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Abstract

The experiment was conducted at College of Horticulture and Research Institute, Dr. YSRHU, Venkataramannagudem,

Andhra Pradesh to evaluate yield and its component characters of thirty one brinjal genotypes during Krarif season. Fruit

yield per plant showed positive and significant association with number of leaves per plant, number of fruits per plant,

average fruit weight and total number of harvests at phenotypic and genotypic correlation levels, and thus these characters

were identified as component characters on which selection can be relied upon for genetic improvement of brinjal. The path

analysis revealed that number of fruits per plant and average fruit weight had high direct effect on fruit yield per plant, while

the remaining characters had high negligible to low indirect effect through other component characters. Therefore, number

of fruits per plant and average fruit weight are the reliable characters for the improvement of brinjal. All the thirty one

genotypes of brinjal were grouped in to six clusters using Ward's method by adopting Mahalanobis D2 (1936) analysis

concept. The maximum contribution towards total genetic divergence was from average fruit length. Intra cluster distance

was maximum between cluster I and V. Intra cluster distance was maximum between III and V. Therefore, genotypes in I, IV, III

and V with high per se performance could be utilized in different breeding programmes.
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Introduction

Brinjal (Solanum melongena L.) is an important and

popular vegetable crop of India. There is an increasing

demand of its varieties for different culinary purposes.

For any breeding programme improvement in yield is

possible only through selection for the desired component

characters and this crop exhibits rich genetic diversity

for various horticultural traits and has great scope for its

improvement. Thus, the knowledge of association

between yield and its component characters as well as

their direct and indirect contribution towards yield and

also information regarding nature and magnitude of

genetic distance among the genotypes is necessary in

choosing diverse parental combinations for maximum

heterosis. The multivariate analysis using Mahalanobis

D2-Statistics, which measures the forces of differentiation

at Intra- cluster and Inter-cluster level, is a valuable tool

in obtaining quantitative estimates of divergence.

Therefore, the present investigation was carried out to

study the correlation coefficient, path analysis and genetic

divergence in 31genotypes of brinjal.

Materials and Methods

The experiment was conducted at College of

Horticulture and Research Institute,

Venkataramannagudem, Andhra Pradesh Horticultural

University, during the Kharif season of the year 2010

with thirty one brinjal genotypes. Experiment was laid

out in randomized block design (RBD) with three

replications. Seedlings were transplanted at a spacing of

75 cm between rows and 60 cm between the plants. All

the recommended cultural practices were followed under

irrigated condition. The observations were recorded on

five randomly selected plants per replication for each

genotype on fourteen important characters. The

phenotypic and genotypic correlations coefficients

between difference variables were calculated by using

covariance technique (Al-Jibouri et al., 1958). The direct*Author for correspondence : E-mail: hortihari@gmail.com
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and indirect contributions of various characters to yield

was calculated through path coefficient analysis as

supported wright (1921) and elaborated by Dewey

and Lu (1959). The data collected on different

characters were analyzed using Mahalanobis D2-

Analysis (1936) to determine the genetic divergence

among the genotypes.

Results and Discussion

Phenotypic and genotypic correlation coefficient

between yield and its component character and

presented in the table 1. In general, genotypic

correlation was higher than phenotypic correlation,

indicating less environmental influence on the

characters under study.

Fruit yield per plant was positively and significantly

associated with number of leaves per plant, number

of fruits per plant, average fruit weight and total

number of harvests at both genotypic and phenotypic

correlation levels. The results are in consonance with

the findings of Bansal and Mehta (2008). Plant height

showed positive and significant association with leaf

area index and average fruit diameter. These findings

are similar to earlier results of Gogoi and Gautam

(2003) and Ajjappalavara et al. (2005).

Plant height showed negative and significant

association with number of leaves per plant, number

of fruits per plant, average fruit length, average fruit

weight and fruit yield per plant. These results are

similar with findings of Jansirani (2000). Number of

branches per plant recorded positive and significant

association with number of leaves per plant, number

of fruits per plant and average fruit length and total

number of harvests. The findings are similar with the

earlier results by Sherly (2006) and Prabhu and

Natarajan (2008).

Number of branches per plant recorded negative

and significant association with leaf area index and

average fruit diameter. As number of branches

performs differently in a region and also with genotype

to genotype which results in negative relation with

leaf area index and average fruit diameter.

Number of leaves per plant showed positive and

significant association with number of fruits per plant,

total number of harvests and fruit yield per plant. As

the number of leaves increases which results in more

number of branches thereby more vegetative growth

results in increased number of flowers per plant finally

more number of fruits per plant thereby increased

total number of harvests with final out put increased
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fruit yield per plant.

Leaf area index was negative and significant

association with average fruit length and average fruit

weight. Increased LAI increases the source to sink ratio,

which increases the more number of fruits per plant with

result of slightly less average fruit length and average

fruit weight.

Days to first flowering showed positive and significant

association with number of branches per plant and

average fruit length. Similar results were reported earlier

by Ananthalakshmi (2001) and Pathania et al. (2002).

Days to first picking showed positive and significant

association with number of branches per plant, average

fruit length and total number of harvests. As number of

branches per plant increases, days to first flowering is

early and also as average fruit length reaches to

commercial harvest shape results positive and significant

association of days to first picking.

Days to first picking showed negative and significant

association with average fruit diameter. As fruit length

Table 3 : Clustering of 31 brinjal genotypes by Ward's method.

