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ABSTRACT

The experiment on effect of weather parameter on incidence of fruit fly, B. cucurbitae
Coquillett in sponge gourd was carried out during two consecutive years kharif 2014 and 2015
at Agronomy Farm, Junagadh Agricultural University, Junagadh. It was observed during the
study that the male fruit flies of B. cucurbitae was started catches in the fruit fly traps at one
week after seed germination (WAG) i.e. 32 standard meteorological week (SMW). The number
of fly per trap was increase continues during 33 to 37 SMW and it’s ranged from 23.50 to
55.00 flies per trap. However, from 38 to 42 SMW (7" to 11" WAG) the fly catches increased
very fast. The maximum 117.50 male flies catches per trap were noted in 42 SMW. Thereafter,
the fruit fly density was decreased continue from 43 SMW (12" WAG) to 46 SMW (15" WAG).
The fruit infestation was commenced in 3 week of September (7" WAG) with 21.88 per cent
fruit damage. The infestation of fruit increased continue from 40" SMW (9" WAG) to 42"
SMW (11" WAG) and reached peak level with 35.81 per cent fruit damage on 42" SMW. The
maximum temperature, bright sunshine and evaporation had highly significant and positive
correlation with fruit fly population, while wind speed and relative humidity had highly
significant and negative correlation with fruit fly population.
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INTRODUCTION

Cucurbits, a common name given to
a number of vegetable crops belonging to
botanical family cucurbitaceous which
mostly possess trailing habit, are extensively
grown all over the tropical and sub-tropical
countries and include the largest number of
summer and rainy season vegetables. The
different insect pest damage was found at
different stages of crop. These include
melon fruit fly (Bactrocera cucurbitae
(Coq.)), aphids (Aphis gossypii Glower),
white fly (Bemisia tabaci Gennadius), leaf
miner (Liriomyza trifolii Burgess), jassid

(Amrasca biguttula biguttula Ishida) and
pumpkin beetles (Raphidopalpa foveicollis
Lucas) that causes varying degrees of
damage to the crop. Among these, melon
fruit fly is a serious pest and was first
described by Coquillett (1899) as Dacus
cucurbitae on cucurbit from Hawaii. Later
on, it was reported in different parts of the
world viz., Australia, Mayanmar, China,
East Africa, Taiwan, Hawaii, Malaysia,
Nepal, Pakistan, Phillippines and Sri Lanka
(Narayanan and Batra, 1960). In India, the
incidence of the melon fly was first reported
by Lefroy (1907) on cucurbits. Melon fruit
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fly damages over 81 plant species, but plants
belonging to the family cucurbitaceae are
most preferred hosts (Allwood et al., 1999).
Depending on the environmental conditions
and susceptibility of the crop species, the
extent of losses varies between 30 to 100 per
cent (Dhillon et al., 2005; Shooker et al.,
2006). This pest is reported to cause 80 per
cent infestation in cucumber and bottle
gourd, 60 per cent in bitter gourd and 50 per
cent in sponge gourd (Gupta and Verma,
1992). Before attempting for control strategy
of any insect pests, the basic information on
incidence of insect pest on host plant carry
over in different season is necessary. Hence,
the present investigation was carried on
seasonal incidence of fruit fly, B. cucurbitae
on sponge gourd.
MATERIALS AND METHODS

In order to study on effect of weather
parameter on incidence of fruit fly, B.
cucurbitae in sponge gourd, study was
carried out during two consecutive years
kharif 2014 and 2015 at Agronomy Farm,
Junagadh Agricultural University, Junagadh.
For recording observations, whole plot was
divided into ten equal parts. From each part
five plants were selected randomly and
tagged, thus total 50 plants selected in which
observations were recorded. The
observations on infested fruits and healthy
fruits as well as number of maggots from
infested fruits were recorded at each picking
and continue still last picking. Total twelve
fruit pickings were made during cropping
period. In order to catch the male flies of B.
cucurbitae, a single cue-lure baited trap was
installed and observations on catches of
male flies were made at weekly intervals
throughout the crop season. Plot was kept
completely free from the insecticidal spray.
Data, thus, obtained were correlated with
abiotic factors to determine effect on
fluctuation of B. cucurbitae. In order to
study the instantaneous effect of weather
parameters on population fluctuation of B.

cucurbitae, the data of physical factors of
environment were analyzed for correlation
coefficient values.
RESULTS AND DISCUSSION

The data (Table 1) (Figure 1)
revealed that the catches of male fruit flies
of B. cucurbitae was started on installation
of cue lure baited fruit fly traps in the field
after one week of seed germination. The
number of fly per trap was increased
continue and 23.50, 28.00, 41.50, 48.50 and
55.00 flies per trap recorded in 33, 34, 35,
36 and 37 SMW, respectively. However,
from 38 to 42 SMW, the fly catches
increased very fast and recorded 68.00 to
117.50 male flies per trap and reached peak
on 42 SMW. Thereafter, the fruit fly density
was fast decreased with 90.50, 57.50, 43.50
and 32.00 flies per trap during the 43, 44, 45
and 46 SMW, respectively. The similar
trend was observed in fruit infestation (%).

