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   ABSTRACT

Studies on combining ability  for yield and BPH resistance in rice among three lines (ASD 7,CO 46 and IR
64)  and eight testers (MDU 5,TKM 9,ASD16,ASD 20,Co 37,ADT 36,ADT 43 and IR 50) revealed preponderance
of SCA variance for all characters except days to flowering. The gca effects of parents were scored and the
scores summed up to judge the combining ability of parents. Based on the scores line CO46 was adjudged the
best combiner, ASD 7 as medium combiner and IR 64 as low combiner.  Hybrids CO46 x IR 50, CO 46 x ASD
16,CO 46x ASD 20,ASD 7 x IR 50,ASD 7 x ASD 20,ASD 7 x TKM 9,IR 64 x CO 37,IR 64 x ADT 36 and IR 64 x ADT
36 had high SCA effects.
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Growing resistant varieties in endemic areas
greatly helps in keeping down the incidence. The
numerous advantages attached to the resistant
varieties include low cost to the farmer, relatively
good compatibility with other control measures,
prevent ing env ironmental pol lut ion and
preservation of ecosystem. As the genetic variability
for these biotic stresses is l imited, gene
introgression from diverse sources is the present
need.

MATERIAL AND METHODS
 The materials for the present study

comprised three lines which are resistant donor
parents (ASD 7,CO 46 and IR 64) and eight testers
which are high yielding, short duration varieties
(MDU 5,TKM 9,ASD16,ASD 20,Co 37,ADT
36,ADT 43 and IR 50) and the 24 F

1
s obtained by

crossing in a l ine x tester mating design
(Kempthorne, 1957). The experiment was laid out
in a randomised block design wi th three
replications. Observations were recorded on plot
basis or five randomly selected plants per genotype
per replication for the characters viz. days to
flowering, plant height, panicles plant-1, panicle
length, grains panicle-1, grain weight, spikelet
fertility, grain yield and BPH resistance.

RESULTS AND DISCUSSION
In the present study, the SCA variance was

found to be higher than GCA variance for all the

characters except days to flowering. Similar results
were obtained by Shunmugavalli (1996) and
Thirumeni (1998). Further GCA/SCA ratio was
observed to be more than one for days to flowering
indicating the influence of additive gene action.
When additive genes are more predominant the
choice of parents based on per se performance
may be effective (Sharma and Chauhan, 1985).
For the rest of the characters the GCA/SCA ratio
was lesser than one indicating the influence of non
- additive gene action.

The gca effect of the parents was scored.
The positively significant parents were given a score
of +1 and negatively significant parents a score of
– 1. The score obtained for each character was
summed up to judge the combining ability status
of the parents. Parents   were considered as good
combiners if the score was more than +1, bad
combiners if the sum of the scores was – 1 or lesser
bad medium combiners if the total score equaled
zero. Based on the score line CO 46 was adjudged
the best combiner and IR 64 as low combiner
(Table 1). Among the testers ASD 16, ASD 20 and
IR 50 were considered good combiners. The
present investigation identified the line CO46 as
the best combiner since it had favourable genes
for majority of the traits as revealed by superior
gca  effects.

The sca effects of hybrids have also been
attributed to the combination of positive favourable
genes from different parents or might be due to



Lines
ASD 7 1.69**         7.36**         -0.25*         0.09       -0.27       0.01      2.94**        0.90**    -0.95**
CO46 3.86**       11.18**           0.67**       0.10        6.96**    -0.11**   -0.11          2.97**     -0.45**
IR64             -5.56**      -18.55**          -0.43**      -0.18       -6.70**     0.10**   -2.83**      -3.87**     1.40**
SE(gi) 0.29           0.18              0.12          0.16        0.45        0.02      0.23          0.11        0.03
Testers
MDU 5  -1.72**         0.60           -0.31          -0.72**    -6.74**    -0.21** -3.52** -2.17**   -1.24**
TKM 9   0.39           2.90**         -0.47          -0.82**    -3.75**    -0.05 -3.41** -1.06**   -0.18**
ASD 16  -0.06          -0.10 0.60**       0.86**    15.79**     0.26**  1.45** 0.05       -0.71**
ASD 20  -0.94*          1.05** 0.22          0.48        5.03**     0.07*  2.59** 2.83**     0.46**
CO 37  -0.50          -1.37** 0.49*         0.48     -18.46**    -0.01 -0.87* -1.83**    0.58**
ADT 36          2.50**         3.90**         -1.17**       -1.15**   -14.64**     0.14**   -0.25          -0.16       0.57**
ADT 43     0.06           4.45**         -1.48**       -2.24**    -5.93**    -0.11**    1.08**       -3.06**     0.64**
IR 50              0.28         -11.18**          2.15**        3.11**   28.71**    -0.09**    2.93**        5.39**    -0.12*
SE(gj)     0.47            0.30            0.19           0.26        0.73     0.03      0.37            0.18       0.05

