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Abstract 
Aphis gossypii Glover (Homoptera, Aphididae), Amrasca biguttula biguttula (Ishida) (Hemiptera, 
Cicadellidae) and Leocinodes orbonalis Guenee (Lepidoptera, Pyralidae) are serious pests of S. 
melongena in Pakistan. Using host plant resistance can be safe and cheap alternative to insecticidal 
control of insect pests of S. melongena. The present study was conducted at the New Developmental 
Farm (NDF) of The University of Agriculture, Peshawar (UAP) in 2014. Three Brinjal genotypes 
Shamli, pearl long and black beauty were used in the study. Pest infestation started in the first week of 
May. Overall mean density of A. gossypii was non-significantly higher (0.71 individuals leaf-1) on Black 
Beauty and lower (0.66 A. gossypii leaf-1) on Pearl Long. Overall mean density of A. biguttula biguttula 
was non-significantly higher (each 0.47 individuals leaf-1) on Shamli and Black Beauty and lower (0.44 
individuals leaf-1) on Pearl Long. Fruit infestation by L. orbonalis was significantly lower (35 infested 
fruits/100) for Shamli and higher (53 infested fruits/100 fruits) for Black Beauty. L. orbonalis produced 
significantly higher number of holes (7.7 holes/fruit/week) on Black Beauty and lower number (2.6 
holes/fruit/week) on Shamli. Overall mean yield of the brinjal genotypes was significantly higher for 
Shamli with 4923.1 kg/ha and lower for Pearl Long with 1230.8 kg/ac. Density of the three pests was 
comparatively lower on Shamli and its yield was significantly higher than the other two genotypes. Based 
on the above mentioned results Shamli brinjal genotype is recommended to the growers in Peshawar. 
 
Keywords: A. biguttula biguttula, A. gossypii, Host plant resistance, L. orbonalis, S. melongena 
 
1. Introduction 
Brinjal, Solanum melongena L. (Solanales: Solanaceae), also called eggplant or aubergine 
(French name), belongs to Solanaceae family, of uncertain origin, but it is extensively grown 
in almost all parts of the world [1]. In Pakistan, it occupies 9,044 ha area and its production is 
88,1,48 tons. Yield of brinjal in Pakistan has been reported to be 97,466 kg/ ha [2]. 
Some of the important insect pests of brinjal in Pakistan are brinjal fruit borer, Leucinodes 
orbonalis Guenee (Lepidoptera, Pyralidae), brinjal stem borer, Euzophera perticella Ragonot 
(Lepidoptera, Pyralidae), leaf roller, Eublemma olivacea (Walker) (Lepidoptera, Noctuidae), 
beetle, Epilachna vigintioctopunctata Fabr. (Coleoptera, Coccinellidae), aphid, Aphis gossypii 
(Homoptera, Aphididae), Whitefly, Bemisia tabici (Genn.) (Hemiptera, Alerodydidae), thrips, 
Thrips palmi Karny (Thysanoptera, Thripidae) [3]. Cotton jassid (CJ), Amrasca biguttula 
biguttula (Ishida) (Hemiptera, Cicadellidae) is also a serious pest in Pakistan [4, 5]. 
Adults and nymphs of A. biguttula biguttula feed on the underside of the leaves by sucking 
plant sap, which results in yellowing and curling of leaves. It also injects toxic material into 
the leaves, which causes necrosis. The blades of severely infested leaves show burn symptom 
and such leaves may ultimately drop down [6]. Damage caused by the jassid to brinjal could be 
up to 54 percent [7]. 
Host plant resistance is a preventive control measure, which is compatible with Integrated Pest 
Management (IPM) strategy. Growing resistant varieties, such as ISD006, BL114 and BL095 
has been recommended as a control method for the jassid on brinjal [8]. Screening of brinjal 
varieties have been done by a number of researchers. Brinjal varieties KB9, Pusa Purple Long, 
KP10 and BB1 were tolerant to CJ [9]. In another study, a large number of varieties were 
reported to be resistant against the jassids [10]. In a study on resistance of brinjal to jassid 
identified 19 brinjal accessions, which exhibited high level of resistance to it [11]. Varieties 
A300 (Mistasa), Abar, Parat, EG 2003, Mara and Acc 612 were resistant to jassid in a four 
year resistance study in Philippines [12]. 



