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Abstract  

The insects are the most dominant and important animals on the earth and affects the human life directly or indirectly. They 

are beneficiary (pollinators, biocontrollers, as food, in sericulture, in apiculture and in lac culture etc.) as well as harmful 

(pests of crops, wood, stored grains etc.). Many plants are depends on insects for pollination, mango tree are pollinated most 

predominantly insects, like numerous insects of the orders Hymenoptera, Diptera, Lepidoptera and Coleoptera. Pollen-

grains have been observed adhering to the bodies of many species belonging to these orders. On the basis of different 

studies, it is concluded that majority of pollinators belong to order Hymenoptera. Among Hymenopterans insects, different 

species of honey bee are the most efficient flower visiting insect. Some studies have suggested that insects of order Diptera 

are the dominant pollinators. 
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Introduction 

Insects are the abundant animals on the earth at present. These 

are the most dominant over all other terrestrial animals in 

numbers, and occur everywhere. It is an ancient group of 

animals in the world. They are found throughout the world in all 

bio geographical regions and ecological zones. They are seen in 

poles, deserts, caves, rivers, estuaries etc. The role of insects in 

maintaining the cycle of nutrients, soil regeneration and 

protection, pollination of phanerogamic plants as well as natural 

regulation of pests. About 75% of all crop plant species are 

pollinated by insects, while many flowering plants are capable 

of self-fertilization, the majority of them depend on pollination 

of their flowers from those of another plant in order to set fertile 

seed and maintain genetic diversity. The mutual advantage of 

this association has evolved many pollination mechanisms (very 

complicated and highly specific) and has leads to many 

adaptations in structure, functions and behavior of both insects 

and plants. 

 

Many workers have affirmed that the mango is largely 

anemophilous plant. But morphologically or physiological the 

mango does not shows any adaptations for wind pollination. The 

single anther produces comparatively few pollen-grains (200 or 

300) and the stigma is small and to assist in catching pollen 

grains. The nectar production for the attraction of insects also 

indicates entomophilous pollination of mango trees. 

Observations have shown that the flowers are visited by 

numerous insects of the orders Diptera, Hymenoptera, 

Lepidoptera and Coleoptera ranking in the order given as to the 

number of visits. Pollen-grains have been observed adhering to 

the bodies of many species belonging to these orders. In spite of 

numerous insect visits, a large number of the stigmas are never 

pollinated and it seems probable that very little pollen is 

transferred from one flower to another. The biology of different 

kinds of pollinators of mangos have been studied in India and 

Israel, it is observed that the Dipteran and Hymenopteran insects 

play major roles in pollination of mango
1-4

. In another many 

recent studies it was concluded that the honey bees is an 

important pollinating insect for mango trees. It has been 

reported that fruit set was poor in both open-pollinated and 

bagged inflorescences, when honey bees were introduced into 

South African mango orchards
5
. The several mango flower 

visiting insects including the European honey bee significantly 

increased fruit set
6
. 

 

Dipteran insects are important, but neglected pollinators. Many 

species of flies are pests, while fewer workers realized they are 

beneficiary to human kind because of activities of flies, 

including biocontrolling, food for another important species 

such as birds and fish, as decomposers and soil conditioners, 

indicators of water quality and as pollinators. At least adult of 

71 of the 150 Dipteran families include flies, depends for 

feeding on flowers
7
. Dipteran species are good pollinators of 

more than 550 species of flowering plants
8
. The fruit trees 

including mango trees are depends on insects for pollination. 

Global studies on pollination in mango orchards and other fruits 

orchards by insects have been carried out by many workers
9-17

. 

Moreover, known species such as the honey bee, A. cerana 

(Fabr.), bumble bee, Bombus terristris (Linn.) or stingless bee, 

Melipona beecheii (Bennet) are beneficial to pollination and 

economic value for human life
18,19

. 

