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hadda beetle (1.2/plant) were recorded during second week of March, fourth week of 

February, first week of February and second week of February, respectively. The 

seasonal incidence of shoot and fruit borer was started on shoots (0.3% infested 

shoots/plant) in first week of January on vegetative stage and it to be continued on 

flowering and fruiting stage with maximum infestation of fruit 76.4% during period of 

second week of April and its infestation was remained till last stage of the crop. The 

natural enemies incidence viz. lady bird beetle and spider population was recorded as 

maximum 4.8 per plant during third week of April and 2.9 per plant during the first 

week of January, respectively. 

 The shoot and fruit borer infestation had positive and significant correlated with 

maximum (r = 0.866) and minimum (r = 0.846) temperature, wind velocity (r = 0.579) 

and sunshine hours (r = 0.551) and negative significant with morning (r = -0.834) and 

evening (r = -0.570) relative humidity. The population of jassids showed positively and 

significant with wind velocity (r = 0.411). The population of aphid showed negative and 

significant with minimum temperature (r = -0.434). Jassids population had negative and 

significance correlated with lady bird beetle (r = -0.476) and spider (r = -0.493). 

Whitefly population had negative and significance correlated with lady bird beetle (r = -

0.564) and spider (r = -0.401). Aphid population had negative and significance 

correlated with lady bird beetle (r = -0.391). 

On the basis of pest susceptibility grade formula on brinjal shoot and fruit borer 

infestation, formulated by subbaratnam and bhutani (1981), the overall mean percentage 

of shoot and fruit infestation due to L. orbonalis was recorded on all  the 124 brinjal 

germplasm. Out of the 124 germplasm none of the brinjal germplasm was tolerant 

against shoot and fruit borer infestation in the category of 1.00 and 15.00 per cent. Two 

germplasm viz. IGB-52 and IGB-53 were moderately tolerant under the category of 

16.00 and 25.00 per cent infestation. While susceptible reaction i.e. infestation ranged 

from 26.00 to 40.00 per cent was exhibited by 26 germplasm. The highly susceptible 

(above 40%) reaction was observed in rest of the 96 brinjal germplasm against shoot 

and fruit borer incidence. 



xiii 

 Dimethoate 20% + Cypermethrin 3% EC @ 141.3 g a.i./ha was found most 

effective insecticide against shoot and fruit borer and jassids of brinjal, as it was 

recorded lowest fruit infestation percentage (12.66 %), along with maximum healthy 

fruit yield (220.00 q/ha) with highest benefit cost benifit ratio of 1 : 2.67. Impact of 

Dimethoate 20% + Cypermethrin 3% EC was recorded that no significant impact on 

natural enemies viz. coccinellid and spider population. 





सोनपंखी (लेडी बडष बीटल) (r = - 0.476) िथा मकड़ी (r = - 0.493) के साथ दजष धकया गया । सफेदमक्खी की जनसंख्या का 

महत्वपणूष नकारात्मक सहसंबंध सोनपंखी (लेडी बडष बीटल) (r = - 0.564) िथा मकड़ी (r = - 0.401) के साथ दजष धकया गया । 

माहू की जनसंख्या का महत्वपणूष नकारात्मक सहसंबंध सोनपंखी (लेडी बडष बीटल) (r = - 0.391) के साथ दजष धकया गया । 

शाखा एवं फल भदेक संरमण पर, सबु्बरत्नम एवं भटूानी (1981) के द्वारा बनाये गये कीट संवेदनशीलिा सतू्र के अधार 

पर, एल आिोनेबलस के द्वारा शाखा एवं फल भेदक संरमण का समग्र औसि प्रधिशि परेु 124 जननद्रव्य पर दजष धकया गया । 124 

बैगन जननद्रव्य में से कोइ भी जननद्रव्य 1.00 और 15.00 प्रधिशि की श्रेणी में शाखा एवं फल भदेक के प्रधि सहनशील नहीं था । दो 

जननद्रव्य ऄथाषि अइ जी बी-52 िथा अइ जी बी-53, 16.00 और 25.00 प्रधिशि की श्रेणी में माध्यम रूप से सहनशील थे । 

जबधक संवेदनशील प्रधिधरया 26.00 से लेकर 40.00 प्रधिशि िक 26 जननद्रव्य द्वारा प्रदधशषि धकया गया । ऄधिसंवेदनशील (40% 

से उपर) प्रधिधरया बाकी 96 बैगन जननद्रव्य द्वारा शाखा एवं फल भदेक के धवरुद्ध दखेी गयी । 

डाइमेथोएट 20 % + साआपरमेधिन 3 % इ सी @ 141.3 ग्राम ए अइ/ हके्टेयर बैगन के शाखा एवं फल भदेक िथा फुदका 

के धखलाफ सबसे प्रभावीशाली कीटनाशक पाया गया, क्योधक सबसे कम क्षधिग्रस्क्ि फल प्रधिशि (12.66 %) के साथ ऄधधकिम 

स्क्वस्क्थ फलों की पैदावार (220 क्य.ु/ह.े) िथा ईच्चिम लाभ लागि ऄनपुाि 1:2.67 पाया गया । प्राकृधिक शत्र ु जैसे सोनपंखी 

(कोधक्सनेधलड) िथा मकड़ी पर डाइमेथोएट 20 % + साआपरमेधिन 3 % इ सी का कोइ धवपरीि प्रभाव लधक्षि नहीं पाया गया । 

  

 



 

CHAPTER-I 

INTRODUCTION 

The eggplant or brinjal (Solanum melongena L.) is one of the most popular 

and major vegetable crops cultivated throughout in India and other parts of the world 

for its purple, white or green pendulous fruit. It is belong to the Solanaceae family and 

is intimately related to potato and tomato. The British name of brinjal is Aubergine 

and it is known as name eggplant in United States, Canada and Australia, because of 

the earlier cultivars its fruits resemble like eggs of hen or goose. Brinjal is a 

economically important and most popular vegetable crop among low-income 

consumers and small-scale farmers of South Asia and this region account for about 60 

% world’s area and 53 % of world’s  production, respectively. The China and South 

East Asia shows its secondary diversity (Singhal 2003). 

In brinjal production rank of India is second and rank of China is first 

accounting for nearly 50% of the world’s area under its farming (Alam et. al., 2003). 

The top 5 brinjal producing countries are China (28.4 million tons; 57 percentage of 

world's total), India (13.4 million tons; 27 percentage of world's total), Egypt (1.2 

million tons), Turkey (0.82 million tons), and Iran (0.75 million tons). In the 

Mediterranean and Asia, brinjal ranks among the top 5 most important vegetable 

crops (Frary et al., 2007). 

The brinjal crop is principally cultivated for its fruits”which are extensively 

used in different cooking purposes viz., bertha, stuffed curry, pickles, vangibath, 

chutney, etc. opposite to the common faith, it has very rich in nutritive values being 

rich source of vitamins (124 IU of vitamin ‘A’, 12 mg of vitamin ‘C’ and 0.11 mg of 

vitamin ‘B2’), 1.4 gm of proteins, 0.3 gm of ash content and 4 gm of carbohydrates. In 

addition to these it also possesses an alkaloid”known as solanin and trace elements 

which has remedial properties. 

In addition brinjal use as a”fresh vegetable, it is known to have some curative 

properties in therapeutic diabetes and a curative for liver problems. The fruit of brinjal 

is an tremendous cholesterol controller. To one side from these, it is a good source of 

vitamin ‘C’ and phenolics, which are potent antioxidants. The flavonoid nasunin, an 
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antioxidant and occurrence of free-radical scavenger to protect the cell membrane 

from injury. Brinjal is also considered as a very good dietary fiber source, which 

minimize the risk of coronary”disease of heart. 

The brinjal is of very importance in the warm areas of East, it is being grown 

widely in India, Bangladesh, China, Pakistan and Philippines. It is also popular in 

France, Egypt, Italy and USA. In India, brinjal is one of the most popular and 

common vegetable crops cultivated throughout the country except higher altitudes. In 

India, the major brinjal growing states are Tamil Nadu, Andhra Pradesh, Karnataka, 

West Bengal, Orissa, Jharkhand, Madhya Pradesh, Bihar, Uttar Pradesh, etc. 

Brinjal is of grown widely on small landholding farmers where sale of its 

fruits from repeated pickings through the up to harvest season generates more cash 

income to farmers. In the hot-humid monsoon season, when other vegetables are short 

in supply, brinjal is the only vegetable that is available at low price for rural as well as 

urban poor people. 

The temperature 20-30°C optimum for growth and setting of fruits. The fruit 

shape varies from oblong, ovoid, long or round cylindrical. The mature fruit colour 

varies from purple, purple black, white, green, yellowish and green with white / light 

green stripes, variegated types of purple with white stripes or even mixture of three 

colours. 

There are several constraint in brinjal production which are liable for yield 

reduction amongst them, insect pest is one of the most key factor. One hundred forty 

(140) species of insect pests has been reported to be damaged at different stages of the 

crop growth (Prempong et al. 1977). 

Although, brinjal crop usually damages by number of insect pests viz. shoot 

and fruit borer (Leucinodes orbonalis), jassids (Amrasca biguttula biguttula), whitefly 

(Bemisia tabaci) etc. Out of these, shoot and fruit borer (Leucinodes orbonalis) is a 

most serious pest of brinjal all over India (Mote, 1976; Roy and Pande, 1994). 

Leucinodes orbonalis is a major insect pest of brinjal throughout the year as it 

damages the crop. This pest is recorded from all brinjal cultivated areas of the world 

including USA, Burma, Srilanka, Germany and India. It is known to infested shoot 
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and fruit of crop in its all growth stages. The larva of the borer confines its feeding 

activities on shoots in the early stages of crop and on fruits during later stages. The 

injury caused by the insect results in the drooping of twigs and holes in the fruits, 

which are usually plugged by caterpillars with their excreta. The damage is caused by 

the insect to fruits follow secondary fungal infection, interpretation most part of 

infested fruit unfit and unhealthy for consumption. On account of this, the infested 

fruits fetch less price in the market. The loss of yield extent 70-92 per cent due to this 

pest. 

Whitefly, is one of the most disruptive pest and affect to the crop by direct and 

indirect damages. The population of nymph and adult of whitefly (Bemisia tabaci) 

feeds on the underneath of the leaves, where they suck the sap of cell from the plant. 

High invasion can cause seedling death and old plant wilting. The whitefly is also 

transmit harmful plant viruses such as yellow vein mosaic virus of okra and green 

gram, tobacco leaf curl virus. Growth of sooty mould due to the honeydew exuded by 

the insect which affects photosynthesis. 25 to 40 per cent as high as reduction in yield 

causes due to suck the cell sap by sucking pests from the leaves (Anonymous, 1999).  

Epilachna beetle, also known as hadda beetle is also one of the most 

destructive pests widely found all over India and in other countries (Rahaman et al., 

2008). It is a polyphagous pest which shows its presence on brinjal and other 

solanaceous and cucurbitaceous crops. 

Control of shoot and fruit borer, uses of insecticide is one of most common 

means, many of applied insecticides are not very effective in the adequate control of 

this pest. High toxic residues on fruits will leave by uses chemical insecticides. 

Besides this, for the control measure of this pest single dependence on insecticides has 

led to resistance of insecticide by the pest (Harish et al. 2011). 

Use of Indiscriminate pesticides mainly at stage of fruiting and no safe waiting 

period adoption may leads to buildup of pesticide residues in vegetables. Several 

researchers has been reported that vegetables contamination with pesticide residues. 

Keeping in this view the importance the crop of brinjal in mind present at 

piece of investigation had been conducted with the following objectives to overcome 

the pest problem. 
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1. Studies on seasonal incidence of major insect pests of brinjal and their natural 

enemies.  

2. To study the correlationship between weather parameters and incidence of 

major insect pests on brinjal crop.  

3. Screening of the different brinjal germplasm against shoot and fruit borer 

(Leucinodes orbonalis Guenee). 

4. To evaluate the bio-efficacy of different combination of insecticides against 

major insect pests of brinjal crop. 
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CHAPTER-II 

REVIEW OF LITERATURE 

The literature pertaining to present investigation entitled “Seasonal incidence, 

population dynamics, germplasm screening and bio-efficacy studies of 

insecticides against insect pests of brinjal” was collected and grouped under the 

following objectives. 

1. Studies on seasonal incidence of major insect pests of brinjal and their natural 

enemies.  

2. To study the correlationship between weather parameters and incidence of major 

insect pests on brinjal crop.  

3. Screening of the different brinjal germplasm against shoot and fruit borer 

(Leucinodes orbonalis Guenee). 

4. To evaluate the bio-efficacy of different combination of insecticides against 

major insect pests of brinjal crop. 

2.1. Studies on seasonal incidence of major insect pests of brinjal and 

 their natural enemies.  

The brinjal is cultivated country wide range and in another place throughout 

the year. Several research workers have studied variation in the incidence and activity 

of crop pests in different places and growing seasons. 

Mote (1976) revealed the incidence of L. orbonalis on brinjal both on shoot 

and fruits. Even though, the incidence of the pest on shoot was noticed in the entire 

seasons, intensity of the pest was much more in kharif followed by rabi and summer 

seasons. The incidence on shoots in kharif, rabi and summer started in 5
th

, 6
th

 and 7
th

 

week after transplanting, respectively and reached peak at 10th week during kharif 

while in rabi and summer the peak incidence was at 11th week after transplanting. In 

kharif, rabi and summer seasons the occurrence of the fruit borer started in 12
th

 week 

after transplanting corresponding with the fruits setting. After that, the maximum 

occurrence of the pest was increase in between the 15
th

 and 16
th

 weeks in kharif crop. 

While in summer and rabi, it was more or less gradually increased and reached its 
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peak at 21st week after transplanting. The highest percentage of affected fruits was 

noticed in the order of 67.11, 48.32 and 32.93 in kharif, summer and rabi, 

respectively. The mean temperature and relative humidity were 22.96
0
C and 59.51 per 

cent in kharif, 20.32
0
C and 53.75 per cent in summer, respectively. 

Thanki and Patel (1988) recorded that the seasonal occurrence of L. orbonalis 

on brinjal. The maximum 10.40 per cent shoot damage with maximum 5.25 per cent 

fruit damage recorded in July transplanted brinjal crop. In decreasing trend the 

incidence of the pest was recorded in the succeeding transplanting of September 

(4.49%), November (2.21%) and January (1.63%).  

Shukla (1989) noticed that the population of shoot and fruit borer (L. 

orbonalis) started enhance from during the period of third week of August while, A. 

biguttula biguttula population of begin enhance during first week of June and peaked 

activity during last week of August. These pests population had showed positive 

correlation with relative humidity, mean temperature and total rainfall. 

Borah (1995) reported that Bemisia tabaci, Amrasca biguttula biguttula and 

Aphis gossypii were active on brinjal all through the season of crop growth in Assam. 

Veeravel and Baskaran (1995) noticed that pest population during the 

monsoon and summer season, the highest population of pest (jassids and aphid) was 

recorded at vegetative stage during the monsoon season. However, these pests 

occurred at flowering and fruiting stages during summer season. 

Suresh et al. (1996) recorded that Amrasca biguttula biguttula and Aphis 

gossypii were active on brinjal all through the growing season with their activities at 

peak in the first week of August and middle of February, respectively. 

Prasad and Logiswaran (1997) revealed that the activity Amrasca biguttula 

biguttula and Aphis gossypii at peak occurred during summer (March-April) and 

winter (September- October). 

Tripathy et al. (1998) reported the occurrence of shoot and fruit borer 

(Leucinodes orbonalis) on brinjal in relation to date of planting and weather 

parameters in Bhubaneswar. The activity of pests remained all through the year. The 

peak shoot infestation (8.05%) was recorded on 15-21 November and peak fruit 
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infestation was on 13-19 December. The average fruit infestation on the number basis 

(4.45-62.5%) and weight basis (4.03-57.01%), respectively. 

Tatwadi (1999) recorded that the peak occurrence of L. orbonalis infestation 

and population of jassids and whitefly at Raipur during the period of first week of 

May which was related with maximum (40-41
0
C), minimum (23-25

0
C) temperatures 

and relative humidity (50-60%), respectively. 

Patnaik (2000) revealed that the seasonal occurrence of shoot and fruit borer 

of brinjal planted in July, the peak infestation was frequently recorded at 64-83.3 days 

after planting, during September and October. The only weather parameter was 

relative humidity to have a direct effect on seasonal activity of pest. Peak infestation 

occurred on flower buds during month of March (68.0%) and August (29.2%). 

Devi et al. (2002) recorded that the seasonal occurrence of the aphid started 

from the second week of March and continuous till the fourth week of June on brinjal 

cv. “Pusa Purple Round” for two successive growing seasons (1999 and 2000). Its 

peak population reached during May month with the abundance of aphids, maximum 

365.39 and 330.44 per sample, during 1999 and 2000, respectively. The 25.15
0
C 

average temperature and 70.71% relative humidity, respectively. 

Ghosh and Senapati (2003) recorded that the maximum jassids population 

(4.63/leaf) was in April-May and minimum (0.50/leaf) was in mid-July. 

Ghosh et al. (2004) found that aphid, Aphis gossypii of West Bengal was 

active throughout the year and reached to its peak population (94.08/leaf) in early 

August. 

Bharadiya and Patel (2005) noticed that the seasonal occurance of jassids 

activity at maximum through the third week of November; aphid during fourth week 

of October and whitefly, during third week of November. The infestation by the shoot 

and fruit borer, Leucinodes orbonalis on shoots was maximum in September and 

infestation on fruits was in November. Seasonal activity of the epilachna beetle 

maximum all through the third week of September. 

Singh et al. (2005) recorded that the incidence of jassids from the third week 

of August till the last week of December. The population of jassids gradually raised 

from the last week of October until the third week of November (82.20-100.0% 
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occurance and 1.11 - 1.84 jassids/leaf). The maximum density of jassids was observed 

during first week of November. Aphid occurrence had started from the third week of 

August and its peak population during third week of November (4.28 aphid/leaf, 

92.20% incidence). 

Nonita et al. (2006) concluded that the seasonal incidence of A. gossypii 

started during second week of April and occurance until first week of August. The 

coccinellids appeared during the first week of May month in the field condition and 

extended their activities until the last week of July. 

Sardana (2006) revealed that predatory spiders and coccinellids were present 

throughout the crop growing season starting from September month until middle of 

March. 

