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It ean be inferred form the results of genotypic
correlation  cocfficients and path analysis  (hat
panicle length, grains per panicle, 100 -. grain
weight and harvest index showed not only positive
correlation cocfficients but also positive direct
cffects on yield.
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ABSTRACT

General and specific combining ability variances and effects for seven fodder characters

were studied in bajra-napier interspecific hybrids obtnined in line x tester programme involving 9
CMS lines of bafra as female and 6 genotypes of napier grass, as male. The mean squares due to-
general and specific combining ability were significant indicating the importance of both additive and

- dominance components. The magnitude of sca variances was greater than that of gea for all
characters suggesting the predominance of non-additive gene action, The parents, 405 A, 306 A, and
732 A among the CMS lines of bajra and FD 466 and FD 435 among napier grass were identified as
best general combiners. The crosses 306 A x FD 466, 306 A x FD 435, 437 were the best specific
combinations for forage vield. High heterosis observed for different forage yield characters was

mostly due to the desirable sco effects,

KEY WORDS :
Combining Ability

Among the cullivated perennial grasses,
bajra-napier hybrid grass has been acclaimed as the
highest forage yielder in an unit time and space.
Bajra-napier hybrid grass is an inter-specific hybrid
produced after crossing bajra  (Pennisetum
glawcum) with napier (P. purpureum). In the past,
the production of bajra- napier grass had been due
to the mmvolvement of bajra genolypes that were
either grain or fodder types (Patil and Goshe, 1962;
Gupta 1969; Narayanan and Debadghao, 1972;

Bajra, Napier Grass, Inter - Specific Hybrids, Heterosis,

Gupta and Bhardwaj, 1975; Amirthadevarathinam
and Stephan Dorairaj, 1992 ; Suthamathi, 1993).
The sel seeds obtained in such crosses that involved
grain or fodder bajra genolypes as ovule parents,
were made of both hybrid and selfed seeds of
bajra. The CMS lines of bajra were used in
hybridisation programme with napier and the
resulting inter - specific hybrids were studied for
their performance relating to fodder yield and its
component characters besides estimating the
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Heterosis and Combining Ability in Bajra - Napier Hybrids £

-Tnfﬂe L. ANOVA for combining ability in‘bajra-napicr bybrids .« ..

: ' , Tillers per * Leaves per tem Fodder vield

1 - Soimve. df  Plant height «:Imu::. ‘ lm“" . Leaflength _l..aaf'bnzndth Ihiikntss p___r:;j'm"p‘
Replication 1 33.56 7.79 0.60 1.45 003 0.05° .05+
Crosses ™ 53 l44681%  ZT.Ig% 454%  34979%* (15" 0.02%* 0.05+*
Females © B 00306 6279+ 352%% 22030 0.34%* 0.04%* f.34%
Males © oz 5 165212%%  17.54 9.69%* 318.43%* 0.06%* (.02 0.02%=
.F'qmlu x Males 40 1511.89%* 21267« 4. BO=# 379554+ Q.12% 0.01 0.13*
Error 107 5437 207 1.72 295 0.01 0,01 0.003
6 gea NE. 1.026 0.12 NE . .- 005 0,001 0.003
6% sca 728,76 9,59 2.45 IBB30 .. 0.06 M.E. 0.064

*, ** Significant at 5% and 1% level respectively; N.E. : Not estimable

ge '::.pntg?lia] of the CMS lines of bajra in the
deyelopment of high yielding hybrids.

MATERIALS AND METHODS

Nine CMS lines of bajra (303 A, 306 A, 405
A, 732 A, E‘.’}d.ﬁ. 852 A, TRI23 A, 111 A and 81
A) wera with six genotypes of napier (FD
435, 158, 466, 437 and 439) to raise 54
h nds ac rdmg to the model of Kempthome
(1957) during rabi 1991. The hybrids and their 15
parents, ann:i Co 2 bajra-napier hybrid were sown/
planted in a randomised block design with two
replications, in the experimental plots at the
Department - of Forage crops, Tamil Nadu
Agricultural University, Coimbatore, during kharif

inclusive of Co 2 were conducted separately in the
ﬂd_}au::nl‘. blocks. Each experimental plot was made
of three rows of 4m length spaced at 50 cm. Sceds
of hybrids and CMS A lines of bajra were hand
drilled in rows. Two or three budded stem cutlings
of napier and Co2 BN hybrids were planted
adopting a spacing of 50 x 50 cm. Thinning was
«done at appropriate lime in the secd sown crop.
Standard cultural, manurial and management
practices were followed. At the time of second cut,
data were recorded on five compelitive clumps in
each plot for green fodder yield and its component
characters: plant height, number of tillers per
clump, number of leaves per tiller, leaf length, leal
breadth, stem thickness and green fodder yield.
‘Five tallest” tillers, one each from fve mandom

