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Abstract

Five insecticides and four botanicals evaluated for their bio efficacy against fruit fly, B cucurbitae,
revealed that spinosad 45 SC (0.013%) was most effective followed by indoxacarb 14.5 SC (0.010%) and
acephate 75 SP (0.075%). The next effective treatments were dimethoate 30 EC (0.030%) and quinalphos
25 EC (0.025%). The treatments khimp and tumba extract were found least effective against fruit fly
infestation.

Keywords: Insecticides, botanicals, treatments, extract, infestation

Introduction

Bottle gourd, Lagenaria siceraria (Mol.) belongs to the family cucurbitaceae (Cucumber,
squash etc.) known as Calabash, Doodhi and Lauki in different parts of India. Bottle gourd is
one of the excellent fruits gifted by the nature to human beings having composition of all the
essential constituents that are required for normal and good human health. Its consumption is
advocated by traditional healers for controlling diabetes mellitus, hypertension, liver diseases,
weight loss and other associated benefits. It is well known that bottle gourd is helpful in
constipation, premature graying of hair, urinary disorders and insomnia. The crop was
constantly observed for fruit fly damage from the initiation of fruit formation till last picking
of the fruits. It has made it susceptible to the attack of number of insect pests during different
stages of crop growth like melon fruit fly, Bactrocera cucurbitae (Coquillett), red pumpkin
beetle, Raphidopalpa foveicollis (Lues), hadda beetle, Epilachnadermurili Mulsent), jassid,
Amrasca biguttula Ishida) and whitefly, Bemisia tabaci Gennadius)etc. Amongst which, melon
fruit fly, Bactrocera cucurbitae (Coquillett) (Diptera: Tephritidae) has been observed to cause
serious damage to bottle gourd fruits (Maggots feed inside the fruits, but at times, also feed on
flowers and stems). Losses to cultivated crops may reach 100 per cent if control measures are
not applied (Vayssieres and Carel, 1999) 2. There is need to identify the effective
insecticides/botanicals against cucurbit fruit fly, Bactrocera cucurbitae.

Material and Method

The experiment was conducted in simple randomized block design. There were ten treatments
including control and each replicated three times. The seeds of bottle gourd variety Thar
Samridhi were sown on 8" March in 2017 and 13" March in 2018 in plots size 5.0 x 4.5 m,
keeping row to row and plant to plant distance of 2.5 m and 0.75 m, respectively. The
recommended package of practices was followed to raise the crop.

The spraying was done by using pre-calibrated knapsack sprayer. The first foliar spray of each
treatment was commenced at the fruit setting stage on 15" May during 2017 and 17" May
during 2018 when oviposition marks were noticed on bottle gourd fruits and the second spray
was given just after observing ETL. The quantity of water at the rate of 400 L. per hectare was
used in each spray.
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Table 1: Details of insecticides/botanicals used

S. No Insecticides/ Botanicals Formulations | Conc. (%)/Dose

11 Spinosad 45SC 0.013
2 Indoxacarb 14.5SC 0.010
3 Acephate 75 SP 0.075
4 Quinalphos 25 EC 0.025
5 Dimethoate 30 EC 0.030
6 Azadirachtin 0.03 EC 5.0 ml/l
7 NSKE - 5.0 ml/I
8 | Khimp extract (Leptadenia pyrotechnica) - 5.0 ml/l
9 Tumba extract (Citrullus colocynthis) - 5.0 ml/l
10 Control - -

Observations

The observations on total number of fruits and infested fruits
in each plot were recorded regularly before and 3, 6, 9, 12 and
15 days after each spray application in both the years 2017
and 2018.

Infested and healthy fruits were weighted and counted
separately. Percentage of fruits damage on number and weight
basis were worked out by the following formula (Preetha and
Nadarajan, 2006).

Total number of infested fruits
Per cent infestation (Number basis) = 100
Total number of picked fruits

Total weight of infested fruits
Per cent infestation (Weight basis) = 100
Total weight of picked fruits

Statistical analysis of data

The percentage of infested fruits of bottle gourd was worked
out at three days interval by counting as well as weighing the
damaged and undamaged fruits. For analysis of variance the
data of per cent infestation were transformed to angular
values for 2017 and 2018 separately and in pooled
randomized block design. The critical difference calculated
was compared between mean per cent infestation.

