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ABSTRACT
To initiate breeding programme, it requires information on the magnitude of variation in available
material and knowledge of association of various plant characters with each other and among
themselves so that a rational choice of characters for selection can be exercised. An attempt was
made to investigate the association of characters between the physical and chemical characters
with percentage infestation of shoot and fruit borer in brinjal.. The correlation studies with various
physical characters revealed that the per cent infested fruits had significant positive correlation
with pedicel length and calyx length. The per cent infested shoots had significant positive correlation
with shoot thickness and total shoots. The per cent fruit infestation had significant positive
correlation with total sugars, potassium, zinc whereas significant negative correlation with total
phenols, phosphorus, iron, copper, manganese, calcium, ash and silica. The per cent shoot
infestation had significant positive correlation with nitrogen, zinc, whereas negative correlation
with phosphorus, copper, manganese, calcium, crude fibre, ash and silica.

Brinjal (Solanum melongena L.) is one of the most
popular vegetable crop cultivated throughout the

warmer regions of the world. A breeding programme to
be initiated for yield and other characters requires
information on the nature and magnitude of variation in
available material and knowledge of association of the
various plant characters with yield and among themselves
so that a rational choice of characters for selection can
be exercised. An exclusively self-pollinated vegetable is
improved by selection. Efficiency of selection in any
breeding programme mainly depends on the knowledge
of association of characters. The correlations among the
various characters are important for three reasons, first,
in connection with the changes brought about the selection
which is important to know how the improvement of one
character causes simultaneous changes in other
characters. Second, in connection with natural selection
and third in connection with the genetic cause of
correlation (Falconer, 1960).

MATERIALS  AND  METHODS
The field experiment was conducted during kharif

season of 2003 in the Department of Horticulture,
Mahatma Phule Krishi Vidyapeeth, Rahuri. The
experimental material comprised of a cross Solanum
integrifolium x Ruchira, having six generations (P

1
, P

2
,

F
1
, F

2
, BC

1
 and BC

2
). The experiment was laid out in a

randomized block design with three replications. All
recommended cultural practices were followed to ensure

good crop stand. Five competitive plants from each parent
and F

1
, 20 plants from F

2
 and 10 plants from BC

1
 and

BC
2
 in each of the replication were selected randomly

for recording observations for 13 physical characters on
shoot and fruit borer infestation, and different quantitative
characters (Table 1). The chemical parameters viz., total
sugars, total phenols, N, P, K, Fe, Cu, Zn, Mn, calcium,
crude fibre, ash and silica of fruits (Table 2) and except
sugars and phenols, all other parameters of shoots (Table
3) were determined according to the standard by
A.O.A.C. (1975) procedures. The estimates of correlation
was done according to the method given by Panse (1957).

Physical and biochemical constituents of the plants
are known to impart resistance against pest and diseases.
An attempt was made to investigate the correlation
between the physical characters of plants and chemical
characters of fruits and shoots with percentage infestation
of shoot and fruit borer in brinjal.

RESULTS  AND  DISCUSSION
Association of characters of infested fruits with

physical characters of cross Solanum integrifolium x
Ruchira was depicted in Table 1. The analysis of infested
fruits with chemical characters of fruits was shown in
Table 2 and that of infested shoots with chemical
characters in Table 3.

The per cent infested fruits had significant positive
correlation with pedicel length, calyx length whereas
negative correlation with total fruits, and fruit skin
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thickness. The per cent infested fruits had positive but
non-significant correlation with total fruit weight, fruit
length, fruit girth and seeds per fruit was observed. The
per cent infested shoots had significant positive correlation
with total shoots and shoot thickness.

Thickness of fruit skin played an important role in
resistance reaction. Thick peel restricts the entry of
caterpillar in the resistant genotypes as has been reported
by Darekar et al. (1991), similar to the present study.

The per cent fruit infestation had significant positive
correlation with total sugars, nitrogen, potassium, zinc

whereas significant negative correlation with total phenols,
phosphorus, iron, copper, manganese, calcium, ash and
silica (Table 2) whereas non-significant but positive
correlation with nitrogen and negative correlation with
crude fibre. The per cent shoot infestation had significant
positive correlation with nitrogen, zinc whereas significant
negative correlation with phosphorus, copper, manganese,
calcium, crude fibre, ash and silica (Table 3) whereas
non-significant but positive correlation with potassium and
negative correlation with iron.

Higher total sugars contributed significantly to higher

Table 1: Correlation analysis of infested fruits with physical characters of cross C4 (S. integrifolium x Ruchira)

Character
%

infested
fruits

%
infested
shoots

%
infested

fruit
weight

Total
shoots

Total
fruits

Total
fruit

weight

Fruit
length

Pedicel
length

Calyx
length

Fruit
girth

Shoot
thick-
ness

Fruit skin
thick-
ness

Seeds
per fruit

% infested fruits 1.000 0.571** 0.197 0.285 -0.464* 0.214 0.367 0.655** 0.503** 0.099 0.282 -0.530** 0.086

% infested shoots 1.000 0.718** 0.874** -0.863** 0.778** 0.911** 0.859** 0.739** 0.668** 0.800** -0.728** 0.945**

% infested fruit weight 1.000 0.698** -0.638** 0.628** 0.691** 0.639** 0.554** 0.556** 0.587** -0.553** 0.755**

Total shoots 1.000 -0.813** 0.808** 0.916** 0.763** 0.743** 0.643** 0.790** -0.517** 0.871**

