
6. SUMMARY 

6.1. Screening of Solanum melongena for its relative susceptibility 

to four major insect pests 

6.1.1. Relative susceptibility to the shoot and fruit borer, Leucinodes 

orbonalis Guen. (Lepidoptera : Pyralidae) : 

A field experiment was conducted during 1991-92 and 1992-93 in 

experimental plots at a distinct agroclimatic zone of Siliguri located in 

Eastern Himalayan terai. Forty one cultivars of the egg plant, S. melongena 

L. were screened for the shoot and fruit borer, L. orbonalis. Crop damage 

'.vas evaluated both on fruit weight and fruit nwnber bases. Among the 

varieties screened Nishchindipur Local, Nurki, Shyamla Dhepa, Navkiran, 

Kalo Dhepa, IR-8-Baramasi, Banaras Long Purple, BB
1 

and Murshidabad 

Local showed fair resistance. (Lal's grading index, 1976) with a range of 

crop loss between 1 0 to 21% approximately. The highly susceptible varieties 

were R-14, Sufal, Pusa Purple Round, Rajkrishna, Pyratuni, Krishnanagar 

Hybrid Variety '90 and KB-2. The damage percentage varied from 41.17 

to 73.05 and 41.36 to 52.27 on the bases of fruit weight and fruit nwnber 

respectively. Besides other possible factors, resistance in crop varieties 

could, in general, be related to some physical characters of the fruits, like 

spinous calyx and tight arrangement of seeds. 
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Among the 41 cultivars tested, Baramasi proved to be the best yielder 

(6.91 kg/pl.) followed by Kalo Dhepa (6.79 kg/pl.). Considering the yield 

and relative susceptibility, Kalo Dhepa, Shyamla Dhepa and Navkiran may 

be recommended for profitable cultivation without any obligation to 

pesticidal use. 

Grading was also made on the basis of Subbaratnam and Butani 

(1981 ). The experimental plots were left for natural infestation, and data 

on insect population and damage were recorded at 20-day intervals 

thoughout the period of crop growth. Although the analysis of variance 

showed significant differences among the genotypes screened, no variety 

was found totally resistant to L. orbonalis. However, the relatively less 

incidence of the pests in some varieties showed that Nishchindipur Local, 

Muktajhuri, Shyamla Dhepa, Navkiran, Banaras Long Purple and BB
1 

were 

tolerant to L. orbonalis as a shoot borer, where as Shyamla Dhepa, Kalo 

Dhepa and Banaras Long Purple were tolerant to L. orbonalis as a fruit 

borer. 

6.1.2. Relative susceptibility to jassid, aphid and spotted leaf beetle: 

Screening was done against the incidence of the jassid, Amrasca 

biguttula biguttula Ishida (Hemiptera : Cicadellidae ), aphid, Aphis gossypii 

Glover (Hemiptera : Aphididae ), and spotted leaf beetle, Epilachna 

vigintioctopunctata Fab. (Coleoptera : Coccinellidae ). Navakiran showed 

tolerance whereas R-14 was highly susceptible to all the three major pests. 

The varieties having tolerance or even multiple resistance were Shyamla 

Dhepa, Kalo Dhepa, Improved Muktakeshi, Banaras Long Purple and BB 
1

• 

These were used in the breeding programme and integrated pest management. 
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6.2. Variablity studies 

6.2.1. Genotypic and phenotypic variability for vegetative characters : 

Analysis of variance revealed significant differences for all the tested 

vegetative traits. Genotypic coefficient of variability (GCV) were highest 

for number of secondary branches followed by number of primary branches/ 

pl. Genetic advance (GA) was foWld to be significantly higher in both the 

years of study for the character number of secondary branches/pl. 

6.2.2. Variability for some reproductive characters : 

The differences among the 41 varieties were significant for all the 

reproductive characters for both the years of study. High GCV was 

exhibited, by fruit weight followed by marketable fruits/pi and total 

yield/pl. Estimates of heritability and GA were foWld to be very high for 

all the above characters excepting for the number of fruits/pi during 

1991-92. 

