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) ABSTRACT
St In_rice, the variances of specific combining ability were higher than

HEY general combining ability for plant height, panicle length and grain yield per plant

which indicated non additive gene action. The gendlypes ADT 31 and Utrirajappan

FERAE
winp ey Were fuund 1o, pe good general combiners for grain | yield and their.cross involving
these iwo parents showed hlgh sca effects.
wEEY AN SR
bEEA O KEY WQHDS . Rice, Gﬂmbining ability.:
The relative information relarding

nature of general and specific combining
ability:with respect to.parents and hybrids
willahelp the breeder to build up-his
breeding programme. in an effective
manner. Hence, a study on the combining
ability,of three lines with four testers.was

undertaken-and-the results presented; ~—— 7Crosses, -Indicated

MATERIALS AND. METHODS

93 “’T rBE Semi-talllinesiviz, IFI GEMH Eﬂ ancl

ADT-31-and four tall- -and semi-tall testers viz:,

Utflrar]aﬁpan ARC Eﬁﬁ[l Manoharsall and
KAU"10667 and their 12 hybrids by line x
tester.cmating design were raised’ during

-Kharif;~1984-in-randomised- block design
replicated thrice with a spacing:of-20 x:10-.-

was represented by thirty plants in a row..

wr F v 8

ObServations on plant height, numbér
of p¥oductive tillers, ‘panicle length and

grain‘yield per plant weré recorded on ten'

plants in each replication. Estimates of
combining ability were computed as
suggdested by Kempthorne (1857).

RESULTS AND DISCUSSION

The analysis of variance revealed
signfficant  differences” among  the
genotypes in respect of all characters
(Table'1). The proportional contribution to
the total variance by lines and testers
revealed that the lines and lines x testers

have“ éantributed "more than testers in
respect of all characters (Table 2)

The total variance due.to genotypes
was -further partitioned ,into. that due to
hrghly sngniﬁcant variance due to parents Vs
the, prevalence of
ﬁetercsis for plant height number of
productive tillers -and paniclé length: The
- variance due tolines also differed for all the
characters The mean squares due tu iines

¥ testers interaction were found significant

for all.characters-indicating the importance
of sca effects for..these characters. The
re[ath.re estimates of variance due to

_speciflc cumblnlng abiliw were hfgher than

" ‘genieral combining ability for plant. height,
oy, Thecropwas fertilized with NOR and K7,

- length of-panicié and grain yield per plant
—at-the-rate-of-120:60:80 kg/ha. Eachvariant ~ ;- g of:panicie and g : per p

indicating predominantly non additive gene
action. Similar reports were recorded by
Sivasubramanian and Madhava - Menon
(1973), Singhrand Nanda (1976), Rao et al.
(1978), Singh et al. (1979),. Amirtha
Devarathinam (1983) and Ananda Kumar and
Sree Rangasamy (1984). But productive tillers
showed high, variance for general combining
ability which.indicated the predominance of
additive gene action which confirms  the
findings of Singh et al. (1979). This revezled
the ample scope {or improvement in produc-
tive tillers by pedigree breeding method,

The general combining ability effects of
the males (testers) and femaies (lines) ara
given in Table 3. The testers did nol show

*  Profescor [Agricultural Bolany), ﬁ.griculiurm Collagu— & Research Institute, Madurai


https://doi.org/10.29321/MAJ.10.A01989

a8 PARAMASIVAN
Taoble 1. Analysis of variance for combining ability in Line X Tester for four characters

Source of variation di Plant height Productive tillers  Panicle length Yield plr“.pi!ilf'_ltj
Replication 2 0.93 0.91 1.60 0.334
Treatments 18 105.16** 11.70** 15.56** 23.54%
Parents 158.51%* 3.52 15,53%% 12,574
FParcnts Vs Crossos 503.22%* 1030.80™* 57, 18%* -u.15."'
Crosses 11 40.37%= 13.75%% 5.20* 31 .BE‘;‘
Lines 2 108.09% 41,12%* 13.97** |18.30"*
Testers 3 2.80 410.23** 0.26 16,08+
Line X Tester B.22%* -194.71%* 14,19%* 10,61
Error 36 13,05 22,96 1.36 42,60
Estimated Variance .

a ? gea (female) 392.22 -203.87 -0.025 382,204

o ? gea (male) 41,489 -549.81 -2.090 25.882

o ? gea (average) -7.32 235.40 -0.369 4,568
o?scaoro?D 5.82 -1524.13 5,98 136.51
o2D/o2A -8.82 :3.24 5.24 14.94

* Bignificant al 5% level;

** Significant at 1% level,

Table 2. Contribution of line, tester and their interaction 1o the tetal variance.