Preparation of plant extract of different botanicals

The botanicals locally available in the vicinity were collected
in appropriate quantities and brought into the laboratory. Plant
sap of collected material was extracted with juice extracting
machine (mixer grinder) by adding water as needed and was
soaked overnight in sufficient quantity of water. Then filtered
through muslin cloth and stored in capped bottles under room
temperature. The volume was made up by adding the required
quantity of water to get 5 per cent solution (Kumar et al.
2000). Sandoval at one ml per liter of spray solution was also
used as surfactant.

Results and Discussion

Field experiments were conducted to study the bio-efficacy of
different insecticides and botanicals against fruit fly, B.
cucurbitae on bottle gourd, during summer, 2017 and 2018.
The efficacy of different treatments was observed on the basis
of per cent fruit infestation in number and weight basis and
detailed concrete discussion is made here under.

The results revealed that all the treatments were significantly
superior over control in reducing fruit damage judged on
number as well as on weight basis during both the years. The
results exhibited significant difference in respect to per cent

infestation among different treatments in both the year. The
results of pooled mean revealed that the treatment of
spinosad, with mean fruit damage of 12.43 per cent on
number and 10.58 per cent on weight basis proved most
effective followed by indoxacarb and acephate with mean
damage of 13.01 & 13.74 per cent on number and 11.13 &
11.55 per cent on weight basis, respectively, however, these
three treatments were found statistically at par and
significantly superior to rest of the treatments. The present
results are in agreement to those of Waseem et al. (2009) [?8
Hanumantappa et al. (2013) [l and Bhowmik et al. (2014) 4
who observed that most effective treatment in reducing the
fruit infestation by melon fruit fly was spinosad followed by
acephate. The treatment of dimethoate with mean per cent
damage of 16.08 per cent on number and 14.14 per cent on
weight basis and quinalphos with mean per cent damage of
17.92 per cent on number and 14.52 per cent on weight basis
were next best treatments. These two treatments were
significantly inferior to that of spinosad, indoxacarb and
acephate and significantly superior to rest of the treatments.
Bhatnagar and Yadava (1992) B! reported that quinalphos
proved most effective chemical for controlling fruit fly after
malathian and carbaryl support the present findings. The
treatment of tumba extract proved least effective with 22.25
per cent fruit damage on number and 18.18 per cent on weight
basis followed by khimp extract, NSKE and azadiractin
showing fruit damage of 21.64, 21.16 & 20.37 per cent on
number and 17.76, 17.15 & 16.91 per cent on weight basis,
respectively and all these treatments were statistically at par,
significantly superior to that of untreated check and
significantly inferior to other treatments. These results are in
close conformity with the findings of various previous
workers who also reported that NSKE and azadirachtin were
significantly superior to that of untreated check and
significantly inferior to other treatments against fruit fly.
Tomer and Singh (2001) reported NSKE was found
significantly superior over control against melon fruit fly
while Ali et al., (2011) ™ evaluated different treatments
against fruit fly and recorded maximum per cent damage in
the plots treated with NSKE. Contrary to the present results
Khursheed and Raj (2012) M observed that azadiractin was
best treatment followed by lamdacyhalothrin and carbaryl and
Sawai et al. (2013) 2 who reported that treatment of
azadiractin was at par with DDVP and emamectin benzoate.
The overall effectiveness of botanical/ insecticides against
fruit fly for both years and pooled mean data

the descending order was:
Spinosad>Indoxacarb>Acephate>Dimethoate>Quanalphos>A
zadirachtin> NSKE >Khimp extract >Tumba extract.
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Table 2: Bio-efficacy of insecticides/botanicals against fruit fly, B. cucurbitae on bottle gourd (Pooled) (First spray)

