https://doi.org/10.29321/MAJ.10.A03112

' Madras agric. J. 85 (9) : 561566, Sep.. 1978,

- Phenotypic Stability and Adaptation of Certain Pearl Millet
Cultivars

R, APPADURAL' U.S. NATARAJAN? and T.S. RAVEENDRAN*

_ Fqur cultivars of pearl millet, consisting of an open-pollinated variety CO. 6
and threa hybrids KMy UCH 4 and KM, were tested for stability and adaptation in

nine different environments with in Tamil Nadu.

The highest mean yield was registered

by'_CO.G while KMy recorded the lowest mean visld, All the four cultivars were
found to be generally adapted to all the environments because of the unit regression
coefficients. With regard to stability as measured by coefficient of determination,

KMy was outstanding.

In pearl millet (Pennisetum typhoi-
des (Burm.) Stapf. and Hubb.) allogamy
and cytoplasmic-genic male-sterile sys-
tem have enabled the production of
commercial hybrids. Heterogeneous
populations consisting of heterozygous
individuals have also heen releasad as
commercial varieties. Such heteroge-
neity and heterozygosity in this crop
confer adaptability to plant populations
which reflects upon a stable grain out-
put. Information on the phenotlypic
stability and general adaptability of
open - pollinated varieties, composite
populations and F; hybiids which have
been relezsed in pear! millet can be
useful in recommending a generally
adapted variety for a range of environ-
ments. Specific varieties can also be
suggested for special environments. In
the present papar the results of such an
investigation involving four cultivars of
pear! millet are reported.

The other three cultivars were similar in their stability levels.

MATERIALS AND METHODS

The four varieties utilised in the
study are (1) CO.6, (a variety resistant
to downy mildew), (2)UCH 4, (F, hy-

brid) (TNAU), (3) KM1 (BJ.104) and (4)
KM2 (BK.560) (F, hybrids).

These four varieties were tested in
nine different environments spread over
sight locations in Tamil Nadu under
rainfed conditions. Only three triais
(Env. 1, 8 and 9) conducted at the ex-
periment stations, had four replications
each in a randomized block design.
The other six trials in large scale
demonstration plots at cultivators’ fields
were non-replicated.

Mean hectare yields were subjected
to statistical analysis following the
model given by Eberhart snd Russel
(1966) namely,
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Vip = M+ By + 6

Where,

"Bi=

i th variety mean over j th en-
vironment

regression coefficient of i th

variety on environmental index
environmental index(i.e.) The

deviation from the overall
mean attributable to particular
environments estimated as the
difference between the mean
vield of all the varieties in
each environment and the

mean yield of all varieties in
all the environments.

[Vl BE, "I','I_a.- 8.

The regression cosfficients, wers
statistically tested for their difference’

from ‘0" as well as unity. Test of sig-~
nificance between any two ragression
coefficients was also made, Cosfficiant
of determination (r') was calculated for
sach variety, This parameter of stabi-
lity which serves the same function as
that of 6” suggested by Eberhart and

Russel (1966) is more advantageous
because it is independent of unit of
measurement and easy to interpret,

RESULTS AND DISCUSSION

The mean yield of the four cultivars
over all environments, the regression
coefficients and coefficients of deter-
mination are given in Tablel. The
linear regression of the grain yield of

. deviation from regression of the m:llt'wafs over the anuimnmenu_ﬂ

1] , index is illustrated in Fig. 1. The devi-
i th variety over jth environ- ations from the regression for each
ment. variety have also been given so as to

TABLE |. Grain yield stability parameters of the cultivars.

Environ- Grain yield (Kg/hs) Environmenta)
R " cos KM:  UCH.a4 ki index (1)
1. 1170 1063 1044 969 302.5
2. 1088 1033 1032 915 258.0
3. 963 819 813 813 93.0
4. 12819 855 218 520 86.5
5. 869 738 719 614 —24.0
B. 813 718 706 644 —38.5
7. 888 720 669 569 —47.5
8. 506 415 520 448 —2B7.0
g, 637 410 325 292 —343.0

Miean 914 752 727 643 —

b 0.9984 1.0637 1.0114 0.9365 —

r 0.7611 0.9922 0.9460 0.8473 —

s'd 16918 476 3158 8550 —
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KPPADURAL et al. [Val. 65 Neo. 8
TAELE I1. ANOVA

Source di 55 Ms ) . F'.
Cultivars 3 346198 116400(MS)) - 15.86%*
Envirenments = |
Cultivars x £ deomsant } 32 1720512 53766 . —
Cultivars » Environment linear 3 2669 B90(MS.) 0.12 NS
Environment linear 1 1514136 1614136 o
pooled deviation 28 203707

T275(MS;) —

LT

compare the usefulness of these values
vis-a-vis the r* values, as parameters of
stability. The analysis of variance is
given in Table 1.

The differences among the means
of the cultivars were found to be signi-
ficant. However, the genotypic differ-
ences of the cultivars for their regres-
sion on environmental index were found
to be not significant indicating that the
slope of the regression lines of the dif-
ferent cultivars was the same. This
was further evidenced from the fact that
the b values of the different cultivars
did not differ from each other(Table II1).

Significant at P = 0.01: N5 — Mot significant

It could be seen that CO.6 which
is only an open pollinated variety unlike
the other three hybrid cultivars, given
the highest mean yield of 914 kg/ha.
The grain yields of KM 2 and UCH 4
were similar while that of KM1 was the
lowest,

The regression coefficient (b) is a
measure of adaptability and r* Is a
measure of stability (Bilbro and Ray,
1976). 1fb > 1.0, the variety is said
to be adapted to high yielding environ-
ments, On the other hand if b < 1.0
the variety is considered to be less aff-
ected by environmental changes and

TABLE Ill, Regression cosfficients and their significance

'y
Cultivar b {h-ﬂ}fSEb {1-!:”5Eh
CO.6 0.9984 « 0.1855 5,35%# 0.01NS
KMy 1,0537 = 0.0316 33.34%+ 0.70NS
UCH 4 1.0114 == 0,0806 12.34%* 0.14NS
Ky 0.9365 = 0.1327 v B.Dge 0.60MS

**  BSignificant at P = 0.01 NS — Mot significant
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hence adapted to low vielding environ-
menis. The regression lines for all "the
four cultivars are given in Fig. 1. The
regression coefficients were found to
be equivalent to unity in all the four
cases thus, indicating that there was no
difference in the adaptive capacity of
the cultivars.

The stabiiity parameter r* was very
high for all the cultivars, thus, showing
that the wvariation not attributable to
regression was very small, However,
the r* value of KM2 was significantly
higher than those of the others indicat-
ing that it has the greatest stability.
The differences among the r* values of
the cther cultivars were not significant
indicating that these cultivars were
more or less similar in stability. The
usefulness of i value as a stability par-
ameter in place of deviation mean squ-
are is quite clear from the fact that the
r¥ values of different cultivars caneasily
be compared and interpreted which is
not possible in the case of deviation
mean square,
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An idesl cultivar is one which: it
a high mean value, a unit’ ragmssmﬂ
coefficient and a cuaffmiant ol da?errm
nation as high as. poss:bia The *..-anety
CO.6 meets the first two rsquiremants
while the hybrid KM2 - “meetls. iha asg!
two requirements: So it" can be f'md
that although CO.6.and KM2 arg ganer
ally adapted to all lvt:es of. anwmn
ments, the former is a. hsgh Vielde
whereas the latter is a stabla yisider
UCH.4, although yielding squivalent tc
KM2, had lesser stability of performance

KM1 is a relatively poor yielder. ana

with less stability.
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