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healthy and fruit and shoot borer (Leucinodes orbonalis Guen.) infested conditions
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ABSTRACT

This investigation was carried out with fifteen brinjal genotypes during 2008-10 to examine the direct and indirect effects of
different growth and yield characters on yield of healthy and Leucinodes orbonalis infested genotypes through path analysis.
Observations on growth and yield attributing characters viz. plant height, stem girth, number of twigs plant-1, number of
secondary branches, total number of twigs plant -1, number of leaves plant -1, length of leaf, leaf breadth, fruit length, fruit
breadth, fruit stalk length, fruit stalk diameter, fruit  volume, number of fruits plant -1 and fruit weight plant -1 were recorded
for the study. Simple correlation studies of these parameters with yield under two conditions revealed that fruit number per
plant had the highest significant positive correlation followed by fruit stalk length and fruit length in both the cases.
Partitioning of correlation values through path analysis study showed that fruit stalk length and fruit length in both the cases
exhibited direct significant positive and negative effect on fruit yield, respectively. It was evident from the results that fruit
stalk length and fruit number per plant should be given priority when selection for the varietal improvement would be taken
up even from both fields.

Key words: Brinjal genotypes, Leucinodes orbonalis and path analysis

Brinjal or aubergine is an important crop of
West Bengal and India as well. It has wide climatic
adaptability and is grown in almost all sorts of climates
except severe winter. Fruit and shoot borer (Leucinodes
orbonalis Guen.) of brinjal (Solanum melongena L.) is a
serious pest right from the foot hills of the Himalayas to
the coastal saline belts of West Bengal and seriously
hampers plant growth and fruit yield to a considerable
extent incurring a huge economic loss to the growers; it
can cause a crop loss to the extent of 70% even after
repeated insecticidal spray (Singh and Pandita, 2009). It
attacks the crop throughout its life cycle. No conclusive
control measure of brinjal fruit and shoot borer (BFSB)
is still available. There is hardly any brinjal genotype
that shows immunity or high degree of field resistance to
BFSB. So, one can rarely think of any selection of
superior brinjal genotypes based on direct or indirect
influence of yield attributing characters from a BFSB –
free field situation. No attempt has yet been made to
identify common yield attributing character(s) helping
selection of superior type(s) from brinjal germplasm

pools with low to high degree of BFSB infestation, with
or without pesticidal loads. India being the place of
origin of brinjal (Bhaduri,1951; Vavilov, 1951) has pool
of germplasms with a great deal of variability. The
selection with respect to desired character could be made
possible from the cafeteria of such genotypic variability.
There are reports by many earlier workers of varietal
resistance to BFSB (Senapati, 2003, Gill and Chadha,
1979, Mukhopadhayay and Mandal, 1994).

Fruit yield is an interactive resultant of many
growth variables and yield attributing characters. The
superiority of a genotype can not be ascertained by its
yield performance per se but the parameters that directly
or indirectly influence yield should be considered for a
rewarding selection. So to identify the main yield
attributing character(s) that would be instrumental for
selection of superior genotypes, grown under both
healthy and BFSB infested conditions, the present study
was undertaken. It is not emphatically clear from the
introducing paragraph as to why one should think for
selection from BFSB infested plants.

MATERIALS AND METHODS

Two sets of experiment involving a healthy
plant block (with plant protection measures against
BFSB) and a BFSB affected block (natural occurrence
without plant protection) were carried out during the
spring-summer seasons of 2008-10 at the Regional
Reseach Station, Coastal Saline Zone, Kakdwip (21"32'
to 22"40' N latitude and 87"30' to 89" E longitude with a
mean sea level of 7m), South 24 Pargans, West Bengal,
India. The esperimental soil was sandy loam with
organic matter – 0.57%, bulk density -1.25g -1 cm, sand

