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Abstract

Phenotypic and genotypic correlations were studied for eight characters in 22 rice genotypes. Days
to 50% flowering, panicle length and tillers/plant were positively correlated with grain yield. Path analysis
revealed that panicle length was the most important character because of its higher direct positive effect,
followed by tillers/plant. Hence for improving grain yield in hilly rice, selection should largely depend on
days to 50% flowering, panicle length and tillers/plant.
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In India, rice is grown in approximately 1.6—2.0
million hectares in hilly areas at various elevations
and agroecological situations like direct seeded, irri-
gated and transplanted under hill conditions. These
areas are characterized by rugged topography ; low
night temperatures and high incidence of blast, glume
and sheath rot among diseases ; and stem borer and
leaf folder among insects. Injury due to low tempera-
ture is also a major production constraint. Cold injury
causes poor germination, slow growth of seedlings
and leaf discoloration. Under intermediate hill condi-
tions, rice is cultivated on terraces at altitudes rang-
ing from 800 to 1,500 meters above mean sea level,
mostly under rainfed conditions. Temperature during
the growing period ranges from 20 to 30 C. The matu-
rity duration of varieties at elevations between 800 to
1,200 meters is limited to around 120 days and at higher
elevations it extends up to 140 days. Despite various
high yielding cultivars released for intermediate zone
of Jammu and Kashmir the expected yield is not yet
been harvested because of several production con-
straints. However, selection for yield remains not so
fruitful in achieving desirable results, because it is
dependent on various component characters. There-
fore, knowledge of association and cause and effect
relationship of yield component traits with yield
would help in formulation of effective selection
schemes. The present study was conducted to as-
sess the genetic relationships among yield compo-
nents, through correlation and path analysis for en-
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hancing the usefulness of selection for better rice
yields under intermediate hill conditions of Jammu
and Kashmir.

Methods

Experimental material comprised 22 promising
genotypes most of these bred to suit hill conditions
were raised in randomized block design with three
replications at RARS, Rajouri. Each genotype was
planted in individual rows of 3 m length adopting a
spacing of 20 x 15 cm. Normal cultural and manurial
practices as applicable to hilly rice were followed. Data
were recorded on five random plants for days to 50%
flowering, plant height, days to maturity, panicle
length, tillers/plant, 1,000-seed weight, grains/panicle
and grain yield/plant. The phenotypic, genotypic and
path coefficients were computed following the stan-
dard statistical procedures (1, 2).

Results and Discussion

The genotypic correlation coefficients were
higher than the phenotypic correlation coefficients
in general (Table 1), thus indicating that low pheno-
typic correlations might be due to the masking/modi-
fying effects of environment in genetic association
between characters (3). Each of the three characters,
days to 50% flowering, panicle length and tillers/plant
were positively correlated with grain yield. These find-
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Table 1. Genotypic and phenotypic correlation coefficient among yield and yield components of rice. **and*significant at 1%

and 5% levels, respectively.

1000 Correlation

Days to Plant Panicle Tillers/ seed Grain/ with
Characters maturity height length plant weight panicle yield
G 0.757* -0.413* 0.462%* -0.026 0.106 0.145 0.360%*
P 0.660* 0.389** 0.224 -0.017 0.105 0.128 0.212
Days to flowering
G -0.102 0.371%* -0.128 0.250 0.333 0.311
P -0.059 0.226 -0.049 0.209 0.244 0.232
Days to maturity
G 0.306 -0.056 -0.183 0.424 0.082
P 0.134 -0.008 -0.171 0.397 0.006
Plant height
G 0.305 0.259 0.534* 0.539*
P 0.083 0.153 0.271 0.020
Panicle length
G 0.155 0.498%* 0.587*
P 0.079 0.245 0.252
Tillers/plant
G -0.206 0.272
P -0.174 0.163
1000 seed weight
G 0.267
P 0.151
Grain/panicle

ings are in agreement with those of the earlier work-
ers who found a positive association between pro-

ductive tillers (4). Though an increased panicle length
and tillers/plant would bring in yield improvement

Table 2. Direct and indirect effects of quantitative traits contributing towards grain yield in rice. Values in bold showing direct

effects. Residual effect = G 10.436, P 0.8480.

