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Hybrids and composites of maize developed in India,
at the research station under much better agronomic
conditions did not show the expected superiority on
the farmer's field, where conditions are commonly sub
optimal due to erratic monsoon and low fertility in
majority of the fields. Therefore, the choice of
environment for selection has gained importance in
maize breeding {1]. An improved population Mahikanchan
was used as experimental material for the development
of 256 full-sibs progenies following NCD-I. Mahikanchan
is an early maturing yellow grained composite derived
from CD-Yellow gene pool, developed at Centre of All
India Coordinated Maize Improvement Project. These
256 full families (64 half-sib families) were developed
during rabi 2001-02 at Rajasthan College of Agriculture,
Udaipur. To develop full-sib and half-sib families, each
sixty four randomly chosen male plants were crossed
with 6 random female plants. After harvest out of six
female plants, four successfully pollinated female plants
that had sufficient seed for field evaluation were retained
to constitute a male group (a group of four families
involving the same male parent). The sixty-four male
groups were assigned to sixteen sets with each set
comprising 4 male groups. Each set of 4 male groups
thus has sixteen families (full-sibs) in it. Various male
groups were assigned to the sets at random. In each
replication sets were randomized and in each set the
sixteen full sib families were also randomized. These
256 full sib families were evaluated in incomplete block
design (simple lattice design) with two replications in
rainfed farming situations of Udaipur under two fentility
levels of NPK viz.,, 120:60:00 kg per hectare (E,) and
60:60:00 kg per hectare (E,). Each family was sown
in a single row plot of 3 meter length maintaining a
crop geometry of B0 x 25 cm. Observations were
recorded on eleven traits (Table 1) out of which, ASI
was recorded on plot basis while rest of characters
were recorded on 5 random plants. Data for individual
characters were subjected to analysis as proposed by
Comstock and Robinson [2, 3] NCD-l.

The mean values for all the families were larger
in the non-stress conditions than in the stress conditions
except that the stress conditions delayed the flowering
(Table 1). The difference in the mean performance
between two operational environments were more

Table 1. Mean and range of different characters in stress
and stress and non-stress conditions

Characters Mean Range

Stress Non- Stress Non-stress

stress

Grain yield per 58.36 73.20 33.33-96.71 38.25-113.15
plant (g)
100-grain weight  17.91 19.41 14.05-23.56 15.50-24.19
)
Kernel rows per 12.88 13.24 10.00-16.00 10.00-16.00
ear
Ear length {(cm) 1231 13.99 8.25-16.50 9.85-17.38
Ear diameter (cm) 11.48 12.75 8.00-15.25 9.38-15.70
Number of cobs 111 1.13  1.00-2.00 1.00-2.00

per plant
Plant height (cm) 164.98 181.64 125.0-207.50 141.20-227.50
Ear height (cm) 75.98 86.32 51.20-105.45 60.25-119.00

Anthesis silking 238 226 1.00-4.00 1.00-4.00
interval

Stover yield per 84.72 100.74 54.00-121.30 63.25-125.25
plant (g)

Harvestindex (%) 37.90 37.74 28.30-42.33 29.37-41.36

pronounced for grain yield, than 100-grain weight, ear
length, ear diameter, plant height and ear height showing
that the effect of stress varied with the characters,
Thus a particular environment may be stress for one
attribute and non stress for another.

The component of genetic variance revealed that
additive genetic variance was more important than
dominance variance for all the ftraits in both fertility
levels except for plant height and ear height in stress
conditions and for number of cobs per plant in stress
and non-stress conditions, where dominance variance
was of greater significance (Table 2). Dominance ratio
(02 p/02 4) showed no dominance to partial dominance
for expression of majority of the traits including grain
yield, indicating that o 4 was the main contributor for
total variability. Presence of high additive genetic
variance for most of the traits suggests that a recurrent
selection scheme within population in advisable. These
findings are in conformity with the earlier reports {4,5).
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Table 2. Estimates of additive genetic variance (02 ) dominance variance (02 p) and dominance ratio (02 ,:,/cs2 A) in stress

and n on stress condition

Characters G2 A g2 D o2 o/ g2 A
Stress Non-stress Stress Non-stress Stress Non-stress

Grain yield per plant 462.14* 1088.63** 433.05™ 864.08** 0.93 0.79
100-grain weight 6.83" 12.52** - 5.37 - 0.42
Kernel rows per ear 4.94* 6.41** 3.05 3.18 0.61 0.49
Ear length 417 9.17* 1.48 1.02 0.35 0.11
Ear diameter 4.27* 4.51* 1.82 0.64 0.42 0.14
Number of cobs per plant 3.43* 3.29** 4.65* 4.95** 1.35 1.50
Plant height 544.22** 740.13* 826.28™ 665.79** 1.51 0.89
Ear height 221.55** 546.17** 281.46"* 365.96** 1.27 0.67
Anthesis silking interval 0.25™ 0.23** 0.21 - 0.84 -
Stover yield per plant 310.374* 766.14** 91.57* 491.12* 0.29 0.64
Harvest index 18.41 13.69 1.20 -3.16 0.06 -0.23

** *Significant at 1% and 5% level respectively

The estimates of expected genetic gain (as per
cent of mean) indicated that the present population
can be considerably improved through selection, since
expected genetic gain through full-sib family selection
was higher than mass selection for all the traits in
both the operational environments. For grain yield per
plant the genetic gain through full-sib family selection
method under stress and non-stress conditions varied
from 42 to 52 per cent, which was 1.3 to 1.5 times
higher than mass selection (Table 3). This suggests
the superiority of full-sib family selection over mass
selection.

The genetic gain for grain yield per plant, 100-grain
weight, kemel rows per ear, ear length, plant and ear
height was higher under non-stress conditions than for
stress conditions with both the selection procedures.
However, the stress conditions seemed better for
conducting selection for ear diameter and number of
cobs per plant, which are very important yield

Table 3. Expected genetic gain as per cent of mean at 5
per cent selection intensity in stress and non-stress
conditions

Characters Full-sib selection Mass selection

Stress  Non-
stress

Stress  Non-
stress

Grain yield per plant 42.03 52.678 30.57 38.14
100-grain weight 17.64 23.67 1200 20.66
Kernel rows per ear 21.40 2434 17.636 20.37
Ear length 21.28 3034 16.00 27.61
Ear diameter 2299 2253 1817 17.40

Number of cobs per plant  186.30 175.92 175.58 168.84

Plant height 1522 1796 13.10 16.75
Ear height 21.34 34.00 19.21 3296
Anthesis silking interval 19.16 19.15 8.48 7.21

Stover yield per plant 26.07 32.83 17.02 23.00
Harvest index 12.28 9.21 5.46 3.56

components. Expected genetic gain was also higher
for anthesis silking interval and harvest index under
stress conditions than that under non-stress conditions.
Thus better performing family under stress condition
will provide a better-improved version of this composite
for wide area of adaptation.

Though a slight decrease in genetic advance was
noted for grain yield in stress conditions, yet it may
be worthwhile to make selections in such an environment
as these conditions are more close to the one prevailing
on the farmer's fields in India. Thus selection under
stress conditions may also prove useful for early maturity
via anthesis silking interval and selection for number
of cobs per plant where the expected genetic gain is
distinctly higher under stress than non-stress conditions.
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