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INTRODUCTION

Castor (Ricinus communis L.) with 2n=20, an
important industrial non-edible oil seed crop belongs to
the family Euphorbiaceae, indigenous to Eastern Africa.
It is grown in arid and semi-arid regions. Yield is a
complex character which depends upon many
determining characters hence, the information on
correlation between yield and its component character
is prerequisite for crop improvement. The phenotypic
correlation indicate the extent of observed relationship
between the two characters while genotypic correlation
provides information about linkage for the gene controlling
the pair of characters. Therefore, the correlation co-

efficient at genotypic and phenotypic levels were
considered, however, they do not provide the exact
picture of direct and indirect cause of such association,
which can be cleared through path analysis. Thus, path
analysis is very useful to pin point the important yield
components which can be utilized for recommending
selection indices. In the present studies attempts was,
therefore, made to obtain such information in castor.

MATERIAL AND METHODS

The experimental material for present study
comprised of 43 indigeneous genotypes of castor
(Ricinus communis L.) collected from Regional
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Research Station, Sanand, Main Castor and Mustard
research Station, Sardarkrushinagar Dantiwada
Agricultural University, Sardarkrushinagar, Research
Scientist (Groundnut) Junagadh Agricultural University,
Junagadh. The field experiment was carried out in a
Randomized Block Design with three replications at
Agricultural Research Station, Sansoli. Each plot
consisted of single row of 6 m length with a spacing of
60 cm length between two plants and 120 cm between
two rows. Two border rows were planted at both the
side to reduce the border effect. The recommended
package of practices of crop production and protection
were followed for successful crop growth.

The observations regarding the seed yield per plant
and yield determing attributes were recorded on randomly
selected five competitive plants from each genotype in
each replication for eighteen characters. The correlation
co-efficient were worked out to understand the
association among characters by adopting method
described by Singh and Chaudhary (1977) and path
analysis was done according to the procedure suggested
by Dewey and Lu (1959).

RESULTS  AND  DISCUSSION

The summary of the genotypic and phenotypic
correlations for seed yield and eighteen agronomic traits
is presented in Table 1. Generally, the genotypic and
phenotypic both types of correlation were of comparable
magnitude, the genotypic correlation were in most cases
higher than the phenotypic correlation indicating that the
characters were more related genotypically. From the
correlation studies (Table 1), it was evident that, the
characters viz., seed yield at 120, 150 and 180 days after
sowing, total and effective length of primary spike, 100
capsule and seed weight, shelling percentage and oil
content showed significant positive association with total
seed yield at genotypic and phenotypic level, indicating
possibility of improving these characters simultaneously.
Generally, the nature of inter trait correlations may
enhance or retard the selection progress. A positive
relationship indicates that the selection for improvement
in one of the yield components would result in concomitant
increase in one or more components. Similar significant
positive correlations were reported by Tewari and Mishra
(2013) for seed yield and number of capsules in primary
raceme, number of effective spikes per plant, 100 seed
weight, and oil content. Seed yield per plant and capsule
yield by Ahmed et al. (2012) in M

4
 and M

5
 generations

and seed yield per plant and number of spikes per plant
in M

5
 generation. Adeyanju et al. (2010) for oil yield

percentage and days to 50 per cent germination, days to
50 per cent flowering, fruit yield, 100 seed weight, days
to maturity, pedicel length and plant height. Significant
positive correlations were also reported by Sarwar et
al. (2010) for seed yield and main spike length, capsules
of main spike, capsules of secondary spike and spikes
per plant in M

5
 generation and seed yield per plant and

capsule weight per plant in M
4
 generation by Sarwar

and Chaudhry (2008).
This relationship was recorded among the

agronomic traits in this study. Positive and significant
genotypic and phenotypic relationships among the traits
seed yield per plant, 100 seed weight, days to 50 per
cent flowering, seed yield, days to maturity, pedicel length
and plant height suggests that seed yield can be improved
through selection for this yield components. Aswani et
al. (2003) reported that number of capsules in primary
spike, number of spikes per plant, number of days to 50
per cent flowering and maturity, length of primary spike
and 100 seed weight were the major yield contributing
characters in castor.

This significant positive relationship among
agronomic traits in this study at genotypic and phenotypic
level is in accordance with the report of Yadav et al.
(2004). Improvement of castor seed yield can, therefore,
be achieved through selection of these highly correlated
characters as increase in mean value of any one of the
characters would significantly increase the mean of
others.