Days to 50% Days to Plant Panicle  Tillers/ 1000-seed Grain/ Correlation
Characters flowering maturity  height length plant weight panicle with yield
G -9.077 14.25 -7.011 9.183  -0.433 -1.608 -4.953 0.360%**
P 0.148 0.081 -0.016 -0.022  -0.004 0.014 0.010 0.212
Day to flowering
G -6.871 18.83 -1.725 7.375  -2.164 -3.785 -11.355 0.311
P 0.098 0.123 -0.002 -0.022  -0.002 0.029 0.019 0.232
Days to maturity
G 3.752 -1.915 16.96 -6.095  -0.941 2.77 -14.453 0.082
P -0.057 -0.007 0.040 0.013  -0.002 -0.024 0.031 -0.006
Plant height
G -4.192 6.985 -5.198 19.887 5.174 -3.917 -18.201 0.539%*
P 0.033 0.028 0.005 -0.097 0.020 0.021 0.021 0.020
Panicle length
G -0.232 -2.404  -0.941 6.068  16.456 -2.353 -16.970 0.587*
P -0.002 -0.006 0.00 -0.008 0.239 0.011 0.019 0.252
Tillers/plant
G -0.964 4.707 -3.11 5.142 2.634 -15.148 7.010 0.272
P 0.015 0.026 -0.007 -0.015 0.019 0.138 -0.014 0.163
1000-seed weight
G -1.319 6.277 7.195 10.624 8.455 3.117 -34.072 0.267
P 0.019 0.030 0.016 -0.026 0.059 -0.024 0.078 0.151

Grain/panicle
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and this association would form useful indices of
selection for improvement of yield. The days to 50%
flowering, panicle length and tillers/plant showed sig-
nificant positive correlation with grain yield. Similar
trend was also observed by Borbora and Hazarika (5).
Days to flowering was positively and significantly
correlated with days to maturity and panicle length.
Panicle length shows a positive and significant asso-
ciation with grain/panicle. Tillers/plant was positively
and significantly correlated with grains/panicle.
Wilfred and Rangaswamy (6) and Niranjan Murthy et
al. (7) also obtained similar results. Therefore, selec-
tion for any one of the characters would offer scope
for simultaneous improvement in all these three char-
acters in addition to improving the grain yield.

Path analysis revealed that panicle length was
the most important character because of its higher
positive direct effect followed by days to maturity,
plant height and tillers/plant (Table 2). The maximum
positive direct effect on grain yield/plant exerted by
panicle length was also reported by Padhi and Singh
(8). Hence, days to flowering, tillers/plant and panicle
length were the major yield contributing traits under
intermediate hill conditions and have to be given im-

portance in selection for hill stress situations.

References

1. Singh R. K. and B. D. Choudhary. 1979. Biometrical
methods in quantitative genetic analysis. Kalyani
Publ., New Delhi, India.

2. Dewey D. R. and K. H. Lu. 1959. A correlation and
path coefficient analysis of components of crested
wheat grassseed production. Agron. J. 51 : 515—518.

3. Johnson A. W., H. F. Robinson and R. E. Comstock.
1955. Estimates of genetic and environmental
variability in Soyabean. Agron. J. 47 : 314—318.

4. LiQ., G T Li, G C. Guo, Ji Ang and Y. Z’hu. 1991.
Study on high yield breeding and genetic analysis of
yield components of main rice cultivers in Jilin,
China. Hereditas 13 : 3—6.

5. Borbora T. K. and G. N. Hazarika. 1998. Study of
genetic variability, heritability and genetic advance
for panicle characters in rice. Oryza 35 : 19—21.

6. Wilfred M. W. and M. Rangaswamy. 1993.
Correlation and path analysis in hybrid rice. Oryza
30 : 248—250.

7. Niranjan Murthy G., S. Shanker, S. Hittamani and M.
Uday Kumar. 1999. Association analysis among yield
some physiological traits in rice. Oryza 28
257—259.

8. Padhi A. K. and M. Singh. 1991. Inter-relationship of
major quantitative traits in some rice varieties under
alkaline stress. Madras Agric. J. 79 : 374—378.



