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Impact of climatic factors on seasonal occurrence 

and species diversity of fruit fly, Bactrocera spp. 

in mango orchards 

 
S Vignesh, M Chandrasekaran, S Jeeva and S Sithanantham 

 
Abstract 
Mango “King of fruits” is known for its delicious taste and pleasant aroma; besides this it’s nutritive 

property make the people to consume the fruit. The mango is the second major crop cultivated in India 

and it has a significant place in international market. The yield and quality aspects of the mango are 

highly inflicted by various insects, among them fruit fly deserves a unique position. The varied agro 

climatic conditions prevailed in India and polyphagous nature of fruit fly makes them to spread all over 

the country. The studies on the species diversity with it’s distribution pattern in a particular area and the 

influence of weather parameters on the population dynamics of fruit flies are essential to take preventive 

measures and to carry out effective management practices. Therefore, the present investigation was 

undertaken to find out the species diversity and seasonal abundance of fruit fly. The trap catches of fruit 

flies were taxonomically identified and categorized at species level. The major diversity of species 

registered in the experimental location is viz., Bactrocera caryeae (Kapoor), B. dorsalis (Hendel) and B. 

correcta (Bezzi) with a minor population of B. nigrofemoralis (White and Tsuruta) and Dacus ramanii 

(Drew and Hancock).The trapping population on seasonal dynamics showed that, the peak incidence 

(56.50 no. /trap) in the month of August and the least trapping population of fruit fly activity (3.50 no. 

/trap) in the month of December. The trapped population of fruit flies was also correlated with the 

location specific meteorological weather parameters during the experimental period. The correlation 

analysis results revealed that, the fruit fly incidence is positively correlated with maximum, minimum 

temperature and negatively correlated with morning, evening relative humidity (RH) and rainfall. 
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1. Introduction 
Mango, the most important fruit of India, is grown in an area of 1.23 million ha with an annual 

production of 10.99 million tonnes, which accounts for 57.18 per cent of the total world 

production [10]. The production of mango and it’s quality were severely affected by various 

insect pests among them fruit fly is the predominant one. The fruit flies, Bactrocera spp. is 

also known as “Peacock flies” due to its unique architect wings. These minute flies which is 

found to be a major menacing pest in mango orchards belonging to the family Tephritidae and 

order Diptera. The major species of fruit flies infesting mango are Bactrocera dorsalis, B. 

caryeae, B. correcta and B. zonata. These species can cause yield loss up to 31% with an 

annual mean of 16% in mango [2]. Besides causing the direct damage to fruit, it will also causes 

indirect loss by affecting the export of fruits [12]. Generally farmers rely on the insecticides; the 

usage of pesticides in large scale for the control of fruit flies has more negative impacts on the 

health of human beings and to the natural environment. The pesticide residues present in the 

fruits will reduce the export and brings a huge loss. In order to overcome this problem the first 

need is adequate knowledge on identification to take up the management measures in time. 

Therefore, the present investigation was made for the prediction of occurrence, species 

diversity and pattern of spread of these fruit flies species in the orchards to forecast and 

recommend the need based suitable management measure to the farmers. 

 

2. Materials and Methods 

2.1. Location of the experiment 

The experiment on the species diversity and seasonal abundance of fruit flies in mango 

orchards was carried out in the A3 block of experimental orchards of Horticultural College and  
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Research Institute for women, Tamil Nadu Agricultural 

University, Tiruchirappalli, Tamil Nadu, India located 

between 10045’N latitude and 78036’E longitude at an altitude 

of 85m above the Mean Sea Level. The observation was 

carried out from the 21st Standard Meteorological Week of 

2017 to 20th Standard meteorological week of 2018 at weekly 

interval. 

 

2.2. Trapping of fruit flies 

The prediction of occurrence, species diversity and pattern of 

spread of these fruit flies species in the mango orchards 

during 2017-18 was made by using the methyl eugenol based 

parapheromone traps procured from sun agro biotech research 

centre, Chennai. The white cylindrical jar type trap of about 

15cm height and 10cm diameter with two holes of size about 

5cm diameter in the sidewall, which act as entry point for fruit 

fly will be taken for monitoring the fruit fly activity in mango 

orchards. A wooden dispenser of size 4x2x1cm charged with 

methyl eugenol is hanged at the top of the trap using an iron 

wire act as an attractant for fruit fly. Top of the trap is entirely 

sealed and the perforated bottom is screwed with the jar trap. 