Mahesh and Men (2007) revealed that the peak occurrence of infestation of 

shoot and fruit borer at Akola was found during middle of November which weather 

parameters was related with temperature ranging between 18.3
0
C to 31.8

0
C, relative 

humidity (49-86%), rainfall (41.0 mm) and sunshine hours (8 hrs), respectively.  

Jain (2008) reported the maximum population of whitefly (8.50/plant) and 

jassid (12.13/plant) was observed in month of March; population of aphid (5.23/plant) 

was highest in February, whereas the maximum fruit infestation of brinjal (20.67%) 

was noticed in month of May. 

Naik et al. (2008) revealed that the seasonal incidence of infestation of shoot 

and fruit borer, in terms of infestation of shoot was noticed at the period of third week 

of February and it had no significant relationship with weather parameters like: 

relative humidity, rainfall and temperature. 

Varma et al. (2009) revealed that the highest infestation of shoot and fruit 

borer of brinjal in Allahabad, U.P. was recorded during second week of December. It 

had positive correlated with rainfall, maximum relative humidity and wind speed. 

Shukla and Khatri (2010) reported that the seasonal occurrence of Leucinodes 

orbonalis increased in the month of October- November and in subsequent weeks of 

December it was decreased. Incidence of Leucinodes orbonalis was positive 

correlated with maximum and minimum temperatures. 
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Singh et al. (2011) revealed that the peak period of the L. orbonalis on shoot 

was found in the 1st week of June during the first cropping season and 4th week of 

May during second cropping season. The correlation had revealed that relative 

humidity and mean temperature showed positive and significant relationship while 

mean sunshine hours while negative and significant relationship with the infestation 

of L. orbonalis on brinjal. 

Mathur et al (2012) studied that the seasonal activity of Amrasca biguttula 

biguttula, Bemisia tabaci and Leucinodes orbonalis Guenee was correlated with 

different abiotic factors. 

Shaik (2012) recorded the population of jassids activity peak at the time 

Second week of May which was correlated with maximum (40.71
0
C) and minimum 

(25.52
0
C) temperatures and relative humidity (59.71%), respectively. 

2.2. To study the correlationship between weather parameters and 

 incidence of major insect pests on brinjal crop.  

Mehta et al. (1979) indicated that the highest infestation of shoots (24.48%) 

and fruits (20.41%) was observed during March when the average temperature and 

relative humidity were 24.3
0
C and 59 per cent, respectively, while it was lowest 

(shoots 6.04 and fruits 9.67%) during February when the average temperature and 

relative humidity were 17.9
0
C and 73 per cent, respectively. 

Ratanpara et al. (1994) stated that minimum temperature, average temperature 

and vapour pressure were negatively associated with population build up of Amrasca 

biguttula biguttula. Sunshine hours had a positive association with increasing number 

of the pests. 

Dhamdhere et al. (1995) reported that a mean maximum temperature of 

32.5
0
C and 75 per cent relative humidity during the kharif season favoured the 

Leucinodes orbonalis infestation. Amrasca biguttula biguttula remained active during 

summer and kharif season. The most favourable conditions increased the pest 

population on an average with minimum (27.3
0
C) and maximum (28.2

0
C) 

temperatures, at minimum (43.5%) and maximum (72.5%) relative humidity. 
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Prasad and Logiswaran (1997) found a significant positive correlation of 

maximum temperature, relative humidity and a negative of minimum temperature 

during winter on the population of insect pests during winter 1991 and summer, 1992 

on brinjal cv. MUT-1. The population of Amrasca biguttula biguttula showed a 

significant positive correlation with maximum temperature and negative correlation 

with rainfall. During winter, the population of Bemisia tabaci showed a significant 

positive correlation with maximum temperature, relative humidity and wind velocity 

whereas, during summer a significant negative correlation was observed with rainfall. 

Mahmood et al. (2002) reported that incidence of leafhopper, A. biguttula 

biguttula showed positive and significant correlation with maximum and minimum 

temperatures. Relative humidity and rainfall was negatively and non significantly 

correlated with population fluctuation. Sunshine was also positive but non significant. 

Vishwanathrao (2002) concluded that the activity of aphid, jassid, thrips and 

population of whitefly had significant negative correlation with wind velocity and 

positive with sunshine hours. 

Muthukumar and Kalyanasundaram (2003) reported that the peak activity of 

shoot and fruit borer was observed during May to July. Maximum and minimum 

temperatures, evaporation, sunshine hours had positive association with shoot and 

fruit damage, while relative humidity had negative influence. Henosepilachna 

vigintioctopunctata incidence peaked during March-April. It was positively associated 

with maximum temperature. A. biguttula biguttula had a negative association with 

minimum temperature and rainfall. Bemisia tabaci had a positive association with 

relative humidity and negative association with minimum temperature, evaporation 

and wind velocity. 

Ghosh et al. (2004) reported that population of aphid showed significant 

positive correlation with average temperature, relative humidity and weekly rainfall. 

Arvind et al. (2007) conducted field experiment in Jammu, India and reported 

that relative humidity and average rainfall were positively correlated with the 

population build up of L. orbonalis. Maximum temperature had a positive correlation 

with shoot infestation. 
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Mahesh and Men (2007) reported that the shoot and fruit borer population at 

Akola was found positive association of L. orbonalis infestation with maximum 

temperature and bright sunshine hours. 

Jain (2008) reported the jassids, aphid and whitefly had non significant 

relationship with all the meteorological parameters; while, the brinjal shoot and fruit 

borer population showed significant positive correlation with maximum and minimum 

temperatures and wind velocity and significant negative relationship were observed 

with maximum and minimum relative humidity. The population of lady bird beetle 

and spider showed significant positive correlation with jassids, aphid and whitefly 

population. 

Haseeb et al. (2009) reported that the incidence of hadda beetle population 

incidence showed negative correlation with maximum and minimum temperatures 

and positive with minimum and maximum relative humidity. 

Varma et al. (2011) reported that the peak activity of leafhopper A.biguttula 

biguttula on brinjal crop was observed during February to first week of March. The 

leafhopper incidence showed positive correlation with maximum temperature, relative 

humidity, rainfall, wind speed and sunshine hours. 

Shaik (2012) reported that the jassids incidence showed positively non 

significant correlation with maximum and minimum temperatures, maximum and 

minimum relative humidity, rainfall and sunshine hours. 

2.3. Screening of the different brinjal germplasm against shoot and 

 fruit borer (Leucinodes orbonalis Guenee). 

Subbaratnam (1982) observed the variety of Pusa Purple Long had less 

infestation of fruit borer than Pusa Purple Round. The positive significant correlation 

between diameter of fruit and infestation. 

Khaire and Lawande (1986) screened 49 S. melongena cultivars for resistance 

under natural condition during 1981-82 and found eight (8) cultivars noticed < 10 M. 

persicae individuals /plant and eleven (11) < 3 shoots /plant damaged by L. orbonalis. 

Das and Singh (1990) found that one of the nine brinjal cultivars was free 

from the attack of L. orbonalis in Orissa during kharif 1985. Pusa Purple cluster was 
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evaluted as least susceptible with 18.76 per cent fruit damage. Cultivar Muktakeshi 

recorded highest mean number of holes per fruit. 

Grewal and Singh (1995) reported that long fruited varieties were more 

susceptible to fruit borer attack, dark purple coloured fruits more susceptible, light 

purple coloured as less susceptible and green fruited varieties had low fruit damage. 

Singh and kalda (1997) screened ten varieties and 25 lines of eggplant and 

S.gilo and S. anomalum for resistance to shoot and fruit borer. L. orbonalis. 

Annamalai, Aushey and Pusa Purple Cluster were resistant at seedling stage, while 

Annamalai and Aushey were also moderately resistant at the vegetative and bearing 

stages. The incidence of infestation in hybrids varied from 30.5 to 39.3 per cent 

indicating that susceptibility is a dominant character. 

Pal (1999) reported the variety Pusa Purple Cluster, Green Long White Cluster 

F1 Hy Nishant and Pusa Purple Long were found to be less susceptible to L. 

orbonalis. The negative correlation of fruit length and significant positive correlation 

of fruit width and calyx diameter with fruit damage.  

Panda (1999) conducted experiment in 174 brinjal cultivars for resistance to L. 

orbonalis in the field at Bhubaneswar. None of the brinjal entry was immune to larval 

attack of shoots and fruits. The mean percentage of shoot infestation varied from 1.61 

to 44.11 percent and fruit damage varied from 8.5 to 100 per cent Maximum shoot 

damage was recorded at 75 DAT, while maximum fruit damage recorded at 76-121 

DAT and 99-114 DAT in susceptible and resistant cultivars, respectively. 

Patnaik (2000) reported the incidence of L. orbonalis in Orissa. In July planted 

aubergines, the peak infestation levels (in the range 59.2-75.5%) were mostly 

recorded at 64-83 days after planting, during September and October. 

Ghosh and Senapati (2001) reported variety pusa purple long as more 

susceptible to fruit borer. 

Sridhar et al. (2001) evaluated fifty-four brinjal (aubergine) germplasms, 

including 5 wild species and some F1 crosses, were screened for resistance to L. 

orbonalis, during 1999-2000, under field conditions in Bhubaneswar, Orissa, India. 

None of the cultivated/wild species of brinjal was found resistant to this pest. Three 

wild species, i.e. S. khasianum, S. viarum and S. incanum, were found to be resistant 
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from fruit infestation (0.5-10.0%). Among the cultivated lines, CHB-103, 187 and 259 

were identified as fairly resistant. Among the brinjal groups, it was observed that the 

attack of L. orbonalis was less in genotypes with relatively long fruits and tightly 

arranged seed.  

Mannan et al. (2003) reported 24 brinjal varieties at the Regional Agriculture 

Research Station Jamalpur Bangladesh to find the suitable resistant brinjal variety 

against brinjal L. orbonalis Gunee. Both in number and weight the brinjal varieties 

Jumki-1, and Jumki -2 were highly resistant, Islampuri – 3, BL – 34, and Muktakeshi 

were fairly resistant, Singnath Long and Singnath – 4 were tolerance to brinjal shoot 

and fruit borer. The susceptible varieties were Islamapuri and Irribegoon – 1. Singnath 

– 3 and muktakeshi gave the highest yield from the three years study and the lowest 

yield was obtained from jumki. 

Mandal et al. (2005) evaluated thirty-one brinjal (aubergine) cultivars for 

resistance to L. orbonalis in field experiments in Umerkote, Orissa, India during 

winter 1995-96 and 1996-97. None of the cultivar was highly resistant. Only three 

cultivars, i.e. BBS 103, BB 112 and Pusa purple cluster, were detected as moderately 

resistant, recordings were 11.28, 12.98 and 13.33% for fruit damage on number basis 

and 12.13, 13.36 and 13.86% on weight basis, respectively. These moderately 

resistant cultivars produced comparatively higher yield of 23.60, 16.19 and 17.51 t/ha, 

respectively. 

Gupta and Kauntey (2008) Observed that varieties with dark purple or white 

coloured fruit were more susceptible damage (54.65-64.00%) and those with light 

purple, purple or green colours were less susceptible (24.38-36.05). 

Daniel, et al. (2013) observed that the percentage stems attacked by L. 

orbonalis were not significantly different among accessions in both years. With 

respect to fruit infestation by L. orbonalis, although fruits of accessions GH 1208, GH 

3944 and GH 3947 were significantly (P < 0.001) less susceptible to infestation in 

2009 their yields were relatively low. Yield obtained ranged from 0 kg/ha in accession 

GH 1202 (2009) to 837.86 kg/ha in accession GH 5183 (2010). Accessions GH 1113 

and GH 5171 combined a relatively good yield with moderate levels of tolerance to 

all insect pest species identified in this experiment. 
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Khan and Singh (2014) observed the response of different brinjal genotypes 

against brinjal shoot and fruit borer (Leucinodes orbonalis Guenee) in kharif (rainy 

season).Among 192 genotypes of brinjal tested, two of them EC305163 and 

IC090132 were found immune to shoot and fruit borer, three genotype namely 

IC545256, IC433625 and IC264470 found resistance, 21 fairly resistance, 38 tolerant, 

52 susceptible and rest 76 genotypes were highly susceptible to brinjal shoot and fruit 

borer. 

Devi et al. (2015) studied the response of different brinjal genotypes against 

brinjal shoot and fruit borer (Leucinodes orbonalis Guenee.) was evaluated Indira 

Gandhi Krishi Viswavidyalaya, Raipur (Chhattisgarh) in rabi summer season. 

Minimum mean infestation in fruits was found in genotype Punjab Sadabahar, 2010/ 

BRLVAR-3, 2010/BRLVAR-1, 2010/BRLVAR- 4 while maximum mean infestation 

in fruits was recorded in Swarnamani. 

Netam et al. (2018) studied the response of different brinjal genotypes against 

brinjal shoot and fruit borer (Leucinodes orbonalis Guenee.) was evaluated at 

horticulture research field of Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G) 

during kharif. 106 brinjal germplasm lines were evaluated for resistance to shoot and 

fruit borer.  Minimum mean infestation in fruits was found in genotype IGB-92 

(20.83%) while maximum mean infestation in fruits was recorded in IGB-89 

(79.30%). 

2.4. To evaluate the bio-efficacy of different combination of 

 insecticides against major insect pests of brinjal crop. 

Gumbek (1986) tested seven insecticides against L. orbonalis on brinjal in 

Sarawak and recorded good control of the pyralid with carbofuran 3G (5 g/plant) and 

0.01 per cent acephate and dimethoate. 

Mohan and Prasad (1986) evaluated four synthetic pyrethroids and seven other 

insecticides for the control of L. orbonalis and other pest complex on brinjal. All the 

pyrethroids (deltamethrin, cypermethrin, permethrin and fenvalerate at 0.1 kg a.i./ha) 

were most effective against L. orbonalis. The highest yield was recorded in plots 

treated with deltamethrin followed by other insecticides. 
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Ashraf et al. (1993) carried out multilocation trials (Muaffarabad, Jammu and 

Kashmir) on the chemical control of L. orbonalis in brinjal. Insect damage started in 

August with a peak in September in all the three (3) localities. Decamethrin 

(deltamethrin) @ 10 g a.i./ha was most effective among all the three insecticides. 

Roy and Pande (1994) evaluated three insecticides viz., fenvalerate (230 g 

a.i./ha), deltamethrin (280 g a.i./ha) and endosulfan (1400 g a.i./ha) each sprayed four 

times commencing from eight weeks after transplanting. They concluded that 

fenvelarate was the best in managing the pest and was cost effective. 

Radhika et al. (1997) tested three insecticides viz., triazophos, cartap and 

methomyl at recommended and 25 per cent less than recommended concentration 

each applied on schedule basis and also on need basis were evaluated against shoot 

and fruit borer of brinjal. Triazophos 0.1 per cent on need base followed by triazophos 

0.1 per cent on schedule basis and carbaryl 0.15 per cent on schedule basis were 

effective in checking pest and gave increased yield of healthy fruit and higher net 

additional returns. 

Mehta et al. (1998) conducted a field experiment in Himachal Pradesh for the 

control of brinjal shoot and fruit borer, L. orbonalis (Guen.) on variety pusa purple 

cluster. Two sprayings each of malathion (0.05%), endosulfan (0.07%), 

monocrotophos (0.036%), fenitrothion (0.05%), deltamethrin (0.008%), fenvalerate 

(0.01%) were done at an interval of 15 days commencing from the initiation of 

flowering in the crop. Fenvalerate followed by monocrotophos proved to be the most 

effective insecticides against the pest. 

Walnuj et al. (1998) found that spraying of spark 36 EC (Triazophos 35% + 

deltamethrin 1%) @ 1250 ml per ha was observed to be significantly superior and 

recorded least fruit damage both in number and weight basis giving highest yield of 

164.2 q / ha of brinjal fruits. 

Mote and Bhavikatti (2001) reported that Bt 0.04 per cent and 0.05 per cent 

spark (triazophos + deltamethrin) were highly effectively against fruit borer and 

recorded higher yield of brinjal fruits. However, 0.05 per cent, nurelle D-505 

(cypermethrin + chlorpyriphos) and 0.05 per cent Buldock star (B-cyfluturin + 

chlorpyriphos) were equally effective against the pest. 
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Sahu et al. (2004) conducted studies at Bhubaneswar, India to evaluate the 

bioefficacy of thiodicarb (@ 0.28125, 0.46875 and 0.75 kg a.i./ha) and other 

insecticides, i.e. cartap hydrochloride (cartap 0.5 kg a.i./ha), diflubenzuron (0.1 kg 

a.i./ha), carbofuran (1.0 kg a.i./ha) and triazophos (0.5 kg a.i./ha) and fipronil (0.1 kg 

a.i./ha) against brinjal shoot and fruit borer, L. orbonalis. The results revealed the 

superiority of thiodicarb at its highest dose of 0.75 kg a.i./ha it recorded the lowest 

shoot (1.41%) and fruit (20.86%) damage. 

Suroshe et al. (2004) conducted an experiment to evaluate the efficacy of six 

insecticides against the pests of brinjal. Among them endosulfan 35 EC @ 350 g 

a.i./ha was the most effective in controlling jassids, followed by profenophos 50 EC 

@ 250 g a.i./ha and cypermethrin 44 EC @ 220 g a.i./ha. Endosulfan was also 

effective against whiteflies, followed by triazophos + deltamethrin @ 180 g a.i./ha 

and profenophos. 

Deshmukh and Bhamare (2006) conducted a field experiment for evaluating 

newer insecticides in comparison with conventional insecticides against brinjal shoot 

and fruit borer, Leucinodes orbonalis at Akola. The results revealed that among newer 

insecticides cartap hydrochloride 50SP @ 0.1% was found most effective in reducing 

infestation of shoot (4.20%), fruit (23.72% on number basis and 25.30% on weight 

basis) and increasing yield (78.73 q/ha) of brinjal fruit whereas, spinosad 45EC @ 

0.01% and thiodicarb 75WP @ 0.1% were also found effective caused increase in 

yield with less shoot and fruit borer infestation. 

Kumar and Devappa (2006) reported that when Proclaim 5 SG was tested 

against brinjal shoot and fruit borer during 2002-03 and 2003-04. The results 

indicated that the application of Proclaim 5 SG at 200 g/ha was effective in reducing 

the dead hearts and also fruit damage in brinjal with higher yields. 

