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Abstract : Combining ability analysiswas studied inalinex tester analysisof rice (OryzasativaL.). Theanalysisof variancefor
combining ability reveal ed that the variance dueto GCA and SCA were highly significant for al the charactersindicated that non-
additive gene actionswereinvolved in the expression of the traits. Among thelineAURC 14 and testersIR 64 and ADT 43 were
considered asthe best general combiners, while hybridsAURC 1x ADT 36,AURC8XxADT 36,AURC8 ADT 43, AURC 10xADT
43,AURC 14xADT 36,AURC14x TRY 1,AURC22x IR64,AURC22x TRY 1andAURC 25x ADT 36 asgood specific combiners
for grainyield and other yield contributing and quality traits. The promising lineAURC 14 and testers IR 64 and ADT 43 which are
having high GCA effects in desirable direction for yield components and for quality traits may be incorporated in crossing
programme. The crossesAURC 14 x TRY 1 and AURC 22 x IR 64 exhibited good SCA effectsfor mgjor yield and morethan seven
yield contributing characters. This may be exploited for better yield and quality either by exploiting them through heterosis
breeding or involving them in multiple cross breeding programme.
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INTRODUCTION hybridization using quality and high yielding commercial
parental lines. To evolve an effective hybridization
programme combining ability analysisisused to test the
performance of genotypesin different cross combinations
and characterize the nature and magnitude of gene
effects in the expression of various yield and quality
parameters. However, breeding of yield contributing and
quality resistance genotypesrequires sel ection of parents
on their combining ability of thetraits. Inview of this,
objective of present study was to identify the best
combining parents on the basis of their general and
specific combining ability for various traits for further

Rice (Oryza sativa L.) is one of the world’s most
important food crops and a primary source of food for
more than half of the world population. Now the rice
productivity hasreached aceiling inyield. To overcome
theyield barriersand quality improvement, the combining
ability analysisisapowerful tool to discriminategood as
well as poor combiners.This helps in choosing
appropriate parental materialsfor particular traitsin the
rice improvement programme. Therefore, rice
improvement for quality depends intensive on
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yield components and quality improvement inrice.

MATERIAL AND METHODS

The basic material for the present investigation
comprised of eleven rice genotypes varietiesfor six lines
viz., AURC 1, AURC 8, AURC 10, AURC 14, AURC
22 and AURC 25 and five testers viz., ADT 36, ADT
39,ADT 43, IR 64 and TRY 1 wasobtained from various
place were utilized for the study. The genotypes were
used for crossing programme in aline x tester analysis
(6 lines x 5 testers). Field plot was well prepared for
sowing of the experimental material (41 genotypes —
comprising 11 parentsand 30 F,’s seeds). The experiment
was conducted in a Randomized Block Design during
Samba (August—December), 2011 with three replications.
Each genotype was accommodated in a row of 3 m
length. The seedlings were transplanted at the rate of
one seedling per hill, after 25 days with the spacing of
20 x 15 cm. A uniform population of 20 plantsin arow
per replication was maintained. Normal agronomic
practices and need based plant protection measureswere
adopted to raise the crop. Observations were recorded
on ten randomly selected plants both in parents and
hybrids per replication. Observation were recorded on
daystofirst flower, plant height, number of productive
tillers per plant, paniclelength, filled grains per panicle,
hundred grain weight, grain length, grain breadth, grain
L/B ratio, kernel length, kernel breadth, kernel L/B ratio
and grainyield per plant. Estimates of combining ability
were computed according to Kempthorne (1957).

RESULTS AND DISCUSSION

Theanaysisof variancefor combining ability (Table
1) revealed that the variance due to general combining
ability (GCA) and specific combining ability (SCA) were

highly significant for all the characters. The greater
magnitude of SCA variancethan GCA varianceindicated
the role of non-additive gene action for al the thirteen
characters. Similar results were a so reported by Deepa
et al. (2008) and Tiwari et al. (2011) for days to first
flowering, Amudha et al. (2011) and Padmavathi et al.
(2013) for plant height, Saidaiah et al. (2010) and
Sangheraand Hussain (2012) for number of productive
tillers per plant, Ghosh et al. (2013) for panicle length,
Padmavathi et al. (2013) for filled grains per panicle,
Roy and Senapati (2012) for hundred grain weight and
Ghosh et al. (2013) for grainyield per plant. Theadditive
variance (6?A) and dominance variance (6?D) revealed
that dominance variance (o?D) was greater than the
additive variance (c?A) for all the characters. Theratio
of (c?A)/(c?D) ranged from 0.0062 (number of
productivetillers per plant) to 0.4804 (grain L/B rétio).

