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Genetic studies in upland rice (Oryza sativa L.)

B SR. SHINDE, KAMLESH KUMAR AND R.M. PAWAR

SUMMARY

Studies on genetic variability, character association and path co-efficient analysis were conducted on 40 rice genotypes. Analysis of
variance reveal ed considerabl e variability among the genotypesfor all the characters. A high genotypic and phenotypic co-efficient of
variation was observed for grain yield per plant, straw yield per plant, productive tillers per plant, spikelets per panicle, harvest
index, 1000 grain weight, number of panicles per running meter, spikelet fertility, plant height, days to 50 per cent flowering and
panicle length. Spikelets per panicle showed the highest broad sense heritability (95.81%). Grain yield per plant showed high value
of heritability coupled with low genetic advance. The genotypic correlations among the yield traits and their path co-efficient were
estimated. The grain yield per plant showed significant positive correlation with harvest index, 1000 grain weight, straw yield per
plant, plant height and productive tillers per plant. The traits days to maturity, plant height, straw yield per plant and harvest index
had moderate to high positivedirect effect on grain yield per plant. The study reveal ed that genetic improvement of grainyieldinrice
is admissible by selecting characters having high positive correlation and positive direct effect.
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ice is the world’s most important food crop and a
primary food source for more than one third of world’s
opulation (Singh and Singh, 2008). Thus, theemphasis

in all rice economies is on self-sufficiency. In many Asian
countries, rice self-sufficiency and political stability are
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interdependent issues.

The variability observed is the sum total of hereditary
effects of concerned genes as well as the environmental
influence. Hence, the variability is partitioned into heritable
and non-heritable components with suitable genetic
parameters such as genotypic co-efficient of variation (GCV),
phenotypic co-efficient of variation (PCV), heritability (h?) and
genetic advance (GA). The estimation of thisgenetic variability
parameter helps breeder in achieving the required crop
improvement by selection. The basic objective of most of the
cropimprovement programsisto realizeamarked improvement
incropyield.

Grainyield, an extremely complex trait, isan example of
integration of component factors. Therefore, an analysis of
the association between yield and other morphological
components through correlation co-efficient studies would
bevital to understand the intricacy of thetrait. Therefore, for
designing effective breeding programme, adequate knowledge
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about the degree and direction of association between yield
and its components traits, is of great significance to the
breeders when they have to exercise selection for
simultaneous improvement of more than one character.
However, path co-efficient analysis helpsin partitioning the
correlation co-efficient into direct and indirect effects, thereby
providing relative importance of each of casual factors
(Mahajan et al., 1993 and Bhadru et al., 2012). In this study,
an attempt was made to study the direct and indirect influences
of some important yield components on grain yield among
the genotypes by adopting genotypic correlation and path
co-efficient analysis.

MATERIAL AND METHODS

The experimental material comprising 40 genotypeswere
raised in Randomized Block Designin threereplicationsduring
Kharif 2012, at Post Graduate Research Farm, College of
Agriculture, Kolhapur. Each entry was represented by adouble
row of 3 m length with a spacing of 20 cm between rows and
15 cm between plants within arow. Four grains were dibbled
per hill to ensure better crop stand and a single seedling was
kept per hill after thinning. Observations on 12 quantitative
characters were recorded on five randomly selected plants
from each plot in each replication. These plants were tagged
before flowering. The data were recorded on days to 50 per
cent flowering, daysto maturity, plant height (cm), productive
tillers per plant, panicles per running meter, panicle length
(cm), spikelets per panicle, spikelet fertility (%), 1000 grain
weight (g), grain yield per plant (g), straw yield per plant (g)
and harvest index (%). The analysis of variance was done as
suggested by Panse and Sukhatme (1967). Genotypic co-
efficient of variation (GCV), phenotypic co-efficient of
variation (PCV) and heritability were estimated by formula
suggested by Burton (1952). Genetic advance (GA) was

calculated by the method suggested by Johnson et al. (1955).
The genotypic and phenotypic correlation co-efficients were
worked out by adopting method described by Singh and
Chaudhary (1977). Path co-efficient analysis was done
according to the procedure suggested by Dewey and Lu
(1959).

