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Combining ability studiesfor yield and yield associated traitsin rice
(Oryza sativa L.) involving Assam rice cultures
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ABSTRACT

The nature of combining ability in rice was studied at Killikulam with 42 rice hybrids derived from seven diverse genotypes
including three Assam rice cultureswith full diallel mating design. Preponderance of additive gene action was observed for al the
eleven characters studied. Based on the per se performance and gca effects. ARC 15759 and ARC18214 were the best parentsfor
theimprovement of yield associated traitsbesidesgrainyield. ARC 18023 X ADT 36 and ASD 16 X ARC 15759 may be exploited
for heterosisbreeding, while ASD 16 X ARC 18214 and ARC 18214 X ADT 43 are suitable for recombination breeding.

Keywords: Rice, Combining ability, GCA, Grainyield.

INTRODUCTION

Selection of parentsfor hybridization assumesgreater
importance in heterosis breeding programme. The
superiority of parents has to be assessed based on GCA
of parents and its ability to produce specific combining
hybrids. Knowledge on the combining ability of parents
and hybrids will facilitate appropriate choice of parents
in breeding programme. Additive and non-additive gene
actioninthe parent, estimated through combining ability
analysis is useful in determining the possibility for
commercia exploitation of heterosis. Thus, the present
investigation was aimed to analyze the combining ability
of sevenlocally adopted, diverse genotypesincluding three
Assam rice cultures.

MATERIALS AND METHODS

The experimental material comprised of 42 hybrid
progeniesderived from seven diverse, rice genotypesviz,
IR 64, ASD 16, ARC 18214, ARC 15759, ARC 18023,
ADT 43and ADT 36through afull-diallel mating system.
Thehybridsof first filial generation and their respective
parents were raised in Randomized Block Design with
threereplications. Twenty three days old seedlingswere
transplanted with 20cm inter and 10 cm intra-row
spacings. Observations were recorded on five plants
selected at random in each entry in each replication (in
parents and hybrids) for days to 50 per cent flowering,
plant height, paniclelength, paniclesper plant, grains per
panicle, grainyield per plant, spikelet fertility, 1000 grain
weight, harvest index, protein content and amylose
content. For finding out the crude protein content, the
total nitrogen content was estimated by following Micro

kieldhal method (A.O.A.C., 1965) and from which the
* Author for correspondence.

crude protein content iscal culated. Amylose content was
estimated by the method prescribed by Juliano (1971).
Analysisfor combining ability wasdone as per Griffings
(1956) for method | and model | of diallel mating design.

RESULTS AND DISCUSSION

The analysis of variance for combining ability
revealed highly significant differences among the
genotypesfor all the characters and the variances due to
GCA were greater in magnitude than SCA indicating
additive gene action for these characters (Table 1).

Preponderance of additive gene action for days to
50 per cent flowering (Bidhan Roy and Mandal, 2001),
plant height (Lavanya, 2000), paniclelength (Kaitaand
Upadhaya, 2000), panicles per plant (Padmavathi et al.,
1997), grains per panicle (Sharma and Koranne, 1995),
grain yield per plant (Meenakshi and
Amirthadevarathinam, 1999), spikel et fertility (Munhot et
al., 2000), 1000 grain weight (Lavanya, 2000), harvest
index (Verma et al., 1995), protein content (Yolanda,
1993), and Amylose content (Kuo and Liu, 1986) hasbeen
reported earlier inrice.

High mean value was the main criterion among the
breeders for along time. Gilbert (1958) suggested that
parents with good per se performance would result in
better genotypes. Further, the parents having high gca
effects could be useful since the gca effect is due to
additive gene action and is fixable. Hence the parents
were evaluated based on per se performance and gca
effects (Table 2).

ADT 43 and IR 64 were the best genotypesfor dwarf
nesswhere as ARC 15759, ARC 18023 and ADT 36 for
earliness. For grainyield, ADT 43 and ASD 16 recorded
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Table 1 : Analysis of variance for combining ability
Mean sum of squares
Source Df Days to 50 per  Plant Panicle No. of No. of Grains Grain yield Spikelet 1000 grain  Harvest Protein  Amylose
cent flowering  height length panicles per panicle perplant fertility weight (g) index (%) content(%) content
(cm) (cm) per plant (9) (%) (%)
GCA 6 152.72*  743.91* 9.42** 4.69** 1086.20* 91.31** 110.01** 12.67** 35.03** 0.84** 3.54**
SCA 21 12.64*  90.72** 1.14 1.08  486.62**  39.72**  18.89** 3.42* 3.14* 0.22 1.12%*
RCA 21 27.57** 77.86** 5.77** 1.73**  488.83* 31.07**  22.55* 3.42* 17.93** 0.48* 2.04**
Error 96 0.64 11.55 0.82 0.69 269.73 11.01 1.95 0.15 0.87 0.24 0.34
GCA/SCA 12.08 8.20 8.26 4.34 2.23 2.29 5.82 3.53 11.16 3.82 3.16