Singh and Vishwanath (2007) reported that carbosulfan was the most potent 

insecticide in reducing the damage of fruit and shoot borer and increasing the yield of 

healthy fruits among cartap hydrochloride, betacyfluthrin, chlorpyrifos, endosulfan 

and econeem. 

Misra (2008) evaluated two new insecticides viz., rynaxypyr 20% SC and 

flubendiamide 480 SC in the field against brinjal shoot and fruit borer, Leucinodes 
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orbonalis Guen with brinjal cv. “Utkal Anushree” in Orissa. The results revealed that 

rynaxypyr 20SC @ 40 and 50 g a.i./ha gave 95–97 per cent reduction in the shoot 

damage and healthy fruit yield. 

Naik et al. (2008) reported that profenophos at 0.1% and spinosad at 0.015% 

were the most effective in the reduction of shoot infestation of Leucinodes orbonalis, 

aside from recording higher aubergine fruit yield. Among the 15 treatments tested, 

profenophos was the most effective followed by spinosad. 

Hirekurubar and Ambekar (2008) carried out a study to assess the bio-efficacy 

of novel insecticides, i.e. thiamethoxam 25 WG at 25 g/ha, emamectin benzoate 5 SG 

at 8.5 g/ha, flufenoxuron 10 DC at 40 g/ha, spinosad 45 SC at 50 g/ha, indoxacarb 

14.5 SC at 50 g/ha, and fipronil 5 SC at 50 g/ha, along with conventional insecticides, 

i.e. profenophos 50 EC at 750 g /ha and endosulfan 35 SC at 420 g/ha, against okra 

shoot and fruit borer (Earias spp) and their impact on natural enemies. Indoxacarb 

was the most effective treatment in reducing fruit damage on basis of number (5.14%) 

and weight (4.16 %) width (50.96 q/ha) maximum yield. 

Biswas et al. (2009) studied the efficacy of Takumi 20WG (flubendiamide), 

emamectin benzoate 5SG @ 220 g/ha , indoxacarb 14.5SC @ 517 ml/ha, thiodicarb 

75WP @ 1000 g/ha, spinosad 45SC2 180 ml/ha in the field for the control of shoot 

and fruit borer, Leucinodes orbonalis of brinjal. They found that Takumi 20% WG @ 

500 g/ha was the best treatment and recorded zero per cent shoot infestation with 

(8.21 q/ha) maximum yield. 

Pareet and Basavanagoud (2009) conducted an experiment to evaluate the 

efficiacy of bio-pesticides against sucking pests of aubergine cv. Mahyco-11. 

Treatments comprised spinosad @ 0.1 ml/litre, emamectin benzoate @ 0.2 ml/litre, 

avermectin @ 0.5 ml/litre, Bacillus thuringiensis var. Kurstaki (Btk) @ 2 ml/litre, 

diafenthiuron @ 1 g/litre and untreated control. Lowest whiteflies were recorded in 

diafenthiuron among all treatments. Lowest jassids were recorded in avermectin, 

spinosad and diafenthiuron. Btk was the least effective, recorded significantly higher 

whiteflies and jassids. 

Patra et al. (2009) reported that spinosad 2.5 SC (50 g a.i./ha) showed lowest 

mean shoot as well as fruit infestation (7.47 and 9.88%) among emamectin benzoate 5 
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SG, lufenuron 10 EC, indoxacarb 14.5 SC and methoryfenozide 24 SC evaluated 

against brinjal shoot and fruit borer. 

Singh et al. (2009) reported that profenofos 15EC @ 0.1% and spinosad 45 SC 

@ 0.01% were most effective in reduction of shoot and fruit infestation of Leucinodes 

orbonalis besides recorded higher yield of brinjal fruits. 

Wankhede et al. (2009) evaluated the efficacy of four insecticidal 

formulations against brinjal shoot and fruit borer, revealed that emamectin benzoate 5 

SG (200 g/ha) was the most effective in reduction of shoot damage (4.89%) at par 

with novaluron 10 EC (250 ml/ha) (5.29%) and diflubenzuron 25WP (200 g/ha) 

(6.44%), the later being at par with Bacillus thuringiensis var. Kurstaki (Btk) 500 g 

/ha, all being significantly lower than untreated control (10.86%). Fruit damage was 

minimum in emamectin benzoate treatment (2.45, 14.47 and 10.25% on number 

basis) and (12.52, 14.42 and 10.39% on weight basis), respectively at par with 

novaluron and diflubenzuron but significantly lower than Btk treatment. The yield 

was also maximum in emamectin benzoate (20.46 t/ha). 

Anil and Sharma (2010) studied the bio-efficacy of insecticides against shoot 

and fruit borer, Leucinodes orbonalis on brinjal. The results revealed that emamectin 

benzoate 5SG (0.002%) was highly effective in reducing the shoot (0.56%) and fruit 

(16.58%) infestation among endosulfan 35EC (0.05%), novaluran 10EC (0.01%), 

lambda-cyhalothrin 5EC (0.004%), spinosad 2.5SC (0.0024%) and agrospray oil 

(0.2%). 

Kumar et al. (2010) tested flubendiamide + thiacloprid 480 SC in different 

concentrarions for the management of bollworms and sucking pests of cotton. 

Flubendiamide + thiacloprid 480 SC @120 g a.i./ha showed significantly lower 

bollworm damage and increased control of population of bollworms, aphids, whitefly 

and leafhopper compared to standard checks spinosad 45 SC + imidacloprid 200 SL 

@ 90 + 30 g a.i./ha and indoxacarb 14.5 SC + imidacloprid 200 SL @75 + 30 g 

a.i./ha. 

Latif et al. (2010) tested nine insecticides viz. Azadirachtin 0.03EC, abamectin 

1.8EC, flubendiamide 24WG, chlorpyriphos 20EC, cartap 50SP, carbosulfan 20EC, 

thiodicarb 75WP, cypermethrin 10EC and lambda-cyhalothrin 2.5EC against brinjal 
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shoot and fruit borer. Among these insecticides carbosulfan and flubendiamide 

reduced more than 80 per cent shoot and fruit infestation in winter, 80 per cent shoot 

and 70 per cent fruit infestation in summer over control. 

Misra (2011) evaluated chlorantraniliprole 20SC in the field against brinjal 

shoot and fruit borer, Leucinodes orbonalis with standard check carbosulfan 25EC @ 

500 g a.i/ha and untreated control. The results revealed that chlorantraniliprole @ 40 

and 50 g a.i/ha were significantly superior in per cent reduction (95-97%) of shoot 

and fruit damage on the basis of number (87-90%) and weight (88-90%), respectively. 

Sinha and Vishwanath (2011) conducted a field experiment to evaluate 

insecticides and mixture against insect pests of brinjal var. pusa purple round. The 

study revealed that bifenthrin @ 25 g a.i./ha, fipronil @ 50 g a.i./ha, indoxacarb @ 70 

g a.i./ha and endosulfan @ 700 g a.i./ha and insecticide mixture, 

profenofos+cypermethrin @ 440 g a.i./ha were effective in managing the population 

of sucking pests viz., leafhopper and whitefly. As far as shoot and fruit borer was 

concerned, treatments with deltamethrin @ 15 g/ha, fipronil @ 50 g a.i./ha or 

indoxacarb @ 70 g a.i./ha gave minimum per cent infestation of brinjal fruits on basis 

of number (26.41%) and weight (27.95%). 

Vishwanath and sinha (2011) evaluated efficacy of two doses of insecticide 

viz ., Triazophos (350g and 720g a.i./ha) and Deltametrin (10g and 20g a.i./ha) and 

their registered mixture (spark) Triazophos +Deltametrin 360g a.i./ha, Triazophos 

+Deltametrin 720g a.i./ha were studied against insect pests of brinjal var. Pusa Purple 

Long. Triazophos 360g a.i./ha, Triazophos 700g a.i./ha, Triazophos +Deltametrin 

720g a.i./ha are successful in managing the leafhopper and whitefly. 

Shaik (2012) observed that Phrofenophos 50 EC @ 1000ml/ha was most 

effective against sucking pests with 3.42 whiteflies and 5.31 jassids per plant. It was 

followed by Chlorpyriphos 50 + Cypermethrin 5 EC @1000ml/ha for whitefly 

(4.35/plant) and Spinosad 45 SC 187.5 ml/ha for jassids (6.97/plant). 

Impact of insecticide molecules on natural enemies. 

Dunbar et al. (1998) reported emamectin benzoate 5SG is a safe chemical to 

Chrysoperla carnea and Coccinellids. This might be due to rapid degradation on the 

surface of foliage, limiting contact of phytophagous insects as its mode of action is 
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mainly by ingestion, ecologically selective to wide range of beneficial species due to 

rapid breakdown of the active ingredient by photo-oxidation to non-toxic level on the 

leaf surface. 

Ishaaya and Ohsawa (2002) revealed that emamectin benzoate 5 SG, 

macrocyclic lactone insecticide was less toxic to non-target organisms and to the 

environment. 

Udikeri et al. (2004) revealed that the activity of insect predatory population 

(Chrysoperla and Coccinellids) on emamectin benzoate 5SG @ 11 g a.i./ha was at par 

with untreated check indicating safety to these predominant natural enemies in cotton 

ecosystem. 

Bheemanna et al. (2005) reported that the field performance of emamectin 

benzoaten 5SG @ 11.0 g a.i./ha recorded to be highly promising with lower fruit 

damage and higher seed cotton yield. It was found to be highly promising and was at 

par with other new molecules like spinosad 45 SC and indoxacarb 14.5SC @ 75 g 

a.i./ha dosage. 

Shinde et al. (2007) reported that spinosad 45 SC @ 75 g a.i./ha was most 

safer insecticide to the predators on okra. The maximum population of ladybird beetle 

(1.78), chrysopa (0.55) and spiders (1.36) per plant, respectively were recorded in the 

treatment of spinosad 45 SC @ 75 g a.i./ha over different treatments. 

Hirekurubar and Ambekar (2008) carried out a study to assess the bio-efficacy 

of novel insecticides, i.e. thiamethoxam 25 WG at 25 g/ha, emamectin benzoate 5 SG 

at 8.5 g/ha, flufenoxuron 10 DC at 40 g/ha, spinosad 45 SC at 50 g/ha, indoxacarb 

14.5 SC at 50 g/ha, and fipronil 5 SC at 50 g/ha, alongwith conventional insecticides, 

i.e. profenofos 50 EC at 750 g /ha and endosulfan 35 SC at 420 g/ha, against okra 

shoot and fruit borer (Earias spp.) and their impact on natural enemies. Among all 

insecticides, emamectin benzoate and spinosad recorded higher population of 

coccinellids and Chrysoperla carnea larvae and were most safer insecticides. 

Sharma and Kaushik (2010) evaluated spinosad 45 SC along with six chemical 

insecticides viz., emamectin benzoate 5 SG, cypermethrin 10 EC, quinalphos 25 EC, 

endosulfan 35 EC, lambda cyhalothrin 5 EC, chlorpyriphos 20 EC against shoot and 

fruit borer, sucking pests and natural enemies (Chrysoperla carnea and ladybird 
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beetles) on eggplant. Spinosad 45 SC (162.5 ml/ha) was most effective against shoot 

and fruit borer, but not effective against sucking pests. It was safe to natural enemies 

whereas the chemical insecticides proved toxic to them. 

Misra (2011) evaluated chlorantraniliprole 20 SC in the field against brinjal 

shoot and fruit borer, Leucinodes orbonalis with standard check carbosulfan 25 EC @ 

500 g a.i./ha and untreated control. The results revealed that chlorantraniliprole @ 40 

and 50 g a.i./ha were significantly superior. Chlorantraniliprole at doses ranging 20-50 

g a.i./ha was safe to natural enemies. 

Yadav et al. (2015) carried out the experiments under field conditions at the 

Vegetable Research farm, Institute of Agricultural Sciences, Banaras Hindu 

University, Varanasi. Bioefficacy of seven insecticidal treatments comprising 

Emamectin Benzoate 5 SG, Spinosad 45 SC, Deltamethrin 2.8 EC, NSKE 5 per cent, 

Acephate 75 SP, Indoxacarb 14.5 SC, Profenofos 50 EC was determined. Brinjal 

variety Pusa ankur was shown in Randomized Block Design. 
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CHAPTER-III 

MATERIALS AND METHODS 

Description of materials used and methods adopted during the course of 

investigation in order to conduct the experiment and record scheduled observations, 

the present investigaton entitled “Seasonal incidence, population dynamics, 

germplasm screening and bio-efficacy studies of insecticides against insect pests 

of brinjal’’ was carried out at Indira Gandhi Krishi Viashwavidyalaya, Raipur (C.G) 

during the Rabi 2018-19.  

 

3.1. Geographical location 

Raipur is situated in mid eastern part of Chhattisgarh in the latitude at 21.16
0 

North and 81.36
0
 East of 289 meters above mean sea level. 

 

3.2. Climate  

The experimental site, Raipur comes under the seventh agroclimatic region of 

India i.e. eastern plateau and hills which is termed as sub humid with hot summer and 

cold winter. The source of rainfall is south western monsoon. It receives an average 

annual rainfall of 1200-1400 mm, mostly (85%) concentrate during the period of June 

to September. A few showers expected during winters and occasionally during 

summer months. May is the hottest and December is the coolest month of the year. 

The weekly maximum temperature raised up to 46
0
C during summer and minimum 

temperature reaches as low as to 6
0
 C during winter season. 

During the course of conducting research, following objectives were undertaken  

1. Studies on seasonal incidence of major insect pests of brinjal and their natural 

enemies.  

2. To study the correlationship between weather parameters and incidence of 

major insect pests on brinjal crop.  

3. Screening of the different brinjal germplasm against shoot and fruit borer 

(Leucinodes orbonalis Guenee). 

4. To evaluate the bio-efficacy of different combination of insecticides against 

major insect pests of brinjal crop. 
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Table 3.1:  Meteorological data during the crop growth period (Rabi 2018-19) 

S. 

No. 

Week 

No. 
Date 

Temperature 

(⁰C) Rain 

fall 

(mm) 

Relative Humadity 

(%) Wind 

Velocity 

(Km/h) 

Sun 

Shine 

(hours) 
Max. 

Temp. 

(⁰C) 

Min. 

Temp. 

(⁰C) 

Morning Evening 

1. 46 Nov 12-18 31.5 14.4 0.0 86 29 1.1 9.1 

2. 47 19-25 31.4 15.3 0.0 88 28 1.1 7.8 

3. 48 26-02 29.3 13.6 0.0 89 33 1.0 7.5 

4. 49 Dec 03-09 28.2 14.3 0.0 87 38 0.9 4.4 

5. 50 10-16 27.4 15.7 0.0 86 51 1.0 1.2 

6. 51 17-23 22.1 11.0 47.2 90 57 3.1 4.5 

7. 52 24-31 25.1 8.6 0.0 86 28 1.3 7.5 

8. 1 Jan 01-07 27.4 8.5 0.0 88 28 0.7 6.6 

9. 2 08-14 27.1 10.2 0.0 87 34 0.9 6.1 

10. 3 15-21 28.1 9.2 0.0 85 21 0.9 6.8 

11. 4 22-28 26.3 14.3 23.6 85 53 2.0 4.0 

12. 5 29-04 26.4 9.5 0.0 87 24 1.3 8.2 

13. 6 Feb 05-11 28.8 12.5 3.4 81 36 1.5 7.6 

14. 7 12-18 30.2 13.6 9.0 84 34 1.8 8.3 

15. 8 19-25 33.1 17.0 0.0 81 30 1.7 9.1 

16. 9 26-04 31.0 17.3 0.2 72 36 2.4 7.8 

17. 10 Mar 05-11 33.3 17.6 0.0 70 32 8.3 8.9 

18. 11 12-18 35.6 21.6 0.0 72 33 3.2 6.8 

19. 12 19-25 34.5 19.8 9.2 80 28 2.4 8.4 

20. 13 26-01 38.2 20.6 10.8 64 19 2.0 8.7 

21. 14 Apr 02-08 39.7 23.4 0.0 50 18 3.4 8.3 

22. 15 09-15 40.8 24.5 0.0 47 20 4.3 8.3 

23. 16 16-22 38.0 24.1 11.2 61 27 4.3 9.0 

24. 17 23-29 42.0 26.3 0.0 45 15 2.9 10.1 

25. 18 30-06 40.8 26.2 10.6 60 26 4.1 8.2 

26. 19 May 7-13 40.7 26.8 0.0 42 12 2.6 9.3 

27. 20 14-20 42.8 27.5 0.0 40 15 3.4 10.3 
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3.3.  Studies on seasonal incidence of major insect pests of brinjal 

 and their natural enemies. 

3.3.1. Experimental details 

Season : Rabi 2018-19 

Crop : Brinjal 

Plant spacing             : 60 x 60 cm 

Plot size : 20 x 10 m
2
  

Fertilizer application  

 

: 100:80:60 NPK kg/ha 

  a. Half N- full- P- full- K (Basal) 

  b. Half N- Top dressing (45 DAS) 

Date of sowing : 07/10/2018 

Date of transplanting   : 13/11/2019 

Irrigation 

 

: Crop was irrigated by plot to plot system as per 

requirement of the crop. 

Weed management    : One hoeing and two manual weeding were done. 

For raising a healthy crop, all the recommended package 

of   practices were followed. 

 

                                                            

3.3.2. Method of observations 
 

Observation of insect-pests 

To determine the seasonal incidence of insect pests on brinjal crop, weekly 

populations was recorded on randomly selected twenty five plants from four corners 

and center starting from 7 days after transplanting to the late stage of the cropping 

season.  

The population of sucking pests viz., aphid, jassids and whitefly was recorded 

on three leaves one each from top, middle and bottom canopy of the five plants at 

each spot at weekly intervals during morning hours.  

The incidence of Epilachna beetle was recorded in terms of damage to leaves 

of five randomly selected plants in each spot and the incidence of brinjal shoot and 

fruit borer on shoot and fruit recorded by counting total number of shoots and fruits 

with the damaged ones five randomly selected plants in each spot. Total number of 

plants and number of infested shoots from each plot were observed for shoot 

infestation. Thereafter its incidence was noticed by each fruit picking on randomly 

selected ten plants. The number of healthy and damaged fruits of ten randomly 

selected plants were counted at each picking. The seasonal fluctuation in the activity 
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of shoot and fruit borer was observed by recording percentage of infested fruits at 

each picking. 

 

Observation of Natural enemies 

The population of natural enemies was recorded at weekly interval on 

randomly selected five plants in each spot. 