The perforations present in the bottom of the trap aids in 

drainage of the rain water. The traps were hanged in the 

mango trees at a height of 1.5m above the ground level. To 

counteract the positional effect of traps its position will be 

changed once in a week during the observation. 

 

2.3. Identification of species 

The fruit flies trapped were collected in a plastic container 

with care and taken to the entomology laboratory of Anbil 

Dharmalingam Agricultural College and Research Institute 

for identification of species. The collected specimens were 

observed under the stereoscopic microscope using the 

taxonomic keys [1]. After identification the specimens were 

mounted and preserved accordingly for further studies. 

 

2.4. Data analysis 

Weather variables such as maximum temperature, minimum 

temperature, morning and evening relative humidity, 

precipitation during the 52 standard meteorological weeks 

were collected from the meteorological laboratory of Anbil 

Dharmalingam Agricultural College and Research Institute, 

TNAU, Trichy. The weather details collected were 

summarized into weekly average and correlated with the 

weekly average of trap catches using spearman rank 

correlation to assess the influence of varied weather factors on 

the diversity and spread of fruit flies.  

 

3. Results and Discussion 

The observations on the trapping population of fruit flies 

throughout the experimental period revealed that the 

prevalence of fruit fly in mango ecosystem throughout the 

year. The major species of fruit flies occurred in the mango 

orchards of experimental location is B. caryeae, B. dorsalis 

and B. correcta in addition to this minor population of B. 

nigrofemoralis and Dacus ramanii. The prevalence, 

abundance and distribution of all these five species of fruit 

flies in the mango ecosystem were also documented and 

substantiated both in mango [15] and guava [18]. Among the 

five species registered the population and occurrence of B. 

caryeae and B. dorsalis are more when compared with B. 

correcta, the same trend of prevalence of B. dorsalis was 

documented in fruit orchards of different agro climatic zones 

of Karnataka [17]. The seasonal dynamics of fruit fly in mango 

orchards are given in Table1 indicated that, the peak 

incidence of fruit flies with abundance in population i.e., flies 

trapped per trap is maximum during the month of August’17 

(56.50) and it was followed by September’17 (55.00) and 

April’18 (27.25), the least count of fruit flies were recorded 

during the months of October, December, January and 

February with the population of < 6 flies/trap/catch with the 

annual mean trap catch of 17.49 flies/trap/tree. The 

prevalence and pattern of occurrence of fruit fly throughout 

the year and its peak incidence observed during the month of 

August and September was also strengthened and supported 

with the findings on composition of dacine fruit flies in 

cucurbit ecosystem of varied districts of Tripura [9] and in 

chilli ecosystem [19]. The population dynamics also showed 

the abundance of B. caryeae in the experimental location, 

which is followed by B. dorsalis and B. correcta. The annual 

mean trap catch of fruit flies/trap/tree registered is in the order 

of B. caryeae (7.39) > B. dorsalis (7.22) > B. correcta (3.47). 

The peak incidence of B. caryeae i.e., 26.75 and 24.00 

flies/trap/tree was recorded during the month of August’17 

and September’17, respectively and the trap catches were 

logically reduced in the months of July and April (< 6.5 

flies/trap/tree) simultaneously, the minimum trap catches of 

1.75 flies/trap/tree was recorded in October, January and 

February. The observations on minimum incidence of fruit fly 

population in the month of October and January is also well 

documented both in mango and guava [5]. 

Considering the trapping population of B. dorsalis/trap/tree, 

the high incidence was observed during the month of 

August’17 (20.50). It was gradually increased in the month of 

September’17(21.75) and again the trapping population was 

in reduction up to March’18 but, in the month of April’18 

again the average population of 11.75/trap/tree was noticed. 

The least number of trapping population i.e., < 2 

flies/trap/tree was entrapped during the months of June, 

December and January. The least population and poor 

dispersal of B. dorsalis in the months December and January 

was also in tune with the earlier findings reported in mixed 

fruit plantations [16]. The overall diversity and distribution 

pattern of B. dorsalis recorded in the experimental period is in 

accordance with the previous findings registered in the melon 

fly, Bactrocera cucurbitae in the foot hills of Himalaya [8]. 