 

It has been reported that not only the Hymenopteran insects but 
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insects from order Diptera belonging to different families also 

act as pollinators of various temperate fruit crops
11,16

. A study 

has been carried out to record pollination of mango (Mangiferae 

indica) (Anacardeaceae) in the neotropic region
20

. The major 

pollinating insects of mango recorded from the order Diptera, 

such as Meliopona sp. And Syrphus sp., Musca domestica 

(Linn.), and reported that the house fly were not much prevalent 

pollinator
6
. In another study hoverflies reported as good 

pollinators of mango
21

. Foraging activity of honey bees has also 

been correlated with environmental factors
22

. A study in the 

mango orchards in the Letsitele Valley the honey bees reported 

as the good visitors of the inflorescences throughout the day
23

. 

The study in fruit orchards like avocados, mangoes and litchis 

and identified the visitors of and also reported foraging activity 

of honey bees
5
. The visitation frequency and abundance of Apis 

cerana indica (Fabr.) reported on mango (Mangifera indica) 

trees at Bangalore in India and it has been concluded that the 

number of A. cerana visits increased from 6 am, with activity 

greatest from 9 am to 11 am (16-20 bees/panicle). From 2 pm to 

5 pm there were only 2-5 visits/panicle and none after 6 pm. In 

early March, bee’s activity increased (60-95 bees/panicle)
24

. An 

entomological survey was conducted to record the relative 

abundance of insect visitors on flowers and their effect on fruit 

set of major subtropical fruits in Himachal Pradesh and reported 

that a total of 34 insect species visited  the flowers of many 

species of citrus, mango and litchi, out of which 15 species 

belonged to Diptera, 13 to Hymenoptera (ants, bees, wasps and 

sawflies), 4 to Coleoptera (beetles, weevils) and 1 each to 

Lepidoptera (butterflies, moths) and Hemiptera (bugs, aphids 

and cicadas). They found that the honey bees, Apis mellifera 

(Linn.) were the main pollinators on citrus sp., Apis florae 

(Fabr.) and hoverflies, Episyrphus balteatus (De Geer) on litchi 

and flies belonging to the family Calliphoridae (blowflies) on 

mango
2
. 

 

One study revealed that pollination increases with flower 

number, but fruit set did not, refuting the hypothesis that excess 

flowers increase fruit set by attracting more pollinators
25

. 

Dipteran insects like, Chrysomya, Lucilia and Musca sp. were 

reported as most efficient pollinators in mango orchards because 

of their visiting frequency and abundance
26

. In a scientific 

survey in mango orchards of Southern Taiwan, a total of 126 

individual insects belonging to 39 species from 23 families and 

five orders have been reported and it has been concluded that 

most of the pollinators belonged to the order Diptera 

(Chrysomya megacephala Fabr., Ch. pinguis, and Musca 

domestica) and Hymenoptera (Apis cerana and A. mellifera 

Linn., Braunsapis hewitti Cameron)
27

. Asian honey bees have 

been reported as the most efficient pollinators of fruit 

orchards
18

.  

 

An entomological survey was made in mango orchards and 

reported that the flies of the Syrphidae and M. domestica, and 

stingless bees Trigona spp., are the dominant flower visitor of 

mango in India
28

. It has been observed that the hoverflies act as 

mango pollinators
26

. A study on pollination of mango trees was 

made and concluded that Dipterans and Hymenopterans are the 

major pollinators of mango trees in India
1
. Most of pollinator 

insects belongs to order Diptera, such as Meliopona species 

and Syrphus species, and also revealed that house fly (Musca 

domestica), was not good pollinating insects
6
. By an 

entomological survey in mango orchards it has been recorded 

that flower visiting frequency and abundance of Apis cerana 

indica (Fabr.) on mango trees increased from 6 am more active 

from 9 am to 11 am (16-20 bees/panicle)
24

. A scientific study on 

abundance of insect visitors on flowers in fruit orchards in 

Himachal Pradesh reported a total 34 insect species on flowers 

of many species of citrus, mango and litchi, out of which 15 

species belonged to Diptera, 13 to Hymenoptera (ants, bees, 

wasps, sawflies), 4 to Coleoptera (beetles, weevils) and 1 each 

to Lepidoptera (butterflies, moths) and Hemiptera (bugs, aphids, 

cicadas). They found that Apis mellifera was the main 

pollinators on citrus plant, while Apis florea (honey bee) and 

Episyrphus balteatus (hoverflies) on litchi and flies (family 

Calliphoridae) on mango
2
. 