Therange and mean performance along with GCA
effectsof 11 parents (6 linesand 5 testers) for all the 13
attributes have been presented in Table 2. Based on the
combining ability effects, the parents values were
categorized in three groups as good (G), average (A)
and poor (P) general combiners. The parents with
significant GCA effectstowardsdesirabledirectionwere
considered as good general combiners (G), with positive
GCA effects were considered as average general
combiners(A) basisof good general combiner wastaken
as desirable per se performance and significance GCA
and the parents with negative GCA effects were
designated as poor general combiners (P).

The good combiners on the basis of per se
performance and significant GCA effects in desirable
direction were observed in line AURCL for panicle
length. Similarly, lineAURC 8 for daystofirst flowering,
number of productivetillers per plant, filled grains per
panicle and hundred grain weight. The line AURC 10

Tablel1: Analysisof variancefor combining ability for 13 charactersinrice

Parent_s and Dg;;;to M ant EFLQL?; \?é Panicle gr';?g Hundred Grain  Grain  Gran Kernd Kerne Kernel 'Grai n
hy_brl_ds flowering height tillers per length per grain length  breadth L/ B length  breadth L/B yield per
variation (days) (cm) plant (cm) panicle weight (g) (mm)  (mm) ratio (mm) (mm) ratio  plant (g)
GCA 1.5748 3.9959 0.0177 0.0401 1.3275 0.0025 0.0046 0.0078 0.0160 0.0059 0.0012 0.0013 0.2571
SCA 155145  24.7486 2.8152 26981 29.7171  0.0055 0.0157 0.0169 0.0333 0.0187 0.0030 0.0121 8.4701
Estimated variances due to
c*A (F=1) 3.1496 7.9918 0.0353 0.0802  2.6550 0.0049 0.0091 0.0156 0.0319 0.0118 0.0001 0.0027 0.5142
oD (F=1) 15.5145  24.7486 2.8152 2.6981 29.7171 0.0055 0.0157 0.0169 0.0333 0.0187 0.0022 0.0121 8.4701
c’Al 6°D 0.2030 0.3229 0.0125 0.0297  0.0893 0.8909 05796 0.9230 09579 0.6310 0.0454 0.2231 0.0607
GCA/SCA 0.0105 0.1614 0.0062 0.0148  0.0446 04545 0.2929 04615 04804 0.3155 0.4000 0.1074 0.0303
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Table2: Mean performance of parentsalong with GCA effectsfor grain yield and its componentstraitsin rice