Grain Yield per

£. Mo, Source Plant heiaht Productive tillers  Panicle length plant

Contribution of Lines B9.63 56,85 24.47 E7.00

Contribution of testers 1.95 21,10 0.85 13.84

Contribution of lines

X testers 8.41 21.99 75.58 18.27
Table 3. General combining ability eifects of lines and testers

Genotype Plant height Productive tillers Panicle length Yield per plant
Males (Testers)
Utrirajappan 1.99 5.34 .10 12.85*
AR C 6650 -2.85 -2.72 -0.29 -2.91
Mancharsall 0.71 am 0.25 -6.20
1< AU 10667 017 -5.56 -0.07 -3.72
Female (line)
IR 36 -8.21 -10.11 -1.21 -17.07"
IR 50 -7.74 6.43 -0.13 -5.65
ADT 31 16.97 a.67 1.30 22.73**
SE (gi )
lines 25.02 11.65 5.03 7.53
SE (gi)
testars 21.67 10.08 4.35 6.52
SE (gi-gi)
lines 35.38 16.48 711 3.50
SE (gi-gi)
T,

testers a7.53 14.27 .16 9.23

* Significant at 5% level;

#* Significant at 1% leval.
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fable 4. .Specific combining ability effects of crosses In rice

Source Plant height Productive fillers Panicle length Eramp.r:iltd P

IR 36 ¥ Utrirgjappan 7.34 1.14 -31,41%* 4.1
IR 36 X ARC 6650 - 3.60 -6.67 -42.85%* -6.51
IR 36 » Manoharsali -4.49 0.81 44.93*%* -2.80
IR 38 x KAU 10677 0.72 4,67 -43.85** 5.25
IR 50 % Utrirejappan -2.07 -6.11 -44.30** -18.85**
&H 50 x ARG 6650 1.75 4.37 -43.60%* B.&as"
IR 50 x Manoharsali 3.87 5.61 -41.50%* 8.30*
IR 50 x KAU 10867 -3.50 -3.87 -43.63%* . 1.83
ADT 31 x Utrirajappan -5.28 35.58 -44.06%" 14.86%%
ADT 31 x ARC 5650 1.82 2.31 -43,34%* -2.35
ADT 31 x Manoharsali 0.61 -5.41 -43.35%* -4.45
ADT 21 % KAU 106867 2.83 -0.78 -41.62%*% ?ﬁ‘ﬂ
SE (Sij) 12.511 5.83 2.52 a7
SE (S1)-Skl) 25,023 8,24 3.56 5.33

Significant at 5% leval

significant gca effects for all characters
:xoept grain yield per plant by Utrirajappan,
ithich may be used for yield increase. On
he other hand, the genotype, ARC 6650
save ' high nan-significant  negative
sstimates of geca for plant height. Negative
=stimate was desirable for dwarf plant type.
The line, ADT 31, was found to be a good
general combiner for grain yield,

The estimates of sca effects of twelve
crosses are glven in Table 4. All the crosses
sxpressed negative and significant sca
effects for panicle length. Three crosses
expressed positive and significant sca
effects for grain vield per plant, Even
though the three hybrids viz., ADT 31 x ARG
5650, ADT 31 x Manoharsall and ADT 31 x
KALU 10667 involve one of the best general
combiner for yield, ADT 31 as one of their
parents, sca effects were negative and non
significant. Two parents viz., Utrirajappan
(male) and ADT 31 (female) which were
found to be good general combiners for

** Slgniflcant at 1% level

grain yleld and exhibited high sca effects in
specific combination could be exploited
further in breeding programme for realising
the most desirable recombinants.
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