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ABSTRACT

The present investigations were conducted on sixteen genotypes of sprouting broccoli (Brassica oleracea var italica
Plenck) in Randomized Complete Block Design in two environments, viz. rabi 2010-11 and rabi 2011-12. Character
association analysis revealed that marketable yield/plant was significantly and positively correlated with terminal head
weight/plant, harvest index, gross weight/plant, head size index, days to first harvest, leaf size with leaf stalk, plant frame
and leaf size without leaf stalk which could be considered as the important selection criteria in the improvement of
marketable yield. The results of path analysis revealed that the maximum positive direct effect on marketable yield/plant
was exhibited by terminal head weight per plant followed by harvest index, gross weight per plant and head size index.
This indicated that a selection procedure based on high terminal head weight/plant along with high harvest index, high

gross weight/plant and high head size index may be effective in improving marketable yield.
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Broccoli (Brassica oleracea L. var italica Plenck) a
member of family Brassicaceae is one of the nutritious cole
crop. The name broccoli has been derived from an Italian
word ‘brocco’ meaning the young shoots. It is known for its
taste, flavor, nutritive and medicinal properties. Broccoli
contains the compound namely, glucoraphanin, which can be
processed into an anti-cancer compound sulphoraphane. In
India, broccoli and cauliflower are cultivated over an area of
314900 hectares with the production of 5988 500 metric
tonnes and India ranks second in broccoli production in the
world (Anonymous 2010). Further improvement can be
brought by the development of genotypes having high yield
potential. Since yield depends upon more than one component
characters, knowledge of their degree and direction of
association is very important. For this purpose, it is important
to know the correlation, as it furnishes valuable information
about the correlated response for selection. Path analysis
revealed, whether, the association of these characters with
yield is due to their direct effect or is a consequence of their
indirect effect via other component characters. Keeping these
points in view, the present study on sprouting broccoli was
conducted to ascertain the correlation and direct and indirect
effects of various characters on marketable yield/plant.
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MATERIALS AND METHODS

The present investigation was conducted at the
Experimental Farm of the Department of Vegetable Science
and Floriculture, CSK HPKYV, Palampur, in two environments,
viz. environment I (Rabi 2010-11) and environment II (Rabi
2011-12). The experimental material comprised 16 genotypes
of sprouting broccoli. There were 16 plants in each plot
having 4.5 m? area planted at 60 cm distance between and 45
cm with in row in a Randomized Complete Block Design,
with three replications. Observations were recorded on five
randomly selected competitive plants/replication for fourteen
characters, viz. days to first harvest, marketable yield/plant,
terminal head weight/plant, gross weight/plant, number of
spears/plant, head size index, plant frame, leaf size with leaf
stalk, leaf size without leaf stalk, plant height up to longest
leaf, plant height up to head, stalk length, weight of spears/
plant and harvest index. The data regarding above mentioned
characters were averaged and subjected to analysis of variance
(Panse and Sukhatme 1985). Correlation coefficient was
analyzed as per Al Jibouri et al. (1958) and path coefficient
analysis was done according to Dewey and Lu (1959).

RESULTS AND DISCUSSION

Yield is a complex character and is a function of several
component characters and their interaction with environment.
Direct selection based on yield alone will not be very effective
in breeding programme. The effectiveness of any breeding/
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selection programme depends upon the nature and association
between yield and other component characters, as more
directly and positively a character is associated with yield in
desirable direction, more will be the success of the selection
programme. Therefore, it is important to have knowledge on
the association of marketable yield with other characters and
among themselves and their basis to identify characters for
increasing the efficiency of both direct and indirect selection
and thereby defining an ideal plant type.

The correlation coefficient among different characters
(Table 1, 2 and 3) showed that genotypic correlation
coefficients were, in general, higher in magnitude than
phenotypic correlation coefficients in environment I, IT and
pooled over the environments, suggesting strong inherent
relationship between various characters which is in conformity
with earlier report of Shakuntla ez al. (1999). At phenotypic
level in environment I (Table 1), marketable yield/plant had
significant positive association with terminal head weight/
plant, harvest index, gross weight/plant, head size index,
days to first harvest, leaf size without leaf stalk and leaf size
with leaf stalk indicating that these characters have effectively
contributed towards an increase in the marketable yield/
plant. These findings are in consonance with earlier research
work of Shakuntla ef al. (1999) and Khattra et al. (2001). On
the other hand, marketable yield/plant showed significant
negative association with plant height up to head, stalk length,
number of spears/plant and weight of spears/plant. Negative
association of marketable yield/plant with stalk length was
also observed by Kumar (2010).