The association between total seed yield and number
of nodes up to primary spike (-0.568) and seed specific
gravity (-0.556) were highly significant and negative at
genetic as well as phenotypic level, suggesting the
negative relation of those traits with total seed yield per
plant. Significant negative correlations were also reported
by Tewari and Mishra (2013) for seed yield and number
of nodes to primary raceme, days to maturity of spike.
The association between total number of branches and
effective number of branches were positive but non-
significant at phenotypic level, suggesting the absence
of any relation of those traits with total seed yield per
plant. Whereas, days to 50 per cent flowering (-0.064),
days to maturity of primary spike (-0.105) and number
of capsules on primary spike (-0.115) showed negative
but non-significant association with total seed yield per
plant suggesting the absence of any relation of those
traits with total seed yield. Such non-significant negative
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correlation were reported for seed yield and days to 50
per cent flowering, height up to primary raceme by
Tewari and Mishra (2013), for seed yield per plant and
days to mature, plant height in M

4
 and M

5
 generations,

for seed yield per plant and length of main spike, number
of capsules of main spike in M

4
 generation and 100 seed

weight in M
5
 generation by Ahmed et al. (2012). Seed

yield and plant height, 100 seed weight were non-
significant negatively correlated in M

5
 generation

reported by Sarwar et al. (2010). Negative non-significant
correlation were also reported for seed yield per plant
and days to mature, plant height, length of main spike,
number of capsules of main spike in M

4
 generation by

Sarwar and Chaudhry (2008).
Table 2 and 3 shows the combine summary of the

direct and indirect genotypic and phenotypic effects of
eighteen agronomic traits on castor seed yield,
respectively. The results show that effective length of
primary spike, seed yield at 120 days after sowing, seed
specific gravity and seed yield at 180 days after sowing
had significant positive direct path co-efficient with total
seed yield. The direct effect of total length of primary
spike and number of nodes up to primary spike were
found significant negatively associated. Path co-efficient
analysis indicated that the effective length of primary
spike (1.376), seed yield at 120 days after sowing (0.691),
seed specific gravity (0.510) and seed yield at 180 days
after sowing (0.437) had large positive direct effects on
seed yield per plant.

Path analysis indicated the importance of seed yield
per plant, effective length of primary spike, seed yield at
120 days after sowing, seed specific gravity and seed
yield at 180 days after sowing suggesting that these traits
should be given main emphasis for evolving high yielding
genotypes of castor. Positive correlation of seed yield
with number of capsules in primary raceme and 100 seed
weight was observed by Raghuwanshi et al. (2003).
High direct positive effect were observed for seed yield
and days to 50 per cent flowering, number of effective
spikes per plant, number of capsules in primary raceme
and oil content by Tewari and Mishra (2013).

Babu et al. (2004) reported that oil yield per plant
was positively associated with number of primaries per
plant, number of capsules per plant, number of seeds
per capsule, 1000 seed weight, leaf area index, harvest
index and seed yield per plant both at genotypic and
phenotypic level. Seed yield per plant exerted the highest
positive direct effect on oil yield per plant followed by
number of primaries per plant, oil content, leaf area index
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and harvest index.
Generally, 100 seed weight emerged as the best

most important seed yield component. This is judged
especially from the fact that apart from its highly
significant genotypic and phenotypic correlation with seed
yield, it also has direct effect on seed yield per plant and
at the same time influenced seed yield per plant. Sarwar
and Chaudhry (2008) by acting as a relay route through
which other characters influenced seed yield positively.
However, Yadav et al. (2004) reported that seed yield
and 100 seed weight had a negative direct effect on seed
yield. The residual effect was not high and most of the
variability in seed yield per plant was well accounted for
by the variables. From the results obtained, it would be
reasonable to suggest that a breeder engaged in the
improvements of castor seed yield should place emphasis
on number of spikes per plant and number of capsules in
primary raceme. Selection for these traits will therefore
directly become helpful in increasing the seed yield. From
the results obtained, it would be reasonable to suggest
that a breeder engaged in the improvement of castor oil
yield should place emphasis on 100-seed weight, fruit
yield and days to maturity. Selection for these traits will,
therefore, indirectly increase oil yield. In conclusion, the
main emphasis in the selection of high yielding variants
should be placed on the number of spikes and capsule
weight. To a lesser extent, the spike length and 100 seed
weight may also be considered.

High positive phenotypic correlations on seed yield
per plant were shown by number of effective spikes per
plant, 100 seed weight and number of capsules in primary
raceme, whereas number of nodes upto primary raceme
were negatively associated. Path co-efficient analysis
indicated that the number of capsules in primary raceme,
number of effective spikes per plant and days to 50 per
cent flowering have large positive direct effects on seed
yield per plant. Ramu et al. (2005) and Uzun and Carigan
(2001) observed that number of capsules per plant was
highly correlated with seed yield.

The highest positive direct effects were observed
in case of days to mature followed by capsule of main
spike and number of branches by Sarwar et al. (2010).
Days to mature, number of branches and capsules of
main spike showed positive direct effect alongwith high
positive genotypic correlation. These characters may be
selected directly for seed yield improvement. In some
cases, the direct effect is positive and high alongwith
negative correlation, under these circumstances, a

restricted simultaneous selection model is to be followed
i.e. restrictions are to be imposed to nullify undesirable
indirect effects to make use of direct effect.

It is concluded that at the time of selection, main
emphasis may be given to effective length of primary
spike, seed specific gravity, total number of branches,
100 capsule weight, days to 50 per cent flowering and
number of capsules on primary spikes for seed yield
improvement rather than total length of main primary
spike, number of nodes upto primary spike, 100 seed
weight and selling per cent.
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