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Seasonal abundance of Melon fruit fly, Bactrocera cucurbitae (Coquillett)
infesting cucumber in relation to abiotic factors

ABSTRACT

The present investigation on seasonal abundance of melon fruit fly in relation to
weather parameters was conducted in cucumber at the farmers field, Kharsad, Navsari,
Gujarat using Nauroji Stonehouse fruit fly trap containing cue-lure baited wooden block
during summer 2022.Studies on seasonal abundance revealed that in cucumber the activity of
adults of B. cucurbitae commenced from 13™ Standard Meteorological Week (SMW) i.e., 4™
week of March and continued till 19™ SMW (1% week of May) which ranged from 38.00 to
59.75 with an average of 45.11 male fruit flies per four traps while, the peak adult population
was observed during 17" SMW i.e., 4" week of April (59.75 mean male fruit flies/4 traps).
Moreover, adult population of melon fruit fly showed positive and significant correlation with
maximum temperature and negative and significant correlation with morning relative
humidity.

Key words:Bactrocera cucurbitae, abundance, weather parameters, cucumber

INTRODUCTION

The cucumber (Cucumis sativus L.) is a widely cultivated plant of the family
Cucurbitaceae which originated in India and is one of the monoecious warm season annual
crops cultivated by man for over 3,000 years (Enujeke, 2013). The climate of India is
favorable for growing most cucurbit crops, especially cucumber. Cucumber prefers a hot
climate i.e., 65°F to 75°F.Several species of fruit flies have been reported damaging the
cucurbit fruits in India viz., Bactroceracucurbitae (Coquillett), Dacus ciliatus (Loew),
Bactroceradiversus (Coquillett), Bactroceralatifrons (Hendel), Bactroceraparvulus (Hendel),
Bactrocera tau (Walker), Bactrocerazonatus (Saunders) and Myriopardispardaliva (Bigot)
(Kapoor, 1970). Among them, Bactroceracucurbitae (Coquillett) (Diptera: Tephritidae)
[Synonyms: Chaetodacuscucurbitae (Coquillett); D. cucurbitaeCoquillett;
Strumetacucurbitae (Coquillett); Zeugodacuscucurbitae (Coquillett)] is one of the most

damaging species to cucurbits and it was originally reported from Hawaii. It is also known as



melon fruit fly and cucurbit fruit fly due to its preference over melons and cucurbits,
respectively (Kapoor, 1993).

The level of infestation of B. cucurbitae varies from host to host and environmental
condition of particular area (Muhammad et al., 2007).B. cucurbitae has become cosmopolitan
in distribution and includes a very large number of hosts in its range due to their greater
adaptability to different kinds of habitats (Udvardy, 1969).Its nature of damage depends
mostly on prevailing climatic conditions and diversity of hosts. Therefore, monitoring its
population build-up is one of the most important steps in determining appropriate time and
suitable method of management (Dhillon et al., 2005).

MATERIALS AND METHODS

The present investigation on the seasonal abundance of the melon fruit fly in
cucumber was carried out during summer 2022 in farmer's field at Kharsad, Jalalpore,
Navsari, Gujarat. Village Kharsad was geographically located at 20° 49 54.6” N latitude and
72° 54’ 32.0” E longitude with an elevation/altitude of 14 meters above the mean sea level
(MSL).The details of experiment are given in below.

Chart 1. Experimental details

1 | Size of plot 0.5 acre

2 | Crop and variety Cucumber and Alamgir CT 380
3 | Method of sowing Dibbing on ridge

4 | Spacing 1.50m x 0.50 m

5 | Date of sowing 24" February, 2022

The experimental plot was kept free from the insecticidal spray throughout the crop
season. Four Nauroji Stonehouse Fruit Fly traps containing cue-lure impregnated wooden
blockwere installed by keeping trap to trap distance of 30.00 m for monitoring the melon fruit
fly abundance during the crop season. The observations were recorded as soon as the
incidence is noticed.Numbers of adult male of B. cucurbitae caught per trap were counted
and recorded at weekly intervalsas per SMW. Data on different weather parameters viz.,
minimum temperature (Tmin.°C), maximum temperature (Tmax.°C), morning relative humidity
(RH I %), evening relative humidity (RH 11 %) and rainfall (mm) were used to study their
effect on seasonal abundance of B. cucurbitae. The degree of a linear relationship between
number of adult male of B. cucurbitaecaught per four traps and weather parameters was
worked out through Karl Pearson’s coefficient of correlation formula:

Cov (x,y)

VV(x) X V(y)

Coefficient of correlation (7, ) =




Where, ryy, = coefficient of correlation, cov (x, y) = covariance of the characters x and
y, and V(x) and V(y) = variance of the characters x and y, respectively.