 

~ 424 ~ 

Journal of Entomology and Zoology Studies 
 

L. orbonalis has remained a major pest of brinjal since two 
decades. Fruit infestation by this pest ranges from 20.70 to 
88.70% in various parts of India [13]. Twenty varieties of 
brinjal were tested for resistance to L. orbonalis, but none was 
found resistant to it [14]. The lower fruit infestation may be 
found due to the presence of smaller fruit diameter and weight 
and more seed presence in the fruit. The presence of thin stem, 
more branches, lower third leaf length and width, more spines, 
rough leaf surface area, heavily lignified thick cuticle, broad 
and thick hypodermis, closely packed vascular bundle and 
small pith area may be responsible for lower infestation and 
vice versa in case of higher infestation [15]. 
Keeping in view the importance of brinjal crop and the losses 
caused by various insect pests to it, the present research project 
aimed to determine response of three brinjal genotypes against 
its insect pests in Peshawar.  
 
2. Materials and Methods  
2.1 Field layout 
Seedlings of three brinjal genotypes, namely shamli hybrid, 
pearl long (long brinjal) and black beauty (round brinjal) were 
purchased from the local market of Gurh Mandi in Peshawar 
and transplanted in March, 2014 in the NDF, UAP. The 
experiment continued till the end of September, 2014. The 
experiment was laid out in Randomized Complete Block 
Design. Plant to plant and row to row distance was kept at 30 
cm and 65 cm, respectively. There were five rows of ten plants 
each per treatment and each treatment was replicated three 
times. The size of each treatment was 26 m2. The crop was 
given standard agronomic practices throughout the growing 
season. Fertilization was done through broadcast method after 
three weeks of transplantation. Weeds were manually removed 
when necessary.  
 
2.2 Insect Sampling 
Foliage insect pests sampling was started two weeks after 
transplanting. Data was recorded weekly and from 07 to 11 
am. Three leaves each from ten randomly selected plants per 
treatment were selected every time for data recording. The 
leaves were separately placed into 500 ml plastic bottles 
containing 70% ethyl alcohol. The samples were transported to 
the laboratory where the leaves were washed to dislodge the 
insect pests. The insects were examined under a Stereo 
microscope at 40 magnifications to identify the insects.  
Number of aphids and jassids (adults + nymphs) were counted 

in early morning hours on the underside of three leaves, i.e. 
one each from top, middle and bottom, from each plant by 
randomly selecting two plants from each of the two middle 
rows of each treatment. Assessment of fruit damage by L. 
orbonalis was recorded after fruits were collected from all the 
treatments. The fruits of each treatment were put in labeled 
ethylene bags and transported to the Entomology Laboratory. 
The fruits were examined for insect damage. The number of 
holes per fruit were counted. Percent fruit infestation by 
number was determined. The number of fruits per treatment 
were counted and weighted through an electronic balance. The 
weight of fruit was converted to kg/ac. 
Application of a synthetic insecticide Advantage 20% EC 
(Carbosulfuran) was done twice when the pests status reached 
to economic threshold level. Data on mortality of insects pests 
was recorded 24h before and then 24h, 48h, 72h and at weekly 
intervals after each spraying.  
 
2.3 Statistical analysis 
The data recorded for each parameter was be analyzed 
statically by using Statistix 8.1 Software and means were 
separated by using Fisher Protected Least Significance 
Difference Test at 5% level of significance (Steel and Torrie, 
1980) [16]. 
  
3. Results and Discussion 
It is clear from the results that pre-spray mean density of the 
aphids was non-significantly different on the three brinjal 
genotypes on 6 May with 2.07, 1.89 and 1.87 A. gossypii leaf-1, 
respectively (Table 1). Mean density of A. gossypii was 
comparatively higher on Black Beauty and lower on Pearl 
Long. Data recorded after 4 weeks revealed that overall mean 
density of A. gossypii was significantly higher (0.96 leaf-1) on 
Black Beauty and lower (0.75 leaf-1) on Pear Long. Mean 
density of A. gossypii at Pre-spray of 2nd spray was non-
significantly different on the three genotypes. Overall mean 
density of A. gossypii after 4 weeks of 2nd spray was non-
significantly different on the three genotypes, where it was 
higher (0.22 A. gossypii leaf -1) on Pearl Long and lower (0.19 
A. gossy pii leaf -1) on Black Beauty. Overall mean density of 
the aphids (after 8 weeks) was non-significantly different 
among the three genotypes where it was higher for genotype 
Black Beauty (0.71 aphids leaf-1) and lower for Pearl Long 
(0.66 aphids leaf-1). 