1992. The.itrials for, the hybrids and parents
Table 2 General combining ability effects (gi) of parents of bajra-napier hybrids
Plant height Tillers Leaves Leaf length Leaf Hreadth ~~ Stem thickness - Fodderyicld

. m Sl . om,, gl .m =i ..m g m gi m Bl m i
Females (CMS lines) R ' '
3034 1006 3% 61040 65 028 445 ASTUim Toor 091 005 om o
06A° 1493 -160 89 127 63 078 500 s6 VIS faae 22 Tom o o4s 020
J0SA 1685 833 7.8 15207 68 019 64s  FS asl bgbtt 116 001t oas oo
T2A . 454 4610 20 118 60 020 W26 AV T30 lde 152 003 04 nos
834A° 1197 476* 41 082 54 036 - '$:.r| 004 IR 0ORCT 108 001 026 0060
BS2A 98BS 14T S1 RST 56 0567368 4560 245028 005 g2 opzs pasee
TRIZA 1196 -S36* 38 307 S0 000 U U02 377 232 OU6Y 087 0% 636 047
81 A 719 1026% £0 032 7.0 056487 3950 165 024%7 093 D5 03IS 005
HIA "327 Ca47 %7 318 62 DALY U446 403t 208 0Dt RIS any . fauc ntans -
Malu{napler} A oo A
FDA35™ 1628 ' 1444 79' -140° 7.0 100** 902 LS08t, 202 0000, 102 000 085 0o
FD444 1697 1817 9.0 066 76 000 6L 40300, 198 DOV 0T6 0SS ho
FD4sB 1354 796" 53 Od6 B0 050 782 033 356, 000, 100 002 oar o
FD456 1688 -1196* 1020 143%* 34 1477 982 40500 164 O 120 pol o o
FD4T., 1546 301 88 057 68 -006. 849 230 208 006 080 05 05 nme
FDAJJ6LS 563 84039 72 038 250 496 226 070 D82 om0 065 ool

*, ¥ Sipnificant ot 5% and 1% level reipectively.
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Table 3, Estimates of menn, sen effects and hui‘agrmis far lmpnrtl_nii!gh forages y|jlding bajra napler hybrids

Churcters G AxFD466 306AxFD435 306 AxFDA437 IRIZZAXFD466 852AxFD439 834 A x FD 437
Fodder yicld per clump '

m (kg) 2.4 2.05 203 1.95 1,65 1.55
s¢a 0.68** 0.32%* 0.22%* 0.22%* 0,70%* 0.30%*
h 115.0 113.5 1109 103.1 719 615
Plant height '

m (em) 118.5 167.8 148.1 107.5 141.6 119.0
sca -3.21 19.63* 17.43% -10.46 -67.67 8.5

h 124 24.0 9.5 20.6 46 -12.1
Tillers / clump

m (cm) 17.5 14.0 15.0 5.5 10.5 B.5

sca 3.39%* 1.45 2.05* 2.19* 3,26 3,30
h 302 213 16 320 220.1 24.3

Leaves/ller

m (em) 10,0 12.5 115 10.0 8.0 9.0

sca 0.83 1.17 1.22 -0.50 0.28 040
h : 8.7 35.9 25.0 -13.0 8.7 313

Leaf length

m (em) 88.8 61.5 492 69.7 52.5 69.0
sea 27.13* 9.00* -10.67 17.51* 10.40 14.10%
h 77.2 228 18 39.1 4.8 377
Leaf breadth :

m (cm) 2.2 2.5 25 2.8 26 2.1

sea -0.29* 0.09 0.15 0.20* 002 -0.2¢
h 65 8.7 87 219 13.0 87

Stem thickness -

m (cm) 0.85 095 0.90 0.90° 0.90 0.10
sea 0,12 0.04 0.02 -0.15 0.02 0.10
h 23 9.2 _ 35 -19.5 3.4 3.4

* %% Sionificant at 5% and 19 level respectively.