RESULTS AND DISCUSSION
Seasonal abundance of melon fruit flies infesting cucumber

Data on the mean number of male adult melon fruit flies per four traps per week in
relation to weather parametersare presented in Table 1 and depicted in Figure 1.Data
indicated that the activity of adults of melon fruit flies, B. cucurbitae in cucumber
commenced from 13"SMW i.e., sixweeksafter sowing (WAS) and continued till 19"sSMwW
(1%'week of May) which ranged from 38.00 to 59.75 with an average of 45.11 male fruit flies
per four traps. The peak adult population was observed during 17"SMW i.e., 4™week of April
(59.75 54 mean male fruit flies/4 traps) whereas lowest population was noticed during
13"SMW (38.00 mean male fruit flies/4 traps).

Present findings are more or less in conformity with those of earlier workers. Patnaik
et al. (2004) noted peak population of the melon fruit fly during April-May i.e., around 18" to
20"SMW in bitter gourd moreover, Sawai et al. (2019) noticed moderate to high adult melon
fly activity during summer season (12" to 18" SMW) in bitter gourd, while the sudden rise in
fruit fly catches in cue-lure based traps was found during 14™ (127.30 flies/trap/week) and
16"SMW (63.67 flies/trap/week). The difference in the abundance may probably be due to
the difference in sowing dates of the crop.
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Fig. 1: Seasonal abundance of melon fruit fly, B. cucurbitaein cucumber in relation to
weather parameters during summer 2022-23

Table 1: Seasonal abundance of melon fruit fly, B. cucurbitae in cucumber in relation to
weather parameters during summer 2022

Temperature . Mean number of

Month | SMW | WAS 0 RH (%) | Rainfall |0 it flies/
Tome | Tom | RAT [ RATT| (MM traps
March 13 6 35.50 | 21.53 | 94.86 | 49.02 0.00 38.00
April 14 7 34.80 | 21.56 | 98.28 | 55.19 0.00 40.75
15 8 35.90 | 23.07 | 92.58 | 57.05 0.00 44.00
16 9 35.16 | 23.29 | 88.67 | 45.79 0.00 47.50
17 10 | 39.50 | 23.19 | 85.39 | 47.92 0.00 59.75
18 11 34.81 | 25.21 | 90.11 | 63.30 0.00 43.25
May 19 12 | 37.17 | 26.29 | 88.49 | 53.38 0.00 42.50

Mean+SD 45.11+7.08

Correlation between adult population ofB. cucurbitaeinfesting cucumber and weather
parameters

The data on correlation between weekly mean male fruit flies caught in fourNauroji
Stonehouse Fruit Fly trapscontaining cue-lure impregnated wooden block and weekly mean
value of different weather parametersis presented in Table 2 and discussed here under.

Table 2: Correlation coefficient of mean adult male population of B. cucurbitae infesting
cucumberin relation to different weather parameters

Sr. No. | Weather parameters Correlation coefficient (r)
1 Maximum Temperature (°C) 0.793*
2 Minimum Temperature (°C) 0.099
3 Morning Relative Humidity (%) —0.758*
4 Evening Relative Humidity (%) —0.378

The result of the analysis on correlation between male fruit fly catches of B.
cucurbitae and different weather parameters revealed that all the weather parameters
contributed more or less towards increasing or decreasing melon fruit fly population. The
abundance level of
B. cucurbitae had a significant positive correlation with maximum temperature (r=0.793)
while, the correlation of fly catches was significantlynegative with morning relative
humidity(r=-0.758). The correlation of fly catches was positive with minimum temperature
(r=0.099), while it was negative with evening relative humidity (r=-0.378).

Similar observation with regard to influence of meteorological parameters on the
seasonal abundance of melon fruit fly was also recorded earlier by several workers.Kate et al.
(2009) revealed that the maximum (r=0.667) and minimum (r=0.379) temperaturehad

positive correlation with fruit fly population whileevening relative humidity had negative




correlation (r=-0.1738) in cucumber. Bhowmik et al. (2014) observed a significant positive
correlation with maximum temperature and a negative correlation with RH-I and RH-1I in
bottle gourd. Abhilash et al. (2017) observed a significant positive correlation with maximum
(r=0.754) temperature whereas, negative non -significant relationshipwith afternoon relative
humidity (r=-0.179) in ridge gourd.
CONCLUSION

Seasonal abundance of melon fruit fly was maximum during second fortnight of April
i.e.,17" SMW. The activity of adults of melon fruit flies, B. cucurbitaein cucumber
commenced from 13"SMW i.e., 4"™week of March and continued till 19"SMW (1%week of
May). The weather parameters viz., maximum temperature and morning relative humidity had
greater influence on population fluctuation.The knowledge on seasonal abundance of melon
fruit flies helps in deciding the timing of application of appropriate management practices.
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