6.2.3. Variability for some important susceptibility components for L 

orbonalis attack : 

Estimates of components of vanance showed higher phenotypic 

variance (P.V) than genotypic variance (G.V.) for all the test characters. 

When the criteria larvae/ft was considered, error variance was greater than 

G. V. and P. V. High heritability with high genetic advance was recorded 

for host characters like, loss of yield, holes/ft and plant and number of 

larvae/pl. 
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6.3. Correlation and path co-efficient analysis 

6.3.1. Three levels of correlation and path analysis for some 

important vegetative characters with marketable yield : 

Plant height at first flowering was found to be significantly correlated 

with plant height at first harvesting as that of the characters days to 

flowering to days taken from transplanting to first picking. Marketable yield/ 

pl was found to be significantly correlated with number of secondary 

branches/pi both at phenotypic and genotypic level during both the years 

of study during 1991-92 and 1992-93. 

The character secondary branches/pi showed highest direct effect on 

marketable yield/pi while other characters showed very lower value for 

both the years of study. Residual effect was 0.98I for 1991-92 and 0.853 

for 1992-93, suggesting importance of some other characters. 

6.3.2. Three levels of correlation and path analysis for some 

important reproductive components with total yield : 

During 1992-93, fruit circumference showed highly positive correlation 

(0.606) with fruit weight followed by fruit number with the total yield/ 

pl (0.604). Path analysis showed that the nwnber of fruits/pi had a very 

high positive direct effect on the production of increased amount of the 

total yield/pi followed by fruit circumference and fruit weight during 1991-

92. But during 1992-93, values were highest for number of fruits/pi followed 

by fruit weight at genotypic level. 
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6.3.3. Three levels of correlation and path analysis for some 

important susceptibility components towards the attack of L. orbonalis 

with loss of yield : 

Percent yield loss has shown significantly positive correlation with 

infested fruit/pi, infested branches/pi, holes/ft, larvae/ft and larvae/pi at 

genotypic level. 

Path coefficient analysis indicated highly positive direct effect on the 

loss of yield. that had infested fruit/pi followed by larvae/ft at genotypic 

level during 1991-92 while it was infested fruit/pi for the year 1992-93. 

6.4. Genetic divergence 

Following the D2 statistic the 41 genotypes of brinjal were grouped 

into 4 clusters during both the years of study. The cluster II of 1991-92 

was smallest with 7 genotypes and cluster III of the same year was largest 

consisting of 13 genotypes. The intracluster distance was high in cluster 

I (80.38) during 1991-92 and that of 1992-93 it was again cluster I (50.34). 

Inter class distance was maximum between I and IV (97. 86) during 1991-

92 and that of 1992-93 was again between I and IV (56.07). Examination 

of the character-means for 21 traits showed that the geographical distribution 

and spatial distribution of clusters were not necessarily related. 
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6.5. Screening of 12 agrochemicals using L. orhonalis as a shoot borer 

and as a fruit borer 

6.5.1. Efficacy of 12 agrochemicals on the suppressiOn of L. 

orhonalis infesting a local cultivar : 

A field trial was conducted during the rabi season of 1993-94 to 

evaluate bioefficacy of several pesticides against the shoot and fruit borer 

of brinjal. In the present investigation, endosulfan along with cypermethrin 

appeared to be the best pesticides for controlling L. orbonalis attacking 

brinjal shoots. For controlling fruit attack, the performance of the tested 

chemicals in descending order of efficacy were methyl parathion > 

dimethoate > cypermethrin 25 EC > endosulfan > cypermethrin I 0 EC > 

quinalphos > monocrotophos > phosphomidon > vage guard > decamethrin 

> malathion > azadirachtin when the damage percentage computed on the 

basis of the number of fruits. Almost similar observation was recorded when 

the degree of infestation was calculated on the basis of weight. Evidently, 

the highly contact poisons, endosulfan and systemic dimethoate appeared 

to be much better pesticides which might be recommended for controlling 

L. orbonalis both as shoot and fruit borer of brinjal. 

6.5.2. Impact of 12 agrochemicals on growth and yield of the local 

cultivar of brinjal and cost:benefit ratio : 