?ggﬁ{‘f oy ?r:g Iidr:y 9 Plant height (cm) prodl’J\(I:ltjiS/EEE grs per Panidelengthcm) 'esa?qriiilgs per H‘x‘g;ﬁ %5’“ n
Lines Mean GCA Mean GCA Mean GCA Mean GCA Mean GCA Mean GCA
AURC1 9050 193+ 11245 465 1500  -016* 235+ 056 11165 515 261  -00L*
AURC8 8400  -113* 11510 682 1840 038 2160 018 1240 169 263 005
AURC10 9051 367 10050 630  1840** 062 2210 030 10830  113* 208  -028
AURCI4 9001 307 0es* 857+ 1720 054 2090 011 9340 277% 247 008"
AURC2 8000  -233*  10675* 237+ 1500 020 2190 015+ 11000 261 307 023+
AURCZ5  8301**  -133* 11560  L114* 1750 034 2340 013 11660 303 25/  OO7
SE+ 0435 038 0320 026 012 0072 0110 0077 039 0278 0002 0001
Meen 86.33 10850 1706 204 11039 257
CD. (P=005) 0862 0634 0202 0218 0779 0008
CD. (P=001) 1146 0842 0269 0289 1035 0005
Testers Men  GCA  Mem  GCA  Mem  GCA  Men  GCA  Men  GCA  Men  GCA
ADT 36 @550 400 8240% 007 2410% 061 2200 044 9560 195" 196 003
ADT 39 9150 542 %75 122 1750 011  2380°* 034 7800 710" 189  -0O7*
ADT 43 @502 367 T3G0% 784 2420%  104% 2180 021 7600  090% 166  -016
IR64 6701 383 Q00 130 1720 143+ 2360 037 9790 044 233 008
TRY 1 ®50 608 10875  1043* 1500 111 2170  049% 9700 G50 258 QL7+
SE+ 037 028  02® 0206 008 0066 0100 0071 0359 0254 0002 0001
Mean 7630 9076 1960 258 890 208
CD. (P=005) 0787 0579 0185 01% 0711 0003
CD. (P=001) 1046 0769 0245 0264 0944 0004
Table 2: Contd...........
Table 2 : Contd..........
m Grainlengh(mm)  Grainbreacth (mm)  GrainL/Braio  Kemnd length (mm)  Keme breedth (mm) ~ Kemel L/B retio gilnaﬁe(g
Lines Mean GCA Mean GCA Men  GCA Mean GCA Mean GCA Mean GCA Mean GCA
AURC1 796 020 204 014 270 028 5%  018* 241 002 247 Ol 258 021
AURC8 798 001 301 0I5 265 022 59 02 240 003* 249 013+ 2605 063+
AURCLO QI 033 200 -043* 399" 053 545 Q1% 143~ .08 381 00l 2520 003
AURC 14 790 0107 202 024 450 046 646 036 150 Q0L 430"  OI7* 3200 036
AURC22 90 022 209 023+ 301 023+ 69 034 241 003+ 287 013+ 3BOB*  -106%*
AURC25 805 014 298 0I5 270 02¢* 59 02 231 003 257 005 2519 017
SE+ 0004 0003 0004 0003 00056 0004 0004 0008 0004 0003 0006 0004 0250 0176
Mesn 834 265 325 633 20 312 2768
CD. (P=005) 0007 0007 0010 0007 0007 o011 0495
CD. (P=001) 0010 0010 0014 0010 0010 0015 0658
Teders Mean GCA Mean GCA Men  GCA Mean GCA Mean GCA Mean GCA Mean GCA
ADT 36 806 008 306 036" 263 048 502 00P* 2038 00l 247 003 241 033
ADT 29 810 000" 204 016 397% 013* 506 03* 151 003 335 020 2316 237
ADT43 815 0O 201 022 405 028 574  OLl* 145 Q02* 395 Q08" 2406  -250
IR64 910 03 208 021 44 QAL 56 002 152 Q0L 392 QO3 2708 124+
TRY 1 804 0I5 307 023+ 261 0% 5&* 01+ 243 001 239 006 2368 405
SE+ 0008 0002 0008 0002 00056 0008 0008 0002 00038 0002 0005 0004 028 016l
Men 827 243 355 58 20 287 2408
CD. (P=005) 0007 0007 0010 0007 0007 0010 0452
CD. (P=001) 0009 0009 0013 0009 0009 0014 0600

* and** indicate significance of values at P=0.05 and 0.01, respectively
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for plant height, grain length, grain breadth, grain L/B
ratio and kernel breadth. AURC 14 for plant height, grain
breadth, grain L/B ratio, kernel length, kernel L/B ratio
andgrainyield per plant. LineAURC 22 for daystofirst
flowering, hundred grain weight, grain length and kernel
length. Line AURC 25 for days to first flowering and
hundred grain weight. Tester, ADT 36 was found to be
significant per se with good general combiner for days
to first flowering and filled grains per panicle. Tester,
ADT 39 for grain breadth and grain L/B ratio. Tester,
ADT 43for daystofirst flowering, plant height, number
of productivetillers per plant, grain breadth, grain L/B
ratio, kernel breadth and kernel L/B ratio. Tester, IR 64
for daysto first flowering, hundred grain weight, grain
length, grain breadth, grain L/B ratio, kernel length, kernel
breadth, kernel L/B ratio and grainyield per plant. Tester,
TRY 1for filled grains per panicle, hundred grain weight
and kernel length. A close examination of the result
revealed that the tester IR 64 combined well for the
highest number of nine charactersfollowed by thetester
ADT 43 for seven characters, line AURC 14 for six
characters, line AURC 10 for five characters, lines
AURC 8 and AURC 22 for four characters each, tester,
TRY 1 for three characters, line AURC 25 and testers
ADT 36 and ADT 39 for two characters each, line
AURC 1 for one character was good general combiner
based on per se and general combining ability effects.
The estimatesfor GCA effects of the parental lines
for different charactersrevealed that none of the parental
lines excelled in GCA effects for all the characters
studied. The parents evaluated both per se and GCA
effects leads to the identification of the testers IR 64
and ADT 43 followed by line AURC 14 as best. These
may beused for exploiting additivetype genetic variahility
which isfixable type and selection may be effectivein
segregating population for development of better
genotype with regards to yield. However, lines AURC
10, AURC 8 and AURC 22 which possessed favourable
per se performance and GCA effects may be used for
multiple parent partici pation through multiple crossing to
effect substantial improvement having for broad genetic
base population. Similar resultswerereported by Souresh
and Rabiei (2010) and Dwivedi and Pandey (2012) for
grainyield per plant. The SCA effects represent the non-
additive gene action which isnon-fixable (Table 3). The
estimation of specific combining ability (SCA) effects
for 30 hybrids along with mean performance for all the
thirteen characters are presented in Table 3, significant