 

A study shown that pollinator insects and concluded that the 

frequently flower visiting insects were from the families, 

Syrphidae, Bombyliidae and Tachinidae. Out of these, the 

Syrphid flies were the most predominant pollinators
8
. About 

80% of the plant species are pollinated by flower flies. The 

species of flies like Eristali stenax or Helophilus sp. are capable 

for transporting the pollens for long distance. This pollen 

transport is possible by migrating species like Episyrphus 

balteatus in Europe. It also concluded that this species can 

reproduce rapidly, producing large numbers of eggs and up to 

five generations per year
29

. An entomological survey was made 

to study the pollinators and their behaviour in mango orchards 

of Southern Taiwan and reported 39 species of 23 families and 5 

orders as visitor or pollinator on mango flowers. It was found 

that most of these insects belonged to the Diptera with 15 

species and Hymenoptera with 14 species. Major pollinators 

included honeybees (Apis cerana and A. mellifera) and an 

allodapine bee (Braunsapis hewitti) of the Apidae and sweat 

bees (Halictus sp. and Lassioglossum sp.) of the Halictidae 

among the Hymenoptera and Chrysomya megacephala, 

Chrysomya pinguis and Musca domestica of the Diptera, which 

were considered to be the dominant species due to their frequent 

appearance. Some other insects were also commonly observed 

by them such as Cantharis sp. and Menochilus sexmaculatus of 

the Coleoptera, and Idioscopus spp. of the order Hemiptera
26

. In 

a study pollinatorinsects were reported from fruit orchards of 

Iowa, USA reported insects belonging to orders Coleoptera, 

Diptera, Hemiptera, Hymenoptera, Mecoptera, and 

Thysanoptera. They did not reported Rosa multiflora visiting 

insect from Apidae (bumble bees and honey bees) but Bombus 

spp. and Apis mellifera reported as foraging species
30

. A 

scientific study made in mango orchards to record the insect 

pollinators and their behaviors in mango orchards of  Southern 

Taiwan and reported 39 species from 23 families and 5 orders 

and concluded that most of pollinators belonged to the Diptera 

(Chrysomya megacephala, Ch. pinguis, and Musca domestica) 
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and Hymenoptera (Apis cerana and A. mellifera, Braunsapis 

hewitti)
27

. A total of 1961 individuals of insect pollinators 

recorded fruit orchards of district Nainital and Lepidoptera was 

the most abundant order with 1272 individuals followed by 

Hymenoptera (445), Coleoptera (137), Diptera (90) and 

Hemiptera (17) individuals
31

. A study made on diversity of 

pollinators in apple orchards in Shimla hills of Western 

Himalayas, India and reported 46 species of insects representing 

5 orders and 17 families. Out of these orders, the order Diptera 

was the most abundant (18 species) followed by Hymenoptera 

(16 species), Lepidoptera (8 species), Coleoptera (3 species) and 

Thysanoptera (1 species). Among all species, Apis cerana was 

the most abundant in all orchards
32

.  

 

Different species of bees such as honey bees (Apis cerana, A. 

mellifera) bumblebee (Bombus terristris), stingless bee 

(Melipona beecheii), sweat bees (Halictus spp. and 

Lassioglossum spp.), and the Oriental latrine flies (Chrysomya 

megacephala, C. pinguis and Lucilia caesar) has been reported 

as pollinators of different fruit orchards by many workers
19,26

. 