 
Table 1: Seasonal incidence of Bactrocera spp. during 2017 – 2018 

 

Month 

(2017-18) 

Mean fruit fly population trapped / trap 

Collective 

Population 
B. caryeae B. dorsalis B. correcta 

May’17 18.00 5.75 9.75 2.25 

June 9.55 6.00 1.75 1.75 

July 12.00 6.50 3.75 1.75 

August 56.50 26.75 20.50 9.25 

September 55.00 24.00 21.75 11.75 

October 4.75 1.75 3.00 0.00 

November 7.75 3.75 3.00 0.75 

December’17 3.50 2.00 1.50 0.00 

January’18 4.50 1.75 1.75 1.00 

February 5.75 1.75 3.00 1.00 

March 10.75 2.50 5.25 3.00 

April’18 27.25 6.25 11.75 9.25 

 

The seasonal occurrence of B. correcta in mango orchard is 

comparatively less when compared with the B. dorsalis and B. 

caryeae. The presence of B. correcta was not found 

throughout the year and it was out numbered only during the 

months of September (11.75), April and August (9.25). In 
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particular, the least catches of 0.75 flies/trap/tree in November 

and nil catches in the months of October and December are 

notable findings. The overall trapping population showed that 

the first peak incidence occur during the month of August and 

September with the maximum trapping of fruit flies and the 

second peak occurs during the month of April (Fig.1), it was 

in tune with the past reports on B. zonata [14] and B. dorsalis at 

West Bengal [3]. The prevalence and pattern of occurrence of 

fruit fly throughout the year and its peak incidence during the 

month of August and September was also strengthened and 

supported with the results obtained at different locations of 

Western plain zone of Uttar Pradesh [7]. 

 

 
 

Fig 1: Diversity and pattern of spread of fruit fly, Bactrocera spp. 

 
Table 2: Correlation studies between fruit fly incidence and weather parameters (Period: May 2017 – April 2018) 

 

Fruit fly species 
Temperature 0C Relative humidity % 

Rainfall (mm) 
Maximum Minimum Morning Evening 

B. caryeae 0.247 0.251 -0.134 -0.151 -0.368 

B. dorsalis 0.237 0.197 - 0.066 -0.171 -0.410 

B. correcta 0.327 0.274 -0.086 -0.218 -0.380 

 

The influence of weather parameters on the population of fruit 

fly should be studied to take necessary precautionary 

measures for managing the pests [16]. The results on the 

correlation analysis of trapping population with the weather 

factors clearly indicated the impact of abiotic factors on the 

spread, diversity and abundance of fruit flies in varied 

climatic conditions (Table 2). The correlation study revealed 

that the maximum temperature, minimum temperature is 

positively correlated with all the three Bactrocera species of 

fruit flies, while the morning, evening relative humidity (RH) 

and rainfall is negatively correlated with the trap catches 

(Fig.1). Among the Bactrocera species recorded, B. correcta 

shown the tendency of positiveness in spread and 

multiplication by increasing 0.38 units and 0.28 units towards 

the every one unit increase in maximum temperature and 

minimum temperature respectively, when compared with 

other two species viz., B. caryeae and B. dorsalis (0.20 - 0.25 

units). The fruit flies are active throughout the year in 

southern parts of India [6], especially when the minimum and 

maximum temperature surges minimum level [13]. In general, 

throughout the year the relative humidity and rainfall shown a 

negative correlation and brings down the population which is 

on par with the findings [4]. The pattern of spread and it’s 

positive correlation with the temperature factor and negative 

correlation with the relative humidity and rainfall factors 

observed in this present investigation was also in 

corroboration with the previous findings on the two species of 

Bactrocera (B. dorsalis and B. zonata) assessed through 

methyl eugenol traps at lower gangetic alluvium of West 

Bengal[3]. 

 

4. Conclusion 

The abundance of fruit flies in the few months of the year 

itself enough to cause the economic injury to the fruits and 

drastic loss to the farmers [11]. It is concluded that, the 

continuous monitoring of the occurrence of fruit flies by trap 

catches in mango orchards provides the valid month wise 

information on it's diversity, spread and abundance [20]. The 

abundant trapping population in the month of August and the 

least population in rainy and winter seasons registered in the 

present findings reflects it’s positive correlation with the 

temperature and negative correlation with the relative 

humidity and rainfall, which ultimately helps the farmers to 

take up the protection measures in time to maximize the yield 

with marketable and consumable fruits. 
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