positive or negative SCA effects were observed in F;
generation for yield and variousyields attributing traits.
In the present investigation, none of the crosses
expressed good specific combining ability effect for all
the traits under study. Out of 30 crosses, nine for days
tofirst flowering, thirteenfor plant hei ght and number of
productive tillers per plant, fourteen for panicle length
and filled grains per panicle, twelve for hundred grain
weight, fifteenfor grain length, kernel breadth and kernel
L/B ratio, sixteen for grain breadth and grain L/B ratio,
eighteen for kernel length and ten crosses showed
significant and positive SCA effect for grain yield per
plant.

The cross combinations viz., AURC 1 x ADT 36,
AURC 8 x ADT 36, AURC 8 x ADT 43, AURC 10 x
ADT 43, AURC 14 x ADT 36, AURC 14 x TRY 1,
AURC 22 x IR 64, AURC 22 x TRY 1 and AURC 25 x
ADT 36 which showed good per se performance
and significant positive SCA effectsfor grain yield per
plant, also showed significant SCA effects for other
important yield component traits. Out of these 9 crosses,
two crosses viz.,, AURC 14 x TRY 1 and AURC 22 x
IR 64 which showed highest significant per se
performance and significant SCA effect for grainyield
may be used in breeding programme and might be
expected to give transgressive segregantsin F,. On the
other hand, the crosses viz., AURC 14~ TRY 1 and
AURC 22 IR 64 with good per se performance and
significant SCA effect were common for number of
productivetillers per plant, paniclelength, filled grains
per panicle, kernel length, kernel breadth, kernel L/B ratio
and grain yield per plant. Hence, these crosses may be
exploited for devel oping hybrid/genotypeswith better yield
and quality. These cross combinations may be exploited
in heterosis breeding programmefor devel oping genotype
having broad genetic base by multiple crossing
programme.

The good specific combinersinvolved all the four
possible combinations of the parentswith high and low
GCA effectsviz, highx high, highx low, low x low and
low x high, indicated additive and non-additive type of
geneaction. Similar resultswere reported by Petil et al.
(2012) for number of productive tillers per plant and
Devargjaet al. (2012) for grainyield per plant. The non-
additive components of genetic variation appeared
important in the expression of almost al the traits in
present set of material. For exploitation of the non-
additive component of variation, material may behandled
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though pedigree method, reciprocal recurrent selection
or biparental mating for obtaining superior segregants
and genotypes. The promising parents namely for line
AURC 14 and tester IR 64 which are having per se
performance and GCA effectsin desirabledirection for
yield, yield components and for quality traits may be
incorporated in crossing programme to have better
genotypesfor better and quality.

The crosses AURC 14 x TRY 1 and AURC 22 x
IR 64 with good per se performance and significant SCA
effect for major yield and 7 yield componentswere al so
found superior for number of productivetillers per plant,
panicle length, filled grains per panicle, kernel length,
kernel breadth, kernel L/B ratio and grain yield per plant,
may be exploited for better yield and quality either by
exploiting them through heterosis breeding or involving
themin multiple crossbreeding programmefor obtaining
transgressive segregants and broad genetic base
populationinricefor improvement inyield.
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