
Current Science International 
ISSN: 2077-4435 

Volume : 08 | Issue : 02| April- June| 2019 
Pages: 245-251 

 
 

Corresponding Author: Mohsen, A.M.A., Plant Protection Dept., Fac. of Agric., Zagazig Univ., Egypt. 
 

245 

Survey of insect mango pollinators and the pollination occurrence of mango trees in 
relations to fruit yields 

 

Mohsen, A.M.A. 
 

Plant Protection Dept., Fac. of Agric., Zagazig Univ., Egypt 

Received: 20 Feb. 2019/ Accepted 30 Mar. 2019 / Publication date: 15 April 2019 
 
ABSTRACT  

The selected mango orchards contain Zebda, Hendi sinara and Ewais varieties and Figryclan, 
Aranaba cultivars, cultivated together and without Zebda variety. This study contain, surveyed insect 
pollinators for many orchard trees. Results of surveyed insects showed that 18 species belonging to 
order Diptera, Hymenoptera, Coleoptera and Neuroptera found during flowering periods (i.e. early 
spring, late spring and early summer).  

The obtained results also showed that cultivation Zebda variety alone tended to decrease the 
yield / tree. On the contrary Zebda cultivated  mixed with selected varieties  and cultivars significantly 
increased the yield / tree (58.10 & 56.10kg against  38.6, 36.6kg). Yet, mixed varieties and cultivars 
without Zebda gave yield in average and less than Zebda mixed with such varieties and cultivars, this 
is clear in both tested seasons. 

Yield / tree was correlated the decrements of insect pollinators in mango and phenomena self-
compatibility found among most mango varieties and cultivars. This study  also show that bagging 
panicles during different periods of flowering (3 cycles/ year) significantly  decreased and prevented 
fruit setting correlated with  absent  insect mango pollinators. However, free opened the panicles 
significantly increased fruit lets / panicle (0.0, 0.0 against 8.00, 8.20) in Zebda variety and the same 
direction was noticed in other tested varieties and cultivar in both seasons of study.  

For instance, application of Farm yard manure (FYM) cattle and chicken manure at rate of one 
m3/ fed., beside some dead chickens on the orchard compared with other mango Zebda orchard in the 
same area and without FYM. Significantly differences were noticed among the two tested orchard 
concerning the insect mango pollinators, setting fruits, final fruits and yield / tree (650, 735 insects, 8, 
9 fruit lets, 19.00, 22.22%  final fruits and 54.0, 56.4 kg / tree) in both seasons, respectively. The 
obtained result also show that percentage of  setting fruit, final fruits,  number  of insect pollinators 
and yield / tree  were the highest values in third cycle (late April), followed by the second cycle (mid 
March) , then the lowest were noticed in early cycle (late February or  early March). This results 
significantly affected by flowering cycle, number of insect mango pollinators, application of FYM, 
temperature, relative humidity. Finally, cultivation mango varieties and cultivars in mixed system, 
used application farm yard manure during flowering cycle, increase insect mango pollinators to the 
maximum, increase the high mango yields and high good return for the mango growers. 

 
Keywords: Insect pollinators of Mango, Mango cultivation mixed system, bagged Mango panicles, 

Farm yard manure, pollinators and pollination 

 
Introduction 

Mango (Mangifera indica L.) Cultivated in most countries of the world and spread from  
tropical  and sub-tropical zones. The Egyptian mango area tended to increase, and reaching more than 
145 000 feddan. Fruits of mango are  contain reach value nutrition, which contain minerals, vitamins, 
proteins and carbohydrates,  good flavor and exportation to the most parts of the world. Majority of 
mango orchard are located in Sharkia, Ismailia and Giza, Governorates. The most orchard in Egypt  
especially in Sharkia Governorate, characterized  with several cultivated varieties and local cultivars  
beside Nemours seedy mango orchards, Such varieties and cultivars  propagation and graviting. In 
Egypt mango  varieties are mainly pollinated by insects and are dominant. While, other methods  i.e. 
rains, winds or other natural methods are less (rarely) effective pollinating agents as compared with 
insect pollinators Singh (1968), Anderson et al., (1982), Singh (1988), Singh (1996), Dag and Gazit 
(2000), Hsin Sung et al., (2006), Fajardo et al., (2008); Kumar et al., (2016) and MunjAy et al., 
(2017). 
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This our  study amid to survey of insect pollinators found in experimental mango orchard 
during mango flowering in both season. Effect of cultivation selected varieties and cultivars alone or 
mixed on the insect pollinators, pollination and yield/ tree were studied. In addition, the effect of 
application organic manure on soil orchard during flowering periods on population density of insect 
pollinators as compared with the trees without organic manure. The effect of pollination on fruit set 
and yield of fruits in tested trees were carefully studied by using suitable cages during flowering 
periods of tested mango trees. 
 