RESULTS AND DISCUSSION

The analysis of variance revealed highly significant
differencesfor al the 12 charactersstudied (Table 1). Pragjapati
et al. (2011) and Parikh et al. (2012) also noticed significant
differences among genotypes for different traits.

The genotypes exhibited the higher magnitude of
genotypic and phenotypic variances for grain yield per plant
followed by straw yield per plant, productivetillers per plant,
spikelets per panicle, harvest index, 1000 grain weight, number
of panicles per running meter, spikelet fertility, plant height,
daysto 50 per cent flowering and daysto maturity (Table 2).

Thecharactersgrainyield per plant, straw yield per plant,
productive tillers per plant, spikelets per panicle and harvest
index showed higher estimates of GCV and PCV, indicating
the presence of large variation among the genotypesfor these
characters. Therefore, simple selection can be practiced for
further improvement of these characters. Thiswasin confirmity
with thefindings of Jayasudhaand Sharma (2010), Karthikeyan
etal. (2010) and Lal and Chauhan (2011).

The magnitude of differences between phenotypic co-
efficients of variability (PCV) and genotypic co-efficients of
variability (GCV) wasobserved to berelatively low for all the
traitsindicating less environmental influence.

In the present study, in general, high heritability values
wererecorded for al the characters. High heritability estimates
indicating the least influence of environment on these
characters. Here high heritability was exhibited due to

Tablel1: Analysisof variance (ANOVA) for 12 charactersinrice

Mean sum of squares

Sr. No. Characters

Replication (d. f. = 2)

Treatments (d. f. = 39) Error (d. f. =78)

1. Days to 50% flowering

2. Days to maturity

3. Plant height (cm)

4. Productivetillers/ plant 349
5. Panicles/ running meter 7.61
6. Panicle length (cm) 19.80
7. Spikelets/ panicle 189.9
8. Spikelet fertility (%)

9. 1000 grain weight (g) 441
10. Grainyield / plant (g)

11. Straw yield / plant (g)

12. Harvest index (%) 12.72

40.75
36.43
386.80

62.78

21.02
65.83

294.87%* 4.83
263.55** 4.98
588.11** 12.49
6.69** 0.64
17.50 ** 2.26
9.91** 1.62
2646.25** 38.05
388.99** 14.85
37.56** 1.01
44.52+* 2.06
158.55** 8.97
145.87** 14.24

* and ** indicate significance of values at P=0.05 and 0.01, respectively
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favourable influence of environment rather than genotype,
hence, selection for these traits may not be rewarding but
heterosis breeding may be useful.

Heritability estimatesare generally influenced by the type
of genetic material, sample size, method of sampling, conduct
of experiment, method of calculation and effect of linkage etc.,
therefore, their scopewasrestricted (Lal and Chauhan, 2011).
Thus, heritability values coupled with genetic advance would
be more reliable and useful in predicting the gain under
selection than heritability estimates alone.

The characters plant height, spikelets per panicle and
spikelet fertility exhibited high heritability coupled with high
genetic advance, indicating that most likely heritability was
due to additive gene effects and selection may be effective
for these characters. Similar results were observed by
Jayasudha and Sharma (2010) and Chanbeni et al. (2012).