The male fruit fly recorded in the
traps (16.50 to 55.00 flies/trap/week) during
1% to 6™ WAG was before fruit setting on
the sponge gourd plants, which might be
attracted from surrounding or left over host
plants. The fruit fly population increased
from 7" WAG to 11" WAG, when fruits of
sponge gourd were available in the field
(during reproductive stage of the crop). The
fly population was decreased from 12"
WAG to 15" WAG, when the crop was
towards maturity stage. The percentage of
fruit infested was also increased 24.76 to
35.81 per cent with increased fly population
(85.50 to 117.50 flies/trap/week). Ravi et al.
(1998) noted that fruit fly was serious pest
of cucumber between June and October.
However, Sanja (2005) reported that
infestation of melon fruit fly on bitter gourd
commenced in 3" week of September and
increased during next three weeks and found
peak in 2" week of October during 2004 at
Juangadh. In present study, also the
population of B. cucurbitae was higher
during 3" week of September to 3 week of
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October on sponge gourd at Junagadh. Thus,
the period of higher activities of B.
cucurbitae is varied from location to
location as reported by above scientists. This
may be due to variation in the distribution
and abundance of hosts, climatic conditions,
topography, inter-specific ~ competition
between the flies and other biotic factors.
The data of Correlation coefficient
(Table 2) (Figure 1) showed that maximum
temperature, bright sunshine, evaporation
and per cent fruit infestation had highly
significant positive correlation with B.
cucurbitae population. Wind speed had
highly significant, while maximum relative
humidity had significant negative correlation
with fruit fly population (r= -0.749** and -
0.574*). The population of the melon fruit
fly on sponge gourd was increased
significantly with increase in maximum
temperature from 31.90 °C to 37.32 °C,
bright sunshine from 5.84 to 9.22 hr per day,
evaporation from 3.47 to 5.25 mm per day
and fruit infestation from 21.88 to 35.81 per
cent. Raghuvanshi et al. (2012) found that
the temperature had a significant positive
correlation with adult abundance, fruit
damage and pupal population of fruit fly on
bitter gourd, while other abiotic factors viz.,
relative humidity (maximum and minimum)
and rainfall had a non-significant effect on
fruit fly adult activity, fruit damage and
pupal population on bitter gourd. Ganie et
al. (2012) noted that population of fruit fly
was significantly correlated with minimum
and maximum temperature. In present study,
population density of fruit fly showed highly
significant  positive  correlation  with
maximum temperature as well as mean
temperature, bright sunshine, evaporation
and per cent fruit infestation, however
highly significant and significant negative
correlation with wind speed and maximum
relative humidity, respectively. Thus, the
correlation  of  fly  catches  with
meteorological factors varied at different

locations as reported by above scientists.
This may be due to variation in the
distribution and abundance of hosts, climatic
conditions,  topography, inter-specific
competition between the flies and other
biotic factors.
CONCLUSION
From the results and discussion,
it can be concluded that the male fruit flies
of B. cucurbitae was started catches in the
fruit fly traps at one week after seed
germination (WAG) i.e. 32 standard
meteorological ~week  (SMW).  The
maximum 117.50 male flies catches per trap
were noted in 42 SMW. The fruit infestation
was commenced in 3 week of September
(7" WAG) with 21.88 per cent fruit damage.
The infestation of fruit increased continue
from 40" SMW (9" WAG) to 42" SMw
(11" WAG) and reached peak level with
35.81 per cent fruit damage on 42" SMW.
The maximum temperature, bright sunshine
and evaporation had highly significant and
positive correlation with fruit fly population,
while wind speed and relative humidity had
highly significant and negative correlation
with fruit fly population.
REFERENCES
Allwood, A. J.; Chinajariyawong, A.; Drew,
R. A. |.; Hamacek, E. L.; Hancock,
D. L.; Hengsawad, C.; Jinapin, J. C.;
Jirasurat, M.; Kong Krong, C.;
Kritsaneepaiboon, S.; Leong, C. T.
S. and Vijaysegaran, S. (1999). Host
plant records for fruit flies (Diptera:
Tephritidae) in South-East Asia. The
Raffles  Bulletin  of  Zoology,
Supplement, 7: 1-99.
Coquillette, D. W. (1899). A new Trypetid
form Hawaii. Ent. News., 10: 129-
130.
Dhillon, M. K.; Singh, R.; Naresh, J. S. and
Sharma, H. C. (2005). The melon
fruit fly, Bactrocera cucurbitae: A
review of its biology and
management. J. Insect Sci., 5: 40.

