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Identification of Stable Biparental Maize Hybrids
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Technology, Udaipur 313 001, India

Abstract: The biparental hybrids and parental lines were evaluated in four envionrments.
The estimates of stability analysis indicatd that additive (cr2 A) and non-additive
(cr2 D) gene actions were responsible for expression of days to silking and maturity.
tassel length, LAL shelling percentage, biologial yield and grain yield, while non-additive
(cr2 D) gene action were pre-dominant for ASL number of leaves per plant and
number of leaves above main cob. Hybrids (X2W 3121-1-12 x Pop 30-5040-2).
(X2W 3770-2-2-1 x X2,W 3121-1-12), (X,W 8055-2 x X2W 3121-1-12). (X2W 3997-
1-1-1-1 x X,W 8001). (X2W 3048-3-1-2 x X,W 1016-2-3-2). (X2W 3112-1-1-2
x X2W 3048-3-1-2), (X2W 3770-2-2-1 x X2W 3048-3-1-2). (XjW 1629-1-1 x Pop
30-5047-2), (XIW 8055-2 x X\W 8001), (X,W 1629-1-1 X X,W 1016-2-3-2) and
(X, W 8052 x Pop 30-5040-2) exhibited suitability under different agro-climatic
conditions for grain yield and its contributing and developmental traits. while hybrid
(X, W 8052 x X, W 1629- I- I) was appropriate for water stress conditions.
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Plant breeders are emphasizing the need
for development of single cross hybrids
for maize (Zea mays L.), due to their high
yield potentia] and uniformity in
performance. These hybrids require less
land, labor and capital for hybrid seed
production, hence reduce the cost of hybrid
seed. Consistency in the performance of
a superior hybrid is an urgent need to
obtain higher yield potential under different
agro-climatic situations. The genotype x
environment interaction studies could be
used as a tool for measuring reaction of
genotypes to varying environments. Hence.
the present investigation was undertaken
to examine G x E interaction and stability
of biparental maize hybrids.

Materials and Methods

The experimental material was
developed through diallel system, including

12 S4/S5 stage diverged inbred lines (X, W
8052, X,W 8055-2, X2W 3121-1-1-2, XI
WI629-1-1, X]W 10]6-2-3-2, XIWI 8001,
X2W 3770-2-2-1, X2W 3997-1-1-1-1" X2W
3048-3-1-2, X2W 3548-2-2-1-1, Pop.
30-5040-2, Pop. 30-5047-2, derived from
divergent heterotic pools-X,W, X2W and
population 30). These hybrids and parental
lines were evaluated under four
environments (rainfed and irrigated
conditions on clay loam and sand~ loam
soils, respectively) using randomized block
design with three replications and single
row plot of 5 m length. The plant-to-plant
and row-to-row spacing was 60 cm and
25 cm, respective]y. The data were recorded
on 10 randomly selected plants for days
to 50% silking, days to 75% m,!-turity,
anthesis-silking interval (days), I tassel

Ilength, number of leaves per plant, number
of leaves above main cob, leaf area! index
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(LAI), harvest index (HI), sheIling
percentage, biological yield per plant and
grain yield per plant. Statistical analysis
was done as per model suggested by
Eberhart and Russell (1966).

Results and Discussion

The joint regression analysis (Table 1)
exhibited highly significant mean sum of
squares due to genotype, suggesting
appropriate genetic variability in the
experimental material. Significant MSS due
to environment and environment (linear)
revealed that environments considerably
differed from each other. Significant
variances due to genotype x environment
and genotype + (genotype x environment)
indicated that genotypes interacted with
environmental fluctuations. Highly
significant MSS values due to genotype
x environment (linear) and pooled deviation
for all the traits (except anthesis-silking
interval, number of leaves per plant and
number of leaves above main cob, where
only pooled deviation was significant)
revealed that linear and non-linear (additive
and non-additive gene actions) components
of G x E interactions were responsible
for expression of these traits. For ASI,
number of leaves per plant and number
of leaves above main cob, non-linear
component of G x E interactions was
pre-dominant. Rastogi and Rastogi (1998)
and Mani and Singh (1999) also observed
similar trends for various traits.