– 18.6 %, silt – 38.5 % , clay – 40.9 %, pH - 6.5, EC -
2.0dsm-1, available N – 175 kg -1, available P – 15.2 kg -1

ha, available K - 504.7 kg -1 ha,. The experiments were
laid out in RBD with three replications, involving 15
diverse genotypes viz. KB-13, Sagar Local, KS-224,
Pusa Kranti, Shyamal, Pusa Purple Long, AB-1, B-B-16-
2, Madanpur Local, KB-22, Milky White, Puli, KS-223,
Muktajhuri and Orissa Green. The plants were spaced at
90 x 90 cm. and recommended cultural practices were
followed (Bose and Som, 1986). Protected plots were
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sprayed alternately with Padan (Cartaf hydrochloride
50% SP) @ 1 g -l and Dursban (Chlorpyriphos 20% EC)
@ 3 ml -l of water at 15 days interval starting from seven
days after transplanting. Path analysis was done on
growth and yield characters (Table-1). Observations
were recorded on the basis of average performance of

five plants plot -1. Eight morphological and seven yield
attributing characters were recorded separately from
both the sets of experiments (pest infested without
measures against BFSB and protected). Statistical
analysis was done by the help of SPSS software.

RESULTS AND DISCUSSION
Simple correlation co-efficient of growth and

yield attributes of fifteen brinjal genotypes were worked
out separately for healthy and BFSB infested conditions
(Table -1). The results of the experiment indicated that
the fruit number per plant, fruit stalk length and fruit
length in healthy, and twig number per plant,
additionally, in fruit and shoot borer infested conditions
exhibited significant positive correlation with fruit
weight per plant. But the degree of correlation was much
higher in fruit number per plant than others. It is obvious
and predictable that number of fruits per plant would
have positive contribution towards yield. The results
obtained here, were in agreement with the findings of
Sharma et al. (1985) and Behera et al. (1998).Yield is
the resultant effect of direct, indirect, positive and
negative contributions of many growth and yield
attributes and may be influenced by biotic stress (Panja
et al., 2008). To identify the parameter(s) having
maximum direct and indirect contributions towards
yield, path analyses were done for both  healthy ( Table -
2) and fruit and shoot borer infested (Table-3) blocks by
partitioning correlation values of different growth
variables and yield components with fruit yield per
plant.

Under healthy condition, fruit stalk length
showed the highest positive direct contribution towards
yield including exertion of significant positive indirect
contribution via twig number per plant, plant height and
fruit stalk diameter (Table-2). As the fruit length
exhibited significantly higher direct maximum negative
effect towards yield and the fruit stalk length and fruit
no. per plant via this parameter showed significant

indirect negative contribution towards yield, so fruit
length should be kept out of consideration during
selection. It is apparent from the result that fruit stalk
length not only had significant direct contribution on
yield but other two parameters namely fruit number per
plant and fruit length did contribute much towards yield
via this parameter. So, fruit stalk length appeared to be
an important parameter for direct or indirect selection of
brinjal genotypes under healthy condition.

Under fruit-shoot borer infested condition, fruit
number per plant and fruit stalk length had direct
significant positive contribution to yield (Table-3). The
former made significant positive contribution to yield
via fruit stalk length. The strong direct contribution of
fruit stalk length to yield was influenced negatively by
indirect contribution of fruit length and stem girth. Fruit
length had direct negative effect on fruit yield but such
an effect was counteracted by the significant positive
effect of fruit stalk length. Twig number per plant did
not have any direct contribution to yield. In spite of
indirect significant negative effect of twig number per
plant on yield via plant height, it exerted significant
indirect positive influence on yield through stem girth.
For direct selection of a genotype from shoot borer
infested condition, fruit number per plant and fruit stalk
length should be given emphasis but the latter could be
considered for indirect selection also.

However, comparing the results of path
analysis, between the healthy and BFSB infested plants,
it can be concluded that fruit stalk length is the most
important parameter for selection of genotypes from
fruit-shoot borer infested and uninfested genotypes.
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