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ABSTRACT

An evaluation was undertaken to study the breeding value of the F, population of six crosses (IP 20381 x PT 5665, |P 20381 x GP15071,
IP 20381 x IP 19125, IP 20381 x IP20350, P 20334 x 1P 20350 and IP 19125 x GP 16239). Mean performance, variability, heritability,
genetic advance and inbreeding depression were estimated for stover cum grain yield and six associating traits viz., plant height (cm),
number of tillers per plant, number of productive tillers per plant, number of leaves per plant, leaf length (cm) and panicle length
(cm). The results revealed that the cross IP 20381 x IP 19125 was found suitable for fodder improvement, |P 20334 x IP 20350 for grain
improvement and | P 20381 x GP 1507 for dual purpose. The high estimates of heritability and genetic advance for almost all characters
indicated the presence of additive gene action and hence selection for these traits could be effective in improving stover and grain yield

of pearl millet.
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INTRODUCTION

Pearl millet [Pennisetum glaucum (L.) R. Brl]isa
staplediet for the vast mgjority of poor farmersand also
forms an important fodder crop for livestock population
inarid and semi arid regions of the country. Thoughit has
dual utility value, breeding in the past was mainly
concernedwithincreasing itsgrain yield but fodder aspect
was considered as secondary (Suthamathi and Stephan
Dorairagj, 1995). So nhow emphasis is increased on
development of dual purpose pearl millet for ensuring high
grainyield aswell ashigher dry fodder yield under rainfed
cultivation

The F, is the critical generation in plant breeding
and it determines eventual success or failure of the
hybridization programme (Jenningset al., 1979). Selection
for the improvement of quantitative characters can be
effective only when the segregating generation display
the potential variability. AccordingtoAllard (1960), high
mean and variability for acharacter in the F, population
constitutetheideal sourcefor exercising selection. Mean
performance serves as basis for eliminating undesirable
crosses and variability helps to choose a potential cross
sincevariability indicatesthe extent of recombination for
initiating effective procedures. At the same time studies
on inbreeding depression would be hel pful in knowing the
stability of hybrids when they are advanced to further
generations. In the context of the above considerations,
mean performance, variability and inbreeding depression
of the pearl millet for grain cum stover yield and its
associating traits were studied.

MATERIALS AND METHODS

The F, generation of the six crosses (1P 20381 x PT
5665, 1P 20381 x GP 15071, 1P20381 x IP 19125, IP20381
x P 20350, P 20334 x 1P 20350 and IP19125 x GP 16239)
was used for the study. The experiment was laid out in
the new area, Department of Forage crops, Tamil Nadu
Agricultural University, Coimbatore. Seeds of the parent,
F, and F, generations were raised in rows with spacing
of 45 cm between rows and 15 cm between plants. Fifty
plantsfor parentsand F, two hundred plantsfor F, were
chosen for this study. Need based cultural and plant
protection measures were followed. Observations were
recorded on plant height (cm), number of tillers per plant,
number of productivetillers per plant, number of leaves
per plant, leaf length (cm), panicle length (cm), stover
yield (g) and grainyield (g).

Statistics such as mean and phenotypic and genotypic
co-efficient of variation (PCV and GCV) were computed
based on the method suggested by Burton (1952).
Heritabilty in the broad sense was computed with the
formula suggested by Lush (1940). The genetic advance
was estimated by adopting the method suggested by
Johnson et al. (1955). Inbreeding depression wasworked
out as per the formula suggested by Rao and Murthy
(1970).

RESULTS AND DISCUSSION

The values of mean, coefficient of variation,
heritability and genetic advance as per cent of mean are
giveninTable 1. Thecross1P20387 x GP 15071 occupied
first position based on mean for three characters viz.,
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Table1: Mean, variability, heritability and genetic advance number of productive tillers per plant, stover yield and
of various charactersin second generation of Pear| grainyield. Thecross|P 20381 x PT 5665 recorded high
millet mean performance for number of tillers and number of

