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Abstract: The five major tomato hybrids were evaluated to check the preferential response of melon fruit fly, Zeugodacus 
cucurbitae. All the five tomato hybrids were selected based on highest number of seedlings sold in a year by different 
nurseries in Kolar and Chikkaballapur districts during 2019. The field studies indicated that Abhinav was the most 
susceptible hybrid for melon fly infestation followed by Saaho, US-448 and Alankar. Meghdoot was relatively resistant 
hybrid among five major hybrids. The correlation studies indicated that large pedicel diameter, high total soluble sugar 
(TSS) content and low phenol contents are the major factors responsible for highest fruit infestation by melon fruit fly 
on tomato. 
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Introduction

Tomato (Solanum lycopersicum L.) is an important 
edible and widely grown vegetable in the world 
(Ganeshan and Chethana, 2009). It belongs to the 
botanical family Solanaceae. It is an herbaceous plant 
with woody stem which can grow up to 1–3 m. As a true 
fruit it is botanically classified as berry and its soft tissue 
consists of pericarp walls with a thin layer of epicarp. 
Tomato is the third most preferred vegetable after potato 
and onion in India and ranks second after potato in the 
world. It is a commonly used vegetable in the Indian 
culinary. It is a healthy vegetable and minimizes the risk 
of heart diseases, diabetes as well as cognitive function 
disorders due to its antioxidant, anti-inflammatory and 
anti-carcinogenic property. Lycopene and bioflavonoids 
in tomatoes are considered as cancer fighting agents 
(Wu et al., 2011). Ripened red tomato contains powerful 
antioxidant. Lycopene and vitamin-E prevent low 
density lipoprotien oxidation effectively. This vegetable 
helps in rapid skin cell replacement because of its unique 
vitamin-C content and used for sunburn treatment 
(Bhowmik et al., 2012).

Tomato is grown across the world covering the area 
of 4.76 mha with a production of 182.25 mt. India is 
the second largest tomato growing country in the world 
after China and being grown in area of 0.79 mha with 
the production of 19.37 mt and productivity of 24.65 
t/ha (Anonymous, 2018). Karnataka is the third major 
producer after Andhra Pradesh and Madhya Pradesh with 
an area of 64,250 ha, production of 20.81 lakh tonnes and 
average productivity of 34.3 t/ha which is much higher 

than national average (Anonymous, 2018). Kolar and 
Chikkaballapur are the major tomato growing districts of 
Karnataka state (Anonymous, 2017).   

The insect pests have been potential threat in tomato 
production, particularly due to emerging and invasive 
pests. The incidence of insect pests varies from season 
to season and crop growth stages. The fluctuation of 
insect pests are largely governed by different weather 
factors during crop growing period and season. Many 
insect pests feed on tomato starting from germination to 
harvesting resulting in reduction of yield and fruit quality. 
But the incidence of fruit flies was unheard of. Melon 
fruit fly, Zeugodacus cucurbitae is an emerging pest in 
tomato ecosystem and is causing serious economic threat 
to tomato production as well as quality. The tomato fruits 
become increasingly susceptible to fruit fly attack at close 
to harvest and even more when the rainy season starts. 
The melon fruit fly cause peculiar mode of infestation in 
tomato, where adult female fly starts laying eggs under 
the pedicel of tomato making use of visual and olfactory 
cues. Immediately after egg hatching, larvae of fruit fly 
penetrate into the fruit and feed on the internal content 
of the fruit without any external symptoms of damage. 
Infested fruits start to rot, liquid oozes out from the fruits, 
as the larvae completely feeds on the fruit, the infested 
fruits drop off and pupation takes place in soil (Brevault 
and Quilici, 2007). In this view, the current study on the 
preferential response of melon fruit fly to major tomato 
hybrids was carried to bring out the relatively resistant 
hybrid which prevents/ resist the attack of Z. cucurbitae 
on tomato.
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.

Keywords: Diaphania indica, artificial diet, reproductive potential, mass production

INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
(12
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Preference of fruit fly to selected tomato hybrids 
 

A field study on the preferential response of fruit flies to five different tomato hybrids 

was conducted in a Randomized Block Design (RBD) method. Each hybrid with four 

replications was maintained. Each replication consists of three plants of each hybrid and a total 

of fifteen plants. The plot size of each replication was 3×4 meters and was covered entirely with 

nylon mesh to prevent damage to tomato crops by other insect pests (Figure 1A). At the fruit 

maturity and ripening stage (75 DAT), seven days old hundred adult melon fruit flies with a sex 

ratio of 1:1 were released into each nylon mesh (Figure 1B). Later, the observations on per cent 

fruit infestation were recorded at 7 days time intervals, up to 21 days. At different time intervals, 

per cent fruit infestation in each plant was recorded by dividing the number of infested fruits by 

the total number of fruits observed. Later, the total per cent fruit fly infestation was calculated for 

each treatment. 