* - Significance at P=0.05 level

** - Significance at P=0.01 level

Table 2 : Mean performance and general combining ability for yield traits

Days to 50 per

No. of panicles

Panicle length No. of Grains per

cent flowering Plant height (cm) (cm) per plant panicle
Parent Mean gca Mean gca Mean gca Mean gca Mean gca
IR 64 78.5 0.78** 86.2 -5.92*  16.3 -1.37*  9.89 0.67**  120.55 -0.42
ASD 16 84.3 4.32** 98.1 -2.29**  23.6* 1.22** 10.44 0.41* 148.67 17.98**
ARC18214 72.3*  -1.27* 136.1* 12.04** 21.18 0.26 7.33 -0.48* 93.22 -3.09
ARC 15759 65.8*  -5.09** 109.7 3.42**  18.13 0.55* 6.55 -0.55** 83.78 -8.59*
ARC18023 72.5%  -3.04**  130.44* 5.63** 222 0.51* 7.55 -0.24 123.78 3.56
ADT 43 77.8 2.29** 84.7 -8.27** 19.1 -0.13 7.89 -0.52* 120.33  -3.97
ADT 36 75.5 -2.51** 87.5 -4.60*  21.4 0.06 9.67 0.71*  130.22 -5.46
SE 1.13 0.19 4.81 0.84 1.28 0.22 1.17 0.20 23.23 4.06
Grain yield per Spikelet fertility 1000 grain Harvest index  Protein content Amylose content
Parent plant (%) weight (%) (%) (%)
@ (@
Mean gca Mean gca Mean gca Mean gca Mean gca Mean gca
IR 64 24.70 -1.78* 69.32 2.51* 22.99* 0.25* 38.35 -1.93* 8.67 -0.26* 21.59 0.04
ASD 16 28.24 2.29** 7437 0.38 2148 0.57** 41.50 0.12 9.06 -0.21 2154 -0.86**
ARC18214 30.52 1.71* 77.30 1.49** 19.86 -0.03 47.51%  2.42** 9.70 0.29* 23.86 0.22
ARC 15759 16.59 -2.30* 75.69* 1.02* 24.64* 0.98** 44.27* 1.60* 10.00 0.17 24.77* 0.83*
ARC18023 2351 -1.71* 7282 2.33* 23.65* 0.13 38.70 -0.57* 8.48 -0.27* 22.14 -0.07
ADT 43 40.00* 3.88** 69.39 -2.88** 1594 -1.94** 40.25 -0.08 10.26 0.11 2185 -0.01
ADT 36 20.17 -2.09* 63.52 4.86** 21.08 -0.14 39.01 -1.56** 999 0.18 2136 -0.14
SE 4.69 0.82 197 034 055 0.09 1.32 0.23 0.69 0.11 0.82 0.14

* - Significance at P=0.05 level

significant gca effects. Among the seven parents high
per se performance and high gca effects were observed
in ARC 15759, for daysto 50 per cent flowering, spikel et
fertility, 1000 grain weight, harvest index and amylose
content, where as ARC 18214 for days to 50 per cent
flowering, plant height, spikel et fertility and harvest index.
Hence multiple crossesinvolving the above parents may
produce desirabl e segregants possessing all the economic
traits.

Hybrids for recombination breeding
The criterion for the selection of hybrids for
recombination breeding is that the parents should have
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** . Significance at P=0.01 level

better per se performance significant gca effects and
the hybrids with non-significant sca and non-significant
rca effects. Based on this, the hybrids were evaluated
(Table3). The parentsASD 16 possessed favourable and
significant gca effects for plant height, panicle length,
paniclesper plant, grainsper panicle, grainyield per plant
and 1000 grain weight and ADT 43 for plant height and
grain yield per plant. The parent ARC 18214 recorded
significant gca effects for most of the yield associated
traits. Theresultant hybridsinvolving these parentsi.e.