In environment II (Table 2), at phenotypic level,
marketable yield/plant had significant and positive association
with terminal head weight/plant, gross weight/plant, harvest
index, head size index, days to first harvest, leaf size with
leaf stalk and plant frame indicating that selection on the
basis of these traits will lead to higher marketable yield. The
results are in conformity with the earlier findings of Jamwal
et al. (1992), Shakuntla ef al. (1999), Khattra et al. (2001)
and Gautam et al. (2004). However, marketable yield/plant
showed significant and negative correlation with number of
spears/plant, weight of spears/plant, stalk length and plant
height up to head.

At phenotypic level, in pooled over the environments
(Table 3), marketable yield/plant was significantly and
positively correlated with terminal head weight/plant, harvest
index, gross weight/plant, head size index, days to first
harvest, leaf size with leaf stalk, plant frame and leaf size
without leaf stalk. Therefore, suggesting that selection based
on high terminal head weight/plant along with high harvest
index, high gross weight/plant, high head size index, late
maturity, more leaf size with and without leaf stalk and more
plant frame would be rewarding in selecting genotypes with
high marketable yield. Similar observations have also been
recorded by Jamwal et al. (1992), Shakuntla er al. (1999),
Gautam et al. (2004) and Dhatt and Garg (2008). However
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marketable yield was negatively correlated with number of
spears/plant, stalk length, weight of spears/plant and plant
height up to head indicating that selection for plant having
more number of spears, more stalk length, more weight of
spears and more plant height up to head may have adverse
effect on yield.

Correlation studies give an idea about the positive and
negative associations of different characters with yield and
also among themselves. However, the nature and extent of
contribution of these characters towards yield is not obtained.
Hence, path coefficient analysis was used to make partition
of the correlation coefficient in the different characters studied
to know the direct and indirect effects on yield. The
information obtained helps in giving proper weightage to the
various characters during selection or other breeding
programme so that the improvement of desirable traits can
be achieved effectively.

The path coefficient analysis allows partitioning of
correlation coefficients into direct and indirect effects of
various traits towards dependent variable and thus, helps in
assessing the cause effect relationships as well as effective
selection. It plays an important role in determining the degree
of relationship between yield and its component effects and
also permits critical examination of specific factors that
provide a given correlation. The effects of yield components
via path analysis were examined for significant correlated
characters with marketable yield/plant.

The results of path coefficient analysis in environment I
(Table 4), revealed that at phenotypic level, the highest
positive direct effects on marketable yield/plant were recorded
by harvest index (0.500) followed by terminal head weight/
plant (0.270), gross weight/plant (0.228) and head size index
(0.159). Earlier research workers have also reported direct
and positive effects of harvest index (Gautam 2004, Kumar
et al. 2004, Kumar et al. 2005), terminal head weight/plant
(Shakuntla et al. 1999, Khattra 2001), gross weight/plant
(Kanwar and Korla 2002, Gautam 2004, Sharma et al. 2006,
Dhatt and Garg 2008) and head size index (Gautam 2004) on
marketable yield/plant. At phenotypic level, in environment
II (Table 5), estimates of direct effects indicated that terminal
head weight/plant (0.890) had the highest direct effect on
marketable yield/plant followed by leaf size with leaf stalk
(0.088), days to first harvest (0.053), harvest index (0.047)
and stalk length (0.037).

The data of pooled over the environments (Table 6)
revealed that at phenotypic level, the highest and positive
direct effect on marketable yield/plant was exhibited by
terminal head weight/plant (0.578) followed by harvest index
(0.269), gross weight/plant (0.148) and head size index
(0.117). Earlier research workers have also reported positive
direct effect of terminal head weight/plant (Shakuntla er al.
1999, Khattra 2001), harvest index (Kanwar and Korla 2002,
Gautam 2004, Kumar et al. 2004, Kumar et al., 2005), gross
weight/plant (Kanwar and Korla 2002, Gautam 2004, Sharma
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et al. 2006, Dhatt and Garg 2008), head size index (Gautam
2004, Garg and Lal 2004) and stalk length (Kumar et al.
2005, Dhatt and Garg 2008) on marketable yield/plant. These
characters had also shown highly positive correlation values
with marketable yield/plant. Terminal head weight/plant,
harvest index and gross weight/plant had the maximum
indirect contribution for enhancing the magnitude of
association of majority of the characters with marketable
yield/plant. Keeping in view the direct and indirect
contributions of the component characters towards marketable
yield/plant, the selection based on terminal head weight/
plant, harvest index, gross weight/plant and head size index
in the genotypes under study would be rewarding.

The study revealed that the values of residual effect
were very less, i.e. variation 0.25 (environment I), 0.10
(environment II) and 0.24 (pooled over the environments).
This indicated that the characters selected for the present
study are the main components of yield and that the variability
in the yield is accounted by the characters chosen for this
investigation to a considerable extent.

The results on correlation and path coefficient analysis
suggested that the selection should be primarily based on the
component characters which exhibited significant positive
correlations with marketable yield and had either direct or
indirect effects on marketable yield.
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