Material and Methods 
 

This work was carried out in private farm located at Abo-Hammad center, Sharkia 
Governorate. Thus, orchards contain some famous mango varieties and / or selected local varieties 
and cultivars famous, a local cultivars distributed on some orchards in this region i.e. Aranaba with 
some other varieties i.e. Zebda, Hindi-sinera, Ewais and figryclan, varieties. The selected area of such 
orchard was divided as follows: The  first area nearly (about 10 fed.) contain only trees of Zebda 
variety, the second area which  farfrom 500 meter of the Zebda area and contain Aranaba, Hendi 
sinera, and figryclan, total area of study orchard reached to 15-20 fed. 

The third area was contain, Zebda, Hindi Sinera, Ewies, Aranaba and figriclan, cultivation 
together and third  area located the same zone. Such, mango area cultivated with this varieties and 
cultivars cultivated 6 x 6 m. apart the above mention. Cultivars were aged and the age of tree ranged 
between 15-20 years at the started of the experimental. All, the same agricultural management except 
pesticides were used. This study was divided according the following topics:  
 
1- Survey of insect pollinators. 

Survey was carried out from Abo- Hammad center Sharkia Governorate, to record the 
pollinators species found in mango orchards, during flowering season in both seasons. The visiting 
insects were collected with the help of sweeping net (35 cm diameter and 60cm deep) was used and 
each sample consisted of 25 and 50 double strokes taken randomly and the panicles were observed 
carefully.  The identified insect pollinators in faculty of Agriculture and Plant Protection institute. 
 
2. Effect of cultivation of selected Variety alone or mixed on the insect pollinators, pollination 
and yield / tree in three following treatments: 

a. Zebda trees alone.  
b. Some varieties without zebda. 
c. Zebda + some varieties. 

 
3. Effect of bagged the panicles with special cages before flowering on fruit set: 

It is interest to mention that cage with long 35 cm. and with diameter of three rings of 15 cm. 
from strong wire, the body of the cage covered completely with muslin fiers. The cages were lifted up 
to the end of fruit set. In different flowering periods (3 flowering periods, from early march to end of 
April). Three bagging cages cover panicles / tree. The studied treatments were replicated 3 times on 
the studied trees and control without bagging.  

The number of insect pollinators, number of setting fruits in the two cases were counted in two 
studies seasons.  

 
4. Effect of farm yard manure application on insect pollinators, fruit set and yield / tree: 

For this purpose, added one m3 / fed (40-42 piles/fed. farm yard manure (cattle + chicken) 
manure, during the flowering period annually.  

In addition to, some dead chicken between the rows of tested trees were lifted.  
The survey and number of insect pollinators by using samples and sweeping net during the 

study was carefully counted and classified during flowering period in each season. 
All the available data in different mango orchard were subjected to analysis by using L.S.D 

according to Senedcor, (1970).  
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Results and Discussion 
 
Survey of insect pollinators found in mango orchards during flowering periods: 

At the starting of mango trees activity in spring season and during periods of such trees 
flowering i.e early and late March, early and late April in the three  successive  of panicle emergence 
in both season of study. The insects found in such periods in the selected trees were survey up to the 
fruit set. The selected orchard which contain some mango varieties and cultivars and providing with 
farm yard manure. Highest number (12) of insects species belonged to order Diptera were surveyed as 
follows in desending order Musca domestica L., Stomoxys calcitrans (L.), Fannia canicularis (L.), 
Muscina stabulans (Fallen), Chrysomya  albiceps Wiedemann, Lucilia sericata Meigen, Calliphora 
vieina (Rbineau- Desvoidy), Sacrophaga carnaria L., Tabanus sp., Hermetia illucens (L.), Syrphus 
sp. and Eristalis tenax (L.), Hymenoptera contain (3) species, Apis mellifera L., Solenopsis sp. and 
Aptanteles sp. 

Table 1: List of insects species visiting the mango flowers in different mango varieties and cultivars 
Sharkia Governorate  during 2015 and 2016 seasons. 