 
Table 1: Mean density of Aphis gossypii leaf-1 on three brinjal genotypes during 2014. 

 

Geno-type 
Mean density of A. gossypii leaf-1 Over-

all 
Mean After 1st Spray in May After 2nd Spray in June 

 

Pre-
spray 

(6 
May) 

24h 48h 72h 
1 

wk 
2 

wk 
3 

wk 

Mean 
after 

1st 
Spray 

Pre-
spray 

(2 
June) 

24h 48h 72h 1 wk 
2 

wk 
3 wk 

Mean 
after 
2nd 

Spray 

 

Shamli 2.07 0.49b 0.86 0.34 0.52 1.16 1.20 0.76b 1.54 0.12 0.05 0.07 0.23a 0.34 0.43ab 0.21 0.67 
Pearl 
Long 

1.89 0.51b 0.63 0.48 0.69 1.06 1.10 0.75b 1.44 0.09 0.02 0.10 0.20ab 0.37 0.53a 0.22 0.66 

Black 
Beauty 

1.87 1.23a 1.03 0.56 0.67 1.11 1.17 0.96a 1.30 0.12 0.01 0.16 0.14b 0.31 0.38b 0.19 0.71 

LSD 
Value 

ns 0.34 ns ns ns ns Ns 0.13 ns ns ns ns 0.09 ns 0.14 ns ns 

Means in columns followed by different letters are significantly different at 5% level of significance (LSD test) ns. = non-significant. 
 

The A. gossypii are soft bodied insects which suck the cell sap 
from the leaves, secrete lots of honey dew on the leaves, 
weakening the plants and reducing both quantity and quality of 
the fruits. In addition to okra the A. gossypii also feed on a 

variety of plants including the cucurbits, cotton, citrus and 
fruits. It also feeds on strawberry, beans, beets, spinach, 
eggplant, asparagus, a number of ornamental plants and many 
weeds (Atwal, 1994) [17].  
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It is clear from the results that pre-spray mean density of A. 
biguttula biguttula leaf-1 of 1st spray was non-significantly 
different on the three brinjal genotypes on 6 May with 1.98, 
1.76 and 1.85 A. biguttula biguttula leaf-1, respectively (Table 
2). Mean density of A. biguttula biguttula leaf-1 was 
comparatively higher on Black Beauty and lower on Pearl 
Long. Data recorded after 4 weeks revealed that overall mean 
density of A. gossypii was non-significantly higher (0.66 leaf-

1) on Black Beauty and lower (0.63 leaf-1) on Pear Long. Mean 
density of A. biguttula biguttula leaf-1 at Pre-spray of 2nd spray 

was non-significantly different on the three genotypes. Overall 
mean density of A. biguttula biguttula after 4 weeks of 2nd 
spray was non-significantly different on the three genotypes, 
where it was higher (0.18 A. biguttula biguttula leaf -1) on 
Shamli and lower (0.14 A. biguttula biguttula leaf -1) on Black 
Beauty. Overall mean density of the pest was non-significantly 
different on the three genotypes where it was equally higher of 
0.47 jassids per leaf-1 on Shamli and Black Beauty and lower 
of 0.44 jassids leaf-1 on Pearl Long. 

 
Table 2: Mean density of A. biguttula biguttula leaf-1 on three brinjal genotypes during 2014. 

 

Geno-
type 

Mean density of A. biguttula biguttula leaf-1

Over-
all 

Mean 

After 1st Spray in May After 2nd spray in June 
Pre-

spray 
(6-

May) 

24h 48h 72h 
1 

wk 
2 

wk 
3 

wk 

Mean 
after 

1st 
spray 

Pre-
spray 

(2-
June) 

24h 48h 72h 
1 

wk 
2 wk 

3 
wk 

Mean 
after 
2nd 

spray 

Shamli 1.98 0.95 0.98 0.62 0.21 
0. 
29 

0.77 0.64 0.68 0.12a 0.01 0.13 0.48 0.03a 0.36 0.19 0.47 

Pearl 
Long 

1.76 1.22 0.73 0.57 0.14 0.36 0.74 0.63 0.74 0.06b 0.02 0.16 0.41 0.04ab 0.24 0.16 0.44 

Black 
Beauty 

1.85 0.99 0.80 0.76 0.25 0.39 0.76 0.66 0.87 0.03b 0.01 0.14 0.32 0.02a 0.34 0.14 0.47 

LSD 
Value 

ns ns ns ns ns Ns ns ns ns 0.05 ns ns ns 0.03 ns ns ns 

Means in columns followed by different letters are significantly different at 5% level of significance (LSD test). ns = non significant. 
 