 

 

 

 

 

Fig. 1: A: Experimental plots covered with nylon mesh before the release of fruit flies (Z. 
cucurbitae); B: Flies released into experimental plot covered by nylon mesh 

 
Observation on physical and biochemical parameters  
 

The per cent fruit infestation by fruit fly under field conditions was correlated with 

different physical and fruit parameters like fruit diameter, pedicel diameter, fruit shape, pericarp 

and epicarp thickness, pH, and total soluble sugars (TSS) of fruit juice, total phenols and 

lycopene content of the fruits of different tomato hybrids. The physical and biochemical 

parameters of tomato fruits of different hybrids were derived at the Department of Post Harvest 

Technology, College of Horticulture, Bengaluru. The following different procedures were 

followed to calculate the above parameters 

a) Assessment of fruit shape of different tomato hybrids 

A B 
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Fig. 1: A: Experimental plots covered with nylon mesh before the release of fruit flies (Z. cucurbitae); 

B: Flies released into experimental plot covered by nylon mesh

Materials and methods

Study area

The experiment was conducted in the research fields 
of All India Network Project on Agricultural Acarology, 
Zonal Agricultural Research Station (ZARS), UAS, 
GKVK, Bengaluru. The study was conducted during 
rabi season of 2019-20. The research farm is located in 
between 77°34ʹ17ʺ E long. 13°04ʹ55ʺ N lat. at an average 
elevation of 920 m above mean sea level. 

Climate details

The climate of UAS, GKVK, Benagluru comes under 
eastern dry zone of Karnataka. It receives mean average 
rainfall of 86.32 mm rainfall during rabi season. The 
mean minimum and maximum temperature is 27.580C and 
17.20C respectively. The mean maximum and minimum 
relative humidity is 91% and 57.2% respectively during 
the cropping period. The meteorological data for the study 
period was collected from Department of Meteorology, 
UAS, GKVK, Bengaluru.  

Visit to various nurseries to record on sale of tomato 
seedlings

The survey was conducted on the sale of varieties/
hybrids wise tomato seedlings to farmers in one year 
by making visits to the selected nurseries in both the 
districts during 2019. Later based on maximum number 
of seedlings sold to farmers in a year, a total of five major 
tomato hybrids that are widely cultivated by farmers in 
both the districts have been selected for further studies 
like per cent fruit infestation and fruit fly preferential 
studies.

Field experiment

Field study on preferential response of fruit fly to five 
different tomato hybrids was conducted in a Randomized 
Block Design (RBD) method. Each hybrid with four 
replications was maintained. Each replication consists of 

three plants of each hybrid and a total of fifteen plants. 
The plot size of each replication was 3×4 meter and 
was completely covered with nylon mesh to prevent 
the damage to tomato crop by other insect pests (Figure 
1A). At the fruit maturity and ripening stage (75 DAT), 
seven days old hundred adult melon fruit flies with sex 
ratio of 1:1 were released into each nylon mesh (Figure 
1B). Later, the observations on per cent fruit infestation 
was recorded at 7 days time intervals, up to 21 days. At 
different time intervals, per cent fruit infestation in each 
plant was recorded by dividing number of infested fruits 
with total number of fruits observed. Later, total per cent 
fruit fly infestation was calculated for each treatment.

Insect culture 

Melon fruit fly, Z. cucurbitae infested tomato 
fruits were collected from tomato fields of Kolar and 
Chikkaballapur districts of Karnataka state and were 
kept on plastic trays with 5 cm thick sterilized fine 
sand and kept inside acrylic rearing cages in laboratory 
for pupation. Later, pupae were separated from sand 
carefully and kept in petri plates for adult emergence. 
The emerged adults were allowed to mate and used to 
maintain culture in the laboratory. 