Cluster No. of genotypes Genotypes

I 4 IC-090915, IC-374912, IC-127024, IC-111404

II 6 IC-298633, IC-354612, IC-090806, IC-136245, IC-13601,IC-111074

III 4 IC-427025, IC-090942, DBT-171, IC-354564

IV 7 IC-111443, IC-345309, AR/04-477, IC-136088,IC-111444, IC-90767, MR/04-02

V 3 IC-111439, IC-090093, IC-111431

VI 7 IC-089986, GULABI, IC-285140, IC-332508, IC-427007, EC-384565, IC-111387

Table 4 : The nearest and farthest clusters from each cluster

based on D2 values in brinjal germplasm

Cluster no Nearest cluster with Farthest cluster

D2 values with D2 values

I 640.906 1599.517

II 342..626 694.564

III 342.626 959.265

IV 354.980 821.676

V 542.589 1599.517

VI 516.907 1594.974

Table 5 : The nearest and farthest clusters from each cluster based on D2 values in brinjal germplasm.

Cluster I II III IV V VI

I 333.276 640.909 667.294 688.396 1599.517 1594.974

II 197.547 342.626 354.980 694.564 516.907

III 240.268 395.258 959.265 892.979

IV 195.830 542.589 821.676

V 279.969 558.127

VI 304.041

increases results in decreased fruit diameter thereby the

days to first picking recorded negative with average fruit

diameter.

Number of fruits per plant showed positive and

significant association with total number of harvests and

fruit yield per plant. These results are in consonance with

the findings of Patel and Sarnaik (2004), Sherly (2006)

and Jadhao et al. (2009).

Average fruit length showed positive and significant

association with average fruit weight. The result is similar

with Jerard (1996). Average fruit weight recorded positive

and significant association with fruit yield per plant. These

results are in consonance with the findings of earlier

workers (Dharwad et al., 2009 and Nalini et al., 2009).

Therefore, selection for these characters can do favour

in the selection of plants with high yield by putting pressure

on these characters in selection procedure.

Average fruit length showed negative and significant

association with average fruit diameter. The results are

similar with Dipendra gogi and Gautham (2003) and Hari
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The correlation and path coefficients in combination can give a

better insight into cause and effect relationship between different

pairs of characters and are presented in the table 2.

Total number of harvests showed positive and significant

association with fruit yield per plant. The results are similar with findings

of Daliya and Wilson (2002) and Kushwah and Bandhyopadhya

(2005). The character number of fruits per plant registered high positive

and direct effect on fruit yield per plant. This result is similar with the

findings of Bansal and Mehta (2008) and Singh et al. (2010).

Average fruit weight exhibited high positive and direct effect on

fruit yield per plant. These results are in consonance with the findings

of Patel and Sarnaik (2004), Nair et al. (2007) and Bansal and Mehta

(2008).

The high direct effect of these traits appeared to be the main

factor for their strong association with fruit yield per plant. Hence,

direct selection for these traits would be effective in greatly improving

the fruit yield per plant.

Total number of harvests exerted high positive and direct effect

on fruit yield per plant. As total number of harvests increases obviously

increases the number of fruits per plant thereby high positive direct

effect on yield. Days to first picking recorded moderate positive and

direct effect on fruit yield per plant. The result is similar with the

finding of Jadhao et al. (2009).

Days to first flowering recorded moderate negative and direct

effect on fruit yield per plant. The result is similar with the finding of

Ajjappalavara et al. (2005). Days to first flowering resulted positive

and direct effect on earliness of the fruit production but had negative

and direct on the fruit yield. Hence these characters may be given

due weightage while practising the selection for high yield in brinjal.

Plant height, number of branches per plant and number of leaves

per plant had negligible and negative direct effect on fruit yield per

plant and negligible and indirect effect through other characters.

Leaf area index, average fruit length and average fruit diameter

had negligible positive and direct effect on fruit yield per plant and

negligible indirect effect through other characters on fruit yield per

plant. Hence, it would be little rewarding to select these characters

for improvement of yield in brinjal.

D2 statistic has been found as an important tool in estimating the

genetic divergence in plant breeding experiments and is presented in

the tables 3, 4, 5 and 6. Highest contribution to diversity was from

average fruit length, followed by leaf area index, days to first flowering,

average fruit diameter and total number of harvests.

The maximum intra cluster distance was observed between cluster

I and IV and also the inter cluster distance was maximum between

cluster III and V indicating the wider genetic diversity and also this

might be due to limited gene exchange or selection practices among

the genotypes for diverse characters. Selection of parents from clusters

I, III, IV and V for hybridization programme would help in achieving

Correlation, Path Analysis and Genetic Divergence in Brinjal 897



novel recombinants.

The intra cluster distance was minimum between

cluster I and VI, cluster II and IV, cluster III and V and

also the inter cluster distance was minimum between

cluster II, III and IV; indicating the close relationship and

similarity for most of the characters of the genotypes.

Days to first flowering recorded minimum mean value in

cluster I, followed by days to first picking, number of

branches per plant, number of leaves per plant, average

fruit length, total number of harvests, fruit yield per plant,

fruit yield per plot and yield per hectare. Days to first

flowering recorded maximum mean value in cluster V,

followed by leaf area index, number of fruits per plant

and total number of harvests. Cluster IV recorded

maximum mean value for days to first picking and plant

height. Cluster III recorded maximum mean value for

number of branches per plant followed by number of

leaves per plant, fruit yield per plant, fruit yield per plot

and yield per hectare. Cluster III recorded minimum mean

value for plant height.

Cluster VI recorded maximum mean value for

average fruit length and average fruit weight. Cluster VI

recorded minimum mean value for average fruit diameter

and average fruit weight.
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