 

3.4. To study the correlationship between weather parameters and 

 incidence of major insect pests on brinjal crop. 

3.4.1. Experimental details 

     Season                         : Rabi 2018-19 

     Crop                            :  Brinjal 

     Plant spacing               :  60 x 60 cm 

     Plot size                       : 20 x 10 m
2
  

     Date of sowing            :  07/10/2018 

     Date of transplanting   :  13/11/2019 

 

 3.4.2. Method of observations:  
           
         To find out the incidence of major insect pests on brinjal. The observations 

were recorded at weekly interval on five spots each consisting of five plants randomly 

selected from experiment plot. The observations were recorded weekly interval 

starting from one week after transplanting to till harvest of the crop.   

                                        

Effect of weather parameters on  incidence of major insect pests of brinjal crop- 

           The data on meteorological parameters wre collected from agricultural 

meteorology, college of Agriculture Raipur. Weather parameters population of 

various insect pests viz., aphid, whitefly, jassids and shoot and fruit borer and their 

natural enemies was correlated and recorded at weekly interval with the simple 

correlation coefficient. 
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3.4.3 Statistical analysis  

The seasonal incidence of pests and their natural enemies with abiotic factors, 

were correlated on the basis of following formula :  

 

    
        

       
   

∑     ̅  
   

√∑     ̅    
     √∑     ̅    

    

 

Where,  

X = Mean of first factor  

Y= Mean of second factor  

n = Total no. of observations  

r = Correlation coefficient 

Test of significance of correlation coefficient 

The test of significance of correlation coefficient means to test the hypothesis, 

whether or not the correlation coefficient is zero in the population i.e., we test, 

H0 :  = 0 vs. H1 :  ≠ 0 

Test Statistics t  =  
 √   

√    
 

 

 t-test value n-2 degrees of freedom 

Regression Coefficient 

In the regression equation of Y on X, b is known as regression coefficient of Y 

on X and is denoted by byx. While in the regression equation of X on Y, the regression 

coefficient of X on Y is denoted by bxy. 

These two regression equations can be written as  

Regression equation of Y on X 

Y = a + byx X  

Regression equation of Xon Y 

X = a + bxy Y 

Both the regression coefficient can be obtained directly by the formula;  
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Where, 

byx = Regression coefficient of Y on  X. 

bxy= Regression coefficient of X on  Y. 

y = Standard deviation of Y 

x = Standard deviation of X. 

r = Correlation coefficient between X and Y 

 

3.5. Screening of the different brinjal germplasm against shoot and 

 fruit borer (Leucinodes orbonalis  Guenee). 

3.5.1. Technical program of work  

124 brinjal germplasm lines was screened out against brinjal shoot and fruit 

borer. Genotypes was sown in a two row of 2.5 meters length, with the spacing of 60 

cm row to row and 50 cm from plant to plant. 

3.5.2. Method of observations 

Five plants was tagged at random and observed for the incidence of shoot and 

fruit borer in each brinjal genotype at seven days interval from transplanting to 

harvest.  

     Percent shoot infestation calculated using the following formula 

                                                          Number of infested shoot 

     Per cent shoot infestation  =        
_____________________________________

 x 100 

                                                            Total number of shoot 

      Percent fruit infestation calculated using the following formula 

                                                           Number of infested fruit 

      Per cent fruit  infestation  =        
______________________________________

 x 100 

                                                               Total number of fruit 
 

To screen the brinjal germplasms against brinjal shoot and fruit borer, 

different resistance degrees of category were formulated as tolerant, moderately 

tolerant, susceptible and highly susceptible as per the rating given by Subbaratnam 

and Bhutani (1981). Following rating index was formulated for different categories of 

germplasms: 
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Table 3.2 :  Name enlisted of brinjal germplasm lines. 
 

 

IGB-1 IGB-32 IGB-63 IGB-94 

IGB-2 IGB-33 IGB-64 IGB-95 

IGB-3 IGB-34 IGB-65 IGB-96 

IGB-4 IGB-35 IGB-66 IGB-97 

IGB-5 IGB-36 IGB-67 IGB-98 

IGB-6 IGB-37 IGB-68 IGB-99 

IGB-7 IGB-38 IGB-69 IGB-100 

IGB-8 IGB-39 IGB-70 IGB-101 

IGB-9 IGB-40 IGB-71 IGB-102 

IGB-10 IGB-41 IGB-72 IGB-103 

IGB-11 IGB-42 IGB-73 IGB-104 

IGB-12 IGB-43 IGB-74 IGB-105 

IGB-13 IGB-44 IGB-75 IGB-106 

IGB-14 IGB-45 IGB-76 IGB-107 

IGB-15 IGB-46 IGB-77 IGB-108 

IGB-16 IGB-47 IGB-78 IGB-109 

IGB-17 IGB-48 IGB-79 IGB-110 

IGB-18 IGB-49 IGB-80 IGB-111 

IGB-19 IGB-50 IGB-81 IGB-112 

IGB-20 IGB-51 IGB-82 IGB-113 

IGB-21 IGB-52 IGB-83 IGB-114 

IGB-22 IGB-53 IGB-84 IGB-115 

IGB-23 IGB-54 IGB-85 IGB-116 

IGB-24 IGB-55 IGB-86 IGB-117 

IGB-25 IGB-56 IGB-87 IGB-118 

IGB-26 IGB-57 IGB-88 IGB-119 

IGB-27 IGB-58 IGB-89 IGB-120 

IGB-28 IGB-59 IGB-90 IGB-121 

IGB-29 IGB-60 IGB-91 IGB-122 

IGB-30 IGB-61 IGB-92 IGB-123 

IGB-31 IGB-62 IGB-93 IGB-124 
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Table 3.3: level of infestation by shoot and fruit borer in brinjal germplasm 

(subbaratnam and bhutani  1981). 
 

Grade 
Per cent infestation 

Shoot Fruit 

Tolerant < 2.0 < 15 

Moderately tolerant 2.1-3.0 16-25 

Susceptible 3.1-5.0 26-40 

Highly susceptible > 5.0 > 40 

 

3.5.3 Biophysical attributes of brinjal crop  

In addition to insect pest population different attributes of the brinjal cultivars 

were also observed which are mentioned below.  

The varieties were also grouped according to fruit morphology based on 

length, width, fruit colour and shape of fruit as observed on five randomly selected 

fruits/plants.  

 

Length of fruit 

Five fruits were selected randomly from each cultivar .Fruit length was 

measured by stretching a thread from the point of attachment of calyx to the bottom of 

fruit after vertically cutting it into two halves. 

 

Fruit diameter (Width) 

To measure the fruit diameter, the fruit was cut into two equal halves 

horizontally. The fruit diameter measured at the middle of fruit length with the help of 

the scale. 

 

Fruit colour 

Fruit colour is rated as purple, dark purple, greenish purple, light green, white, 

green with the help of standard colour chart. 

 

Fruit weight 

From each germplasms, single fruit was taken from five randomly selected 

plants and weighed in weighing machine and average value was worked out. 
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Calyx and pedicle length: 

Length of calyx and pedicle were measured by standard scale. 

 

Pedicle thickness: 

Thicknesses of pedicle were measured by stretching a thread and standard 

scale. 

3.6. To evaluate the bio-efficacy of different combination of 

 insecticides against major insect pests of brinjal crop.  

3.6.1. Experimental details:  

Season                           : Rabi  2018-19 

Design                           : RBD 

Replications                  : 03 

Treatment                      : 07 

Plant spacing                 : 60X60 cm 

Plot size                         : 4.5X3 m
2
  

 

Table 3.4: Details of different combination of insecticides treatments: 

SI. No.                        Treatments Dosage (ml/ha)  

 T1 Dimethoate 20% + Cypermethrin 3% EC        650 

 T2 Dimethoate 20% + Cypermethrin 3% EC        700 

 T3 Dimethoate 20% + Cypermethrin 3% EC         750 

 T4 Dimethoate 20% + Cypermethrin 3% EC        800 

 T5 Dimethoate 30%   660 

 T6 Cypermethrin 25% EC   200 

 T7 Control (Untreated) - 

                  

 

 

31



 

 

                                                                                                               

 

 

Fig. 3.2: Field layout of experimental block 
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3.6.2. Methods of observations 

Need based sprays were to be given as soon as appearance of the pest in the 

experimental plots. Pre- treatment population of insect or fruit infestation (damage) 

per cent for shoot and fruit borer recorded one day before spray while post-treatment 

observation at suitable interval of each spray to worked out the % reduction in the 

insect population over control in randomly selected five plants from each plot.  

3.6.3. Statistical analysis  

Observations on brinjal shoot and fruit borer infestation was transformed 

before statistical analysis. Fruit infestation and yield (q/ha) were worked out with the 

help of following formula:-                                        

                                                              Number of damaged fruits 
             Per cent fruit damage =     

__________________________________________________   
 x 100 

                                                        Total number of fruits (healthy + damaged) 

 
                                                             Weight of fruit (kg/plot) 

                  Percent fruit yield =      
_____________________________________

 x 100 

                                                                   Plot area (m
2
) 

To find out the efficacy of newer insecticide, the observed pretreatment and 

post treatment reduction in per cent fruit damage of shoot and fruit borer were 

transformed to arcsine Sin - 1√X transformation and subjected to statistical analysis 

under Randomized block design as per formula suggested by Gomez and Gomez 

(1984) for interpretation of results. 

Critical difference (CD) values were analyzed at 5 per cent level of 

significance. The skeleton of analysis of variance and formula used for various 

estimations are given in table 3.5. 

Table 3.5: The skeleton of the analysis of variance 

Source of variation DF SS MSS F cal F tab S.Em± CD 5% 

Replication (R) 

Treatment (T) Error 

(R-1) 

(T-1) 

(R-1)(T-1) 

      

Total RT-1       
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 The following formulae were used for standard error, critical difference and 

coefficient of variance estimations. 

(a) S.Em + = √EMS/ R  

 

(b) C.D. = √2EMS/ R× t (D.F. at 5%) 

 

(c) C.V. (%) = √EMS/ GM × 100 

 

Where, 

R = Number of Replications,  

 

D.F = Degrees of Freedom  

T = Number of Treatments,  S.S. = Sum of Square  

C.D. = Critical Difference,  C.V. = Coefficient of Variance  

M.S.S= Mean Sum of Square,  EMS = Error Mean Square  

S.Em ± = Standard Error of means.  GM = Grand Mean  

 

Avoidable losses  

Pradhan (1969) suggested the formula to calculate avoidable losses of various 

treatments:  

                                                 T - C                   

Percent avoidable losses =      
_________

 x 100 

                                                   T 

Where,  

T is the yield obtained from treated plots.  

C is the yield obtained from the untreated control. 
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CHAPTER - IV 

RESULTS AND DISCUSSION 

The experiments on different piece of present study entitled “Seasonal 

incidence, population dynamics, germplasm screening and bio-efficacy studies of 

insecticides against insect pests of brinjal” were carried out during rabi 2018-19 at 

Horticulture field, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C. G.). The results 

are presented under following heads: 

4.1 Studies on seasonal incidence of major insect pests of brinjal and their natural 

enemies.  

4.2 To study the correlationship between weather parameters and incidence of major 

insect pests on brinjal crop.  

4.3 Screening of the different brinjal germplasm against shoot and fruit borer 

(Leucinodes orbonalis Guenee). 

4.4 To evaluate the bio-efficacy of different combination of insecticides against major 

insect pests of brinjal crop. 

4.1  Studies on seasonal incidence of major insect pests of brinjal 

 and their natural enemies 

The data of different major insect pests and their natural enemies occurrence 

on brinjal was recorded on variety VNR research brinjal during Rabi 2018-19, starting 

from 14
th

 November to till maturity of crop growth period at weekly interval along 

with prevailing weather condition has been presented in Table 3.1 and Fig.3.1 

Whitefly (Bemisia tabaci), jassids (Amrasca biguttula biguttula), aphid (Aphis 

gossypii), hadda beetle (Epilacna vigintioctopunctata) and brinjal shoot and fruit 

borer (Leucinodes orbonalis) and predators viz., lady bird beetle (Menochilus 

sexmuculata), spider (Lynx spp.) were inscribed at the time of crop growth period 

have been presented in Table 4.1 and 4.2 
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The population of jassids, whitefly and aphid were associated throughout 

period of crop growth whereas hadda beetle and shoot and fruit borer was associated 

to the crop from stage of late vegetative to fruiting. 

4.1.1 Brinjal jassids 

The incidence of nymph and adult of jassids was first appeared in fourth week 

of November (47 SWM). Initially recorded on nymph and adult population of brinjal 

jassids was 0.5 per plant. The highest population of jassids (19.80/plant) was observed 

at the time second week of March (11 SWM); during this period, maximum 

temperature (35.6⁰C) and minimum temperature (21.6⁰C), morning (72%) and 

evening (33%) relative humidity, wind velocity (3.2km/hours) and bright sunshine 

hours (6.8hours) prevailed. After that gradually decreased the population of jassids, 

reaching to 0.3 jassids/plant at third week of may. The population of jassids ranged 

between 0.20 and 19.80/plant during November to May months (Table 4.1).  

Finding present conditions are in authentication with the finding of Prasad and 

Logiswaran (1997) they revealed that the activity of Amrasca biguttula biguttula peak 

for the period of March – April. Ghosh and Senapati (2003) also revealed the 

population of jassids highest during April-May. Shaik (2012) recorded the population 

of jassids activity peak at the time Second week of May which was correlated with 

maximum (40.71
0
C) and minimum (25.52

0
C) temperatures and relative humidity 

(59.71%), respectively. Borah (1995) and Suresh et al. (1996) revealed that Amrasca 

biguttula biguttula was active throughout the growing crop season on brinjal. 

On the contrary, Singh (2005) et al. observed the density of jassids was 

highest in the first week of November. Bharadiya and Patel (2005) also revealed the 

jassids activity was highest at the time of third week of November. 

4.1.2 Brinjal whitefly 

The population of whitefly nymph and adult was observed from initially 

vegetative stage to late fruiting stage. It was first appeared during third week of 

November. Initially, whitefly nymph and adult population was 0.88/plant. Thereafter, 

population increased progressively up to last week February; recorded highest 
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population (15.45/plant), at the time maximum (31⁰C) and minimum (17.30⁰C) 

temperature, rainfall (0.2mm), morning (72%) and evening(36%) relative humidity, 

wind velocity(2.4km/hr) and bright sunshine hours (7.8 hours) were revealed. After 

that, there was decrease the density of whitefly. Population of whitefly 1.4/plant was 

recorded at last stage of crop. Population of whitefly ranged from 0.88 to 15.45/plant 

during November to May months (Table 4.1) 

Borah (1995) recorded that activity of Bemisia tabaci on Solanum melongena 

L. all through the crop growing season. Jain (2008) also recorded the whitefly 

population highest (8.50/plant) during month of March. Similarly, On the contrary, 

Bharadiya and Patel (2005) recorded activity of whitefly, Bemisia tabaci maximum at 

the time fourth week of October. 

4.1.3 Brinjal aphid 

The population of aphid nymph and adult was observed from initially 

vegetative stage to late fruiting stage. It was first appeared during third week of 

November. Initially, aphid nymph and adult population was 0.25/plant. Thereafter, 

population increased progressively up to first week February;  recorded highest 

population (21.92/plant), at the time maximum (28.8⁰C) and minimum (12.5⁰C) 

temperature, rainfall (3.4mm), morning (81%) and evening(36%) relative humidity, 

wind velocity(1.5 km/hr) and bright sunshine hours (7.6 hours) were revealed. After 

that, there was decrease the density of aphid. Population of aphid 0.15/plant was 

recorded at last stage of crop. Population of aphid ranged from 0.15 to 21.92/plant 

during November to May months (Table 4.1) 

Borah (1995) recorded that Aphid were active on brinjal all through the 

growing season. Suresh et al. (1996) revealed that Aphid were active on brinjal all 

through the growing season with their peak movement in the middle of February. 

Prasad and Logiswaran (1997) observed that the peak movement of Aphid during 

September- October. 
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4.1.4 Hadda beetle 

The population of hadda beetle occurrence to late vegetative stage. It was first 

appeared during third week of January. Initial population of hadda beetle 0.2 

adult/plant was recorded at the time, third week of January. Thereafter, population of 

hadda beetle increased progressively up to 1.2 adult/plant was recorded during second 

week of January; at the time maximum (30.2⁰C) and minimum (13.6⁰C) temperature, 

rainfall (9mm), morning (84%) and evening(34%) relative humidity, wind 

velocity(1.8 km/hr) and bright sunshine hours (8.3 hours) were revealed. After that, 

there was gradually decrease the density of hadda beetle up to last week of March and 

no population was recorded during last seven weeks of crop stage. Population of 

hadda beetle ranged from 0.2 to 1.2/plant during January to March months (Table 4.1) 

Bharadiya and Patel (2005) revealed the epilachna beetle population was 

noticed to be highest all through the third week of September. 

4.1.5 Brinjal shoot and fruit borer 

Periodical based observations, on the incidence of brinjal shoot and fruit borer, 

recorded that percentage of infested shoots (0.3%) first appeared at the time first week 

of January and reached peak infestation (0.45%) at the time second week of January. 

Thereafter, suddenly decreased shoot infestation (0.25%) during third week of 

January. Initial fruit infestation (7.9%) was observed at time fourth week of January 

and it reached to peak infestation (76.4%) during  second week of April; at that time 

maximum (40.8⁰C) and minimum (24.5⁰C) temperature, morning (47%) and evening 

(20%) relative humidity, wind velocity (4.3km/hr) and bright sunshine hours (8.3 

hours) were revealed. Thereafter, fruit infestation gradually decreased up to third 

week of May. Shoot infestation ranged from 0.24% to 0.45% and fruit infestation 

ranged from 7.9% to 76.4%. 

Similar result were revealed by Shaik (2012) that the shoot and fruit borer 

population activity peak at Raipur throughout second week of May which was 

correlated with maximum (39.11 to 42.57 
0
C) and minimum (23.27 to 26.98

0
C) 

temperatures and morning (53.28 to 42.85 %) relative humidity. Jain (2008) revealed 

the shoot and fruit borer infestation highest (20.67%) throughout month of May. Naik 
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et al. (2008) revealed that the incidence of shoot and fruit borer, in conditions of shoot 

infestation was recorded through the third week of February. 