Lab experiment

The per cent fruit infestation by fruit fly was correlated 
with different physical and biochemical fruit parameters 
like fruit diameter, pedicel diameter, fruit shape, pericarp 
and epicarp thickness, pH and total soluble sugars (TSS) 
of fruit juice, total phenols and lycopene content of the 
fruits of different tomato hybrids. The physical and 
biochemical parameters of tomato fruits of different 
hybrids were derived at Department of Post Harvest 
Technology, College of Horticulture, Bengaluru. The 
following different procedures were followed to calculate 
the above parameters

Pest Management in Horticultural Ecosystems
Vol. 28, No.2 pp 48-52 (2022)

Melon fruit fly on tomato hybrids



50

a) Assessment of fruit shape of different tomato 
hybrids

Fruit shape of different tomato hybrids were 
determined using descriptors for tomato developed by 
International Plant Genetic Resource Institute.

b) Assessment of fruit diameter, pedicel diameter, 
pericarp and epicarp thickness

Three randomly selected tomato fruits from each 
hybrid were collected in paper covers and taken to the 
Department of Post Harvest Technology, College of 
Horticulture. Different fruit parameters like fruit diameter, 
pedicel diameter, pericarp and epicarp thickness were 
noted using electronic digital caliper (Gadget hero’s 
digital LCD vernier caliper 0–150 mm). Later, the mean 
values of three fruits was calculated.

c) pH of fruit juice

pH of fruit juices of different hybrids were measured 
using digital pH meter of Contech Instruments Ltd.  

d) Total soluble sugars of fruit juice

Total Soluble Sugars (TSS) of fruit juice was recorded 
with digital pocket refractometer (Atago - 0 to 53 ⁰B) 
and expressed in Brix (⁰B). 

e) Estimation of total phenol content of different tomato 
hybrids

Total phenol content of different tomato hybrids were 
estimated using the following steps and procedure. 5.0 g 
of tomato sample was crushed with 20 ml of 80% ethanol 
in a pestle and mortar and the volume was made up to 50 
ml. From the extracted volume, 0.5 ml of aliquot was 
taken in a test tube and 0.2ml of Folin-Ciocalteau reagent 
was added to aliquot, 3.3 ml of distilled water was added 
and mixed well. After 2 min, 1ml of 2.0% Na2CO3 
solution was added into each tube and allowed to stand 
at room temperature for 30 minutes, the absorbance 
was recorded in a spectrophotometer at 700 nm. Using 
absorbance value total phenol content was estimated 
with following formula (Singleton and Rossi, 1965).         

Total phenol content

f) Estimation of lycopene in different tomato hybrids

Fruits were randomly sampled from the experimental 
plots with minimum sample size of 10 gm, the pulp 
was repeatedly extracted with acetone using pestle and 
mortar until the residue become colourless. Acetone 
extracts were pooled and transferred into a separating 
funnel containing 30 ml petroleum ether. 20 ml of 5% 
sodium sulphate solution was added, mixed gently and 
left the solution to settle for few minutes. The above 
layer with lycopene mixed petroleum ether was extracted 
and absorbance was recorded in a spectrophotometer at 
503nm. The total lycopene content was calculated using 
following formula (Lichtenthaler, 1987).

Statistical Analysis

The data was subjected to single factor Analysis of 
Variance (ANOVA). The critical difference (CD) at 5% 
probability level was used as the test criterion.

Results and discussion

Visit to various nurseries on sale of tomato seedlings

A preliminary survey was conducted on the sale 
of tomato seedlings to farmers for the year 2019 by 
making visits to the selected nurseries in both Kolar and 
Chikkaballapur Districts. Among fifteen different tomato 
hybrids/ varieties sold by various nurseries, five major 
hybrids were selected for further studies. These hybrids 
were selected exclusively based on maximum number of 
seedlings sold by the nurseries to the farmers in a year. 
Among them Abhinav (51.5 lakh seedlings) was the 

Table1. Hybrid/variety wise seedlings sold by different 
nurseries in Kolar and Chikkaballapur Districts 
during 2019

Sl. No. Hybrid/Variety Total no. of seedlings 
sold in a year

1. Abhinav 51.5 lakhs
2. US- 448 34.2 lakhs
3. Alankar 15 lakhs
4. Saaho 14.25 lakhs
5. Meghdoot 12.5 lakhs
6. Rishika 4.5 lakhs
7. Ansal 4 lakhs
8. Samarth 2.5lakhs
9. Siri plus 2 lakhs
10. TO-6242 1.5 lakhs
11. Prabha 1.5 lakhs
12. Madan 1 lakh
13. Virang 1 lakh
14. TO-1057 0.3 lakh
15. US-440 0.3 lakh
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major tomato hybrid that is being grown predominantly 
by farmers followed by US-448 (34.2 lakh seedlings), 
Alankar (15 lakh seedlings), Saaho (14.25 lakh seedlings) 
and Meghdoot (12.5 lakh seedlings) (Table 1). 