Yield is a complex trait controlled by many genes.
Selection of parents based on yield alone often misleading.
Hence, the knowledge about relationship between yield and
its contributing charactersis needed for an efficient selection
strategy. In the present study, grain yield per plant showed
significant positive correlation with harvest index, 1000 grain
weight, straw yield per plant, plant height and productive
tillersper plant at genotypic level. Similar resultswerereported
by Abdul et al. (2011) and Basavargjaet al. (2011). Daysto 50
per cent flowering and days to maturity showed significant
negative correlation with grain yield. These results are in
consonance with the reports of Talwar and Goud (1974) and
Garg et al. (2010). The negative correlations of daysto 50 per
cent flowering and daysto maturity suggest itsusein breeding
programme for earlinessin rice. The information on theinter
association among the yield components showed the nature
and extent of relationship with each other. Thiswill helpinthe
simultaneous improvement of different charactersalong with

yield in breeding programme. Days to 50 per cent flowering
had displayed significant positive association with days to
maturity, days to maturity was significantly correlated with
plant height, plant height had exhibited significantly positive
correlation with panicle length, 1000 grain weight and straw
yield per plant, productive tillers per plant had significantly
positive correlation with number of panicles per running meter
and harvest index, number of panicles per running meter had
positive correlation with straw yield per plant and harvest
index, paniclelength had significant positive association with
spikelets per panicle, spikelets per panicle had positive
correlation with straw yield per plant, spikelet fertility recorded
significant positive association with 1000 grain weight and
harvest index, 1000 grain weight had significant positive
correlation with straw yield per plant and harvest index, straw
yield per plant exhibited non- significant negative correlation
with harvest index (Table 3).

Path co-efficient analysis permits a thorough
understanding of contribution of various characters by
partitioning the correlation co-efficient into components of
direct and indirect effects which helps breeder in determining
the yield components. Days to maturity, plant height, straw
yield per plant and harvest index exerted positive direct effect
ongrainyield per plant. These results are in consonance with
the reports of Jayasudha and Sharma (2010) and Garg et al.
(2010). Seven traits, viz., days to 50 per cent flowering,
productive tillers per plant, number of panicles per running
meter, panicle length, spikelets per panicle, spikelet fertility
and 1000 grain weight exhibited negative direct effects on
grainyield. However, thesetraitsinfluenced the yield through
the positive indirect effects mainly via daysto maturity, plant
height, straw yield per plant and harvest index. The residual
effects in present studies was high, it indicates that besides
the charactersstudied, there were some other attributeswhich

Table?2: Variability parametersfor different traitsin 40 genotypesof rice

S Range Heritability Genetic
No. Characters Min Max Mean SE. (¥) GCV (%) PCV (%)  (broad sense) advance
(%) (K=2.06)
1. Days to 50% flowering 89.66 128.66 114.04 1.26 8.62 8.83 95.24 19.76
2. Days to maturity 124.6 159.66 145.36 1.28 6.38 6.56 94.54 18.59
3. Plant height (cm) 62.86 145.33 100.23 2.04 13.81 14.26 93.89 27.64
4. Productivetillers/ plant 3.90 10.20 6.22 0.46 22.79 26.17 75.87 254
5. Panicles/ running meter 7.99 17.83 11.62 0.86 19.38 2331 69.13 3.86
6. Panicle length (cm) 17.73 26.19 20.68 0.73 8.03 10.13 62.91 271
7. Spikelets / panicle 60.66 208.26 129.77 3.56 22.71 23.21 95.81 59.45
8. Spikelet fertility (%) 47.66 90.76 74.01 2.22 15.08 15.96 89.36 21.74
9. 1000 grain weight (g) 9.6 23.60 17.56 0.58 19.87 20.68 92.33 6.90
10. Grainyield / plant (g) 334 2458 9.75 0.83 38.58 41.30 87.25 7.23
11. Straw yield / plant (g) 9.98 54.84 22.21 172 3177 3452 84.75 13.38
12. Harvest index (%) 8.35 38.66 29.81 2.17 22.21 25.56 75.49 11.85

GCV = Genotypic co-efficient of variation and PCV = Phenotypic co-efficient of variation
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contribute for grainyield (Table 4).

The present investigation concludes that harvest index
was the foremost factor responsible for grain yield followed
by straw yield per plant. Daysto 50 per cent flowering, plant
height, straw yield per plant and harvest index can choose
direct selection for yield improvement and remaining al the
traits choose for indirect selection.
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