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Abstract
One hundred and fifty seven F4 progenies from three
Basmati x non-Basmati crosses, selected on the basis of
high yield/plant and harvest index in the genetic
background of fine grain quality characteristics from 498
F3 progenies were evaluated in the augmented randomized
block design under two environments i.e. 120 kg N/ha
(E-I) and 160 kg N/ha (E-II). Estimates of correlation
coefficients between selected F3 progenies and
corresponding F4 lines were highly significant and positive
with respect to grain yield/plant, biological yield/ plant
and 1000-seed weight. At lowest selection intensity,
standardized selection differential was the highest for all
traits. Standardized response to selection at such low
selection intensity was the highest for all traits in E-II
and equally good in E-!. Realized heritability for grain
yield/plant was high at 5%, 10% and 15% selection
intensities in E-I!. For 1000-grain weight the estimated
realized heritability was high in all cases.

Key words: Basmati x non-Basmati crosses, standardized
selection differential, standardized response to
selection, early generation testing, realized
heritability.

The early generation testing is the one of the best
options to reduce the amount of material to be handled
in the segregating generations and at the same time
retain the good recombinant lines for the traits under
improvement. Whc1n et al. [1] suggested that selection
for grain yield in early generation need to be done at
many sites simultaneously at an early growth stage. In
the present investigation, selection and evaluation of
genotypes were carried out in two environments to get
the information on response to early generation selection
and realized heritability for adopting efficient selection
strategies in Basmati x non-Basmati derived gene pool
of rice for yield improvement in the background of fine
grain quality.

Materials and methods

One hundred and fifty seven F4 progenies of three
Basmati x non-Basmati crosses namely, Taraori Basmati
x PR106, Pusa Basmati-1 x PR 106 and Basmati 386
x PR 106 selected, on the basis of high grain yield

and fine grain quality from 498 F3 progenies, were
evaluated along with five checks viz., Pusa Basmati 1,
Taraori Basmati, Basmati 386, PR 106 and Pusa 44
in the augmented randomized block design in five
blocks in under two environments created by applying
two doses of nitrogen i.e. 120 kg/ha (E-I) and 160
kg/ha. (E-II).

The initial fertility status of two environments with
respect to available N, P and K was similar. Plot size
consisted of single row of 1.5 m length with row to
row and plant to plant spacing of 20 cm and 15 cm
respectively. Standard agronomic practices were adopted
to raise the crop. The data were recorded on five
randomly chosen plants from each plot on grain
yield/plant (g), biological yield/plant(g), harvest index
and 1000-grain weight (g). The analysis of variance for
design used was carried out as per Federer [2]. Simple
correlation coefficients were computed for early
generation testing and standardized selection differential,
response to selection and realized heritability were
estimated as per Falconer [3].

Results and discussion

The results obtained with respect to correlation of
different traits between F3 and F4 generations are given
in Table 1. The correlation of seed yield/plant, biological
yield/plant, harvest index and 1000-grain weight between
F3 and F4 generation was significant and positive in
both the environments indicating that grain yield,
biological yield, harvest index and 1000-grain weight of

Table 1. Estimates of correlation coefficients between F3
and F4 generation for seed yield/plant(g), biological
yield/plant(g), harvest index and 1000-seed weight
in two environments

Correlation coefficients
Traits E-I E-II
Seed yield/plant(g) 0.78* 0.84*
Biological yield/plant(g) 0.74* 0.70*
Harvest index 0.69* 0.66*
1OOO-seed wei.9bllil1 0.88* 0.93*
*Significant at 5% level of significance
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Table 2. Estimates of standard selection differential, standardized response to selection and realized heritability for different
traits in two environments under different selection intensities

Parameters -7 Population No. of Mean of Standar- Progeny mean Standardized Realized heritability
mean selected selected dized selection differential (R/S)