www.arkgroup.co.in

Page 279



AGRES - An International e. Journal (2018) Vol. 7, Issue 2:277-283

ISSN : 2277-9663

Ganie, S. A.; Khan, Z. H.; Ahangar, R. A;;
Bhat, H. A. and Barkat Hussain
(2012). Population dynamics,
distribution, and species diversity of
fruit flies on cucurbits in Kashmir
Valley, India. J. Insect Sci., 13: 1-7.

Gupta, D. and Verma, A. K. (1992).
Population fluctuation of the fruit
flies (Dacus cucurbitae Cog. and
Dacus tau Walker) infesting
cucurbitaceous crops. Adv. pl. sci.,
5(2): 518-523.

Lefroy, H. M. (1907). The more important
insects injurious  to Indian
Agriculture. Memories of
Department of Agriculture, India.
1(2): 113-252.

Narayanan, E. C. and Batra, H. N. 1960.
Fruit flies and their control. Indian
Council of Agricultyral Research
publications, New Delhi, India.

Raghuvanshi, A. K.; Satpathy, S.And
Mishra, D. S. (2012). Role of abiotic
factors on seasonal abundance and
infestation of fruit fly, Bactrocera
cucurbitae (Coq.) on bitter gourd. J.
Pl. Res., 52(2): 264-267.

Ravi, K. C.; Puttaswamy; Viraktamath, C.
A. and Mallik, B. (1998). Seasonal
incidence of insect pests of gherkins,
Cucumis anguria L. Advances in
IPM  for horticultural  crops
Proceedings of the First National
Symposium on Pest Management in
Horticultural Crops environmental
implications and thrusts, Bangalore,
India, 15-17 October-132-134.

Sanja, H. G. (2005). Biology, population
dynamics and chemical control of
melon fruit fly (Dacus cucurbitae
Coquillet) on bitter gourd. M.Sc.
(Agri.)  Thesis  (Unpublished).
Junagadh Agricultural  University,
Junagadh.

Shooker, P.; Khayrattee, F. and Permalloo,
S. (2006). Use of maize as a trap
crops for the control of melon fly, B.
cucurbitae (Diptera: Tephritidae)
with GF-120. Bio-control and other

control methods (online).
(http//www.fcla.edu/FlaEnt/fe87
354.pdf.).

www.arkgroup.co.in

Page 280



AGRES - An International e. Journal (2018) Vol. 7, Issue 2:277-283

ISSN : 2277-9663

Table 1: Numbers of fruit fly catches/trap and fruit infestation of caused by B. cucurbitae

in sponge gourd ecosystem

Month and Fruit Fly Catches/ . .
Weeks WAG T);ap Pooled Fruit Infestation (%) Pooled
(SMW) 2014 2015 2014 2015
Aug. 1%(32) 1 18 15 16.50 -- -- --
2"((33)| 2 25 22 23.50 - - -
3934 | 3 31 25 28.00 - - -
4M(35) | 4 45 38 41.50 - - -
Sep. 1°(36) | 5 52 45 48.50 -- -- --
2"(37)| 6 65 45 55.00 - - -
39@38)| 7 88 48 68.00 22.54 21.21 21.88
4"(39)| 8 96 75 85.50 25.30 24.22 24.76
Oct. 1(40) | 9 105 80 92.50 32.99 31.06 32.02
2" (41)| 10 111 96 103.50 33.00 33.82 33.41
3942)| 11 120 115 117.50 36.84 34.78 35.81
4M(43) | 12 85 96 90.50 34.88 33.33 34.11
5M(44) | 13 53 62 57.50 31.58 29.63 30.84
Nov. 1%(45) | 14 39 48 43.50 30.12 28.57 29.35
2" (46) | 15 28 36 32.00 28.21 22.58 25.40