Conc Per cent fruit infestation
S. No. Treatments %)/ —— (Number basis) —— (Weight basis) = =
Dose 3 DAS|6 DAS|9 DAS|12 DAS[15 DAS 3 DAS| 6 DAS |9 DAS
spray spray DAS | DAS
1 Spinosad 45 SC 0.013 18.65 |10.86(10.31(11.27 | 11.56 | 12.32 | 18.23 | 9.16 | 8.23 9.38 | 10.18 | 11.18
' ) (25.57) |(19.24)|(18.73)(19.62)[(19.87)|(20.54)| (25.27) |(17.62)| (16.67) |(17.83)|(18.60)|(19.51)
2 Indoxacarb 14.5 SC 0.010 18.93 11.55‘10.90 11.71| 12.15 | 13.07 | 17.68 | 9.58 | 8.70 9.86 | 10.88 | 11.93
) ) ) (25.76) |(19.86)|(19.28)|(20.04)[(20.40)|(21.19)]| (24.85) |(18.02)| (17.14) [(18.31)((19.28)|(20.19)
3 Acephate 75 SP 0.075 18.65 12.10’11.50 12.53| 13.43 | 13.85 | 17.79 | 9.83 891 |10.25|11.17 | 12.48
' ) (25.56) |(20.35)|(19.82)|(20.73)[(21.50)|(21.85) | (24.94) |(18.26)| (17.36) [(18.67)|(19.51)|(20.68)
4 Quinalphos 25 EC 0.025 18.62 15.28‘14.38 15.63| 16.25 | 17.18 | 19.07 | 12.46 | 11.60 | 12.76 | 13.98 | 15.31
' ) (25.53) |(23.00)|(22.28)|(23.28)[(23.76) |(24.48)| (25.87) |(20.66)| (19.90) [(20.93)|(21.95)|(23.03)
5 Dimethoate 30 EC 0.030 19.24 14.58‘13.46 15.00 | 15.58 | 17.08 | 18.32 | 12.22 | 11.20 | 12.53 | 13.77 | 14.92
' ) (25.99) |(22.45)|(21.52)|(22.78)[(23.24)|(24.41)| (25.33) |(20.45)| (19.53) [(20.73)((21.77)|(27.71)
6 Azadirachtin 5mi/l 18.28 18.81’18.02 19.56 | 20.01 | 21.30 | 18.10 | 14.58 | 13.67 | 15.11 | 16.81 | 18.16
' (25.27) |(25.70)|(25.12)|(26.25)[(26.58) | (27.49)]| (25.16) |(22.44)| (21.67) |(22.88)|(24.20)|(25.22)
7 NSKE 5mi/l 18.90 19.38‘18.71 20.45| 21.07 | 22.18 | 18.26 | 14.76 | 14.03 | 15.43 | 16.92 | 18.30
' (25.75) |(26.12)|(25.63)|(26.88)[(27.32)((28.10)| (25.28) |(22.59)| (21.99) [(23.13)|(24.28)|(25.32)
8 Khimp extract 5mi/l 19.58 19.85‘19.11 20.80| 21.36 | 22.61 | 18.46 | 15.13 | 14.56 | 16.13 | 17.58 | 19.01
" | (Leptadenia pyrotechnica) (26.26) |(26.46)|(25.92)|(27.13)[(27.53)|(28.39)| (25.43) |(27.88)| (22.42) |(23.68)((24.78)|(25.84)
9 Tumba extract Sml/l 19.35 20.45’19.80 21.51|21.82 | 23.86 | 18.23 | 1553 | 19.46 | 16.47 | 18.15 | 19.57
' (Citrullus colocynthis) (26.04) |(26.88)|(26.42)|(27.63)[(27.84)[(29.24)| (25.27) |(23.19)| (22.74) |(23.94)|(25.21)|(26.25)
10 Control 18.62 |21.47(27.21|32.41|39.89 | 4441 | 17.85 | 17.87 | 23.65 | 28.03 | 30.08 | 31.56
' (25.53) |(26.61)|(31.43)|(34.70)[(39.16) | (41.79)| (24.98) |(25.00)| (29.09) ((31.97)((33.26)|(34.17)
S.Em.t 046 | 061 | 063|061 | 056 | 0.76 | 0.52 | 0.63 0.64 0.66 | 0.62 | 0.64
C.D at (P=0.05) 1.37 182|187 | 181 | 169 | 226 | 154 | 1.86 1.90 1.97 | 1.84 | 1.90
Figures in parenthesis are arcsine values
DAS: Days After Spraying