Total fruits 1.000 -0.726** -0.786** -0.799** -0.525** -0.390 -0.609** 0.578** -0.790**

Total fruit weight 1.000 0.828** 0.656** 0.653** 0.632** 0.716** -0.677** 0.812

Fruit length 1.000 0.812** 0.824** 0.798** 0.796** -0.643** 0.958**

Pedicel length 1.000 0.767** 0.551** 0.654** -0.719** 0.826**

Calyx length 1.000 0.726** 0.634** -0.502* 0.796**

Fruit girth 1.000 0.766** -0.442* 0.826**

Shoot thickness 1.000 -0.498* 0.852**

Fruit skin thickness 1.000 -0.687**

Seeds / fruit 1.000
* and ** indicates significance of values at P=0.01 and P=0.05, respectively

Table 2 : Correlation analysis of infested fruits with chemical characters of fruits of cross C4 (S. integrifolium x Ruchira)

Character
%

infested
fruits

Total
sugars

Total
phenols

Nitrogen
Phosphor

us
Potassiu

m
Fe Cu Zn Mn Calcium

Crude
fibre

Ash Silica

% infested fruit 1.000 0.621** -0.673** 0.369 -0.468* 0.611** -0.589** -0.552** 0.590** -0.446* -0.523** -0.359 -0.783** -0.653**

Total sugars 1.000 -0.817** 0.540** -0.719** 0.947** -0.738** -0.765** 0.933** -0.870** -0.774** -0.661** -0.876** -0.810**

Total phenols 1.000 -0.475* 0.614** -0.822** 0.689** 0.594** -0.786** 0.801** 0.709** 0.689** 0.846** 0.750**

Nitrogen 1.000 -0.081 0.667** -0.415* -0.722** 0.566** -0.401 -0.749** -0.258 -0.332 -0.670**

Phosphorus 1.000 -0.720** 0.577** 0.623** -0.767** 0.733** 0.409* 0.368 0.818** 0.706**

Potassium 1.000 -0.727** -0.835** 0.934** -0.819** -0.774** -0.562** -0.827** -0.903**

Fe 1.000 0.746** -0.839** 0.567** 0.759** 0.593** 0.721** 0.753**

Cu 1.000 -0.889** 0.672** 0.834** 0.372 0.712** 0.863**

Zn 1.000 -0.826** -0.849** -0.619** -0.858** -0.893**

Mn 1.000 0.714** 0.712** 0.828** 0.661**

Calcium 1.000 0.680** 0.671** 0.753**

Crude fibre 1.000 0.616** 0.471*

Ash 1.000 0.797**

Silica 1.000

* and ** indicates significance of values at P=0.05 and P=0.01, respectively
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shoot and fruit borer infestation. Panda and Das (1975),
Darekar et al. (1991) reported lower content of total
sugars in resistant varieties. In resistant parents higher
ash, crude fibre and silica was observed was also reported
by Panda and Das (1975). High amount of phenols was
observed in resistant parents and their backcrosses were
also reported by Raju et al. (1987) and phenols may be
responsible for resistance was also reported by Bajaj et
al. (1989).

Breeding for pest resistance contributing to the
maintenance and stability of yield and quality of brinjal.
The shoot and fruit borer was a major pest causing heavy
losses in brinjal cultivation. For this purpose, the resistant/
tolerant genotypes should be identified and would be
incorporated in breeding programme. The resistant
genotypes had more number of fruits per plant, thicker
fruit skin, small fruit shape, less fruit girth, late fruiting
and less shoot thickness as compared to susceptible
genotypes. The resistant genotypes had lower total sugars,
nitrogen, potassium and zinc while higher total phenols,
iron, calcium, crude fibre, ash and silica in their fruits and
shoots. These parameters should be considered while
implementing resistant breeding programme in brinjal for
shoot and fruit borer, as these parameters may be
responsible for resistance in brinjal for shoot and fruit
borer infestation.
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Table 3: Correlation analysis of infested shoots with chemical characters of shoots of cross C4 (S. integrifolium x Ruchira)

Character
% infested

shoots
Nitrogen

Phos-
phorus

Pota-
ssium

Fe Cu Zn Mn Calcium
Crude
fibre

Ash Silica

% infested shoots 1.000 0.812** -0.522** 0.375 -0.331 -0.668** 0.535** -0.510** -0.598** -0.616** -0.441* -0.446*

Nitrogen 1.000 -0.321 0.083 -0.254 -0.335 0.387 -0.090 -0.421* -0.235 -0.108 -0.176

Phosphorus 1.000 -0.806** 0.675** 0.748** -0.814** 0.844** 0.888** 0.692** 0.676** 0.807**

Potassium 1.000 -0.589** -0.785** 0.855** -0.832** -0.784** -0.679** -0.747** -0.729**

Fe 1.000 0.604** -0.791** 0.549** 0.801** 0.640** 0.652** 0.791**

Cu 1.000 -0.812** 0.840** 0.836** 0.874** 0.858** 0.836**

Zn 1.000 -0.709** -0.925** -0.734** -0.794** 0.846**

Mn 1.000 0.769** 0.749** 0.699** 0.790**

Calcium 1.000 0.772** 0.835** 0.920**

Crude fibre 1.000 0.815** 0.855**

Ash 1.000 0.839**

Silica 1.000

* and ** indicates significance of values at P=0.05 and P=0.01, respectively
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