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ABSTRACT

Thirteen maize hybrids along with two checks were evaluated under six locations spreading over different agro-climatic zones of
Himachal Pradesh during Kharif 2007 for stability parameters with respect to seed yield and other traits. Pooled analysis of variance
indicated the presence of considerable variability among the genotypes as well as environments with respect to the characters studied.
Significant mean squares for hybrid x environment (H x E) interaction revealed the differential response of hybrids over environments
for all tha characters. The partitioning of environment + (hybrid x environment) mean squares further confirmed the existence of
significant variation among the environments with regard to their effect on the performance of hybrids for all the traits. The hybrid
X-717, having high mean yield and average stability exhibited general adaptability for seed yield whereas, three hybrids DMH-829, X-
789 and NMH-51 showed general adaptability for early silking and maturity across the environments in the state. It was concluded that

plasticity of different components be taken into consideration while selecting for stability in yield and related traits.
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INTRODUCTION

Maize (zea mays L.) considered as the queen of
cereals, is the third most important cereal crop in the
world. In India it is cultivated over 8.0 million hectare
area with a production of 16.78 million tones having a
productivity of more than 2 tones / hectare thereby
contributing 7 % in the food basket of the country
(Annonymous, 2008). In Himachal Pradesh, itisthestaple
crop for food and fodder. Although, maize productivity in
thishill stateishigher than the national average, yet there
is still alot of scope to increase it further. The major
constraint for realization of full yield potentia inthe state
isthelack of availability of highyielding varietiessuitable
for cultivation under varied agro-climatic conditions.
Genotype x environment interaction is of major
importanceto a plant breeder in devel oping highyielding
and stable maize genotypes which can withstand
fluctuating environmental conditionsprevailinginthestate
during Kharif season and produce commercially
satisfactory harvest. High and stable yield of hybridsis
highly desirablein maize breeding programme. Stableyield
of a hybrid would mean that its rank, relative to other
hybrids, remainsunchanged in agiven set of environments
(Abera et al., 2006). Therefore, an attempt has been
made in the present investigation to evaluate different
maizehybridsfor their stability performance under varied
agro-climatic conditionsin Himacha Pradeshwheremaize
istraditionally grown under rainfed situations.

MATERIALS AND METHODS

Thirteen maize hybridsalong with two checkswere
evaluated in randomized block design with three
replications during Kharif 2007 under six locations
spreading over different agro-climatic zones of Himachal
Pradesh viz., Bajaura, Dhaulakuan, Berthin, Kangra,
Sunder Nagar and Palampur. The sowing was completed
during the first fortnight of June at all the locations and
recommended package of practiceswasfollowedtoraise
the crop. Datawere recorded on plot basisfor daysto 50
% tesseling, daysto 50 % silking, daysto 75 % maturity
and seed yield and on ten randomly taken plantsfor cob
placement height (cm) and plant height (cm). Seed yield
of each hybrid was calculated at 15 % moisture and
converted into g/ha. Stability parameters for different
characterswere computed using the regression approach
of Eberhart and Russell (1966).

RESULTS AND DISCUSSION

Pooled analysis of variance over environments
showed significant differences among hybrids and
environments (Table 1) indicating the presence of
considerable variability among the genotypes as well as
environments with respect to the characters studied.
Significant mean squaresfor hybrid x environment (H x
E) interaction reveal ed the differential response of hybrids
over environmentsfor all the characters. The partitioning
of environment + (hybrid x environment) means squares
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Table1: Joint regression analysis of varience (mean squares) for different traitsover six environments

Source of variation df. Days to. 50% Day; tq 50% Daysto 75 % o af::ec:gent Plant height Seed yield
tasseling silking maturity (cm) (cm) (o/ha)
Hybrid (H) 14 53.22* 52.60* 37.44* 858.83* 734.09* 713.18*
Environments (E) 5 412.98- 430.15* 696.68* 4328.34* 10587.85* 4446.00*
Hybrid x environment (HXE) 70 5.51* 7.02* 10.90* 238.08* 347.45* 274.54*
Environment + (H XE) 75 29.24* 30.86* 49.84* 362.63* 813.95* 381.81*
Environment (linear) 1 2064.91 " 2150.78" 3483.42° 21641.80* 52940.00 22230.00"
H x E (linear) 14 1.147 233 6.637 78.36 150.24 60.50
Pooled deviation (non linear) 60 1.79* 2.19* 2.70* 74.31* 100.05* 92.64*
Pooled error 168 0.11 0.17 0.54 9.33 12.79 6.36

* Significant against pooled error at 5 % level; *significant against pooled deviation at 5 % level
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Days to maturity

responded well to only poor environments for this T
character. Two hybridsviz., EMH-1003 and VMH-2009 /‘ + Pasmou
were also found to be stable over the environments but 5 1 = Crea by
were slightly late for daysto silking. For maturity, three o N T
hybrids Viz., DMH-829, X-789 and NMH-51 with unit 0*-“"‘106"? ;-‘@"? R f‘@\« K \-s*-”‘\\é*n@,\f»‘@@\_ S e
regression and non significant deviations from regression TH ¥ walint A

werefound to be stableand slightly early in maturity over i

different environments (Table 2 and Fig. 1). For cob
placement, only one hybrid PMZ-4 (check) was stable
having unit regression and non significant deviationsfor
regression but exhibited dightly higher cob placement
height (128.4 cm) than the popul ation mean. None of the

Fig.1: Mean performance of maize hybrids for seed yield

(above) and maturity (below) at six locationsin HP
during 2007

hybrids was desirable and stable for plant height as all
the hybrids showed significant deviationsfor regression.

Seven hybridsviz., X-717, PMZ-4 (Check), DK C-
7074, X-121, Apoorva, X-789 and EMH-1000, in order of
their merit, recorded higher seed yield than the grand mean
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(Table 2 and Fig. 1). Among these, the hybrid X-717,
having higher seed yield, unit regression and non significant
deviation from regression, was considered as stable and
desirable for seed yield over the environments. Another
hybrid, NMH-51 could al so be considered stable for seed
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yield asit had unit regression, non significant deviations
from regression but slightly lower seed yield. Earlier
workershave also identified stable mai ze genotypes based
on phenotypic stability analysis across the environments
(Javed et al., 2006; Kaundal and Sharma, 2006; Abdulai
et al., 2007; Jai Dev et al., 2009).

Theresultsof the present investigation revealed that,
although, no single hybrid was found stable for al the
traitsstudied, however, thehybrid X-717, having high mean
yield and average stability exhibited general adaptability
for seed yield whereas, three hybrids DMH-829, X-789
and NMH-51 showed general adaptability for early
maturity across the environments in Himachal Pradesh.
It may, therefore, be useful to consider plasticity of
different components while selecting for stability inyield
and related traits.
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