Table 3: Bio-efficacy of insecticides/botanicals against fruit fly, B. cucurbitae on bottle gourd (Pooled) (Second spray)
Per cent fruit infestation
’\?. Treatments ((;3)730. (Number basis) (Weight basis
0. 0)/Dose| Before 12 15 Before 12 15
spray 3 DAS|6 DAS|9 DAS DAS | DAS spray 3 DAS|6 DAS|9 DAS DAS | DAS
1 Spinosad 45 SC 0.013 1232 |11.82|11.10|12.22| 13.03 | 13.68 11.18 9.52 | 8.90 | 9.68 | 10.55 | 11.45
) ) (20.54) |(20.10)(19.45)|(20.45)[(21.16)|(21.70)| (19.51) |(17.96)/(17.35)|(18.13)(18.94)|(19.76)
2 Indoxacarb 14.5 SC 0.010 13.07 |12.37|11.80|12.67 | 13.58 | 14.45 11.93 10.42| 9.80 [ 10.55| 11.23 | 11.90
' ) ) (21.19) |(20.59)/(20.09)|(20.85)[(21.62)|(22.34)| (20.19) [(18.83)/(18.24)((18.94)(19.57)|(20.16)
3 Acephate 75 SP 0.075 13.85 |13.48|12.22|13.52| 14.72 | 15.28 12.48 10.93|10.25(11.03 | 11.88 | 12.53
) ) (21.85) |(21.54)(20.45)|(21.57)[(22.56)|(23.01)| (20.68) [(19.30)/(18.67)|(19.39)|(20.15)|(20.71)
4 Quinalphos 25 EC 0.025 17.18 |16.22|15.16 |16.01| 17.65 | 18.33 15.31 13.67|12.90 | 14.95| 16.02 | 17.03
) ) (24.48) |(23.74)(22.92)((23.59)[(24.84)|(25.35)| (23.03) [(21.70)[(21.04)|(22.74)|(23.58)|(24.35)
5 Dimethoate 30 EC 0.030 17.08 |16.06|14.90|15.56 | 17.47 | 18.03 14.92 13.41|12.71{14.35| 15.58 | 16.58
' ) (24.41) |(23.62)[(22.70)|(23.23)[(24.70)|(25.13)| (27.71) [(21.49)/(20.89)|(22.25)|(23.23)|(23.99)
6 Azadirachtin 5mi/l 21.30 |20.92(20.25|21.50 | 22.40 | 23.10 18.16 16.58 | 15.65 | 18.01 | 19.15 | 20.25
) (27.49) |(27.21)(26.74)|(27.62)[(28.24)|(28.72)| (25.22) |(24.03)(23.29)|(25.11)|(25.95)|(26.73)
7 NSKE smi/l 22.18 |21.47(21.03|21.95| 23.60 | 24.06 18.30 17.05|15.75|18.40| 19.35 | 20.48
) (28.10) |(27.60)[(27.30)|(27.93)[(29.05)|(29.37)| (25.32) |(24.39)/(23.37)|(25.40)|(26.09)|(26.89)
8 Khimp extract 5mi/l 22.61 |21.88(21.33|22.93| 24.13 | 24.52 19.01 17.78|16.68 | 18.88 | 20.18 | 21.08
" |(Leptadenia pyrotechnica) (28.39) |(27.89)(27.51)|(28.60)[(29.42)|(29.68)| (25.84) [(24.94)/(24.10)|(25.75)(24.69)|(27.33)
9 Tumba extract 5mi/l 23.86 |22.50(22.26|23.60 | 24.80 | 24.83 19.57 18.15|17.00 [ 19.51 | 20.68 | 21.82
" | (Citrullus colocynthis) (29.24) |(28.31)|(28.15)|(29.05)[(29.86)|(29.89)| (26.25) [(25.21)/(24.34)|(26.21)|(27.05)|(27.84)
10 Control 4441 | 48.27|43.58|39.72 | 37.85 | 34.33 31.56 36.23 | 42.58|37.95| 34.18 | 30.32
' (41.79) |(44.00)[(41.31)\(39.07)[(37.96)|(35.87)| (34.17) |(37.00)/(40.70)|(38.02)|(35.78)|(33.53)
S.Em.+ 0.76 0.64 | 0.68 | 0.59 | 0.67 | 0.65 0.64 0.71 ] 0.74 | 0.66 | 0.68 | 0.65
C.D at (P=0.05) 2.26 1.89 | 201 | 1.77 | 2.00 | 1.93 1.90 212 1220|198 | 2.03 | 1.93