The stability of individual hybrid was
judged on the basis of individual stability
parameters (Table 2). Hybrid (X2W
3121-1-1-2 x Pop 30-5040-2) was found
stable for days to silking and maturity and
LAI, since it exhibited near unity regression

coefficient (bi= 1), non- significant deviation
from regression (S2 di=O) and early silking
and maturity over population mean.
However, it showed lower mean
performance of LA!. This hybrid exhibited
below-average response (bi< 1) for grain
yield per plant and above-average response
(bi> i) for anthesis-silking interval, revealed
better performance under poor and better
environments, respectively. For other traits
the deviation from regression was significant
(S2 di>O), indicating unpredictability of this
hybrid under varying environments for these
traits.

Hybrid (X2W 3710-2-2-1 x X2W
3121-1-1-2) was found stable for days to
maturity and LA!. It is expected to perform
better under unfavorable environments
(bi<l) for biological yield per plant and
sheIling percentage.

Hybrid (XIW 8055-2 x X2W
3121-1-1-2) exhibited stability in
performance for days to silking, LAI and
shelling percentage.

Hybrid (X2W 3997-1-1-1-1 x XIW
800 I) was stable for days to silking and
maturity, LAI and shelling percentage.

Hybrid (Xl W 3048-3-1-2 x Xl W
1016-2-3-2) was found adaptable for tassel
length, number of leaves per plant, number
of leaves above main cob and LA!. This
was suitable under favorable environment
(bi> 1) for days to silking and under
unfavorable environments (bi<l) for days
to maturity.

Hybrid (X2W3121-1-1-2 x X2W
3048-3-1-2) exhibited co'nsistency in
performance for days to maturity, number
of leaves above main cob, LAI and shelling
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percentage. It is expected to perform better
under high yielding environments (bi> I)
for days to silking and under low yielding
environments (bi<l) for tassel length.

Hybrid(XIW 1629-1-1 x Pop 30-5-47-2)
was stable for days to maturity, number
of leaves per plant, number of leaves above
main cob and LA!. It was suitable under
better environment (bi> 1) for days to silking.

Hybrid (XIW 8055-2 x XIW 8001) was
found consistent in performance for days
to silking, number of leaves per plant,
number of leaves above main cob and LAI
(with low mean value).

Hybrid (XIW 1629-1-1 x XIW
1016-2-3-2) was phenotypically stable for
number of leaves with delayed silking. It
is likely to perform better under low yielding
environment (bi<l) for tassel length and
shelling percentage.

Hybrid (X IW 8052 x Pop 30-5040-2)
was found stable for number of leaves per
plant and LA!. This hybrid is expected
to perform better under high yielding
environment (bi> I) for days to silking and
maturity and number of leaves above main
cob.

The anthesis-silking interval and tassel
length are related to drought tolerance. The
tolerant genotypes should possess low ASI
and larger tassel size. Hybrid (X IW 8052
x X IW 1629-1-1) may perform better under
water stress conditions, since it exhibited
below average response (bi<l) for ASI
and above average response (bi> I) for tassel
length and days to maturity. This was stable

for days to silking, number of leaves above
main cob and LAI (with slightly low mean
value). Rastogi and Rastogi (1998) and
Mani and Singh (1999) also identified stable
superior hybrids in maize.

Thus, it could be concluded that additive
and non-additive gene actions were
responsible for expression of days to silking
and maturity, tassel length, LAI, shelling
percentage, biological yield and grain yield,
while non-additive gene actions were
pre-dominant for ASI, number of leaves
per plant and number of leaves above main
cob. Hybrids (X2W 3121-1-1-2 x Pop
30-5040-2), (X2W 3770-2-2-1 x X2W 3121-
1-1-2), (XIW 8055-2 x X2W 3121-1-1-2),
(X2W 3997-1-1-1-1 x XIW 8001), (X2W
3770-2-2-1 X X2W 3048-3-1-2), (X I W
1629-1-1 x Pop 30-5047-2), (XIW 8055-2
x X\W 8001), (XIW 1629-1-1 x
XIWIOI6-2-3-2), and (X]W 8052 x
Pop30-5040-2) exhibited suitability under
different agro-climatic conditions for grain
yield and yield attributes and developmental
traits, while hybrid (XIW 8052 x X\W
1629-1-1) was appropriate for water stress
conditions.
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