Nine varieties viz, Bemisal, Black Beauty, Black Pearl, 
Dilnasheen, Hybrid 888, Hybrid 3715, Hybrid Shilpa, Nirala 
and Round Black, were screened for resistance to cotton jassid, 
Amrasca bigutulla bigutulla (Ishida). Highest number of the 
cotton jassid was observed on the Black Beauty variety, 
whereas varieties Nirala and Hybrid 3715 had the lowest 
number of jassid per leaf on most of the sampling dates. 
Seasonal mean number of jassid per leaf on different varieties 
was in the order; Black Beauty (14.7±0.4) > Dilnasheen 
(3.8±0.17) > Hybrid Shilpa = Round Black (3.3±0.2) >Bemisal 
(3.0±0.16) > Hybrid 888 (2.7±0.13) > Black Pearl (2.5±0.19) 
> Hybrid 3715 (2.4±0.19) > Nirala (2.3±0.13). In this respect 
Black Beauty was considered the most susceptible variety 
bearing the highest number of jassid per leaf (14.6±0.4). 
Subsequently, Dilnasheen, Hybrid Shilpa, Round Black, 
Bemisal, with jassid number from 3.3±0.2 to 3.8±0.17 per leaf, 
were moderately resistant and Hybrid 888, Black Pearl, Hybrid 
3715 and Nirala, with jassid population ranging from 2.3 to 
2.7 per leaf, were resistant against jassid. They concluded that 
all the varieties screened, except Black Beauty, can be part of 
integrated management strategy for cotton jassid on brinjal [18]. 
These results are comparable with ours as we had also found 
that jassids density was comparatively higher on Black Beauty 
than the other two genotypes. But, in our study density of the 
jassid was much lower than that reported earlier, which might 
be due to variations in environmental and soil conditions, etc.  
The results of fruit infestation experiment revealed that fruit 
infestation by L. orbonalis significantly varied among the 
brinjal genotypes (Fig. 1). In the month of May fruit 
infestation was significantly lower (40%) in Shamli and higher 
(53%) in Black Beauty. Fruit infestation in the month of June 
was significantly lower (33%) in Shamli and higher (43%) in 
Black Beauty. In July fruit infestation was significantly lower 
in Shamli with 34% and higher in Black Beauty with 57%. In 
August fruit infestation was significantly lower (35%) in 
Shamli and higher (62%) in Black Beauty. In September 
significantly lower (32%) fruit infestation was observed in 
Shamli and higher (51%) in Black beauty. Overall mean 
infestation of brinjal fruit by L. orbonalis was significantly 

lower (35%) in Shamli and higher (53%) in Black Beauty.  
 

 
 

Fig 1: L. orbonalis percent infested fruits of the three brinjal 
genotypes during 2014. 

 
Brinjal varieties were classified into two categories, i.e. highly 
resistant and resistant. According to them varieties having 4 to 
5 jassid per plant were highly resistant and having 7 to 9 were 
considered as resistant [19].  
Twenty brinjal varieties/lines during the period from October 
2007 to May 2008 were identified for their characteristics of 
susceptibility/resistance against L. orbonalis infestation. In 
case of shoot infestation, the varieties/lines Katabegun WS, 
and Marich begun S were found to be tolerant while the 
varieties/lines Amjuri, Borka, Dharola, Deembegun, ISD 006, 
Kajla, Khatkhatia BAU, Laffa S, Singnath, Thamba and Uttara 
were found to be moderately tolerant; BL-118, Eye red, 
Islampuri BADC, Irribegun and Nayantara were found to be 
susceptible; Bijoy and Kaikka N were found to be highly 
susceptible. In case of fruit infestation, the varieties/lines 
Thamba and Katabegun WS were found to be tolerant while 
the varieties/lines Amjuri, BL-118, ISD 006, Islampuri BADC, 
Irribegun, Marich begun S, Kajla, Khatkhatia BAU, Laffa S 
and Singnath were found to be moderately tolerant; Borka, 
Dharola, Deembegun, Eye red, Kaikka N, Nayantara and 
Uttara were found to be susceptible and the variety Bijoy was 
found to be highly susceptible [14]. 