ASD 16 X ARC 18214 and ARC 18214 X ADT 43
had non-significant sca and rca and can be exploited for
recombination breeding.
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Table 3 : Promising hybrids for recombination breeding

Character Parent gca Cross sca rca effect  Selected hybrids
effect effect
Days to 50 per  ARC 15759, -5.09** ARC 18214 X ADT 36 0.72 -1.59%* ARC 18214 X
cent flowering ARC 18023 -3.04** ADT 36
ADT 36 -2.51*
ARC 18214 -1.27*
Plant height ADT 43, -8.27* IR 64 X ADT 43 2.22 2.19 IR 64 X ADT 43
(cm) IR 64 -5.92**
Panicle length  ASD 16, 1.22** ASD 16 X ARC18023 -0.48 -1.06 ASD 16 X
(cm) ARC 18023 0.51** ARC18023
No. of panicles ADT 36 0.71** IR 64 X ADT 36 0.26 1.78 IR 64 X ADT 36
per plant IR 64 0.67**
No. of Grains ASD 16 17.98** ASD 16 X ARC 15759 8.03 50.17** ASD 16 X ARC
per panicle ARC 15759 -8.59* 15759
Grain yield per  ADT 43, 3.88** ASD 16 X ARC18214 -1.96 1.53 ASD 16 X
plant  (Q) ASD 16 2.29** ARC 18214 X ADT 43 -2.94 0.08 ARC18214
ARC 18214 1.71* ARC 18214 X
ADT 43
Spikelet fertility IR 64, 2.51** IR 64 X ARC 18214 -0.33 2.28 IR 64 X ARC
(%) ARC 18214 1.49** 18214
1000 grain ARC 15759, 0.98** IR 64 X ARC15759 -1.29**  -0.14
weight (g) IR 64 0.25**
Harvest index ARC 18214, 2.42** ARC 18214 X 0.62 -0.81 ARC 18214 X
(%) ARC 15759 1.60** ARC15759 ARC15759
Protein ARC 18214 0.29* - -
content(%)
Amylose ARC 15759 0.83** ASD 16 X ARC 15759 -0.13 -0.56 ASD 16 X ARC
content (%) ASD 16 -0.86** 15759

* - Significance at P=0.05 level

REFERENCES

Association of Official Agricultural Chemists, (1965).
Methods of analysis. (U.S.A.).

Bidhan, Roy and Mandal, A.B. (2001). Combining ability of
somequantitativetraitsinrice. IndianJ. Genet., 61(2): 162-164.
Gilbert, N.E. (1958). Dialldl crossin plant breeding. Heredity
12: 477-492

Griffings, B. (1956). A generalized treatment of the diallel cross
in quantitativeinheritance. Heredity, 10 : 31-50.

Juliano, B.O. (1971). A simplified assay for milled riceamylose.
Cereal Sci. Today, 16 : 334-340.

Kalita, V.C. and Upadhaya, L .P. (2000). Line "tester analysisof
combining ability in rice under irrigated low land condition.
Oryza, 37(1): 15-19.

Kuo,Y.C.and Liu., C. (1986). Genetic studiesonlargegrains
inrice. J. Agric. Res. China, 35(1): 1-10.

Lavanya, C. (2000).Combining ability for yield and its
componentsin hybridrice. Oryza, 37(1): 11-14.

Internat. J. agric. Sci. (2007) 3(2)

** - Significance at P=0.01 level

M eenakshi, T. and Amirthadevarathinam, A. (1999).
Combining ability for yield and physiological charactersin semi-
dryrice. Oryza, 36(2) : 111-113.

Munhot, M K., Sarawgi, A.K. and Rastogi, N.K. (2000).
Generation and combining ability for yield, grain quality and
other related charactersinrice. Oryza, 37(1): 1-6.
Padmavathi, N.M ., M ahadevappaand Reddy, O.V.K. (1997).
Combining ability and heterosisfor grain yield and itsrelated
charactersinrice Oryza, 34: 107-111.

Sharma, R.K.and Koranne, K.D. (1995). Line” tester analysis
for yield and yield componentsin indica and japonica crosses
of rice. Oryza, 32: 234-238.

Verma, Y.S,, Singh, H. and Pandey, M .P. (1995). Combining
ability for yield and itscomponentsinrice. Oryza, 32: 1-5.
Yolanda, J.L. (1993). Study on heterosisinhybridrice. Oryza,
32:109-110.

Received : October, 2006; Accepted : March, 2007
HIND AGRI-HORTICULTURAL SOCIETY