On the contrary, Mahesh and Men (2007) revealed that the shoot and fruit 

borer population peak activity was reported in middle of November which was 

correlated with maximum (18.3 to 31.8
0
C) temperature, morning (49 to 86%) relative 

humidity, rainfall (41.0 mm) and sunshine hours (8 hrs), respectively. Shukla and 

khatri (2010) noticed that shoot and fruit borer incidence increased in month of 

October- November. 

4.1.6 Natural enemies 

The lady bird beetle (Menochilus sexmuculata) and spider (Lynx spp.) 

population observed in crop growth period from vegetative to fruiting stage. These 

natural enemies feed on aphid, jassids and whitefly. 

4.1.6.1 Lady bird beetle 

The population of lady bird beetle (0.8/plant) recorded first on the brinjal crop 

at third week of November. Occurrence of lady bird beetle started from early 

vegetative stage to second last week of crop growth period. The highest population of 

lady bird beetle (4.8/plant) was recorded during third week of April. The lowest 

population of lady bird beetle (0.2/plant) during third and fourth week of February. 

The population of lady bird beetle ranged from 0.2 to 4.8/pant was during November 

to May month (Table 4.2). 

4.1.6.2 Spider 

The population of spider (0.9/plant) recorded first on the brinjal crop at fourth 

week of November. Occurrence of spider started from early vegetative stage to 

second last week of crop growth period. The highest population of spider (2.9/plant) 

was recorded during first week of January. The lowest population of spider (0.2/plant) 

during first to second week of March. The population of spider ranged from 0.2 to 

2.9/pant was during November to May month (Table 4.2).    
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Table 4.1: Seasonal incidence of major insect pests on brinjal at weekly interval, 

during the crop growth period (Rabi 2018-19) 

S. 

No. 

Months and 

date 
Jassids/plant Whitefly/plant Aphid/plant 

Hadda 

beetle 

Shoot/ 

Fruit 

infestation 

(%) 

1. Nov 14-20 0 0.88 0.25 0 0 (s) 

2. Nov 21-27 0.5 1.15 0.42 0 0 (s) 

3. Nov 28-4 0.3 1.08 0.58 0 0 (s) 

4. Dec 5-11 0.2 1.45 0.92 0 0 (s) 

5. Dec 12-18 0.4 2.15 1.78 0 0 (s) 

6. Dec 19-25 0.3 1.78 1.38 0 0 (s) 

7. Dec 26-1 0.8 3.38 1.72 0 0 (s) 

8. Jan 2-8 0.6 4.85 2.22 0 0.3 (s) 

9. Jan 9-15 1 3.75 4.52 0 0.45 (s) 

10. Jan 16-22 1.4 6.88 6.12 0.2 0.25 (s) 

11. Jan 23-29 2.6 8.05 8.42 0.3 7.9 (f) 

12. Jan 30-5 5.7 9.52 12.28 0.5 11 (f) 

13. Feb 6-12 7.7 11.52 21.92 0.9 13.7 (f) 

14. Feb 13-19 8.9 13.38 12.4 1.2 19.9 (f) 

15. Feb 20-26 13.4 14.82 5.88 0.7 22.4 (f) 

16. Feb 27-5 15.6 15.45 2.05 0.6 26.3 (f) 

17. March 6-12 16.6 10.65 0.58 0.5 30.39 (f) 

18. March 13-19 19.8 7.45 0.48 0.7 33.29 (f) 

19. March 20-26 13.7 4.85 1.92 0.3 53.3 (f) 

20. March 27-2 9.8 3.25 2.72 0.2 64.3 (f) 

21. April 3-9 7.3 1.58 1.95 0 72 (f) 

22. April 10-16 4.6 1.88 0.62 0 76.4 (f) 

23. April 17-23 4 2.62 0.52 0 73.4 (f) 

24. April 24-30 1 3.32 0.32 0 74.7 (f) 

25. May 1-7 0.7 2.49 0.27 0 59 (f) 

26. May 8-14 0.5 1.68 0.25 0 45.2 (f) 

27. May 15-21 0.3 1.4 0.15 0 33.9 (f) 

 Seasonal 

mean 
5.10 5.23 3.43 0.04 26.60 

(s) = shoot infestation, (f) = fruit infestation 
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 Sardana (2006) revealed that coccinellids and predatory spiders were present 

right through the crop growth throughout September to mid- March.Whereas, Nonita 

et al. (2006) revealed that the incidence of Aphid in progress throughout second week 

of April and first week of August. The coccinellids emerge during the first week of 

May in the field and sustained their activities awaiting the end of July. 

Table 4.2: Natural enemies recorded at weekly interval during the crop growth 

period on brinjal crop (Rabi 2018-19) 

S. No. Months and date Lady bird beetle Spider 

1.  Nov 14-20 0.8 0 

2.  Nov 21-27 1.2 0.9 

3.  Nov 28-4 1.9 1.6 

4.  Dec 5-11 2.6 1.5 

5.  Dec 12-18 2.8 1.5 

6.  Dec 19-25 3.1 1.7 

7.  Dec 26-1 3.8 2.1 

8.  Jan 2-8 4.3 2.9 

9.  Jan 9-15 4.1 2.1 

10.  Jan 16-22 2.2 2 

11.  Jan 23-29 1.2 1.5 

12.  Jan 30-5 0.4 1 

13.  Feb 6-12 0.3 0.9 

14.  Feb 13-19 0.2 0.8 

15.  Feb 20-26 0.2 0.3 

16.  Feb 27-5 0.4 0.4 

17.  March 6-12 0.6 0.2 

18.  March 13-19 0.8 0.5 

19.  March 20-26 1.4 1.2 

20.  March 27-2 1.9 1.2 

21.  April 3-9 3.2 1.5 

22.  April 10-16 3.9 2.5 

23.  April 17-23 4.8 2.1 

24.  April 24-30 3.9 2.1 

25.  May 1-7 2.8 1.6 

26.  May 8-14 1.5 1.2 

27.  May 15-21 0 0 

a.  Seasonal mean 2.01 1.30 
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4.2. To study the correlationship between weather parameters and 

 incidence of major insect pests on brinjal crop. 

The data recorded on infestation of various pest populations were correlated 

with prevailing temperature, relative humidity, rainfall, wind velocity and sunshine 

hours obtained from observatory of the university. 

4.2.1. Brinjal jassids 

The activity of jassids was maximum observed during second week of March. 

The population of jassids showed positively and significant with wind velocity (r = 

0.411). The positively and non significant with maximum (r = 0.148) and minimum (r 

= 0.147) temperatures, evening relative humidity (r = 0.007) and sunshine hours (r = 

0.234). The negative and non significant with rainfall (r = -0.105) and morning 

relative humidity (r = -0.052). 

In confirmation of the present findings Mahmood et al. (2002) reported that 

incidence of jassids showed positive and significant correlation with maximum and 

minimum temperatures and negative non significant correlation with morning and 

evening relative humidity. Vishwanathrao (2002) reported that jassids population had 

significant positive relationship with sunshine hours. Varma et al. (2011) reported that 

the leafhopper incidence showed positive correlation with maximum temperature, 

relative humidity, rainfall, wind speed and sunshine hours. On the contrary, 

Muthukumar and Kalyanasundaram (2003) observed jassids had negative association 

with minimum temperature and rainfall. Jain (2008) reported that jassids population 

had non significant relationship with all the weather parameters. Shaik (2012) noticed 

the jassids incidence showed positively non significant relation with maximum and 

minimum temperatures, maximum and minimum relative humidity, rainfall and 

sunshine hours. 

4.2.2. Brinjal whitefly  

The activity of jassids was maximum observed during last week February. The 

population of whitefly showed positive and non significant with morning relative 

humidity (r = 0.235), evening relative humidity (r = 0.194), wind velocity (r = 0.068) 
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and Sunshine hours (r = 0.096). There was negative and non significant with 

maximum temperature (r = -0.239), minimum temperature (r = 0.262) and rainfall (r = 

-0.069). 

Findings were observed by Vishwanathrao (2002) revealed that the population 

of whitefly had significant negative correlation with wind velocity and positive 

correlation with sunshine hours. Muthukumar and Kalyanasundaram (2003) reported 

whitefly had a positive association with relative humidity and negative association 

with minimum temperature and wind velocity. Jain (2008) revealed that the 

population of whitefly had positively non significant correlation with maximum and 

minimum temperatures, wind velocity and rainfall. Shaik (2012) revealed that 

whitefly population was correlated negatively non significant with maximum 

temperature (r = - 0.090) and positively non significant with minimum temperature (r 

= 0.016), sunshine hours (r = 0.287) and rainfall (r = 0.406). On the contrary, Prasad 

and Logiswaran (1997) reported that the Bemisia tabaci population was correlated 

positively significant with maximum temperature and wind velocity. 

4.2.3. Brinjal aphid 

The activity of aphid was maximum observed during second first week 

February. The population of aphid showed negative and significant with minimum 

temperature (r = -0.434). The positively and non significant with rainfall (r = 0.056), 

morning relative humidity (r = 0.330) and evening relative humidity (r = 0.201), (r = 

0.007). The negative and non significant with maximum temperature (r = -0.379), 

wind velocity (r = -0.290) and sunshine hours (r = -0.074). 

Ghosh et al. (2004) reported that aphid, Aphis gossypii showed significant 

positive correlation with average temperature, relative humidity and weekly rainfall. 

4.2.4 Brinjal hadda beetle 

The activity of hadda beetle was maximum noticed at the time second week of 

January. The population of hadda beetle showed positive and non significance with 

morning (r = 0.217) and evening (r = 0.178) relative humidity, wind velocity (r = 
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0.049) and sunshine hours (r = 0.121). There was negative and non significant with 

maximum (r = -0.164) and minimum (r = -0.185) temperature, rainfall (r = -0.025). 

Haseeb et al. (2009) reported that the incidence of hadda beetle population 

incidence showed negative correlation with maximum and minimum temperatures 

and positive with minimum and maximum relative humidity. 

4.2.5 Brinjal shoot and fruit borer  

The activity of shoot and fruit borer was maximum recorded in the second 

week of April. The shoot and fruit borer infestation showed positive and significant 

correlated with maximum (r = 0.866) and minimum (r = 0.846) temperature, wind 

velocity (r = 0.579) and sunshine hours (r = 0.551). The shoot and fruit borer 

infestation showed negative and significant with morning (r = -0.834) and evening (r 

= -0.570) relative humidity. There was negative and non significant correlation with 

rainfall (r = -0.037). The regression equation for maximum [y = 0.1837x + 27.7; R² = 

0.7516] and minimum [y = 0.1848x + 12.249; R² = 0.7166] temperature. 

Similar findings were observed by Muthukumar and Kalyansundaram (2003) 

who reported that the maximum and minimum temperatures and sunshine hours 

showed positive correlation with shoot and fruit damage, while relative humidity had 

negative influence. Arvind (2007) noticed that the maximum temperature showed a 

positive correlation with shoot infestation. Mahesh and Men (2007) reported positive 

association of shoot and fruit borer infestation with maximum temperature and bright 

sunshine hours. Jain (2008) reported that brinjal shoot and fruit borer infestation was 

positively significant with maximum and minimum temperatures. Shukla and Khatri 

(2010) started that the maximum and minimum temperatures had a positive 

correlation with the abundance of pest on brinjal. Shaik (2012) reported brinjal shoot 

and fruit borer population had positively significant relation with maximum and 

minimum temperatures and negatively non significant relationship with morning and 

evening relative humidity, sunshine hours and rainfall. 
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Table 4.4: Coefficient correlation among major insect pests of brinjal and 

weather parameters. 

Weather parameter 

Insect pests 

Jassids Whitefly Aphid 
Hadda 

beetle 

Shoot and 

fruit borer 

Maximum 

Temperature (⁰C) 
0.148 -0.239 -0.379 -0.164 0.866** 

Minimum 

Temperature (⁰C) 
0.147 -0.262 -0.434* -0.185 0.846** 

Rainfall (mm) -0.105 -0.069 0.056 -0.025 -0.037 

Morning Relative 

humidity (%) 
-0.052 0.235 0.330 0.217 -0.834** 

Evening Relative 

humidity (%) 
0.007 0.194 0.201 0.178 -0.570** 

Wind velocity 

(km/h) 
0.411* 0.068 -0.290 0.049 0.579** 

Sunshine hours 

(hours) 
0.234 0.096 -0.074 0.121 0.551** 

 

 * Significant at 5% level of significance           

**   Significant at 1% level of significance    
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Fig. 4.1: Regression of Jassids population on wind velocity 

 

Fig. 4.2: Regression of Aphid population on minimum temperature 
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Fig. 4.3: Regression of Shoot and fruit borer infestation on maximum   

temperature 

 

Fig. 4.4: Regression of Shoot and fruit borer infestation on minimum 

temperature 
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Fig. 4.5: Regression of Shoot and fruit borer infestation on morning relative 

humidity 

 

Fig. 4.6: Regression of Shoot and fruit borer infestation on evening relative 

humidity 
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Fig. 4.7: Regression of Shoot and fruit borer infestation on Wind velocity 

 

Fig. 4.8: Regression of Shoot and fruit borer infestation on Sunshine hours 
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4.2.6 Correlation between insect pests and their natural enemies. 

The population of two predator viz., lady bird beetle (Menochilus 

sexmuculata) and spider (Lynx spp.) were recorded quarried upon sucking pests on 

brinjal. The population of lady bird beetle, spider and the insect pests of brinjal viz., 

jassids, whitefly and aphid were correlated. The level of highest population of lady 

bird beetle (4.8/plant) and spider (2.9/plant) were noticed during third week of April 

and first week of January, respectively. 

Jassids population showed negative and significance correlated with lady bird 

beetle ( r = -0.476) and spider (r = -0.493). The regression equation with lady bird 

beetle [y = -0.1175x + 2.6106; R² = 0.2272] and spider [y = -0.0627x + 1.6273; R² = 

0.2437].  

Whitefly population showed negative and significance correlated with lady 

bird beetle (r = -0.564) and spider (r = -0.401). The regression equation with lady bird 

beetle [y = -0.1854x + 2.981; R² = 0.3187] and spider [y = -0.068x + 1.663; R² = 

0.1614].  

Aphid population showed negative and significance correlated with lady bird 

beetle (r = -0.391), negative and non significant with spider (r = -0.115). The 

regression equation with lady bird beetle [y = -0.1151x + 2.4059; R² = 0.1531]. 

In confirmation of present findings Jain (2008) reported that the population of 

lady bird beetle and spider showed positively significant correlation with jassids, 

aphid and whitefly. Shaik (2012) noticed the positive significant correlation between 

insect pests (whitefly, jassids) and predatory population. 

Table 4.5: Correlation between insect pests and natural enemies. 

Insect pests Natural enemies 

Lady bird beetle Spider 

Jassids -0.476* -0.493* 

Whitefly -0.564* -0.401* 

Aphid -0.391* -0.115 

* Significant at 5% level of significance                     

 **   Significant at 1% level of significance                                                                                                                                           
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Fig. 4.9: Regression of jassids population on lady bird beetle 

 

Fig. 4.10: Regression of jassids population on spider 
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Fig. 4.11: Regression of whitefly population on lady bird beetle 

 

Fig. 4.12: Regression of whitefly population on spider 
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Fig. 4.13: Regression of aphid population on lady bird beetle 
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Plate 4.1. Aphid (Aphis gossypii) 

   

Plate 4.2.  Jassids (Amrasca biguttula biguttula) 
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                                       Plate 4.3. Whitefly (Bemisia tabaci) 

 

               Plate 4.4. Brinjal shoot damaged by Leucinodes orbonalis Guenee 
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                Plate 4.5. Brinjal fruit damaged by Leucinodes orbonalis Guenee 

 

 

   Plate 4.6. Grub of hadda beetle 
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                                      Plate 4.7. Adult of hadda beetle   
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Plate 4.8. Grub and adult of lady bird beetle 

  

Plate 4.9. Spider predator 
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4.3.  Screening of the different brinjal germplasm against  shoot 

 and fruit borer (Leucinodes orbonalis  Guenee). 

The 124 brinjal germplasm screening was undertaken against brinjal shoot & 

fruit borer (Leucinodes orbonalis) during kharif season 2018-2019. Occurrence of 

shoot & fruit borer started from 30 days after transplanting (DAT). The population 

recorded of shoot & fruit borer on the basis of randomly selected five plants at weekly 

interval during kharif season. The overall mean population per plant of all 124 

germplasms were undertaken and depicted on (table 4.7). The results obtained are 

being presented as below:  

4.3.1. Screening against shoot and fruit borer (L. orbonalis) 

On the basis of pest susceptibility grade formula on brinjal shoot and fruit 

borer infestation, formulated by subbaratnam and bhutani (1981), the overall mean 

percentage of shoot and fruit infestation due to L. orbonalis was recorded on all  the 

124 brinjal germplasm. 

The overall per cent fruits infestation in different germplasm ranged from 

22.29 to 79.73 per cent and 21.84 to 79.32 per cent on number and weight basis, 

respectively. Similarly, shoot infestation ranged from 1.11 to 7.45 per cent due to L. 

orbonalis. Accordingly the germplasm were categorized as per their reaction pattern 

(Table 4.7).  

Out of the 124 germplasm none of the brinjal germplasm was resistant to 

brinjal shoot and fruit borer. Similarly, none of the germplasm was tolerant against 

shoot and fruit borer infestation in the category of 1.00 and 15.00 per cent.  

Two germplasm viz. IGB-52 and IGB-53 were moderately tolerant under the 

category of 16.00 and 25.00 per cent infestation. The genotype IGB-52 (2.10 /plant) 

showed the least shoot borer incidence followed by IGB-53 (2.15 shoot borer /plant). 

In respect to the per cent infestation of fruit borer, the germplasm IGB-52 (22.29%) 

showed lowest fruit damage followed by IGB- 53 (24.41%). 

While susceptible reaction i.e. infestation ranged from 26.00 to 40.00 per cent 

was exhibited by Twenty six germplasm, wherein the least shoot incidence was 

observed in the germplasm line  IGB-31 (2.22), IGB-99 (2.22), IGB-12 (2.22) 

60



followed by IGB-61 (2.24), IGB-106 (2.29), IGB-73 (2.34), IGB-25 (2.34), IGB-111 

(2.34),IGB-28 (2.40), IGB-23 (2.41) , IGB-71 (2.41), IGB-27 (2.42), IGB-72 (2.45) 

and IGB-18 (2.47), IGB-35 (2.54), IGB-123 (2.54), respectively. 