 

A study was made in mango orchards of district Haridwar and a 

total of 4227 individuals recorded belonging to 122 species and 

31 families of 4 insect orders from five different mango 

orchards. Among them Lepidoptera was the most abundant 

order contributing 54.91% in terms of species and 52.50% in 

terms of number of individuals. A total of 67 species of order 

Lepidoptera were reported visiting to mango flowers, followed 

by order Hymenoptera (34), Diptera (19) and Coleoptera (2)
33

.  

 

Significance of Study 

Importance of insects in pollination and fruits production has 

been described in this study with the help of different research 

studies. The present study highlighted the different pollinators 

and most frequently flower visiting insects in mango orchards. 

This study has provided the percent contribution of different 

insects orders in pollination and listing of harmful as well as 

beneficiary insects can be prepared with the help of this study. 

 

Conclusion 

From above maximum studies it is concluded that 

Hymenopteran and Dipteran insects are major pollinators of 

fruit orchards including mango orchards. Other insects orders 

such as Lepidoptera and Coleoptera are also recognized as 

pollinators but these insects are comparatively less important 

pollinators. Keeping in mind above importance of such insects, 

it is necessary to conserving the different species of these 

pollinator species. 

 

References 

1. Singh G. (1988). Insect pollinators of mango and their 

role in fruit setting. Acta Hort., 231, 629-632. 

2. Bhatia R., Gupta D., Chandel J. S. and Sharma N. K. 

(1995). Relative abundance of insect visitors on flowers 

of major subtropical fruits in Himachal Pradesh and their 

effect on fruit set. Indian Jour. Agric. Sci. 65, 907-912. 

3. Singh G. (1997). Pollination, pollinators and fruit setting 

in mango. Acta Hort., 455, 116-123. 

4. Dag A. and Gazet S. (2000). Mango pollinators in Israel. 

Jour. Applied Horticulture, Lucknow. 2 (1): 39-43.  

5. Du Toit, A. P. (1994). Pollination of avocados, mangoes 

and litchis. Plant Prot. News 35, 4-5. 

6. Singh G. (1989). 'Pollination, pollinators and fruit 

setting in mango'. Proceedings of the 5th International 

Mango Symposium - Acta Hort., 1, 116-123. 

7. Evenhuis N. L., Pape T.  Pontand A. C. and Thompson F. 

C. (2008). Biosystematic database of World Diptera, 

Version 10.http://www.diptera.org/biosys.htm, accessed 

on 20 January 2008. 

8. Larson B.M.H., Kevan P.G. and Inouye D.W. (2001). 

Flies and flowers: The taxonomic diversity of anthophiles 

and pollinators. Canadian Entomologist, 133(4): 439-

465. 

9. Popenoe W. (1917). The pollination of the mango. U. S. 

Department of Agriculture, Bulletin No. 542. 

10. Naik K.C. and Rao M.M. (1943). Studies on the blossom 

biology and pollination in mangoes (Mangiferaindica 

Linn.). Ind Jour.  Hort., 1: 107-119. 

11. Brown A.G. (1951). Factors affecting fruit production in 

plum. Fruit Year Book 1950, 12-18. 

12. Singh R.N. (1954). Studies on floral biology and 

subsequent developments of fruit in mango varieties, 

Dashehari and Langra. Indian Jour. Hort., 11: 1. 

13. Free J.B. and Williams I.H. (1976). Insect pollination of 

Anacardioumoccidentale(Linn.), Mangiferaindica(Linn.), 

Blighiasapida (Koening) and Perseaamericana (Mill.), 

Trop. Agric. 53: 125-139. 

14. Wu W.J. and Lin. T.M. (1994). Investigation of 

pollinators of mango and rearing experiment: 

Proceedings of a symposium on the practical aspects of 

some economical fruit trees in Taiwan, Taichung, 

DARES. Series 33: 13-20. (in Chinese). 

15. Oag A., Degani C. and Gazet S. (2001). In: Hive pollen 

transfer in mango. Acta Horticultural, 561: 61-65.  

16. Talgota S. (2003). In: Insect pollinator survey of apple 

bloom in Shimla Hills of Himachal Pradesh. M.Phil. 

