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COMBINING ABILITY OF NEW MALE STERILE LINES OF DIVERSE
SOURCES IN PEARL MILLET FOR YIELD AND YIELD COMPONENTS
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ABSTRACT

Nine male sterile lines of pear milet and six inbreds were evaluated for their combining
ability in a line x tester mating design. The GCA and SCA variance focussed the importance of non-
additive effects for days to 50 per cent flowering, panicle girth and grain yield per plant indicating
heterosis breeding for yicld improvement, For plant height and humber of productive tillers, both the
components were almost cqual. Among lines, 834A and Pb40SA were good combiner for vield and
338A and Pb302A for carly flowering. The testers PIB 2231P, PT 1921 and K560-230 were good
combiner for grain yield per plant. The hybrid 834AxPIB 2231P showing highest mean expression
and sca effect for grain yield offered scope for exploitation of heterosis.

KEY WORDS :

In pearl millet Pennisetum glaucum(L.) R.Br.)
there is a need to study the combining ability of
parental lines for identifying prepostent parents and
potential hybrids since the development of hybrids
possessing high yield is being felt owing 1o the
manifestation of heterosis for yield. The present
study was undertaken to assess the combining ability
of nine male sterile lines of diverse sources and six
inbred lines for yield components in pearl millet.

Combining Ability, Pearl Millet, Male Sterile Lines.

MATERIALS AND METHODS

Six inbred lines of pearl millet derived from
diverse sources were crossed with nine new male
sterile lines wviz, 81A, 834A, 3383A, Pb302A,
Pb305A, Pb403A, Pb40SA, PT732A and mslA
representing  different cytoplasmic bases. The
resulting F1 hybrids were grown at Regional
Research Station, Virdhachalam, TamilNadu is a

randomised block design with three replications

during kharif 1987, in single row of three m length
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fable 1. Analysis of variance for different characters
Characters

SN f;‘ff:::l’"f; Plant height pm’::::x:;m Paniclelength  Paniclegith  Grain yield
Hj-'_tlﬁ.ds |2.95%* 1373.00* | 96 2941 241 124.72**
Lines 16.11** 4276.75* 4,75 55.83%= T.17%* 266.12%+
Testers 41.53% 3394.78%* 6.49%* 92.31%* 2.98%+ 333,78+
Line x Testér B 74 539.64%* (LE4w~ 16.26%* 1.39%* T93]**
Error 065 63.91 0.15 338 022 9.87
GCA 0.89 146.49 0.21 257 0.16 1021
SCA 270 156.91 0.23 429 039 20.15
GCA - SCA 0.33:1 0.93:1 0911 0.60:1 04I:1 0.51:1
* Significant ot p=0.05 ** Significant af p=0.01

nd spaced 45cm apart. The parental genotypes
‘ere also randomised and sown in adjacent plots
ith three replications. Observations on six trails
iz, days 50 per cent flowering, plant hight,
number of productive tillers per plant, length of
nanicle, girth of panicle and grain yield per plant
were recorded on ten randomly selected plants. The
combining ability analysis was carried out
following Kempthorne (1957).

RESULTS AND DISCUSSION

The male sterile lines chosen for the present
study are based on different sources of cyctoplasm.
The lines 81A, 834A and 3383A represent Aj
sytoplasm; Pb302A and Pb305A belong to A2

cytoplasm, Pb403a and Pb405A to A3 cytoplasm,
ms |A belongs to V cytoplasm while PT732A is
yet to be characterised. The data on analysis of
variance for combining ability is given in Table 1.
The variance due to lines was significant for all the
characters studied, indicating greater variation
among lines selected for the study. The testers were
also genetically differentiated with each other in
respect of many morphological and economic
attributes as indicated by the significant variances
for all the characters. The differences between
hybrids were also significant for all the traints,
indicating that the hybrids varied considerably
among themselves. The variances due to interaction
between lines and testers were highly significant
for all the characters, indicating the importance of

Table2. General combining ability effects of parents

Characters

Genotype Eﬁ":"["ﬂ': \ff;:; Plant height m’:ﬂ'::;‘:m Paniclelength  Panicleginth  Grain yield
Lines
BlA (.69 217 0,09 0.68 0.19 1.99
834A 0.75%* B4 .57 1.94%¢ 0.09 5,044+
3383A -1.86%* -10.43** 0.g5%= -0.67 0.3 1.11
Pb302A . -1.25** -16.39°* 0.52** -0.64 -0.87*" 3,120
Pb305A -0.20 116 Q0,11 117 023 0.81
Pb403A .52 -16.43%% 0.40%= -fLGS" 94+ -7.43%*
Pb40SA 0.75%* 21,18 0,39+ -0.30 0.52%* 4,180+
PT732A 0.19 _ 2.74 -0.08%* 0.70 0.63** 207
ms 1A 0.41 26.80% 0,629 117 0.85%* 052
Testers
PIB2231P 0.50%+ 391 0330 0.93 0,02 3.16%*
K560-230 141" 225 A).24%= .40 032" 1.86*
PT1921 123 21.31** 024% 274 0,334 2,124
PT3832 0.10 387 0264 L5I" 0.14 0.29
JLI04 0,01 5,189 0.13 0.25 0.07 086
Local 196 -10,60** 0,95+ 3474 -0.564 .56

* Sipnificant af p=0.05  *~ Significant o p=0.0]
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Table3. Best parents and Hyhrids based on mean performance and combining ability effects.