 

~ 426 ~ 

Journal of Entomology and Zoology Studies 
 

L. orbonalis produced lower mean number of holes on Shamli 
than the other two brinjal genotypes (Fig. 2). In the months of 
May, June, July, August and September mean no. of holes by 
L. orbonalis were lower of 2.6, 2.68, 2.88, 3.05 and 1.9 on 
Shmali and higher of 7.2, 7.5, 6.1, 10.13 and 7.73 on Black 
Beauty, respectively. Overall mean no. of holes were lower of 
2.6 on Shamli and higher of 7.7 on Black Beauty. 
 

 
 

Fig. 2: Mean monthly number of holes in the fruits of the three brinjal 
genotypes by L. orbonalis during 2014. 

 
These earlier results are comparable with ours as we had also 
found that L. orbonlis density and no. of holes produced by it 
were comparatively higher on Black Beauty than the other two 
genotypes. But, in our study density of L. orbonlis was much 
lower than that reported earlier, which might be due to 
variations in brinjal genotypes, environmental and soil 
conditions, etc. in the present and earlier studies.  
The results in Table 3 revealed that mean weekly yield of 
brinjal fruit significantly varied among the three brinjal 
genotypes. On May 19 and 26, June 3, 10, 17 and 24, July 1, 8, 
15, 22 and 29, August 6, 13, 20 and 27 and September 4, 11, 
18 and 25 brinjal yield was significantly higher for Shamli 
with 3846.2, 3461.5, 6153.9, 4615.4, 6538.5, 5769.2, 5384.6, 
6923.1, 4615.4, 3846.2, 5000.0, 5769.2, 4615.4, 6153.8, 
5000.0, 5769.2, 3846.2 and 5384.6 kg/ha, respectively, and 
lower for Pearl Long with 384.6, 576.9, 1153.8, 961.5, 1538.5, 
1153.8, 961.5, 1153.8, 1538.4, 961.5, 1153.8, 1538.5, 1153.5, 
1153.8, 1538.5, 1923.1, 11153.8, 1538.5, 1923.1 and 1153.8 
kg/ac, respectively. Overall mean yield of the brinjal 
genotypes was significantly higher for Shamli with 4923.1 
kg/ha and lower for Pearl Long with 1230.8 kg/ac. 
 
The differences in yield of present and earlier results might be 
due to the fact that different genotypes of brinjal, variations in 
weather and soil conditions, etc. prevailed in the present and 
earlier studies. 
 
Recommendations 
On the basis of the present results Shamli brinjal genotype is 
recommended to the farmers in Peshawar. 
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Table 3: Mean weekly fruit yield (kg/ac) of the three brinjal genotypes during 2014. 
 

 
 
 
 

Geno-
type 

Mean fruit yield (kg) on  
 
 

Over-
all 

mean 

May June July August September 

19 26 3 10 17 24 1 8 15 22 29 6 13 20 27 4 11 18 25  
Shamli 3846.2a 3461.5a 6153.9a 4615.4a 6538.5a 5769.2a 5384.6a 6923.1a 4615.4a 3846.2a 5000.0a 5769.2a 4615.4a 6153.8a 5000.0a 5769.2a 3846.2a 5384.6a 5000.0a 4923.1a 
Pearl 
Long 

384.6c 576.9c 1153.8c 961.5b 1538,5c 1153.8c 961.5c 1153.8c 1538.4b 961.5b 1153.8b 1538.5c 1153.8b 1538.5c 1923.1c 1153.8b 1538.5b 1923.1b 1153.8c 1230.8c 

Black 
Beauty 

2692.3b 2307.7b 3846.2b 3846.2a 4615.4c 4230.8b 3461.5b 4615.2b 4230.8a 3461.5a 4615.2a 3846.2b 4230.8a 3461.5b 3076.9b 5000.0a 4230.8a 4230.8a 3846.2b 3884.6b 

LSD 982.3 983.1 1300.1 652.2 1230.2 1230.8 1555.1 1975.3 234.5 330.6 345.9 1845.2 333.5 2345.7 1850.1 760.3 2020.0 3030.2 1150.5 1000.3 
Means in columns and rows followed by different letters are significantly among different and same genotype at 5% level of significance (LSD Test). 
 