Order Family Insect species 
Frequency of 

visit 

Diptera 

Muscidae Musca domestica L. VF 
Stomoxys calcitrans (L.) F 
Fannia canicularis (L.) r 
Muscina stabulans (Fallen) r 

Calliphoridae Chrysomya  albiceps Wiedemann F 
Lucilia sericata Meigen F 
Calliphora vieina (Rbineau -Desvoidy) r 

Syrphidae Syrphus sp.  F 
 Eristalis tenax (L.) F 
Sarcophagidae Sacrophaga carnaria L. F 
Tabanidae Tabanus sp. r. 
Stratiomyidae Hermetia illucens (L.) r. 

Hymenoptera 
Apidae  Apis mellifera L. F. 
Formicidae Solenopsis sp. F. 
Braconidae Aptanteles sp. F. 

Coleoptera 
Coccinellidae Coccinella septempunctata L. F. 
Scarabaeidae Pacnoda fasicata Fabricius r. 

Neuroptera Chrysopidae Chrysoperia carnea Stephens r 
VF: Very frequent  F: frequent   r. rare 

  
Then, order Coleoptera contain (2) species, Coccinella septempunctata L. and Pancoda fasicata 

F., finally,  order Neuroptera contain one species, Chrysoperia carnea Stephans.  
 It  is interesting to notice that the surveyed numbers of such insects gradually increased as the 
season was advanced. The available literature proved that Singh (1996) Surveyed of insect  species 
visiting mango flowers in India and indicated that highest number of species were from order  Diptera 
(17), followed by Coleoptera (3), Hymenoptera (3), Heteroptera (3), Lepidoptera (3). 
 Dag and Gazit (2000) reported that effective insect pollinators is essential for good fruit set 
and yield in mango. Insects visiting mango bloom were forty six species or types were found, most  
belonged to the orders Diptera (26), Hymenoptera (12) and Cleoptera (6). 
 Hsin Sung et al., (2006) proved that one hundred and twenty six individual insects belonging 
to 39 species in 23 families and five order were recorded as a visitor or pollinator on mango flowers 
from February 13 to March 17, 2005 in southern Taiwan. Most of these insects belonged to the 
Diptera and Hymenoptera.  
 Kumar et al., (2016) reported that, many plants are depends on insects for pollination, mango 
tree are pollinated most predominantly insects, like numerous insects of the order Hymenoptera, 
Diptera, Lepidoptera and Coleoptera. Pollen grains have been observed adhering to the bodies of 
many species belonging to these orders. 
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2. Effect of mango cultivation alone or mixed with other mango cultivars on the insect 
pollinators, pollination and yield: 
 Data recorded in Table (2) show that mango cultivation alone or mango cultivation mixed 
system with other varieties and cultivars on yield/tree of zebda cultivated alone gave in the average 
38.6 and 36.0 kg/tree and insect pollinators (36 and 32 insects) in both seasons, respectively, while 
yield of zebda mixed with other varieties and cultivars significantly increased average  yield / tree as 
compared with zebda cultivated  alone 58.1 and 56.00 kg /tree and insect pollinators (64, 61 insects). 
In  other words, mixed mango cultivation either zebda or other varieties gave high yield / tree 
increased and  increasing insect pollinators than  those zebda  cultivated  alone or other varieties 
without zebda recording 36.42, 37.6; 22.43, 20.23; 31.00, 30.00 and 34.6, 36.6kg / tree for forgiclane , 
Awise, Hendi senra  and Aranaba varieties and cultivars for both seasons, respectively. 
 The available literature concerning the system of mango orchard cultivation reported by 
Singh (1968) reported that cultivation mango varieties together (4 varieties/ fed.) increased the mango 
yield than those varieties cultivated alone which might be correlated with mango pollination by 
insects and /or pollen grains translocation or its viability. In addition Singh (1996) reported that 
mango trees characterized with phenomena self – compatability which the pollen grain of mango 
variety not able to pollinated the same variety, and a mixed varieties mango cultivation clearly 
increased the yields of varieties and increased chances of insect pollination. 

Table 2: Effect of Mango cultivation alone or mixed with other mango varieties or cultivars on the 
pollination, yield and insect pollinators during 2015 and 2016 seasons. 