However, the maximum shoot damage was observed in IGB-24 (3.18) 

followed by IGB-91 (3.12), IGB-70 (2.95), IGB-104 (2.86), IGB-120 (2.85), IGB-94 

(2.73), IGB-46 (2.72), IGB-112 (2.67), IGB-34 (2.62), IGB-8 (2.55) respectively.  

In respect to the per cent fruit borer infestation, the germplasm IGB-104 

(26.49) showed lowest fruit incidence followed by IGB-91 (28.23),IGB-8 (29.10), 

IGB-120 (29.31), IGB-99 (30.41), IGB-71 (31.34), IGB-70 (31.85), IGB-111 (31.92), 

IGB-46 (32.81), IGB-23(32.91), IGB-34 (32.91), IGB-94 (33.38), IGB-106 (34.41), 

IGB-25 (34.42), IGB-123 (34.82), respectively. Whereas, highest per cent fruit 

damage was in IGB-73 (39.43) followed by IGB-28 (39.32), IGB-112 (37.95), IGB-

72 (37.92), IGB-24(37.24), IGB-27 (37.09), IGB-35 (36.92), IGB-18 (36.71), IGB-61 

(36.41), IGB-12 (36.15), IGB-31 (35.51), respectively. 

The highly susceptible (above 40%) reaction was observed in rest of the 96 

brinjal germplasm against shoot and fruit borer incidence. 

The germplasm line IGB-43 (2.15) showed least shoot damage followed By 

IGB-109 (2.21), IGB-116 (2.21), IGB-36 (2.23), IGB-78 (2.23), IGB-39 (2.24), IGB-

64 (2.29), IGB-60 (2.31), IGB-100 (2.31), IGB-56 (2.32), IGB-65 (2.32), IGB-90 

(2.33), IGB-6 (2.34), IGB-54 (2.34), IGB-62 (2.34), IGB-33 (2.35), IGB-66 (2.38), 

IGB-63 (2.39), IGB-40 (2.41), IGB-57 (2.41), IGB-55 (2.42), IGB-105 (2.42), IGB-4 

(2.45), respectively . Whereas, maximum shoot incidence was noticed in IGB-68 

(7.45) followed by IGB-12 (6.74), IGB-97 (6.42), IGB-37 (6.41), IGB-13(6.34), IGB-

29 (6.30), IGB-108 (6.22), IGB-83 (6.15), IGB-89 (5.84), IGB-15 (5.81), IGB-3 

(5.58), IGB-79 (5.12), IGB-32 (5.12), respectively . 

The germplasm IGB-78 (41.14) showed least fruit infestation due to fruit borer 

followed by IGB-62 (41.48), IGB-66 (41.62), IGB-93 (42.21), IGB-64 (42.71), IGB-

109 (43.41), IGB-107 (43.45), IGB-76 (43.46), IGB-43 (44.31), IGB-95 (44.32), 

respectively. The highest fruit infestation on this category was found in IGB-121 

(79.73) followed by IGB-13 (78.62), IGB-89 (78.31), IGB-68 (76.79), IGB-83 

(76.39), IGB-108 (75.51), IGB-32 (75.41), IGB-97 (73.51), IGB-37 (72.13), IGB-3 
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(72.04), IGB-22 (71.54), IGB-117 (71.29), IGB-29 (71.29), IGB-114 (71.14), IGB-88 

(71.12), IGB-124 (69.24), IGB-15 (69.12), IGB-14 (68.89), IGB-79 (68.75), 

respectively. 

Table 4.6: Categorization of brinjal germplasms based on fruit infestation 

developed by Subbaratnam and Bhutani (1981) 
 

Level of infestation (%) Categories Grade 

 

No. of germplasm 

lines 

1-15 Tolerant T 0 

16-25 Moderately tolerant MT 2 

26-40 Susceptible S 26 

Above 40 Highly susceptible HS 96 

 

Table 4.7: Overall mean population of shoot and fruit borer on brinjal 

germplasm. 

 

Germplasm 

Infestation percentage 

Shoot borer /plant 

Fruit borer/plant 

On Number basis On Weight 

basis 

IGB-1 3.22 63.91 60.39 

IGB-2 2.66 54.36 52.18 

IGB-3 5.58 72.04 73.06 

IGB-4 2.45 59.66 60.42 

IGB-5 4.11 62.16 64.31 

IGB-6 2.34 60.80 57.75 

IGB-7 3.14 59.88 56.58 

IGB-8 2.55 29.10 28.64 

IGB-9 2.89 54.11 56.15 

IGB-10 3.21 62.31 61.15 

IGB-11 3.00 57.42 56.23 

IGB-12 2.22 36.15 37.74 

IGB-13 6.34 78.62 77.44 

IGB-14 2.68 68.89 67.42 

IGB-15 5.81 69.12 68.31 

IGB-16 3.86 57.84 59.61 

IGB-17 3.09 53.04 54.59 

IGB-18 2.47 36.71 35.44 

IGB-19 3.45 65.59 65.19 

IGB-20 2.67 58.34 57.81 

IGB-21 2.55 58.90 59.58 
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Germplasm 

Infestation percentage 

Shoot borer /plant 

Fruit borer/plant 

On Number basis On Weight 

basis 

IGB-22 4.15 71.45 65.18 

IGB-23 2.41 32.91 31.04 

IGB-24 3.18 37.24 38.75 

IGB-25 2.34 34.42 35.61 

IGB-26 3.11 52.63 53.54 

IGB-27 2.42 37.09 36.65 

IGB-28 2.40 39.32 41.31 

IGB-29 6.30 71.29 73.87 

IGB-30 2.73 61.11 64.59 

IGB-31 2.22 35.51 34.62 

IGB-32 5.12 75.41 74.74 

IGB-33 2.35 52.16 51.53 

IGB-34 2.62 32.91 33.75 

IGB-35 2.54 36.92 37.61 

IGB-36 2.23 51.38 47.54 

IGB-37 6.41 72.13 67.51 

IGB-38 3.14 65.47 61.35 

IGB-39 2.24 57.61 55.51 

IGB-40 2.41 61.29 60.04 

IGB-41 3.41 51.47 52.54 

IGB-42 2.47 48.22 46.58 

IGB-43 2.15 44.31 43.26 

IGB-44 2.74 51.74 45.14 

IGB-45 2.91 47.52 57.34 

IGB-46 2.72 32.81 28.63 

IGB-47 2.81 68.27 70.64 

IGB-48 2.64 64.23 60.81 

IGB-49 4.09 48.69 49.64 

IGB-50 2.75 60.55 58.17 

IGB-51 2.71 64.13 62.85 

IGB-52 2.10 22.29 21.84 

IGB-53 2.15 24.41 24.26 

IGB-54 2.34 48.47 50.61 

IGB-55 2.42 56.71 54.95 

IGB-56 2.32 61.18 66.84 

IGB-57 2.41 65.83 63.43 

IGB-58 2.49 61.19 59.44 

IGB-59 3.22 64.93 61.85 
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Germplasm 

Infestation percentage 

Shoot borer /plant 

Fruit borer/plant 

On Number basis On Weight 

basis 

IGB-60 2.31 53.02 51.46 

IGB-61 2.24 36.41 33.92 

IGB-62 2.34 41.48 43.11 

IGB-63 2.39 66.83 61.49 

IGB-64 2.29 42.71 41.44 

IGB-65 2.32 45.21 42.74 

IGB-66 2.38 41.62 39.86 

IGB-67 2.55 62.80 63.09 

IGB-68 7.45 76.79 76.34 

IGB-69 2.98 50.12 47.94 

IGB-70 2.95 31.85 31.21 

IGB-71 2.41 31.34 28.29 

IGB-72 2.45 37.92 39.61 

IGB-73 2.34 39.43 37.51 

IGB-74 2.91 47.35 46.56 

IGB-75 4.76 51.18 52.41 

IGB-76 2.65 43.46 43.51 

IGB-77 3.90 52.12 50.41 

IGB-78 2.23 41.14 42.19 

IGB-79 5.12 68.75 67.38 

IGB-80 2.54 55.13 58.45 

IGB-81 3.14 64.72 62.82 

IGB-82 4.09 50.85 49.41 

IGB-83 6.15 76.39 73.44 

IGB-84 2.92 55.13 59.32 

IGB-85 2.45 59.25 58.09 

IGB-86 3.62 63.32 61.68 

IGB-87 4.89 59.61 57.95 

IGB-88 2.71 71.12 71.45 

IGB-89 5.84 78.31 79.32 

IGB-90 2.33 46.45 42.16 

IGB-91 3.12 28.23 29.28 

IGB-92 3.09 48.35 49.31 

IGB-93 3.14 42.21 37.45 

IGB-94 2.73 33.38 34.76 

IGB-95 3.19 44.32 43.75 

IGB-96 2.59 47.74 45.63 

IGB-97 6.42 73.51 71.14 
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Germplasm 

Infestation percentage 

Shoot borer /plant 

Fruit borer/plant 

On Number basis On Weight 

basis 

IGB-98 4.55 61.85 63.78 

IGB-99 2.22 30.41 27.61 

IGB-100 2.31 51.17 52.75 

IGB-101 3.31 56.29 57.39 

IGB-102 2.45 45.12 44.89 

IGB-103 2.68 47.56 45.43 

IGB-104 2.86 26.49 28.19 

IGB-105 2.42 50.24 48.26 

IGB-106 2.29 34.41 35.32 

IGB-107 3.81 43.45 45.17 

IGB-108 6.22 75.51 74.62 

IGB-109 2.21 43.41 45.71 

IGB-110 4.15 62.16 61.53 

IGB-111 2.34 31.92 33.76 

IGB-112 2.67 37.95 38.64 

IGB-113 3.23 51.38 47.56 

IGB-114 4.41 71.14 72.53 

IGB-115 3.75 67.48 65.34 

IGB-116 2.21 57.43 55.54 

IGB-117 5.11 71.29 70.04 

IGB-118 3.32 51.46 52.49 

IGB-119 2.92 47.28 48.59 

IGB-120 2.85 29.31 28.25 

IGB-121 6.74 79.73 78.81 

IGB-122 2.95 45.51 51.35 

IGB-123 2.54 34.82 31.67 

IGB-124 4.81 69.24 68.69 
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Table 4.8. Shoot and fruit borer infestation per cent on brinjal germplasm 
 

Level of 

infestation 

(%) 

Germplasms Categories Grade 

1-15 - Tolerant T 

16-25 IGB-52, IGB-53 Moderately 

tolerant 

MS 

26-40 IGB-8, IGB-12, IGB-18, IGB-23, IGB-24, 

IGB-25, IGB-27, IGB-28, IGB-31, IGB-34, 

IGB-35, IGB-46, IGB-61, IGB-70, IGB-71, 

IGB-72, IGB-73, IGB-91, IGB-94, IGB-99, 

IGB-104, IGB-106, IGB-111, IGB-112, IGB-

120, IGB-123 

Susceptible S 

Above 40 IGB-1, IGB-2, IGB-3, IGB-4, IGB-5, IGB-6, 

IGB-7, IGB-9, IGB-10, IGB-11, IGB-13, IGB-

14, IGB-15, IGB-16, IGB-17, IGB-19, IGB-

20, IGB-21, IGB-22, IGB-26, IGB-29, IGB-

30, IGB-32, IGB-33, IGB-36, IGB-37, IGB-

38, IGB-39, IGB-40, IGB-41, IGB-42, IGB-

43, IGB-44, IGB-45, IGB-47, IGB-48, IGB-

49, IGB-50, IGB-51, IGB-54, IGB-55, IGB-

56, IGB-57, IGB-58, IGB-59, IGB-60, IGB-

62, IGB-63, IGB-64, IGB-65, IGB-66, IGB-

67, IGB-68, IGB-69, IGB-74, IGB-75, IGB-

76, IGB-77, IGB-78, IGB-79, IGB-80, IGB-

81, IGB-82, IGB-83, IGB-84, IGB-85, IGB-

86, IGB-87, IGB-88, IGB-89, IGB-90, IGB-

92, IGB-93, IGB-95, IGB-96, IGB-97, IGB-

98, IGB-100, IGB-101, IGB-102, IGB-103, 

IGB-105, IGB-107, IGB-108, IGB-109, IGB-

110, IGB-113, IGB-114, IGB-115, IGB-116, 

IGB-117, IGB-118, IGB-119, IGB-121, IGB-

122, IGB-124 

Highly 

susceptible 

HS 

Grade formula given by subbaratnam and bhutani (1981). 
 

Similar finding were revealed by Panda (1999) that, out of 174 brinjal genotype 

not any of the genotype was resistant to larval attack brinjal of shoots and fruit borer. 

The proportion invasion of shoot diverse from 1.61 to 44.11 per cent and fruit 

invasion ranged from 8.50 to 100 per cent, respectively. 

Patnaik (2000) revealed the occurrence of shoot and fruit borer was frequently 

observed during September to October at 64-83 days after planting and the highest 

level of infestation were in the range of 59.2-75.5 percent. 
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Sridhar et al. (2001) evaluated fifty-four brinjal (aubergine) germplasms, 

including 5 wild species and some F1 crosses and none of the cultivated/wild species 

of brinjal was found resistant to L. orbonalis. Three wild species, i.e. S. khasianum, S. 

viarum and S. incanum, were found to be resistant with 0.5-10.0 per cent fruit 

infestation. Among the cultivated lines, CHB-103, 187 and 259 were identified as 

fairly resistant. 

Mandal et al. (2005) evaluated thirty-one brinjal (aubergine) cultivars for 

resistance to L. orbonalis. None of the cultivar was highly resistant. Only three 

cultivars, i.e. BBS 103, BB 112 and Pusa purple cluster, were detected as moderately 

resistant, recorded fruit damage 11.28, 12.98 and 13.33% on number basis and 12.13, 

13.36 and 13.86% on weight basis, respectively. These moderately resistant cultivars 

produced comparatively higher yield of 23.60, 16.19 and 17.51 t/ha, respectively. 

Khan and Singh. (2014) observed the response of different brinjal genotypes 

against brinjal shoot and fruit borer (Leucinodes orbonalis Guenee) in kharif (rainy 

season). Among 192 genotypes of brinjal, two of them EC305163 and IC090132 were 

showed immune to shoot and fruit borer, three genotype namely IC545256, IC433625 

and IC264470 found resistance, 21 fairly resistance, 38 tolerant, 52 susceptible and 

rest 76 genotypes were highly susceptible to brinjal shoot and fruit borer. 

 

4.3.2:  Morphological characteristics of the brinjal for screening against 

 shoot and fruit borer. 

 
(a) Fruit length 

The fruit length of 124 brinjal germplasm lines ranged from 7.6 to 31.9 cm 

whereas the maximum length of fruit noticed in IGB-92 (31.9 cm) with fruit width (6 

cm), shoot infestation (3.09 %) and fruit infestation (48.35 %), respectively. It was 

followed by IGB-93, IGB-104 with mean length (31.1 & 30.8 cm) and had fruit width 

(5.8 & 5.7 cm) and shoot infestation (3.14 & 2.86 %) with fruit infestation (42.21 & 

26.49 %), respectively.  

The minimum fruit length (7.6 cm) was recorded on IGB-121 possessed fruit 

width (3.9 cm) and shoots (6.74%) and fruit infestation (79.73 %), respectively. It was 

followed by IGB-13, IGB-89 with similar fruit length (8.6 cm), fruit width (2.9 and 

67



4.9 cm), shoot infestation (6.34 and 5.84 %) and fruit infestation (78.62 & 78.31%), 

respectively.  

(b) Fruit diameter 

The fruit diameter of the 124 brinjal germplasm lines, ranged from 3 to 9.8 

cm. The maximum fruit width was in IGB-118 (9.8 cm) with fruit length (20.4 cm), 

shoot infestation (3.32 %) and fruit infestation (51.46 %), respectively. Next effective 

germplasm line was IGB-88 recorded fruit width (9.7 cm), fruit length (13.4 cm), 

shoot infestation (2.71 %) and fruit infestation (71.12 %), respectively. Rest of the 

line showed the decreasing trend of fruit diameter. 

The germplasm line IGB-76 showed minimum fruit width (3 cm) with fruit 

length of (23.4 cm), shoot infestation (2.65 %) and fruit infestation (43.46 %), 

respectively. Accordingly next germplasm line IGB-22, IGB-51 and IGB-108 

recorded similar fruit width (3.1 cm), fruit length (12.6, 14.6 & 10.58 cm), shoot 

infestation (4.15, 2.71 & 6.22  % ) and fruit infestation (71.45, 64.13 & 75.51%), 

respectively followed by the rest of germplasm lines in the increasing trend of fruit 

diameter. 

(c) Fruit weight 

The fruit weight of the 124 brinjal germplasm lines ranged from 17 to 476 g. 

The maximum fruit weight (476 g) was recorded in IGB-118 with shoot (3.32 %) and 

fruit infestation (51.46%), respectively. Next effective germplasm line was IGB-9 

recorded fruit weight (437 g), fruit length (19.2 cm), shoot infestation (2.89 %) and 

fruit infestation (54.11%), respectively. Rest of the germplasm lines showed the 

decreasing trend of fruit weight. 

The germplasm line IGB-51 showed minimum fruit weight (17 g) with shoot 

infestation (2.71 %) and fruit infestation (64.13%), respectively. Accordingly next 

germplasm line IGB-22 recorded fruit weight (23 g), shoot infestation (4.15 %) and 

fruit infestation (71.45 %), respectively. Rest of the germplasm lines were in the 

increasing trend of fruit weight. 

(d) Calyx length 

The calyx length of the 124 brinjal germplasm lines ranged from 1.3 to 5.5. 

The maximum calyx length (5.5 cm) was in IGB-12 with shoot infestation (2.22 %) 

and fruit infestation (36.15%), respectively. Next effective germplasm line was IGB-
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18 recorded calyx length (5.24 cm), shoot infestation (2.47 %) and fruit infestation 

(36.71%), respectively. Rest of the germplasm line showed the decreasing trend of 

calyx length. 

The germplasm line IGB-55 showed minimum calyx length (1.3 cm) with 

shoot infestation (4.42 %) and fruit infestation (56.71%), respectively. Accordingly 

next germplasm line IGB-4 recorded calyx length (1.42 cm), shoot (2.45 %) and fruit 

infestation (59.66%), followed by the rest of germplasm lines in the increasing trend 

of calyx length. 