Figures in parenthesis are arcsine values

DAS:

Days After Spraying
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Fig 1: Bio-efficacy of insecticides/botanicals against fruit fly, B. cucurbitae on bottle gourd (Pooled) (first spray)
50 H|Spinosad M Indoxacarb ™ Acephate ®Quanalphos ®Dimethoate ® Azadirachtin ® NSKE ®Khimp extract = Tumba = Control
45
40 -
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= 3
2
g 25
= 20
£ 15
10
5
0
Before 3 DAS 6 DAS 9 DAS 12DAS  15DAS Before 3 DAS 6 DAS 9 DAS 12 DAS  15DAS
Spray Spray
Number basis Weight basis
Fig 2: Bio-efficacy of insecticides/botanicals against fruit fly, B. cucurbitae on bottle gourd (Pooled) (second spray)
Conclusion Acknowledgement

The effectiveness of different treatments was observed on the
basis of per cent fruit infestation in number and fruit weight
basis. The overall efficacy of treatments at 3, 6, 9, 12 and 15
days against fruit fly revealed that all the treatments were
remained significantiy superior over control. The minimum
infestation on number and weight basis was observed in
spinosad followed by indoxacarb and acephate and these three
treatments were comparable to each other in their efficacy.
The next effective treatments were dimethoate followed by
quinalphos.

Tumba extract @ 5 ml I was proved least effective in respect
to fruit damage on number and fruit weight basis followed by
treatment of Khimp extract (5 ml I).

The order was effectiveness after three days of application
Spinosad>Indoxacarb>Acephate>Dimethoate>Quinalphos>A
zadirachtin> NSKE >Khimp extract >Tumba extract.

The author are thankful to the Dean, College of Agriculture,
SKRAU Bikaner for providing necessary facilities and
permission to conduct the study.

References

1. Ali H, Ahmad S, Hassan G, Amin A, Hussain Z, Naeem
M. Bioefficacy of different plant extracts against melon
fruit fly in bitter gourd pak. Journal of Weed Science and
Research. 2011;17(2):143-149.

2. Babu PG, Reddy DJ, Jadhav DR, Chiranjeevi C, Khan
MA. Comparative efficacy of selected insecticides
against pest of water melon. Pesticide Research Journal.
2002;14(1):57-62.

3. Bhatnagar KN, Yadava SRS. An insecticidal trial for
reducing the damage of some cucurbitaceous fruits due to
Dacus cucurbitae Cog. Indian Journal of Entomology.

~87


http://www.thepharmajournal.com/

The Pharma Innovation Journal

10.

11.

12.

13.

14.

15.

16.

17.

18.

1992;54(1):66-69.

Bhowmik P, Mandal D, Chatterjee ML. Chemical
Management of Melon Fruit Fly, Bactrocera cucurbitae
Conquillett (Diptera: Tephritidae) on Bitter Gourd
(Momordica charantia Linn.) Pesticide Research Journal.
2014;26(1):68-73.

Dhillon MK, Naresh JS, Singh R, Sharma NK.
Evaluation of bitter gourd (Momordica charantia L.)
genotypes to melon fruit fly, Bactrocera cucurbitae
(Coquillett). Indian Journal of Plant Protection.
20054a;33:55-59.

Dhillon MK, Singh R, Naresh JS, Sharma NK. Influence
of physic chemical traits of bitter gourd, Momordica
charantia L. on larval density and resistance to melon
fruit fly, Bactrocera cucurbitae (Coquillett). Journal of
applied entomology. 2005b;129(7):395-399.
Hanumantappa M, Hugar SV, Sujay YH, Mallikarjun N.
Efficacy of new insecticide molecules against cucurbit fly
Bactrocera cucurbitae Coq. (Tephritidae: Diptera) in
cucumber. Madras Agriculture Journal. 2013;100(4-
6):528-530.

Ho-Kun Yaw. Effectiveness of spinosad bait in the
control of Oriental fruit fly (Diptera: Tephritidae) in
guava orchards. Journal of Taiwan Agricultural Research,
2005;54(3):162-168.

Kate AO, Bharodia RK, Joshi MD, Paradeshi AM,
Makadia RR. Efficacy of various insecticides against fruit
fly, Bactrocera cucurbitae (Coquillet) infesting
cucumber. International Journal of Plant Protection,
2010;3(1):80-82

Khattak MK, Rashid M, Abdullah K. Effect of neem
derivatives on infestation, settling and oviposition of
melon fruit fly (Bactrocera cucurbitae coq.) (Tephritidae:
Diptera). Pakistan Entomology. 2009;31:11-15.
Khursheed S, Raj D. Bioefficacy of certain insecticides
and biopesticides against melon fruit flies, Bactrocera
spp. Pest Management of Horticulture Ecosystem,
2012;18(2):143-148.

