BJA-592 the
lowest (50.31(~). The value of genetic ad-
vance ranged between 14.17 in cross S-12 x
BJA-592 to 23.85 g in S-12 x B-496. The
relative expected genetic advance for yield of
seed cotton in F2 crosses ranged from 32.72
(S-12 x BJA-592) to 52.51 % (S-12 X B-496).

The boll weight (Table 3) revealed that
the cross combination S-12 X Arkugo No.4

Table 1. Estimates of heritability and genetic advance for number of bolls phmt-I in F2 in-
volving four parental lines of cotton

ParentallineJ --X V C.V. (%)
F2 cross

S12 21.23 23.31 22.73
B-4% 15.00 16.80 37.31

BJA-592 15.47 21.85 30.22
Arkugo 15.75 13.75 23.54

S12x B 496 16.99 89.25 55.60
S12 X BJA-592 16.30 60.63 47.80
S12xArkugo 17.91 72.49 47.54
B-496 X BJA-592 16.66 52.65 43.56

B-4% X Arkugo 15.10 51.55 47.55

aj{\-~Y~'X {\rii",~ 1~.41 {H.OO 3Ua

G.A. R.E.G.A.
(%)

78.02 12.94 76.16

62.78 8.58 52.66
75.30 11.25 62.79

63.61 8.11 48.64
70.52 8.89 58.R5

tzsz W.24 M.3l
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Table 2. Estimates of heritability and genetic advance for yield of seed cotton in Fz crosses
involving four parental lines of cotton

Parental line/ X Y c.v. (tYcJ) h2 (%) GA. R.E.n.A.
F2 cross (%)

S12 60.63 104.23 16.84

B-496 42.88 128.28 26.42

BJA-592 47.98 157.30 26.14

Arkugo 49.73 105.04 20.61

S12 X B 496 45.42 380.87 42.95 69.64 23.85 52.51

S12 X BJA-592 43.31 257.69 37.06 50.31 14.17 32.72

S12x Arkugo 45.57 243.26 34.23 56.99 15.60 34.24

B-496 X BJA-592 46.63 319.12 38.31 54.49 17.08 36.63

B-496 X Arkugo 40.22 256.16 39.79 54.69 15.36 38.18

BJA-592 X Arkugo 41.26 279.11 40.46 53.95 15.82 38.36

Table 3. Estimates of heritability and genetic advance for boll weight in Fz crosses in-
volving four parental lines of cotton

Parental line/ X Y c.v, (%) h2 (%) GA. R.E.G.A.
F2 cross (%)

S12 2.85 0.23 18.60

B-496 2.97 0.20 14.81

BJA-592 3.21 0.32 17.76

Arkugo 3.17 0.25 15.80

B12x B 496 2.92 0.66 26.87 68.00 0.93 31.88

B12 X BJA-592 2.92 0.70 28.67 61.00 0.90 30.80

B12xArkugo 2.78 0.81 32.12 73.02 1.11 39.78
B-496 X BJA-592 2.94 0.71 28.77 64.72 0.95 32.45

B-496 X Arkugo 2.90 0.75 29.86 70.37 1.06 36.62
BJA-592 X Arkugo 2.97 0.81 30.20 64.94 1.03 34.54

X = Mean, Y = variance, c.v. = Coefficient of variability, h2 = Heritability in broadsense,
G.A. = Genetic advance, R.E.G.A. = Relative Expected Genetic Advance.
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had maximum estimate of broadsense heri-
tability (73.03%). The lowest value (61.0%)
was obtained by cross S-12 X BJA-592. The
cross combination S-12 X Arkugo No.4, by
virtue of its maximum heritability had the
highest value of genetic advance and relative
expected genetic advance for this character.
Similar results for these traits were reported
by several workers. Singh et 01. (1971) and
Tikka et 01. (1980) reported high heritability
for number of bolls. For yield of seed cotton
and weight EI-Adl et 01. (1978) and Seth and
Singh (1984) recorded high heritability esti-
mates.

High heritability estimates along with
high genetic advance and relative expected
genetic advance for all the characters in the
present studies indicated that more additive
gene effects may be present in the pheno-
typic manifestation of these traits. This situ-
ation suggests the possibility of improving
the cotton cultivars regarding these three
important traits.
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