(e) Pedicle Length 

The pedicle length of the 124 brinjal germplasm lines ranged from 3.4 to 7.6 

cm. The maximum pedicle length (7.6 cm) was in IGB-65, with the fruit length (22.6 

cm), width (4.0cm), pedicle thickness (3.14 cm) and shoot (2.32 %) & fruit infestation 

(45.21%), respectively. Next effective germplasm lines were IGB- 76 and IGB-113 

showed similar pedicle length (7.4 cm). IGB- 76 recorded fruit length (23.4 cm), fruit 

width (3 cm), pedicle thickness (2.7) and shoot (2.65 %) and fruit infestation (46.46 

%), whereas Germplasm line IGB-113 showed fruit length (20.4 cm), fruit width (4.3 

cm), pedicle thickness (3.32), shoot (3.23 %) and fruit infestation (51.38 %), 

respectively. Rest of the germplasm lines were in the decreasing trend of pedicle 

length. 

The germplasm line IGB-22 and IGB-102 showed similar minimum pedicle 

length (3.4 cm). Germplasm line IGB-22 observed fruit length (12.6 cm), fruit width 

(3.1 cm), pedicle thickness (2.76 cm) and shoot (4.15 %) and fruit infestation (71.45 

%), respectively. However germplasm line IGB-102 showed fruit length (22.8 cm), 

fruit width (4 cm), pedicle thickness (2.5 cm), shoot (2.45 %) and fruit infestation 

(45.12 %), respectively. Accordingly next germplasm line IGB-26 & IGB-96 

recorded similar pedicle length (3.6 cm). Germplasm line IGB-26 showed fruit length 

(19.4 cm), fruit width (4.3 cm), pedicle thickness (2.2 cm) and shoot (3.11 %) and 

fruit infestation (52.63 %), whereas germplasm line IGB-96 showed fruit length (22 

cm), fruit width (5.6 cm), pedicle thickness (2.6 cm), shoot (2.59 %) and fruit 

infestation (47.74 %), respectively. Rest of germplasm lines were in the increasing 

trend of pedicle length. 
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(f) Pedicle Thickness 

The pedicle length of the 124 brinjal germplasm lines ranged from 1.1 to 3.92 

cm. Germplasm line IGB-114 showed the maximum pedicle thickness (3.92 cm) with 

pedicle length (5.2 cm), fruit length (13.2 cm), fruit width (7.4 cm), shoot (4.41 %) 

and fruit infestation (71.41 %), respectively. Next effective germplasm line was IGB-

48 recorded pedicle thickness (3.44 cm), pedicle length (5.4 cm), fruit length (14.4 

cm), fruit width (4 cm), shoots infestation (2.64 %) and fruit infestation (64.23 %), 

respectively. Rest of germplasm lines were in the decreasing trend of pedicle 

thickness. 

The germplasm line IGB-13 and IGB-73 showed minimum similar pedicle 

thickness (1.1 cm). Germplasm line IGB-13 showed pedicle length (4.6 cm), fruit 

length (8.6 cm), fruit width (2.9 cm), shoot (6.34 %) and fruit infestation (78.62 %), 

whereas germplasm line IGB-73 showed pedicle length (6.4 cm), fruit length (28 cm), 

fruit width (4.6 cm), shoot infestation (2.34 %) and fruit infestation (39.43 %), 

respectively. Accordingly next germplasm line IGB-33 observed, pedicle thickness 

(1.16 cm), pedicle length (5 cm), fruit length (19.8 cm), fruit width (4.1 cm), shoot 

infestation (2.35 %) and fruit infestation (52.16 %), respectively, followed by the rest 

of germplasm lines in the increasing trend of pedicle thickness. 

(g) Fruit colour 

Out of 124 brinjal germplasm lines, six different types of fruit colours of 

brinjal crop were observed viz. light green, green, greenish purple, dark purple, purple 

and white. According to the fruit colour, the per cent of fruit infestation was also 

assessed. 

Brinjal fruits of light green colour consisting 2 germplasm line noticed 46.27 

% infestation. Brinjal fruits of dark purple of 12 germplasm lines (47.94 %), greenish 

purple of 2 line (49.93%), green colour of 54 lines (53.54 %), purple colour of 45 

lines (51.39 %) and white colour of 9 lines (60.78 %) were observed with fruit 

infestation, respectively. 
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Table 4.9. Measurement of fruits length, width, weight, calyx length and pedicle 

length and thickness on brinjal crop 

Germplasm 

Fruit 

length 

(cm) 

Fruit 

diameter 

(cm) 

Fruit 

weight 

(gm) 

Fruit calyx 

length 

(cm) 

Pedicle 

length 

(cm) 

Pedicle 

thickness 

(cm) 

IGB-1 15.4 4.1 75 2.24 6.2 2.54 

IGB-2 19.2 4.5 111 3.1 5.6 2.7 

IGB-3 12.4 6.4 75 2.2 4.4 3.12 

IGB-4 17.2 3.7 50 1.42 5.2 2.52 

IGB-5 16 4.8 219 2.7 3.8 2.5 

IGB-6 17 4.6 190 1.88 4.6 2.3 

IGB-7 17.4 3.6 61 3.5 5 1.9 

IGB-8 30 5.4 283 3.4 6.6 2.8 

IGB-9 19.2 9.2 437 2.3 7.2 1.37 

IGB-10 16 4.7 168 2.5 4.8 2.2 

IGB-11 18.6 7.1 165 3.7 5.8 2.3 

IGB-12 28.4 3.8 265 5.5 7 2.6 

IGB-13 8.6 2.9 64 1.9 4.6 1.1 

IGB-14 13.4 4.6 119 2.7 5.9 1.9 

IGB-15 13.4 3.2 34.8 3.3 5.8 2.1 

IGB-16 18.4 4.0 167 2.7 7 2.3 

IGB-17 19.4 4.1 53 2.4 4.9 2.9 

IGB-18 28.5 4.9 303 5.24 7.2 2.68 

IGB-19 14.2 7.5 169 4.5 4.6 2.3 

IGB-20 17.6 6.6 315 2.7 3.8 2.8 

IGB-21 18 3.5 64 2.26 5.8 2.48 

IGB-22 12.6 3.1 23 1.8 3.4 2.76 

IGB-23 29.4 4.7 269 3.1 6.2 2.5 

IGB-24 28.1 4.7 273.6 4.06 4.6 2.5 

IGB-25 29 4.3 261 2.8 6.1 2.4 

IGB-26 19.4 4.3 165 2.5 3.6 2.2 

IGB-27 28.2 5.7 365 3.3 5.8 2.9 

IGB-28 27.6 5.3 255 2.9 5.9 2.5 

IGB-29 12.8 5.6 165 2.7 4.5 2.2 

IGB-30 16.2 5.7 143 2.3 6 2.1 

IGB-31 28.9 4.2 259 2.8 6 2.3 

IGB-32 10.8 3.6 44 1.5 4.9 1.9 

IGB-33 19.8 4.1 85 2.98 5 1.16 

IGB-34 29.5 4.8 265 3.1 6.3 2.6 

IGB-35 28.5 3.8 125.2 3.5 4.8 2.9 

IGB-36 19.8 6.6 269 2.9 4.2 2.1 

IGB-37 11 4.4 135 2.5 3.8 1.6 

IGB-38 14.4 4.2 74 2.84 4.4 1.18 

IGB-39 18.6 3.9 89 1.58 5.8 3.18 

IGB-40 16.2 4.0 89 3.5 4.8 2.1 

IGB-41 20 4.3 223 2.5 4.4 2 
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Germplasm 

Fruit 

length 

(cm) 

Fruit 

diameter 

(cm) 

Fruit 

weight 

(gm) 

Fruit calyx 

length 

(cm) 

Pedicle 

length 

(cm) 

Pedicle 

thickness 

(cm) 

IGB-42 20.8 3.7 60 1.7 7 1.92 

IGB-43 23 4.5 143 3.5 4.4 2.3 

IGB-44 20 5.0 123 2.34 6.2 2.5 

IGB-45 21.4 4.0 93 2.1 4.6 2.7 

IGB-46 29.5 4.9 273 3.2 6.4 2.6 

IGB-47 14 3.7 209 2.3 4.4 1.6 

IGB-48 14.4 4.0 61 1.76 5.4 3.44 

IGB-49 21.4 4.5 156 2.18 5.8 2.34 

IGB-50 17 3.6 63 3.56 5.2 2.4 

IGB-51 14.6 3.1 17 1.7 3.8 2.1 

IGB-52 21.4 4.1 79 2.14 4.8 1.18 

IGB-53 24.6 4.2 176 2.3 4 1.18 

IGB-54 21.4 4.2 113 2.5 6.6 3.24 

IGB-55 19.1 4.1 85.2 1.3 4 3.1 

IGB-56 16.4 3.4 46.6 2.5 4.8 2.1 

IGB-57 14.4 4.3 65 2.28 5.6 2.64 

IGB-58 16.8 3.6 67 2.7 6.8 2.3 

IGB-59 15 3.8 45 2.22 6 2.24 

IGB-60 19.4 3.4 62 2.5 6 2.62 

IGB-61 28.6 4.1 257 2.7 6 2.3 

IGB-62 24.6 3.6 68 3.7 4.8 2.1 

IGB-63 14.2 5.0 110 2.26 5.8 2.4 

IGB-64 24.6 7.7 414 4.92 6.8 1.7 

IGB-65 22.6 4.0 325 2.74 7.6 3.14 

IGB-66 25.2 5.5 331 4.3 6.6 2.7 

IGB-67 16 6.1 133 3.1 4 2.28 

IGB-68 9.6 4.8 120 2.5 4.2 2.3 

IGB-69 20.4 7.3 333 3.7 4.4 2.3 

IGB-70 29.6 5.0 275 3.2 6.4 2.6 

IGB-71 29.8 5.1 277 3.2 6.4 2.7 

IGB-72 28.3 5.9 177 2.4 4.2 2.16 

IGB-73 28 4.6 131 4.08 6.4 1.1 

IGB-74 21.6 4.0 130 2.5 6.8 2.9 

IGB-75 20 4.0 169 2.3 4.6 2.7 

IGB-76 23.4 3.0 41 1.82 7.4 2.7 

IGB-77 19.8 3.3 70 3.3 6.4 2.64 

IGB-78 25.6 4.8 140 3.1 7 2.42 

IGB-79 14.2 5.6 132 2.2 3.8 2.9 

IGB-80 19.2 3.4 66.6 2.5 4.8 2.3 

IGB-81 15.2 6.3 125 2.7 6 2.3 

IGB-82 20.6 6.3 30 2.5 4 2.1 

IGB-83 9.8 5.1 136 2.3 4.2 1.9 

IGB-84 19.2 6.8 111 2.5 7.2 1.2 

IGB-85 17.4 4.9 218 2.7 4.6 2.3 
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Germplasm 

Fruit 

length 

(cm) 

Fruit 

diameter 

(cm) 

Fruit 

weight 

(gm) 

Fruit calyx 

length 

(cm) 

Pedicle 

length 

(cm) 

Pedicle 

thickness 

(cm) 

IGB-86 15.8  3.2 132 2.22 6.2 2.56 

IGB-87 17.6 5.6 270 3.5 6.2 2.4 

IGB-88 13.4 9.7 342 3.5 3.8 3.1 

IGB-89 8.6 4.9 91 2.7 3.8 1.9 

IGB-90 22 4.1 44 2.7 5.8 2.7 

IGB-91 30.6 5.6 287 3.6 6.6 2.8 

IGB-92 31.9 6.0 293 3.9 6.7 3 

IGB-93 31.1 5.8 291 3.8 6.6 2.9 

IGB-94 29.4 4.6 267 3 6.2 2.5 

IGB-95 23.2 5.2 275 3.1 5.4 2.3 

IGB-96 22 5.6 261 2.9 3.6 2.6 

IGB-97 11 5.3 141 2.5 4.2 2.35 

IGB-98 17 3.6 104 2.3 5 2.3 

IGB-99 29.9 5.3 281 3.3 6.5 2.7 

IGB-100 20.2 3.5 124.6 2.5 4.8 2.1 

IGB-101 19 4.3 261 2.7 4.4 2.9 

IGB-102 22.8 4.0 121.6 2.12 3.4 2.5 

IGB-103 22 5.7 122 2.28 6.2 2.3 

IGB-104 30.8 5.7 289 3.7 6.6 2.9 

IGB-105 20.6 4.2 155 4.26 5.8 3.02 

IGB-106 29.1 4.4 263 2.9 6.1 2.4 

IGB-107 22.8 6.5 169 2.88 7 1.4 

IGB-108 10.58 3.1 290 3.5 4.6 2.2 

IGB-109 24.2 3.7 108 2.3 4.2 1.7 

IGB-110 16 7.1 223 3.5 4.4 2.9 

IGB-111 29.8 5.2 279 3.3 6.5 2.7 

IGB-112 28.3 7.1 47.2 1.9 4 2.14 

IGB-113 20.4 4.3 77 2.18 7.4 3.32 

IGB-114 13.2 7.4 160 2.2 5.2 3.92 

IGB-115 14.2 4.8 189 2.3 6.6 1.9 

IGB-116 19 3.7 44 2.58 5.4 2.22 

IGB-117 13 3.3 45 1.78 5 2.68 

IGB-118 20.4 9.8 476 3.7 7 1.62 

IGB-119 22 4.5 237 3.14 6.2 2.68 

IGB-120 30.4 5.5 285 3.5 6.6 2.8 

IGB-121 7.6 3.9 95 2.7 5.2 1.7 

IGB-122 22.8 6.9 335 3.7 7.2 2.1 

IGB-123 29.2 4.5 265 2.9 6.1 2.5 

IGB-124 13.4 6.2 199 2.9 3.8 3 
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Table 4.10. Maximum and minimum value of fruits length, width, weight, calyx 

length, pedicle length and thickness of brinjal germplasm and infestation 

percentage of Shoot and fruit borer 

 

Fruit length (cm) Germplasm 

Infestation  percentage of  Shoot and fruit borer 

of brinjal 

Shoot 

borer/plant 

fruit borer/plant 

On number basis On weight 

basis 

31.9 (maximum) IGB-92 3.09 48.35 49.31 

7.6 (minimum) IGB-121 6.74 79.73 78.81 

 

Fruit diameter 

(cm) 
Germplasm 

Infestation  percentage of  Shoot and fruit borer 

of brinjal 

Shoot 

borer/plant 

fruit borer/plant 

On number basis On weight 

basis 

9.8 (maximum)  IGB-118  3.32 51.46 52.49 

3 (minimum)  IGB-76  2.65 43.46 43.51 

 

Fruit weight (gm) Germplasm 

Infestation  percentage of  Shoot and fruit borer 

of brinjal 

Shoot 

borer/plant 

fruit borer/plant 

On number basis On weight 

basis 

476 (maximum)  IGB-118 3.32 51.46 52.49 

17 (minimum)  IGB-51 2.71 64.13 62.85 

 

Fruit calyx length 

(cm) 
Germplasm 

Infestation  percentage of  Shoot and fruit borer 

of brinjal 

Shoot 

borer/plant 

fruit borer/plant 

On number basis On weight 

basis 

5.5 (maximum)  IGB-12  2.22 36.15 37.74 

1.3 (minimum)  IGB-55  2.42 56.71 54.95 
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Pedicle length (cm) Germplasm 

Infestation  percentage of  Shoot and fruit borer 

of brinjal 

Shoot 

borer/plant 

fruit borer/plant 

On number basis On weight 

basis 

7.6 (maximum)  IGB-65 2.32 45.21 42.74 

3.4 (minimum)  
IGB-22 4.15 71.45 65.18 

IGB-102 2.45 45.12 44.89 

 

Pedicle thickness 

(cm) 
Germplasm 

Infestation  percentage of  Shoot and fruit borer 

of brinjal 

Shoot 

borer/plant 

fruit borer/plant 

On number basis On weight 

basis 

3.92 (maximum)  IGB-114 4.41 71.14 72.53 

1.1 (minimum)  
IGB-13 6.34 78.62 77.44 

IGB-73 2.34 39.43 37.51 
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Table 4.11. Incidence of shoot and fruit borer in related to fruit colours of brinjal 

germplasm lines. 

 

No. 

Germplasm 

Germplasm lines Fruit 

colour 

Mean fruit 

infestation % 

on number 

basis 

1. 

 

IGB-1,IGB-4, IGB-8 IGB-12, IGB-18, IGB-30, 

IGB-49,IGB-64, IGB-70, IGB-73, IGB-89, IGB-

103 

Dark 

purple 

47.94 

2. 

 

IGB-2, IGB-5, IGB-6, IGB-10, IGB-13, IGB-14, 

IGB-17, IGB-20, IGB-21, IGB-25,  IGB-28, IGB-

29, IGB-32, IGB-34, IGB-41 IGB-46, IGB-48, 

IGB-51, IGB-55, IGB-58, IGB-60, IGB-61, IGB-

63, IGB-65, IGB-69 IGB-71, IGB-74, IGB-77, 

IGB-78, IGB-82, IGB-85, IGB-88, IGB-91, IGB-

94, IGB-100, IGB-102, IGB-106, IGB-107, IGB-

110, IGB-111, IGB-113, IGB-116, IGB-119, IGB-

122, IGB-123 

Purple 51.39 

3. IGB-36, IGB-54 Greenish 

purple 

49.93 

 

4. IGB-3, IGB-7, IGB-9, IGB-11, IGB-15, IGB-16, 

IGB-19, IGB-22, IGB-23, IGB-26, IGB-27, IGB-

31, IGB-33, IGB-35, IGB-37, IGB-38, IGB-40, 

IGB-43, IGB-44, IGB-47, IGB-50, IGB-52, IGB-

53, IGB-56, IGB-57, IGB-59, IGB-62, IGB-66, 

IGB-67, IGB-72, IGB-75,IGB-76, IGB-79, IGB-

81, IGB-84, IGB-86, IGB-90, IGB-92, IGB-93, 

IGB-96, IGB-97, IGB-98, IGB-99, IGB-101, 

IGB-104, IGB-105, IGB-108, IGB-109, IGB-112, 

IGB-114, IGB-117, IGB-118, IGB-120, IGB-121 

Green 53.54 

5. IGB-95, IGB-42 Light 

green 

46.27 

6. IGB-24, IGB-39, IGB-45, IGB-68, IGB-80 IGB-

83, IGB-87, IGB-115, IGB-124 

White 60.78 
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Plate 4.10. Fruit infestation of shoot and fruit borer in fruit of different 

brinjal germplasm 
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Plate 4.11. Different fruit colours of brinjal  germplasm 

lines  

Plate 4.12. Different fruit length of brinjal germplasm lines  

Plate 4.13. Different fruit size of brinjal  germplasm lines  
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4.4. To evaluate the bio-efficacy of different combination of 

 insecticides against major insect pests of brinjal crop. 