Variety or cultivar Yield 
/tree 

 

Yield 
/tree  

 

Average no. of fruit  lets/ 
panicle   

Total number of insect pollinators 
/panicle /25 sweeping  net 

2015 2016 2015 2016 2015 2016 
Zebda variety 
alone 

38.6 36.6 6.5 6.0 36 32 

Fagri clane 36.42 37.60 5.0 4.5 44 50 
Awise 22.43 20.23 2.0 2.5 36 30 
Hendi senra 31.00 30.00 3.0 2.8 38 32 
Aranaba 34.60 36.60 5.50 6.0 40 47 
Mixed zebda and 
different varieties 

58.10 56.10 8.5 8.2 64 61 

L.S.D.0.5 1.62 3.56 0.77 0.82 5.94 4.86 
L.S.D.0.1 2.18 6.36 1.06 1.12 7.74 6.18 

 
3. Effect of bagged  mango panicles on the setting fruits  (fruit lets), final fruits and total 
number of insect pollinators of selected mango varieties  during flowering periods 2015 and 
2016 seasons. 
 Data  in Table (3) show that the effect of bagging panicles on the average number of fruit lets 
as compared with fully opened panicles (unbagging)  during the mango flowering (3 flowering cycles) 
were noticed in studies varieties and cultivars (Zebda, Awise, Fagriclan, Aranaba and Hendi senara) 
in both seasons of study. In general bagging panicles did not gave any fruit lets /panilce in different 
varieties in both seasons of study. However, full opened panicles in different varieties gave number of 
fruit lets significantly varied in the studies varieties. Number of fruit lets /panicle were counted in  pea 
stage size varied significantly in those variety and cultivar, which zebda variety trees gave the   most 
higher fruit lets  / panicle 8 and 8.2 and 25, 25.5% final fruits/ panicle in the first and second seasons, 
respectively; followed by local cultivar Aranaba  mango (6 and 6.1  fruits/ panicle and 17.5 and 
18.0% final fruits/ panicle; Awise 2.5 and  2.5 fruit lets / panicle and 6.0 and 5.0 %  final fruits and 
Hendi senara 3.1 and 3.5 Fruits lets and 12.0 and 12.5%  final fruits, respectively in both seasons of 
study. On the other words, fully  opened panicles  in different  studied varieties and cultivars gave  
fruit lets which contain several complete flowers / panicle pollinated with insects such as flies, when 
compared with bagging panicles which the bagges completely prevented the insect pollinators. This 
clear in different varieties and cultivars in different flowering cycles. 
 It can be concluded that pollinators insects in mango orchards are essential for mango fruit 
formation during flowering periods of mango trees. 



Curr. Sci. Int., 8(2): 245-251, 2019 
ISSN: 2077-4435 

249 

 Many investigators Singh (1988) and (1996), Tim, (1999), Dag and Gazit (2000) and Luisa et 
al. (2010) are in general agreement with the same obtained herein results. 

Table 3: Effect of bagging mango panicles and un-bagged on the setting fruits (fruit lets), final fruits 
and insect pollinators during flowering periods 2015 and 2016 seasons. 

Varity or cultivar 

Bagging the 
mango 

Un-bagged  
the mango 

% Final fruits / 
panicles 

Total no. of insect 
pollinators / panicles / 25 

sweeping  net. 
Average no. of 

fruit  lets/ 
panicle 

Average no. of fruit  
lets/ panicle 

2015 2016 2015 2016 2015 2016 2015 2016 
Zebda 0.0 0.0 8.0 8.2 25.0 25.5 55 59 
Fagriclan 0.0 0.0 5.4 5.0 16.0 15.0 48 53 
Awise 0.0 0.0 2.5 2.5 6.0 5.0 43 39 
Hendi senra 0.0 0.0 3.1 3.5 12.0 12.5 42 44 
Aranaba 0.0 0.0 6.0 6.1 17.5 18.0 45 49 

L.S.D.0.5   1.07 0.94 1.85 1.19 5.31 6.48 
L.S.D.0.1   1.56 1.42 3.60 2.28 8.16 9.42 

  
Singh (1996) proved that bagged panicles of Dashehari mango variety in bloom period, there was no 
fruit set on completely bagged panicles.  
 Tim, (1999), working in different crops and mango crop, he found that sting less bees 
effective and important pollinators for mango trees. However, Hsin sung et al., (2006) working on 
mango suggesting the number of flower–visiting pollinators per hour was on average 12.9 (rang, 1-
35) individuals/ h. and that pollinators of mangos are in sufficient in the area investigated. Dag and 
Gazit (2000) effective insect pollination are essential for good fruit set and yield. However, Luisa et 
al., (2010) found that both ants and flower visitor were effective pollinators of mango.  
 