Thesis, H.P. University, Shimla, India. 

17. Fajardo A.C., Medina J.R., Opina O.S. and Cervancia 

C.R. (2008). Insect pollinators and floral visitors of 

mango. Philippine Agricultural Scientist, 91, 372-382. 

18. Oldroyd B.P. and Wongsiri S. (2006). Asian Honey Bees. 

Harvard University Press, Cambridge. 



International Research Journal of Biological Sciences ________________________________________________ISSN 2278-3202  

Vol. 5(1), 64-67, January (2016) Int. Res. J. Biological Sci. 

 International Science Congress Association  67 

19. Velthuis H.H.W., Doorn A. van (2006). A century of 

advances in bumblebee domestication and the economic 

and environmental aspects of its commercialization for 

pollination. Apidologie, 37, 421-451. 

20. Jiron L.F., Hedstrom I. (1985). Pollination ecology of 

mango (Mangiferaeindica Linn.) (Anacardeaceae) in the 

Neotropic region. Turrialba 35, 269-277. 

21. Gilbert, F. S. (1986).  Hoverflies. Naturalists' 

Handbooks. - Cambridge, 66. 

22. Woyke, J. (1992). Diurnal flight activity of African bees, 

Apismellifera(Adansonii) in different seasons and zones 

of Ghana. Apidologie, 23: 107-117. 

23. Du Toit A.P. and Swart D. (1993). Pollination of mango 

in the Letsitele Valley during the 1992 flowering season 

first report. South African Mango Growers' Association, 

13, 129-130. 

24. Jyothi J.V.A. (1994). Visitation frequency and abundance 

of Apisceranaindica(Fabr.) on mango 

(MangiferaindicaLinn.) at Bangalore India. Indian Bee 

Jour. 56, 35-36. 

25. Holland J. N., Bronstein J. L. and de Angelis D. L. 

(2004). Testing hypothesis for excess flower production 

and low fruit to flower ratios in a pollinating seed-

consuming mutualism. Oikos, 105, 633-640. 

26. Sung, I-Hsing, Lin Ming-Ying, Chin-Hsing Chang, Ann- 

Shiou Cheng, Wen-Shyong, Chen and Kai-Kuang, H. 

(2006). Pollinators and their behaviors on mango flowers 

in Southern Taiwan. Formosan Entomol, 26, 161-170. 

27. I-Hsin S., Ming-Ying L., Chin-Hsing C., Ann-Shiou C. 

and Wen-Shyong C. (2006). Pollinators and their 

behaviors on mango flowers in Southern Taiwan. 

Formosan Entomol. 26, 161-170. 

28. Singh L.B. (1960). The Mango: Botany, Cultivation and 

Utilization. Leonard Hill Press, London. 438. 

29. Ssymank A. (2001). Vegetation und 

blutenbesuchendeInsekten in der Kulturlandschaft 

[Vegetation and flower-visiting insects in cultivated 

landscapes] –SchriftenreiheLandschaftspflege und 

Naturschutz, 64, 513. Bonn-Bad Godesberg. 

30. Jesse L.C., Moloney K.A. and Obrycki J.J. (2006). Insect 

pollinators of the invasive plant, Rosa multiflora 

(Rosaceae), in Iowa, USA. Weed Biology and 

Management, 6, 235–240. 

31. Joshi N.C. (2010). Assessment of Lepidopteran diversity 

of Nainital and Udham Singh Nagar districts in 

Uttaranchal. In: Thesis submitted to G. K. V., Haridwar, 

Uttaranchal. 

32. Raj H., Mattu V. K. and Thakur M. L. (2012). Pollinator 

diversity and relative abundance of insect visitors on 

apple crop in Shimla Hills of Western Himalaya, India. 

Int. Jour. Sci. Nat., 3(3), 507-513. 

33. Kumar S. (2014). Entomofauna associated with mango 

orchards of district Haridwar. In: Thesis submitted to 

G.K.V., Haridwar, Uttaranchal (India). 