Days to
flowering

Plant
height

Panicles
plant-1

Panicle
length

Grains
panicle-1

Grain
weight

Spikelet
fertility

Grain
yield

BPH
resistance

         Traits

Parents

Table 1.    General combining ability effects of parents in rice

* = Significant at 5%  ** = Significant at 1%

ASD 7 x MDU 5 -0.69 -1.46**  0.46  0.57   -2.82* -0.03  3.34** -0.30  0.63**
ASD 7 x TKM9 -0.14  3.94** -0.14  0.40   -4.33** -0.13*  3.34**  1.24**  0.80**
ASD 7 x ASD 16  0.64  0.40 -1.50** -2.09**   -7.64**  0.13** -1.44* -1.52** -0.50**
ASD 7x ASD 20  0.19  1.88** -0.98** -2.06**   7.17** -0.03  0.12  3.14**  0.23**
ASD 7x CO 37  1.42 -1.67**  1.53**  2.57**  -8.11** -0.01 -1.71** -3.28**  0.07
ASD 7x ADT36  0.08 -0.03 -0.39  0.75   2.67** -0.02 -1.96** -0.16 -0.02
ASD 7x ADT43  0.19  0.14 -0.21 -0.85   4.73** -0.17** -2.36** -0.90**  0.05
ASD 7 x IR 50 -1.69* -3.19**  1.49**  0.71   8.35**  0.25**  0.66  1.78** -1.26**
CO46 x MDU 5  1.14  2.82** -0.65 -0.61   1.10  0.10 -2.41**  0.31 -0.40**
CO46 x TKM9  0.36 -1.88** -0.88** -035  -3.99** -0.07 -2.69**  0.92**  0.36**
CO46 x ASD 16 -0.86 -1.55**  1.88**  3.77**   7.35** -0.29**  4.92**  3.14**  0.86**
CO46x ASD 20 -0.31  1.16*  0.51  1.73**   4.88** -0.11**  2.95** -0.90** -0.27**
CO46x CO 37 -1.08  0.58 -1.15** -2.59**  -2.16  0.07 -2.82**  0.23 -0.33**
CO46x ADT36  1.25  2.05** -0.48 -2.56**  -1.01  0.18** -2.07** -0.98** -0.22*
CO46x ADT43  0.36  3.60** -0.61 -1.91** -15.33**  0.16** -2.19** -3.70** -0.28**
CO46 x IR 50 -0.86 -6.77**  1.34**  2.52**   9.15** -0.05  4.31**  0.98**  0.27**
IR 64 x MDU 5 -0.44 -1.5**  0.18  0.04   1.72 -0.07 -0.93 -0.01 -0.23**
IR 64  x TKM9 -0.22 -2.05**  1.29** -0.05   8.32**  0.20** -0.65 -2.52** -1.16**
IR 64  x ASD 16  0.22  1.15* -0.38 -1.68**   0.29  0.16** -3.48** -1.62** -0.36*
IR 64 x ASD 20  0.11 -3.04**  0.47 0.34  -14.05**  0.13** -3.07** -2.24**  0.04
IR 64 x CO 37 -0.33  1.08* -0.41 0.02  10.28** -0.06  4.53**  3.06**  0.25**
IR 64 x ADT36 -1.33 -2.02**  0.87* 1.81**  -1.66 -0.16**  4.03**  1.14**  0.23**
IR 64 x ADT43 -0.56 -3.73**  0.82* 2.75**  10.60**  0.01  4.55**  4.60**  0.23**
IR 64 x IR 50  2.56**  9.96** -2.84** -3.23** -17.50** -0.20** -4.98** -2.77**  0.99**
SE(gij)  0.81  0.51  0.33 0.45    1.26  0.05  0.64  0.31  0.08

* = Significant at 5%   ** = Significant at 1%
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Table 2.  Specific combining ability effects of hybrids in rice
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the presence of l inkage in repulsion phase
(Thirumeni, 1998). The sca of hybrids was also
scored as was done with the gca of parents. CO46
x IR50,CO46x ASD16,CO46 x ASD20,ASD 7x
IR50,ASD7 x ASD20,ASD7 x TKM 9,IR64 x
CO37,IR64 x ADT 36 and IR64 x ADT 43 had high
sac effects. CO 46 x IR50 had high sca effects for
panicles plant-1, panicle length, grains panicle-1,
spikelet  fertility, grain yield and BPH resistance;
ASD 7 x IR 50 for days to flowering, IR 64 x CO 37
for plant height and grain weight (Table 2). This
result indicates that there is a possibility of
combining yield with BPH resistance.

LITERATURE CITED
Kempthorne O 1957. An Introduction to Genetic

Statistics. John Wiley and Sons, inc., New
York.

Sharma R L and Chauhan B P S 1985.
Combining ability in sesame. Indian Journal
Genetics 45:45-49

Shunmugavalli N 1996. Genetics in early rice
(Oryza sativa L.) cultivars. Ph.D.Thesis,
Tamil Nadu Agricul tural Universi ty,
Coimbatore. 241p.

Thirumeni S 1998. Genetical studies on coastal
saline rice (Oryza sativa L.) Ph.D.Thesis,
Tamil Nadu Agricul tural Universi ty,
Coimbatore. 205p.

(Received on 02.01.2009 and revised on 24.02.2010)

142             Dijee Bastian et al. AAJ 57