Spraying of agrochemicals influenced significantly the growth and yield 

of egg plant. The percent increase over control ranged from 8.60 to 112.91, 

-2.33 to 50.00 and 5.88 to 79.41 respectively for number of secondary 

branches, plant height and number of leaves/pl. Synthetic pyrethroids, 

cypermethrin 25 EC proved best in this regard. The range of percent 
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increase in fruit weight was recorded -4.92 to 31.41. Here also cypermethrin 

showed maximum increase followed by methyl parathion. Although all the 

pesticides proved to be efficacious, cypermethrin I 0 EC appeared to be 

the best and economically most effective followed by systemic insecticides 

monocrotophos and dimethoate. Cost: benefit ratio was 1 : 44 for 

cypermethrin 10 EC followed by dimethoate (1 : 41). Thus, these two 

insecticides may be recommended as most promising and economically 

viable pesticides for saving egg plant from the ravages by L. orbonalis. 

6.5.3. Selection of pesticide combinations using six promising brinjal 

cultivars under modern concept of IPM 

Six promising cultivars obtained through initial field screening of 41 

varieties for 2 successive years (1991-92 and 1992-93) were further tested 

in the Darjeeling Terai during the period, October-March of 1993-94 and 

1994-95 to know their relative resistance against the insect pest complex. 

For this purpose all the 4 major pests were considered. Special emphasis 

was given to L. orbonalis. Kalo Dhepa, Navkiran and Banaras Long Purple 

were recorded as the highly resistant varieties in this agroclimatic zone. 

With reference to the ratio of infested to healthy fruit weight, the degree 

of resistance could be arranged as Kalo Dhepa > Navkiran > Banaras Long 

Purple > Banaras Giant white > Krishna > R-14. However, based on 

infested to healthy fruit number. Kalo Dhepa appeared to be the most 

resistant against the borer, though it was found to be relatively susceptible 

to jassid and aphid. Navkiran showed multiple resistance against all the 

4 major pests. Banaras Long Purple was particularly resistant against the 

borer with moderate tolerance to the jassid and aphid. Trials with minimum 
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insecticidal protection to the selected 6 promising cultivars increased the 

marketable yield due to reduced infestation by the 4 pests. Hence, the 

resistant cultivars of brinjal combined with minimum dosage of pesticides 

like carbofuran ( @ 750 g a.i.lha) followed by single spray of endosulfan 

(@ 525 g a.i./ha) may be recommended under IPM, specially in the 

Darjeeling Terai. 

6.6. Performance of six selected parents and their thirty F 1 hybrids 

Vegetative characters : 

As in case of earlier screening almost similar trend was found for 

the studies of Variability and Correlation and path analysis with the parents 

and hybrids. Best F
1 

hybrid was Navkiran x BGW in respect of plant 

height at first flowering and plant height at first harvesting. Besides, 

Navkiran x KD performed best with regards to number of primary branches/ 

pl but for the character number of secondary branches/pi BLP x Navkiran 

showed the best. With respect to days to flowering BLP x KD performed 

the best when the character days taken from transplanting to first picking 

it was BLP x R-14. BLP x Navkiran although belonged to the same group 

but performed best with respect to marketable yield possibly due to the 

combination of resistance from both the varieties against L. orbonalis attack 

as well as multiple resistance characters shown by these two varieties. 

Reproductive characters : 

Similarly as with earlier screening, the trend remained the same for 

variability and correlation and path analysis studies for parents and hybrids. 

Best performing F 1 hybrid were BLP · x Krishna for weight of fruit, R-

14 x BLP for number of fruits/pi, BGW x KD for length of fruit and 
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BLP x Navkiran for total yield/pl. In most of the cases the combinations 

belonged to the divergent groups and yielded best supporting genetic 

divergence study. 

Susceptibility components 

As in the earlier screening (1991-92 and 1992-93) with 41 brinjal 

parents for variability and correlation and path analysis, with parents and 

hybrids almost similar trend was recorded. Considering all aspects of yield, 

farmers acceptability and resistance, BLP, Navkiran, Kalo Dhepa as parents 

and BGW x BLP, BGW x KD, BLP x R-14 hybrids may be recommended 

for their resistant characters and good yielding ability. 

( 144) 

• I 