lines lines selection (R/a p)
response

Trait and selection .j, (S/a p) E-I E-II E-I E-II E-I E-II
intensities

Seed yield/plant (g) 15.08

Selection intensity

5% 30 30.12 4.86 28.09 29.26 4.24 4.59 0.87 0.94

10% 60 27.31 3.96 25.10 25.86 3.01 3.49 0.76 0.88

15% 90 24.56 3.06 23.18 24.01 2.62 2.89 0.86 0.94

22.5% 135 20.95 1.90 18.98 18.80 1.26 1.20 0.66 0.63

Harvest index(%) 41.10

Selection intensity

5% 30 55.17 1.41 51.59 51.20 1.05 1.01 0.74 0.72

10% 60 52.81 1.11 50.67 50.40 0.96 0.93 0.86 0.83

15% 90 50.02 0.90 48.00 48.13 0.69 0.71 0.76 0.79

22.5% 135 48.60 0.75 47.50 46.80 0.64 0.57 0.85 0.76

1000-seed weight (g) 21.69

Selection intensity

5% 30 29.59 11.13 28.00 28.10 8.89 9.03 0.80 0.81

10% 60 27.91 8.76 27.40 27.20 8.04 7.76 0.92 0.88

15% 90 26.02 6.10 25.00 24.61 4.66 4.11 0.76 0.67

22.5% 135 25.00 4.66 23.50 24.00 2.55 3.25 0.55 0.70

Phehotypic standard deviations i) grain yield/plant =3.09; harvest index =9.96; iii) 1000-grain weight =0.71

F3 derived lines in F4 generation would be predictable
on the basis of yield test in F3 generation and selection
for such lines having high harvest index along with
fine grain quality characteristics would be fruitful in F3
generation itself [4, 5]. Deviation in the estimates of
correlation coefficients between two different
environments are expected due to genotype x
environment interactions.

Weiss et al., [6] reported that selection among
lines after F3 generation for grain yield is fruitful. Hanson
and Weber [7] have also indicated that grain weight
on F2 plant basis is essentially equivalent to selection
for grain yield in F3. Thorne [8] and Luedders et al.,
[9] reported significant positive correlation coefficient of
F3 derived lines with F5 derived lines. Boerma and
Cooper [10] reported that selection within highly
heterogeneous lines isolated by early testing of F2
derived lines in F3, and subsequent generations can
improve yield. Sneep [11] and Cooper [12] emphasized
the use of early testing in F2 and subsequent generations
for yield.

The high order positive and significant correlation
between F3 and F4 generations in this study are
indicative of likely response to selection. As the selected
F2 derived lines were evaluated in F4 generation in
two environments and response to selection under
different selection intensities, results would be useful

for better prediction of the improvement in a breeding
programme. The results (Table 2) revealed that at 5%
selection intensity, standardized selection differential
was the highest for all the traits studied and it was
followed by 10%, 15% and 22.5% selection intensities.
Standardized response to selection at 5% selection
intensity was observed to be the highest for all traits
in E-II and equally good in E-!. Estimated value of
response to selection at different selection intensities
were higher in E-I!. Some variation in estimated response
to selection between environments could be due to
differences in the nature and magnitude in the
correspondence between genetic and non-genetic
effects. The realized heritability for seed yield/plant was
high at 5%, 10% and 15% selection intensities in E-II,
but moderate at all the selection intensities in E-!. The
realized heritability for harvest index was high at 5%
selection intensity and moderate at 10% and 22.5%
selection intensities in E-II. At 5% and 10 % selection
intensities it was moderate in E-!. However, realized
heritability was low at 15% selection intensity in both
the environments than that at 22.5% selection intensity
in E-!. For 1000-grain weight, realized heritability was
observed to be high in all the cases. The difference
between two environments for the estimates of realized
heritability could be due to the fact that heritability is
a property not only of a character but also of the
population, the environment and the circumstances to
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which genotypes are subjected to [13,14], its ultimate
value depends upon the magnitude of all the components
of variance. The influence of environments on the
estimates of "R" for grain yield as obtained in the
present study was also reported by Whan et al., [1].

According to Fasoulas [15], high intensity of selection
maximized genetic advance as has also been observed

in the present study.

Shebeshki [16] suggested that for the identification
of the most desirable gene combinations even in the
heterozygote, the essential point of view is that the
proportion of the plants with most desirable combination
of genes decreases rapidly with the advancing
generations and if these were not selected in the early
generations even if heterozygote, these would be lost.
The present results favour the suggestion of Shebeshki
[16] as higher number of superior lines were recovered
when early selection in F2 was practiced.

Present study thus concluded usefulness of
selection in early generation. The findings may have
greater impact on breeding programme of rice therefore,
it would be desirable to look further at this aspect on

the basis of the present information with respect to
grain yield/plant, biological yield/plant, harvest index and
1000-grain weight.
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