Chibiciie Line Tester Hybrids -

Mcan pea Mun gca Mean seo
Daysto S0 percent 33834 Local Local Pb302A x Local  Pb302A x Local
Mowering (early)
Plant heigh
i} Tall Ph30SA ms | A PT1921 PTI92 mslAxPTI921  mslAx PT1921
i) Dwarf PT732A Po403A PIB2231P Local Pha03A x JLIND4  Pb405A x PIB223]
Mumber of Tillers J3B3A 33E3A Local Lueal Ph302A x Local Pb305A x JLIO4
Panicle length Bada H3dA FT3832 PT3832 834A x PIB2231P  834Ax PIB2231P
Panicle girth a3d4 msl A K360-230 PTI921 BidA x PIB223]P 81A x Local
Grain vicld B34A B34A PT3832 PIB2231P B34A x PIB2231P _ 834A x PIB223IF

specific combining ability effects for these
characters. The proportion of GCA 1o SCA

variance focussed the importance of non-additive

effects for days to 50 per cent flowering, panicle
length, panicle girth and grain yield per plant
indicating the nced for heterozygosity in the
population and heterosis exploitation for yield
improvement. Similar result was reported by Tyagi
et al. (1975) and Basavaraju et al. (1980) for days
to 50 per cent flowering, Tyagi et al. (1975)
Mukerji ef al. (1981) and Mithila (1987) for panicle
length and Mithila (1987), Virk (1988) and

Vijayalakshmi (1990) for grain yield. For plant .

height and number of productive tillers additive and
non additive components were almost equal.

The estimated gca- effects of parents for
different characters are given in table 2, The parent
834A was the best combiner among lines, for yield
and showed good combining ability for late
flowering, dwarfness and panicle length. The parent
pb405A was a good combiner for late flowering,
tallness, panicle girth and grain yicld per plant. The
parents 3383A and pb302ZA were good combiner
for early flowering, dwarf stature and number of
productive tillers per plant but the latter parent
(Pb302A)showed significant negative effects for
panicle girth and grain yield. PT 732A and mslA
were the best combiner for panicle girth. Among
the testers, P1B2231F was a good combiner for
early flowering and grain yield, PT1921 was the
best combiner for lateness, panicle length, panicle
girth and grain yield. K560-230 was good combiner
for lateness, panicle girth and grain yield per plant.
The highest per se performance and maximum sca
effect for grain yield was recorded by the hybrid
834A x PIB2231P (Table 3). The parents ifvolved
in the cross were good combiners. The outstanding

performance of the hybrid was due to exploitatic
of gea and sca effects.

“The studies indicated that the genotype havi
high gca for lateness, high / average gea for panic i
length / panicle girth as in 834A was go
combiners for yield. The parents showing g
effects in desired direction can also be used as o:
of the parenis for hybridisation programme. Th
other parent involved should be a high combine
for seed yield. The parent showing very high gc
for a particular character could be used for
specific’ component improvement programme. A
the yield and its major components are under th
influence of non-additive gene effects, heterosi
breeding could be profitably employed for th
improvement of yield in pear! millet.

REFERENCES

BASAVARAIUR., SAFEEULLA, K.M. and MURTHY, B.R
(1980). Combining ability in pearl millet. Indian J
Genel., 40:528-536,

KEMPTHORNE, O. (1957). An introduction lo Geneti
Statistics, John Wiley and Sons, Inc,, Mew York.

MITHILA,J. (1987). Genetic and biochemical studies in pear
mitlet (Pennisetum americanum(l.) Leeke), M.Sc(Ag.
Thesis. Tamil Nadu Agricultural University, Coimbotore.

MUKHERIN, P., DWIVEDI, 51., SINGH, B.D. and SAHU
G.R, (1981). Genetic divergence and chamcter associntion
in pear] millet. Indian J. Agric. Sci., 51:69.72.

TYAGILC.S.,, ARORAND., SINGH, R.K. and SINGH, K.P
(1975). Combining ability onalysis in  Penniserun
typhofdes (Burm.) $-& H. J. Res. Haryana Agric. Univ,
5:14-24.

VUAYALAKSHMI, €. (1990), Genetic and biochemica
characierisation of male stenle hine of peard mille
(Pennisetum glaucum (L.) R.Br.). M.Sc.(Ag) Thesis
Tanil Madu Agrculiural University, Coimbatore,

VIRK.D.A. (1988). Biomeiriﬁl analysis in pearl miller: A
review, Crop Improv,, 15:1-29,

(Received: Febuary 1994 Revised: June 1994,