Field experiment

 The results of the preferential studies of fruit fly, Z. 
cucurbitae under open field conditions revealed that the 
per cent fruit infestation vary among different hybrids of 
tomato. Abhinav was the most susceptible hybrid among 
five hybrids with 26.61 per cent infestation followed by 
Saaho (20.60%), US-448 (20.13%), Alankar (14.34%). 
Meghdoot was found resistant among five hybrids 
with only 9.04 per cent fruit infestation (Table 9). The 
variation in per cent fruit infestation of five hybrids were 
subjected to correlation analysis with biochemical and 
physical parameters and are presented in Table 2. 

The correlation studies revealed that the per cent fruit 
infestation by fruit fly had significant positive correlation 
with total soluble sugars (+0.94) and pedicel diameter 
(+0.83). The per cent fruit infestation showed significant 
negative correlation with total phenol content of fruits 
(-0.96, P=0.05) (Table 3). Abhinav fruits have more 
total soluble sugars (TSS) 4.57 0B. This may be the one 
reason for fruit fly preference to infest Abhinav fruits 
when compared to other major hybrid fruits which have 
relatively less total soluble sugars.

Present preferential investigation results also 
supported by Nehra et al. (2019) who reported that total 
soluble sugars had significant positive correlation with 
fruit fly infestation in round gourd varieties, whereas 

total phenol content had negative correlation with fruit 
fly infestation.             

Haldhar et al. (2013) found significant positive 
correlation (r = 0.97) between larval density per fruit and 
per cent fruit infestation during the evaluation of eleven 
genotypes of musk melon against melon fruit fly. Further, 
they also reported that total sugars, reducing sugars, 
non-reducing sugars and pH were consistently high in 
susceptible genotypes and were low in resistant ones. On 
the other hand, total phenol content of fruit was highest in 
resistant lines but was low in susceptible genotypes. These 
results are corroborated with our present investigation on 
preferential studies of fruit fly on tomato hybrids.  

The per cent fruit infestation showed non-significant 
negative correlation with epicarp thickness (-0.56). 
There was no significant correlation between per cent 
fruit infestation and pH of fruit juice, pericarp thickness, 
lycopene content, fruit diameter and stalk length. The fruit 
shape of all the five major hybrids were determined using 
descriptors for tomato developed by International Plant 
Genetic Resource Institute and found that Abhinav fruit was 
high rounded, Alankar, Saaho, US-448 fruits were slightly 
flattened whereas of Meghdoot fruit was round shape. It 
was found that the fruit shape was also have an impact on 
fruit fly infestation. Abhinav with high rounded fruit shape 
was found highly susceptible to fruit fly infestation when 
compared with other hybrids. Dhillon et al. (2005) also 
reported that per cent fruit infestation and larval density per 
fruit vary with fruit shape, size and toughness of the fruits 
in bitter gourd genotypes. Bitter gourd fruits with deep ribs 
were highly susceptible to melon fruit fly infestation.

Table 2. Physical, biochemical parameters and  % fruit infestation of five tomato hybrids

Sl. 
No. 

Tomato  
hybrid

Fruit 
shape

Fruit  
diameter 

(mm)

Pedicel 
diameter 

(mm)

Stalk 
length 
(mm)

Epicarp 
thickness 

(mm)

Pericarp 
thickness 

(mm)

TSS 
(oB)

pH Phenols 
(mg of 
gallic 
acid in 
100gm)

Lycopene 
(mg in 
100gm)

Per cent 
fruit 

infestation

1 Saaho Slightly  
flattened

53.59 8.30 10.30 1.51 7.03 4.37 4.48 54.94 7.48 20.60 
(44.29)c

2 US-448 Slightly  
flattened

55.59 9.93 10.77 1.00 5.42 4.50 4.19 56.69 7.50 20.13 
(43.57)c

3 Alankar Slightly 
flattened

52.52 9.20 11.07 1.29 6.40 4.00 4.43 60.38 5.80 14.34 
(37.00)b

4 Meghdoot Rounded 51.01 6.97 11.03 1.23 6.20 3.37 4.49 66.59 7.70 9.04 
(29.43)a

5 Abhinav High 
rounded

50.52 10.67 11.67 0.67 5.46 4.57 4.53 42.03 7.21 26.61 
(51.01)d

Sem± 1.84
CD 5.68
CV 8.98

*Values in the parentheses are Arc sine transformed.
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Conclusion

Use of resistant cultivars is one of the most important 
component in managing insect pest in agriculture 
ecosystem as the other methods incur huge burden on 
farmers. Among five major tomato hybrids examined 
for preferential response of melon fruit fly, Abhinav was 
the most susceptible hybrid with highest per cent fruit 
infestation and Meghdoot was relatively resistant. These 
results were supported by correlation analysis with 
various physical and biochemical parameters of tomato 
fruits. With this, farmers can be suggested to go for 
Meghdoot rather than Abhinav hybrid in order to resist/ 
reduce the attack of fruit fly on tomato.