clumps were used for measuring plant height,  nop-additive type of gene action in the inheritance
number of leaves, leaf length, leaf breadth and  of fodder yield characters in the interspecific
stem thickness. Longest leaf was taken for  bajra-napier hybrids. Non- significant differences
measuring its length and breadth. Combining  observed for stem thickness in males as well as
ability analysis was done following the method of  females x males interaction suggested that the gea
Kempthome (1957). Heterosis was estimated as  of female lines ie. CMS lines of bajra was largely
per cent improvement over the-standard Co 2  responsible for the expression of this character in

bajra-napier hybrid. the hybrids, The non-additive genetic variance was
higher than additive genetic variance was higher
RESULTS AND DISCUSSION than additive genetic variance for all the character

upder study. Preponderance of non additive genetic
effects has already been observed. for fodder yield
characters in the interspecific bajra-napier hybnds
(Amirthadevarathinam and Stephan Dorairaj,
1992: Suthamathi, 1993)

The seeds obtained by crossing CMS lines of
bajra and napier were used for raising bajra-napier
hybrids. The ANOVA for combing ability (Table 1)
showed significant differences for all the characters
in the females. The differences due to males and
females x males interaction were also significant  The larger differences for gea in the CMS lines
for all the characters excepting stem thickness. This  of pgjra for tillers per clump, leaf breadih, stem’
brought out the importance of both additive and
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thickness, and fodder yield indicated that the CMS
lines of bajra were responsible for the majority of
additive gene effects for the above characters and
selection among the bajra would help genetic
improvement for fodder yield characters. The gca
effects of the parents are presented in Table 2.
Parents with desirable gca effect were found in both
female lines and males in respect of each character.
However, the gea effects of few desirable
combiners for fodder yield in the males i.e. napier,
were all non-significant. The female parents 852 A,
81 A and 405 A and the male parents FD 435 and
FD 458 showed positive and significant gea effects
for plant height. For tillers per clump, 111 A, 405
A, 306 A and 732 A among females and FD 466
among males were the zood general combiners
with positive and significant gea effect. The female
parent 306 A and the male parent FD 485 had the
desirable gca effect for number of leaves. As
many as six parents, four from the female lines
(306 A, 732 A, 303 A and 405 A) and two from the
males (FD 466 and FD 444) showed positive and
significant gea effect for leaf length. For leaf
length, 405 A and TRI 23 A among females and
FD 444 among males wére the good general
zombiners. 405 A was the only general combiner
that showed positive and significant gea effect for
stem thickness. Five parents, all from the female
lines via. 306 A, 405 A, 111 A, 732 A and 81 A
were the general combiners with desirable ‘gea
ffect for fodder yield.

Some of the parents with desirable gea effect
were good general combiners for more than one
sharacter. The parent 405 A was an outstanding
seneral combiners for as many as six character
with the exception of leaves per {tiller. 306 A was
wnother good general combiner four characters via,,
illers per clump, leaves per tiller, leal length and
‘odder yield. 732 A would merit consideration as a
reneral combiner for three characters viz, liller
ser clump, leal length and fodder yield. Other
rarents like 81 A, 111 A, FD 435, FD 444 and FD
166-showed positive and significant gea effect for
iny lwo characters together.

Among the hybrids that were evaluated, 14 for
plant height, 11 for tiller per clump, 1 for leaves per
tiller, 20 for leaf length, 8 for leal breadth and 17

for fodder yicld showed positive and significant
sca effects and consequently high heterosis. It was
thus obvious that non-additive genetic and
interaction exerted considerable influence in the
control of fodder yield characters in the bajra
-napier hybrids. Positive standard helerosis was

~ observed upto a maximum of 34.9 per cent for

plant height (81 A x FD 466), 53.9 per cent for
tillers per clump (303 A x FD 444), 35.9 per cent
for leaves per tiller (306 A x FD 435), 77.2 per
cenl for leaf length (306 A x FD 466), 21.7 per cent
for leaf breadth (TRI 23 A x FD 466), 20.7 per
cent for stem thickness (732 A x FD 466), and
115.0 per cent for fodder yield (306 A x FD 466).
All the hybrids that exhibited maximum heterosis
had high and desirable sca efforts. Similar was the
case with other hybrids that manifested high
heterosis. The hybrids of the cross 306 A x FD 466,
306 A x 'FD 435, 306 A x FD 437, TRI 23 A x FD
466, B52 A x FD 439 and 834 A x FD 437 were the
best specific combinations each of which showed
significant sca effects for three characters including
forage yield as well (Table 3.) As bajra-napier
hybrids are amenable for vegetative propagation,
these high yielding specific combination would be
worthy of consideration form the utility point of
view,
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