A Genetic i
Crosses Mean P&/?V G(SV Her It;blllty advance as per leaves and the cross IP 20381 x 1P 20350 observed hl_gh
0 () (*0) centt of mean per sefor leaf length and panicle length. Cross or family
Plant height with higher mean would throw reasonably more number
El XPs 20061 783 7.8 99.57 16.08 The probability of obtaining superior lines can be
1 xPg 20626 6.67 6.65 99.48 13.67 . : ) : .
PxP, 19149 1134 1133 9981 2331 worked out in early generation provided estimates of first
PsxPy 19652 1115 1114 99.81 22.93 and second degree of statistics of genetic variation are
Pgx Py 19025 1262 1261 99.86 25.97 available (Jinksand Pooni, 1976). Such informationwould
’F\f”)r:‘ger Of;g'(‘;gs 6l Al o500 o4 be of immense use to plant breeders for differentiating
1 2 . . B . . . .
P,xP, 887 3673 3504 9101 68.87 Crosses (Sngpe, 1982). Out of theeight c_hara_cters studied,
P,xP; 822 2779 2512 81.72 46.78 number of tillersand number of productivetillersshowed
PxPy, 891 3139 2941  87.79 56.78 highvariability inall thesix crosses. High GCV for theses
PexPy 803 4150 4038 9467 80.92 characters indicated the possibilities for utilization the
’F\’f XPo 763 3335 3179 90.85 6242 variation for further improvement. Similar trend for these
umber of productivetillers .
P,xP, 757 3127 2996 9182 59.15 two characterswas also reported by Yuvaraja (2003). In
P.xP; 785 3366 3254 93.44 64.79 general moderateto high variability wasexisted for amost
PixPg 682 4028 3867 92.16 76.46 all characters in al the crosses. The trait stover yield
il X Ell g';‘zl i;'gi ig'gg gi% gg'gz alonerecorded low variability intwo crosses (1P 20334 x
6 11 . . 0 . .
Number of leaves 20334 x 1P 20350 recorded high variability among all
P.xP, 6000 1914 1907  99.28 39.15 crossesfor number of productivetillers, number of leaves,
PixPy 5357 1450 1428  96.90 28.95 leaf length and panicle length. For grain yield, only one
PixPg  57.39 1359 1347 98.13 27.48 cross (IP 19125 x GP 16239) recorded high variability
P.xPy 5956 2033 20.29 99.56 41.70 T C e
PoxP, 5336 2357 2353  99.70 48.41 and remaining crosses possess moderate variability. But
Pgx Py 4929 1586 1571 98.13 32.06 Yuvargja(2003) reported high variability for plant yield.
Leaf length The estimates of genotypic coefficient of variation
PixP, 5247 1074 1053 96.16 2L.27 alone may not be adequate for selection and hence
PxP; 5068 11.62 1137 95.72 22.92 . : )
P.xP;, 4885 1206 1189 97,20 2415 heritability estimates and geneu ¢ advance as per cent of
P,xP, 5304 1131 1115 97.21 2265 mean should also be considered (Johnson et al., 1955).
PexPy 4398 1535 1522 98.33 31.10 The high habitability estimates for all the characters
Es X Pllol 5t2r-]03 1350 1339 9838 21.36 revealed the minor role of environment in the expression
anicle leng .
P.xP, 2248 2036 1994 95.93 40.24 of the _characters. A similar result was reported by
PLxP; 2343 2113 2065 9550 4157 Yuvargja(2003). _
P.xP; 2282 2074 20.39 96.66 41.29 High heritability indicates that effectiveness of
PixPy 2686 1696 16.59 95.71 3344 selection for phenotypic performancewashigh, but it did
PexPy 2360 2135 2111 97.73 42.98 not necessarily mean a high genetic gain for aparticular
PsxPyp 2321 1905 1874  96.73 37.96 h So hiah heritabili ) a ith high
Green fodder yield character. So high heritability estimates along with hig
P,xP, 37479 1154 1153 09.82 23.73 genetic gain render the selection effective. All the eight
P1xP; 40429 1137 1136 99.82 23.38 biometrical charactersin al the six crosses showed high
El x ﬁs ggg-gg ﬁég ﬁgg gg-gg g% genetic advance as per cent of mean except for plant
1XF1p - . . . . . .
P.xPy 35715 088 987 99.83 20.33 height in cross IP 20381 x GP 15071 and 1P 20381 X IP
Pex Py 38291 6.61 6.60 09.62 13.56 19125 where it was moderate and for green fodder yi ed
Grain yield per plant in cross IP 19125 x GP 16239 where it was
P xP, 2729 1729 1687 95.13 33.89 moderate.
PixP; 2881 1439 1402 94.95 28.14 High estimates of heritability and genetic advance
P xP; 2648 17.22 16.89 96.16 34.11 S .
P.xP, 2854 1833 1811  97.52 36.83 for @imost &l character indicated the presence of additive
P.xPy, 2680 1910 1894 98.27 38.67 gene action and hence selection for these traits could be
PgxPyy 2405 2237 2216 98.16 45.23 effectiveinimprovingyieldin pearl millet. Thismay also
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F, crosses Green fodder yield (gr_n) _ Grain yield (gm)_ _
F; mean F, mean Inbreeding depression (%) F; mean F, mean Inbreeding depression (%)
Py x P, 494.83 374.79 24.26 39.11 27.29 30.22
P; X P3 498.22 404.29 18.85 37.83 28.81 23.84
P1 X Pg 494.83 396.29 19.91 35.43 26.48 25.26
Py X Py 467.92 393.39 15.93 38.11 28.54 25.11
Ps X P11 431.69 357.15 17.27 32.56 26.80 17.69
Pg X Pyo 419.53 382.91 8.73 33.92 24.05 29.10

help in establishing a close relationship between the
genotypes and phenotypes.

Theinbreeding depression for green fodder yield per
plant and grain yield per plant of all six crosses are
presented in Table 2. The comparison of F, mean in
relation to F1 mean revealed that there was substantial
amount of inbreeding depressionin all the crossesfor both
grain and fodder yield except in the cross P 19125 x GP
16239. Thiscrossrecorded ow inbreeding depression for
green fodder yield. The cross IP 20381 x PT 5665
possessed high inbreeding depression for both grainyield
and fodder yield.

The study, therefore, reveal sthat the cross 1P 20381
x IP 19125 displayed some what high mean for green
fodder yield with high variability, heritability, genetic
advance and moderate inbreeding depression and hence
suited for fodder improvement. The cross IP 20334 x IP
20350 secured high mean, moderate variability, high
heritability and genetic advance and low inbreeding
depression for grain yield. So this hybrid may be suitable
for improving grainyield. For dual purpose, the cross IP
20381 x GP 15071 was suitable as it posses good mean
for aimost all character include green fodder yield and
grainyield and appreciable amount of variability ( except
plant height) and high heritability and genetic advancewith
moderate inbreeding depression.
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