References

Anonymous. 2017.  Annual Report (2017-18). Indian 
Horticulture database. National  

Horticulture Board, Ministry of Agriculture, Govt. of 
India, 256 pp.

Anonymous. 2018. Annual Report (2018-19). Indian 
Horticulture database. National Horticulture 
Board, Ministry of Agriculture, Govt. of India, 
203 pp.

Anonymous. 2018. FAO STAT Statistical Database. 
Food and Agriculture Organization of the United 
Nations, USDA, Washington, D. C.

Bhowmik, D., Kumar, S. K. P., Paswan, S. and Srivastava, 
S. 2012.  Tomato- A natural medicine and its 
health benefits. Journal of Pharmacognosy and 
Phytochemistry,  1(1): 24–36.

Table 3. Correlation co-efficient (r) between fruit fly infestation and different physical-biochemical parameters 
of five tomato 

 * Significant at P= 0.05

pH TSS Epicarp 
thickness

Pericarp 
thickness

Lycopene Total 
phenol

Pedicel  
diameter

Fruit 
diameter

Stalk  
length

% 
infestation

pH 1.00
TSS -0.29 1.00
Epicarp 
thickness

0.06 -0.41 1.00

Pericarp 
thickness

0.41 -0.32 0.92 1.00

Lycopene -0.07 -0.01 -0.11 -0.15 1.00
Total phenol -0.20 -0.82 0.67 0.40 -0.04 1.00
Pedicel 
diameter

-0.27 0.85 -0.72 -0.64 -0.27 -0.82 1.00

Fruit diameter -0.87 0.41 0.29 0.01 0.08 0.17 0.16 1.00
Stalk length 0.33 0.01 -0.83 -0.67 -0.23 -0.45 0.46 -0.69 1.00
% infestation -0.01 0.94* -0.56 -0.36 0.10 -0.96* 0.83* 0.10 0.22 1.00

Brevault, T. and Quilici, S. 2007. Visual response of 
the tomato fruit fly, Neoceratitis cyanescens 
to colored fruit models. Entomologia 
Experimentalis et Applicata,  125: 45–54.

Dhillon, M. K., Singh, R., Naresh, J. S. and Sharma, N. 
K. 2005. Influence of physico-chemical traits 
of bitter gourd, Momordica charantia L. on 
larval density and resistance to melon fruit fly, 
Bactrocera cucurbitae (Coquillett). Journal of 
Applied Entomology, 129: 393–399.

Haldhar, S. M., Bhargava, R., Choudhary, B. R., Pal, G. 
and Kumar, S. 2013.  Allelochemical resistance 
traits of muskmelon (Cucumis melo) against the 
fruit fly (Bactrocera cucurbitae) in a hot arid 
region of India. Phytoparasitica, 41: 473–481.

Lichtenthaler, H. K. 1987. Chlorophylls and carotenoids: 
Pigments of photosynthetic biomembranes. 
Methods Enzymology, 148: 350–382.

Nehra, S., Singh, S., Samota, R. G., Choudhary, S. K. 
and Choudhary, A. L. 2019. Screening of round 
gourd varieties for resistance against fruit fly, 
Bactrocera cucurbitae (Coquillett). Journal 
of Pharmacognosy and Phytochemistry,  8(4): 
1101–1107.

Singleton, V. L. and Rossi, J. A. 1965. A colorimetry 
of total phenolics with phosphomolybdic-
phosphotungstic acid reagents. American Journal 
of Enology and Viticulture, 16: 144–158. 

 Wu, Z., Sun, S., Wang, F. and Guo, D. 2011. Establishment 
of regeneration  and transformation system of 
Lycopresicon esculentum Microtom. British 
Biotechnology Journal,  3: 53–60.

MS Received: 12 October 2022
MS Accepted : 08 December 2022

Vijay et al.

Pest Management in Horticultural Ecosystems
Vol. 28, No.2 pp 48-52 (2022)