Mehta PK, Chandel RS, Kashyap NP. Control of fruit fly,
Bactrocera cucurbitae (Cog.) on cucumber In Himachal
Pradesh. Pestology. 2000;24(10):53-55.

Nath P, Bhushan S, Kumar A. Efficacy of certain eco-
friendly insecticides and bait spray against fruit fly (B.
cucurbitae) infesting fruits of bottle gourd. Vegetable
Sciences. 2007;34:150-152.

Nehra S, Singh S, Samota RG, Choudhary AL. Bio-
efficacy of newer insecticides and bio-pesticides against
fruit fly, B. cucurbitae (Coquillett) on round gourd.
Journal of Entomology and Zoology Studies.
2019;7(4):97-101.

Oke OA. Effectiveness of two insecticides to control
melon fruit fly, Bactrocera cucurbitae (Cog.) in
cucumber (Cucumis sativus L.) crop at Anse Boileau
Seychelles. European Journal of Scientific Research.
2008;22(1):84-86.

Pal S, Singh DK, Umrao RS, AYadav V. Bio-efficacy of
neem formulations and organic chemicals for
management of Bactrocera cucurbitae in Bottle gourd,
Annals of plant protection sciences, 2015;23(1):19-22.
Pareek BL, Bhargava MC. Estimation of avoidable losses
in vegetable crop caused by borers under semi-arid
conditions  of  Rajasthan.  Insect  environment.
2003;9(2):59-60.

Premchand Kashyap NP, Sharma DC, Chand P. Residual

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

~828 "™

http://www.thepharmajournal.com

toxicity of insecticides applied against fruit borer,
Helicoverpa armigera and fruit fly, Bactrocera
cucurbitae and their dissipation on tomato. Indian Journal
of agricultural Science. 2003;73(9):521-523.

Rajapakse R, Ratnasekera D. The management of the
major insect pests Bactrocera cucurbitae (Diptera:
Tephritidae) and Aulacophora spp. (Coleoptera:
Scarabaeidae) in cucurbits in Southern Sri Lanka under
three intensive systems: Integrated, chemical and organic
agriculture. Acta Horticulture. 2007;731:303-307.
Ranganath HR, Suryanarayana MA, VeenaKumari K.
Management of melon fruit fly Bactrocera cucurbitae
(Coquillett) in South Andaman, Insect Environment.
1997;3(2):32-39.

Ruiz-Torres NI, Maduefio-Magdaleno C, Montiel-Bueno
A. Efficacy of ground application with Spinosad and
Imidacloprid bait sprays to control olive fruit fly
(Bactroceraoleae). Preliminary results. Boletin de
Sanidad Vegetal Plagas. 2004;30;415-425.

Sawai HR, Godse SK, Narangalkar AL, Haldankar PM,
Sanas PM. Bio efficacy of some insecticides against fruit
flies infesting ridge gourd. Journal of Soils and Crops.
2013;24(1):174-180.

Sharma RK, Sinha SR. Evaluation of some novel and
eco-friendly insecticides against fruit fly of bitter gourd.
Journal of Insect Science. 2009;22:202-203.

Sharma SK, Punamand, Kumar R. Management of fruit
fly (Bactrocera Spp.) in cucumber (Cucumis sativus
Linn.) grown organically. Journal of Biopesticides,
2016;9(1):73-79.

Shivangi L, Swami H. Bio-intensive management of fruit
fly, Bactrocera cucurbitae (Coquillett.) in cucumber.
Journal of Entomology and Zoology Studies.
2017;5(3):1823-1826.

Tomar P, Singh G. Efficacy of neem, certain plant
extracts and oils as ovipositional deterrents against melon
fruit fly Bactrocera cucurbitae (Cog.). National
Conference on Plant Protection & New Horizons in
millennium Feb. 23-25, held at Rajasthan College of
agriculture, Udaipur. 2001, 39.

Vayssieres JF, Carel Y. Cucurbits insected by Dacini
(Diptera: Tephritidae) in Reunion: A list of host-plants
with stages of fruits susceptibility to stinging by females
for cultivated species. Annales de la Societe
Entomologique de France. 1999;35:197-202.

Waseem MA, Naganagoud A, Patil BV, Prabhuraj A,
Hussain A. Efficacy of some insecticides against melon
fly, Bactrocera cucurbitae (Coquillett) on cucumber.
Karnataka Journal of Agriculture Science. 2009;22:701-
702.


http://www.thepharmajournal.com/