WAG : Week After Germination,

SMW: Standard Meteorological Week

Table 2: Correlation coefficient (r) between fruit infestation (%) and population density of

fruit fly in relation to abiotic factors

Correlation coefficient (r)
Weather Parameters

2014 2015 Pooled
Fruit infestation (%) and population density 0.682** 0.787** 0.746>*
Maximum Temperature (0C) (Max T) 0.545* 0.806** 0.722**
Minimum Temperature (OC) (Min T) -0.242 -0.120 -0.150
Mean Temperature (OC) (Mean T) 0.574* 0.519* 0.674**
Maximum Relative Humidity (%) (Mo RH) -0.669** -0.520* -0.574*
Minimum Relative Humidity (%) (Eve RH) -0.444 -0.330 -0.417
Mean Relative Humidity (%) (Mean RH) -0.520* -0.409 -0.472
Vapour Pressure (mm of Hg) (VP) -0.380 -0.058 -0.196
Wind Speed (km/hr) (WS) -0.556* -0.753** -0.749**
Bright Sunshine (hr/day) (BSS) 0.635* 0.735** 0.713**
Rainfall (mm) (RF) -0.266 -0.139 -0.219
Evaporation (mm) (Evap) 0.632* 0.631* 0.691**
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Appendix 1: Weather Data (Pooled data of the two years 2014 and 2015)

Ms\r;g; lflsnd Temperéture ‘c) Relativioz )umidity M\;esn WS BSS RE Evap.
(SMW) Max. | Min. | Mean | Max. | Min. | Mean (mm) (km/hr)| (hr/day)| (mm) | (mm)
Aug. 1%(32) | 31.36 | 24.12 | 27.74 | 91.65 | 78.36 | 85.00 | 24.49 | 4.81 0.98 1.29 2.42
2"9(33) [ 31.92 | 24.10 | 28.01 | 91.14 | 70.72 | 80.93 | 24.41 | 5.09 1.98 1.93 2.82
3"(34) | 32.67 | 24.60 | 28.63 | 89.00 | 68.86 | 78.93 | 23.84 | 3.51 3.40 0.64 3.86
4™ (35) | 31.82 | 23.73 | 27.77 | 88.14 | 72.22 | 80.18 | 23.19 | 3.14 133 | 1140 | 3.35
Sep. 1°(36) | 32.31 | 23.74 | 28.03 | 83.79 | 60.43 | 72.11 | 21.33 | 3.22 4.55 6.50 3.80
2"9(37) | 31.79 | 23.62 | 27.71 | 86.79 | 65.72 | 76.25 | 22.45 | 2.08 386 | 1488 | 331
3"9(38) | 31.90 | 23.58 | 27.74 | 87.29 | 71.22 | 79.25 | 23.35 | 2.48 5.84 8.56 3.47
4™(39) [ 33.71 | 22.94 | 28.32 | 8350 | 60.72 | 72.11 | 23.19 | 2.63 9.44 0.00 4.96
Oct. 1% (40) | 36.29 | 23.57 | 29.93 | 76.00 | 47.36 | 61.68 | 21.83 | 1.96 8.90 0.87 5.21
2"9(41) | 36.50 | 23.02 | 29.76 | 79.86 | 52.36 | 66.11 | 22.06 | 2.11 7.80 0.75 5.04
3"(42) | 37.32 | 21.04 | 29.72 | 76.00 | 44.72 | 60.36 | 19.77 | 1.47 9.22 0.00 5.25
4™(43) | 36.42 | 20.24 | 28.33 | 69.22 | 36.00 | 52.61 | 16.53 | 1.50 6.86 0.00 4.59
5" (44) | 35.24 | 19.11 | 27.17 | 71.50 | 36.79 | 54.15 | 25.26 | 1.78 7.54 0.00 5.17
Nov. 1%(45) | 34.95 | 17.75 | 26.35 | 76.72 | 33.36 | 55.04 | 15.24 | 252 8.75 0.00 4.97
2"9(46) | 35.39 | 19.52 | 27.46 | 76.57 | 37.29 | 56.93 | 16.52 | 2.24 7.87 2.47 4.72
Where,
Min.: Minimum, Max.: Maximum, BSS: Bright Sun Shine Hours, SMW: Standard Meteorological Week,

VP: Vapour Pressure, RF: Rainfall, WS: Wind Speed, Evap.: Evaporation
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Fig. 1: Population fluctuation of B. cucurbitae on songe gourd and its correlation with weather parameters (pooled)
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