Among the different pests those attacked brinjal, the brinjal shoot and fruit 

borers, jassids and epilachna beetles were appeared as the most damaging form, causing 

substantial yield loss. Brinjal shoot and fruit borer is most damaging that directly 

caused yield loss by boring the young apical twigs and petiole and in fruiting stage of 

the plant damage was mostly caused by boring the developing fruits. On the other hand, 

jassids causing damage by sucking the cell content from the leaves and severe 

infestation devitalised the growth of the plant. Both the adult and grub of the epilachna 

beetes caused devastating damage by feeding on leaf tissues in a characteristic fashion 

producing ladies’ less like symptoms. Severe infestation of epilachna beetles causing 

death of the plants. All these three insect species appeared as a regular and major pest 

of brinjal causing significant crop loss and hence required intervention to manage them, 

using suitable pesticides.  

Therefore, efficacy of Dimethoate 20% + Cypermethrin 3% EC at four different 

doses viz., 114.8, 123.6, 132.5 and 141.3 g a.i./ha respectively has been tested against 

brinjal shoot and fruit borers, jassids and epilachna beetles along with single dose of 

Dimethoate 30% EC market sample (200g a.i./ ha) and Cypermethrin 25% EC  (50 g 

a.i./ ha) were sprayed with an untreated control check.  

 

4.4.1 Efficacy of insecticide molecules against brinjal shoot and fruit borer 

 (Leucinodes orbonalis G.) 

The results of the experiment revealed that lowest fruit infestation percentage of 

brinjal shoot and fruit borer, 12.66 % was recorded from the treatments of Dimethoate 

20% + Cypermethrin 3% EC @ 141.3 g a.i./ha in 7 and 15 days after spraying which 

was found to be at par with other three doses of Dimethoate 20% + Cypermethrin 3% 

EC @ 114.8, 123.6 and 132.5 g a.i./ha against the brinjal shoot and fruit borer (Table 

4.12). Comparatively high fruit infestation per cent of brinjal shoot and fruit borer was 

recorded from market sample of Dimethoate 30% EC and Cypermethrin 25% EC 

treated plots after 7 and 15 days after spraying and highest was observed in untreated 

check plots (Table 4.12). The population of brinjal shoot and fruit borer at 15 days after 

1
st
 spraying has been considered as the pre-treatment population for 2

nd
 round of 
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spraying which was found to be low and thus quite a significant fruit infestation 

reduction per cent has been recorded from all the treatments. It was observed that 

efficacy of Dimethoate 20% + Cypermethrin 3% EC of the test material was found to 

be more efficacious than the other treatments which was evidenced by the high 

recorded of the fruit infestation percentage in those treatments in comparison to the 

negligible recorded fruit infestation percentage in Dimethoate 20% + Cypermethrin 3% 

EC treated plots (Table 4.12). 

 

4.4.2. Efficacy of insecticide molecules against Amrasca biguttula biguttula (Ishida) 

The efficacy of Dimethoate 20% + Cypermethrin 3% EC against jassids, 

Amrasca biguttula biguttula or the leaf hoppers in brinjal has been presented in the 

table 4.13 which revealed that Dimethoate 20% + Cypermethrin 3% EC 141 g a.i/ha 

caused lowest population of jassids 3.74 per plant at 1, 3, 7 and 15 DAS was found to 

be at par with other three doses of Dimethoate 20% + Cypermethrin 3% EC @ 114.8, 

123.6 and 132.5 g a.i./ha (Table-4.13) respectively. Comparatively high populations of 

jassids per plant has been recorded from market sample of Dimethoate 30% EC and 

Cypermethrin 25% EC treated plots after 1, 3, 7 and 15 days after spraying (Table 

4.13).  

The efficacy of different doses of Dimethoate 20% + Cypermethrin 3% EC 

during 2
nd

 round of application has been presented in the table-3. It has been observed 

that like the 1
st
 round application the lowest population of jassids per plant were 

recorded in Dimethoate 20% + Cypermethrin 3% EC @ 141.3 g a.i/ha treated plots 

which was statistically at par with  the treatments of Dimethoate 20% + Cypermethrin 

3% EC @ 114.8, 123.6 and 132.5 g a.i./ha at 1, 3, 7 and 15 days after spraying. (Table 

4.13). 
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4.4.3. Effect on natural enemies: 

4.4.3.1 Impact of Dimethoate 20% + Cypermethrin 3% EC on the population of 

 coccinellid predators 

Both the grubs and adults of coccinellids were found to predate on the jassids, 

aphids, mealy bugs etc. The data on the mean population of coccinellid beetles per 

plant has been recorded and the impact of different doses of Dimethoate 20% + 

Cypermethrin 3% EC at different days after spray has been presented in table 4.14 and 

the same for 2
nd

 round of application has been presented in table 4.14.  It was observed 

that no significant impact on coccinellid  population. 

 

4.4.3.2 Impact of Dimethoate 20% + Cypermethrin 3% EC on spider population 

The data on the mean population of spiders per plant has been recorded and the 

impact of different doses of Dimethoate 20% + Cypermethrin 3% EC at different days 

after spray has been presented in table 4.15 and the same for 2
nd

 round of application 

has been presented in table 4.15.  It was observed that no significant impact on spiders 

population.  

 

4.4.4. Yield 

The yield of brinjal fruits of different treatments have been presented in table-

4.16 which revealed that the highest healthy fruit yield (220.00 qt/ha) were registered 

by Dimethoate 20% + Cypermethrin 3% EC 141.3 g a.i/ha, followed by Dimethoate 

20% + Cypermethrin 3% EC @ 132.5 g a.i/ha (208.00 qt /ha),  Dimethoate 20% + 

Cypermethrin 3% EC @ 201.00 g a.i/ha (201.00 qt /ha). The lowest yield was harvested 

from untreated check plots (137.67 qt /ha) (Table 4.16). 
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Table 4.16: Cumulative fruit yield of brinjal (q/ha) as influenced by 

different treatments during the experiment 

Insecticides 

Dosages 

per ha 
Healthy 

fruit 

yield 

(q/ha) 

Damaged 

fruit 
Increase in 

healthy fruit 

yield over 

control(q/ha) 

Cost benefit 

(C/B) ratio gm. 

a.i./ha 

yield 

(q/ha) 

Dimethoate 20% + 

Cypermethrin 3% EC        
114.8 198.00 15. 65 60.33 1 : 1.96 

Dimethoate 20% + 

Cypermethrin 3% EC        
123.6 201.00 14.60 63.33 1 : 2.24 

Dimethoate 20% + 

Cypermethrin 3% EC         
132.5 208.00 13.30 70.33 1 : 2.44 

Dimethoate 20% + 

Cypermethrin 3% EC        
141.3 220.00 11.50 82.33 1 : 2.67 

Dimethoate 30% EC  200 193.34 17.10 55.67 1 : 1.70 

Cypermethrin 25% EC   50 188.34 19.25 50.67 1 : 1.63 

Control (Untreated)  - 137.67 36.25 - - 

SEM  - 3.327 - - - 

CD at 5%  - 10.126 - - - 
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Plate. 4.14: Research field of bio-efficacy of insecticides on brinjal 
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CHAPTER-V 

SUMMARY AND CONCLUSION 

The investigation entitled “Seasonal incidence, population dynamics, 

germplasm screening and bio-efficacy studies of insecticides against insect pests 

of brinjal’’ was undertaken with following objectives: 

5.1 Studies on seasonal incidence of major insect pests of brinjal and their natural 

enemies.  

5.2 To study the correlationship between weather parameters and incidence of major 

insect pests on brinjal crop.  

5.3 Screening of the different brinjal germplasm against shoot and fruit borer 

(Leucinodes orbonalis Guenee). 

5.4 To evaluate the bio-efficacy of different combination of insecticides against major 

insect pests of brinjal crop. 

 The experiments were conducted at the experimental field of Indira Gandhi 

Krishi Vishwavidyalaya, Raipur (C. G.). The experiments were carried out during 

rabi season 2018-19. The findings are summarized below: 

5.1  Studies on seasonal incidence of major insect pests of brinjal 

 and their natural enemies. 

 Studies on the seasonal incidence of insect pests of brinjal and their natural 

enemies revealed that jassids (Amrasca biguttula biguttula), whitefly (Bemisia 

tabaci), aphid (Aphis gossypii) as sucking pests while major pest on brinjal was 

recorded as shoot and fruit borer (Leucinodes orbonalis) and another important pest 

hadda beetle (Epilacna vigintioctopunctata) was recorded. Lady bird beetle and spider 

as natural enemies on sucking pests of brinjal were also recorded. 

 The population of jassids started from 21
st
 November to 21

st
 May. Its ranged 

from 0.2 to 19.8 jassids per plant and it was reached at peak point 19.8 jassids per 

plant during the period of second week of March. Activity of whitefly was recorded 

from 14
th

 November to 21
st
 May and its population ranged 0.88 to 14.82 per plant 
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which was reached in peak point 14.82 per plant during the fourth week of February. 

Population of aphid ranged 0.15 to 21.92 per plant was observed during the active 

period from 14
th

 November to 21
st
 May and 21.92 per plant was recorded as peak 

point during the first week of February. The seasonal incidence of shoot and fruit 

borer was started on shoots (0.3% infested shoots/plant) in first week of January on 

vegetative stage and it to be continued on flowering and fruiting stage. Active period 

of shoot and fruit borer of brinjal was recorded from 2
nd

 January to 21
st
 May, ranged 

from 0.25 to 76.4 percentage shoot or fruit infestation and it was reached in peak at 

76.4 percent fruit infestation per plant during the period of second week of April. 

Activity of hadda beetle was recorded from period of 16
th

 January to 2
nd

 April, 

population ranged from 0.2 to 1.2 per plant and peak activity 1.2 per plant was 

recorded during second week of February. Leady bird beetle population ranged from 

0.2 to 4.8 per plant was recorded during the active period from 14
th

 November to 14
th

 

May and it was reached in peak 4.8 per plant during third week of April of active 

period. Spider population ranged from 0.2 to 2.9 per plant was recorded during the 

active period from 21
st
 November to 14

th
 May and it was reached in peak 2.9 per plant 

during the first week of January of active period. 

5.2 To study the correlationship between weather parameters and 

 incidence of major insect pests on brinjal crop.  

The population of jassids had positively and significant correlated with wind 

velocity (r = 0.411).Positive and non significant with maximum (r = 0.148) and 

minimum (r = 0.147) temperatures, evening relative humidity (r = 0.007) and 

sunshine hours (r = 0.234). The negative and non significant with rainfall (r = -0.105) 

and morning relative humidity (r = -0.052). 

The population of whitefly had positive and non significant correlated with 

morning relative humidity (r = 0.235), evening relative humidity (r = 0.194), wind 

velocity (r = 0.068) and Sunshine hours (r = 0.096). There was negative and non 

significant with maximum temperature (r = -0.239), minimum temperature (r = -

0.262) and rainfall (r = -0.069). 

The population of aphid had negative and significant correlated with minimum 

temperature (r = -0.434). The positively and non significant with rainfall (r = 0.056), 
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morning relative humidity (r = 0.330) and evening relative humidity (r = 0.201), (r = 

0.007). The negative and non significant with maximum temperature (r = -0.379), 

wind velocity (r = -0.290) and sunshine hours (r = -0.074). 

The population of hadda beetle had positive and non significance correlated 

with morning (r = 0.217) and evening (r = 0.178) relative humidity, wind velocity (r = 

0.049) and sunshine hours (r = 0.121). There was negative and non significant with 

maximum (r = -0.164) and minimum (r = -0.185) temperature, rainfall (r = -0.025). 

The population of shoot and fruit borer showed positive and significant 

correlated with maximum (r = 0.866) and minimum (r = 0.846) temperature, wind 

velocity (r = 0.579) and sunshine hours (r = 0.551). The population of shoot and fruit 

borer showed negative and significant with morning (r = -0.834) and evening (r = -

0.570) relative humidity. There was negative and non significant correlation with 

rainfall (r = -0.037). 

Jassids population had negative and significance correlated with lady bird 

beetle ( r = -0.476) and spider (r = -0.493). The regression equation with lady bird 

beetle [y = -0.1175x + 2.6106; R² = 0.2272] and spider [y = -0.0627x + 1.6273; R² = 

0.2437].  Whitefly population had negative and significance correlated with lady bird 

beetle (r = -0.564) and spider (r = -0.401). The regression equation with lady bird 

beetle [y = -0.1854x + 2.981; R² = 0.3187] and spider [y = -0.068x + 1.663; R² = 

0.1614].  Aphid population had negative and significance correlated with lady bird 

beetle (r = -0.391), negative and non significant with spider (r = -0.115). The 

regression equation with lady bird beetle [y = -0.1151x + 2.4059; R² = 0.1531]. 

5.3  Screening of the different brinjal germplasm against shoot and 

 fruit borer (Leucinodes orbonalis Guenee). 

On the basis of pest susceptibility grade formula on brinjal shoot and fruit 

borer infestation, formulated by subbaratnam and bhutani (1981), the overall mean 

percentage of shoot and fruit infestation due to L. orbonalis was recorded on all  the 

124 brinjal germplasm. 

The overall per cent fruits infestation in different germplasm ranged from 

22.29 to 79.73 per cent and 21.84 to 79.32 per cent on number and weight basis, 
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respectively. Similarly, shoot infestation ranged from 1.11 to 7.45 per cent due to L. 

orbonalis. Accordingly the germplasm were categorized as per their reaction pattern 

Out of the 124 germplasm none of the brinjal germplasm was tolerant against 

shoot and fruit borer infestation in the category of 1.00 and 15.00 per cent. Two 

germplasm viz. IGB-52 and IGB-53 were moderately tolerant under the category of 

16.00 and 25.00 per cent infestation. While susceptible reaction i.e. infestation ranged 

from 26.00 to 40.00 per cent was exhibited by 26 germplasm. The highly susceptible 

(above 40%) reaction was observed in rest of the 96 brinjal germplasm against shoot 

and fruit borer incidence. 

The 124 brinjal germplasm lines fruit length ranged from 7.6 to 31.9 cm 

whereas the maximum length of fruit noticed in IGB-92 (31.9 cm) with shoot 

infestation (3.09 %) and fruit infestation (48.35 %). The minimum fruit length (7.6 

cm) was recorded on IGB-121 possessed shoots infestation (6.74%) and fruit 

infestation (79.73 %). The fruit diameter ranged from 3 to 9.8 cm. The maximum fruit 

diameter was in IGB-118 (9.8 cm) with fruit length (20.4 cm), shoot infestation (3.32 

%) and fruit infestation (51.46 %) and IGB-76 showed minimum fruit diameter (3 cm) 

with fruit length of (23.4 cm), shoot infestation (2.65 %) and fruit infestation (43.46 

%). The maximum fruit weight (476 g) was recorded in IGB-118 and IGB-51 showed 

minimum fruit weight (17 g). Maximum calyx length (5.5 cm) was in IGB-12 and 

minimum in IGB-55 (1.3 cm). Maximum pedicle length (7.6 cm) was in IGB-65 and 

minimum in IGB-22 and IGB-102 showed similar (3.4 cm). IGB-114 showed the 

maximum pedicle thickness (3.92 cm) and two line IGB-13 and IGB-73 showed 

minimum (1.1 cm). Brinjal fruits of light green colour consisting 2 germplasm line 

noticed 46.27 % infestation. Brinjal fruits of dark purple of 12 germplasm lines (47.94 

% mean fruit infestation), greenish purple of 2 line (49.93% mean fruit infestation), 

green colour of 54 lines (53.54 % mean fruit infestation), purple colour of 45 lines 

(51.39 % mean fruit infestation) and white colour of 9 lines (60.78 % mean fruit 

infestation) was observed. 
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5.4 To evaluate the bio-efficacy of different combination of 

 insecticides against major insect pests of brinjal crop. 

 Efficacy of Dimethoate 20% + Cypermethrin 3% EC at four different doses 

viz., 114.8, 123.6, 132.5 and 141.3 g a.i./ha respectively has been tested against brinjal 

shoot and fruit borers, jassids and epilachna beetles along with single dose of 

Dimethoate 30% EC market sample (200g a.i./ ha) and Cypermethrin 25% EC  (50 g 

a.i./ ha) were sprayed with an untreated control check. 

 The results of the experiment revealed that lowest fruit infestation percentage 

of brinjal shoot and fruit borer, 12.66 % was recorded from the treatments of 

Dimethoate 20% + Cypermethrin 3% EC @ 141.3 g a.i./ha in 7 and 15 days after 

spraying which was found to be at par with other three doses of Dimethoate 20% + 

Cypermethrin 3% EC @ 114.8, 123.6 and 132.5 g a.i./ha against the brinjal shoot and 

fruit borer (Table-2). Comparatively high fruit infestation per cent of brinjal shoot and 

fruit borer was recorded from market sample of Dimethoate 30% EC and 

Cypermethrin 25% EC treated plots.  

Dimethoate 20% + Cypermethrin 3% EC 141 g a.i/ha caused lowest 

population of jassids 3.74 per plant at 1,3,7 and 15 DAS was found to be at par with 

other three doses of Dimethoate 20% + Cypermethrin 3% EC @ 114.8, 123.6 and 

132.5 g a.i./ha respectively. Comparatively high populations of jassids per plant has 

been recorded from market sample of Dimethoate 30% EC and Cypermethrin 25% 

EC treated plots after 1, 3, 7 and 15 days after spraying.  

Impact of different doses of Dimethoate 20% + Cypermethrin 3% EC at 

different days after spray was observed that no significant impact on natural enemies, 

coccinellid and spider population. 
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Suggestions for future research work 

1. Life table studies of shoot and fruit borer of brinjal should be carried out. 

2. Natural enemies of different insect pests, mainly the parasitic fauna of major insect 

pests should be identified. 

3. Looking to high cost of insecticide and hazards to environment, different suitable 

integrated insect pest management strategies for the region needed to be worked out. 

4. Further studies on the residual periods of insecticides on the crop and development 

of insecticide resistance in insect pests should be carried out. 
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