4. Effect of farm yard manure (cattle and chicken) application and flowering cycle on insect 
pollinators, fruit set, final fruits and yield of zebda mango variety: 
 Data  recorded in Table (4) showed that the effect of mixed farm  yard manure (cattle and 
chicken) application on the average setting fruits, final fruits / panicles and yield / tree in zebda 
mango variety during the flowering  cycles (3 periods/ year) in both season were studied . 
 As for the first cycle starting in late February or early march, the average setting fruits, 
reached to 4.0 and 5.0 fruit lets / panicle as compared with unfertilized trees 2.5 and 3.0 fruit lets/ 
panicle in the first and second season, respectively. The yield of mentioned trees reached to 54 and 
56.4 kg against 36.2 and 38.5kg  in both seasons. The insect pollinators increased in their numbers  in 
trees application with farm yard manure  436, 468 insects  against 206, 217 insects. The obtained 
results also show that the same direction was noticed in the second flowering cycle as compared the  
first  cycle, and without significant differences. Concerning the percentage of sitting fruits, final fruits, 
yield / tree and insect pollinators in the third flowering cycle Table (4).  Significantly increased than 
those noticed in the first and second flowering cycles, recording 8.0 and 9.0 fruit lets / panicles in 
trees  received farm yard manure against 4.5 and 5.0% fruit lets/ panicle in unfertilized and yield crop 
54.0 and 56.4 kg / tree trees received FYM against 36.2 and 38.5 kg / tree for unfertilized. Total  
number of insect pollinators increased significant and take the same direction, in the two  studied 
seasons, respectively, with  significant differences. 
 It can be concluded that zebda mango orchard fertilized by FYM during flowering stage 
increased the insect pollinators, setting fruits %, final fruits and yield/ tree than those unfertilized 
ones. In addition, the third mango cycles increased both setting fruits, percentage of final fruits and 
yield / tree than those noticed in the first and second flowering cycles, respectively. The increments of 
setting fruits, final fruits and yield / tree might be correlated with the viability of pollen grains and 
increments in insect pollinators especially flies pollinators which tended to increase with increasing 
temperature and relative humidity in this time of flowering cycles. 
 In this concern, the available literature proved that Singh (1996) reported that maximum fruit 
set occurred on late panicles and lowest on early and very late panicles. The number of pollinators/ 
panicle increased as the average temperature increased to 19.5ºC but decreased with further increase 
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Table 4: Effect of farm yard manure (FYM) cattle and chicken on fruit lets, percentage of final fruits, yield/ tree and insect mango pollinators of zebda mango 

variety in different flowering cycles, 2015 and 1016 seasons. 
 

Treatments  Farm yard manure (FYM) Un – farm yard manure 
Flowering cycle 

or blooming 
stage in zebda 

variety 

Average no. of 
fruit lets / 

panicle 

%  final fruits / 
panicle 

Yield / tree 
Total  no. of 

insect pollinators/ 
50 sweeping net. 

Average no. of 
fruit lets / panicle 

%  final fruits / 
panicle 

Yield / tree 
Total  no. of 

insect pollinators/ 
50 sweeping net. 

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 
First  blooming 
very early, late  

February  or early 
March 

4.0 5.0 12.0 12.0   436 468 2.5 3.0 9.5 10.5   266 217 

Second blooming 
mid emerged mid 

March 
6.0 7.0 16.66 18.44   517 548 3.0 4.0 11.66 12.00   284 302 

Third blooming 
late emerged late 

march or early 
April 

8.0 9.0 19.00 22.22   650 735 4.5 5.0 13.00 19.50   351 376 

     54.0 56.4       36.2 38.5   
1. L.S.D.  Fruit lets / panicle for FYM and Un-FYM: 0.5% = 1.41, 1.57- 0.1% = 3.24, 3.62. 
2. L.S.D.  Final fruits / panicle for FYM and Un-FYM:0.5% = 2.48, 1.05-0.1%= 5.27, 2.43. 
3. L.S.D.  Yield /tree  for FYM and Un-FYM:0.5%= 1.92, 2.47-0.1%= 4.44, 5.73. 
4. L.S.D.  Total  no. of in sect  pollinators for FYM and Un-FYM:0.5%= 42.23, 45.19-0.1%= 97.36, 104.21. 
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in temperature and with rains. Dag et al. (2000) working on kent mango variety and reported that the 
negligible rate of effective pollination found in mango orchard during a significant part of the 
flowering season therefore appears to be due to the detrimental effect of cold weather on the 
pollination and fertilization processes as well as on the functional viability of the male and female 
reproductive organs.  

 The available literature on the effect of FYM on pollinations, fruit setting, final fruits and 
activity of insect pollinators are very rare. 
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