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ABSTRACT

 Insect pollinators increase fruit and seed setting of Jatropha curcas L. Therefore, it is 

This study was performed at 19 locations in 5 regions of Thailand from March 2012 to May 2014. 

the order Diptera. The family Syrphidae was the most dominant representing 8 species followed 

Sarcophagidae, Therevidae and Tipulidae. However, the family Calliphoridae comprised the 

Eristalis obscuritarsis  and Chrysomya 
megacephala

E. obscuritarsis 
whereas, for C. megacephala

E. obscuritarsis  on male and 
 for C. megacephal
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INTRODUCTION

 Jatropha curcas
introduced to Thailand and is valued as an 

In particular the pollination process is of great 
importance when developing a method to 
increase the productivity of J. curcas crops. 
Chang-wei et al

and needs pollinators due to the adhesiveness 
of the pollen, while the smoothness of the 

reliance on insect pollination. The role of 
insects as a pollination agent in fruit and seed 
development is essential for increasing crop 
yields. Therefore, physic nut plants need cross-

groups of species commonly encountered on 
J. curcas et al

Negussie et al

of insects for pollinating crops. Most of the 
research on J. curcas 

et al  
Chang-wei et al et al

Rianti et al., 

are the most common visitors to the physic 

et al

Various crops, 

et al
et al et al

et al. The 

Chysomya megacephala  
the Eristslis obscuritarsis

were investigated in relation to enhancing the 
crop yield.  
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Figure 1
Chrysomya megacephala Chrysomya 

Stomorhina discolor Eristalis obscuritarsis
Eristalis arvorum Helophilus bengalensis

MATERIALS AND METHODS

Study sites
 Surveys of Dipteran pollinators were 

Jatropha curcas 

Kamphaeng Phet, Nakhon Pathom and Suphan 

Ratchasima, Sakon Nakhon, Mukdahan and 

Pang Nga. At each location, an area of 100 
m2 was sampled.

Sampling methods
 Sampling methods used in the survey 
followed Malaipan et al

m2

 

a sweep-net during the period 08.00-18.00 h 

at Kasetsart University, Bangkok. 

(d) (e) (f)

(a) (b) (c)
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Fluctuation in abundance of Dipteran 
pollinators

 set up in a physic 
nut plantation at the Suphan Buri location 

Malaipan et al

were recorded.

Fly behavior
 Two Dipteran pollinators Eristalis 
obscuritarsis Chrysomya 
megacephala

visiting dioecious

 Data on Eristalis obscuritarsis  
and C. megacephala were recorded from 

10 individuals of each species. All visited 

paper until fruit setting and yellow fruit were 

Chrysocoris stolii 

Data analysis

was calculated and compared among the 

at P = 0.05. Statistical tests were conducted 
using the software package SPSS ver.19.0 

RESULTS AND DISCUSSION

Diversity of Dipteran pollinators

8 species. The family Calliphoridae was the 

Muscidae, Sarcophagidae, Therevidae and 
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2. The family Calliphoridae comprised the 

Stratiomyidae, Drosophilidae, Tephritidae, 

Chrysomya megacephala from the family 
Calliphoridae, was the most dominant species, 

Stomorhina discolor, 
, Stomorhina sp. Sibomyia 

spp. and Lucila sericata
Eristalis 

obscuritarsis  was the most dominant species 

Eristalis arvorum, Helophilus bengalensis, 
Eristalis cearalis, Helophilus insignis with 

Helophilus sp., Megapis sp. and Phytomia 
errans
The results of the current study were consistent 
with other reports which have recorded as 

et al., 

when a diverse range of insect pollinators were 

were surveyed, whereas only one species was 

et al

of fewer sampling sites. Furthermore, the 

Eristalis obscuritarsis  and 
Chrysomya megacephala

appearance. Malaipan et al

E. obscuritarsis  
and C. megacephala

 Similar results were 
et al et al. 
et al

that Chrysomya choropyga 
Eristalis tenax

and Indonesia. 
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Table 1 Species list of Dipteran pollinators found on Jatropha curcas
of  

Family C N NE E S Total
Asilidae Proctacantella sp. - 1 1 - - 2

Promachus sp. - 8 - - - 8
Systropus sp. 2 2 1 1 -

Calliphoridae Chrysomya megacephala F. 90 47 15 - - 155

2 - 10 - 18
Lucila 1 - - - - 1
Sibomyia spp. - 2 - - - 2
Stomorhina discolor F. 44 42 4 -
Stomorhina sp. 2 12 1 - - 15

Drosophilidae Drosophila sp. 0 - 1 - 4
Muscidae Musca domestica L. 10 4 4 1 - 19
Sarcophagidae  Thomson 2 7 2 2 -
Stratiomyidae Hermetia illucens L. 1 - 1 1 -

Stratiomys sp. - - - 2 - 2
Syrphidae Eristalis obscuritarsis 20 12 1 -

Eristalis arvorum F. 10 - - -
Eristalis cearalis F. - 2 1 - -
Phytomia errans F. - 1 - - - 1
Helophilus bengalensis 9 12 5 - -
Helophilus insignis Doleschall 1 1 1 - 1 4
Helophilus sp. - 1 - - - 1
Megapis sp. - 1 - - - 1
Chrysops dispar F. - - - -

- 2 1 - -
Tachinidae Exorista xanthaspis 1 12 1 - 1 15

Argyrophylax nigrotibialis Baranoff 2 2 1 - - 5
Tephritidae Bactrocera dorsalis - - 1 - - 1

Bactrocera correcta - - - 1 - 1
Therevidae Pandivirilia sp. - 1 - - 1 2
Tipulidae Tipula sp. 1 1 - - - 2
Total 214 184 24 491
Mean 54 12

Notes
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Table 2

Family Genus Species % of species Total individuals Individuals (%)
Asilidae 2 2   10   2.04

1 1   1.22
Calliphoridae 4 20.00 284 57.84
Drosophilidae 1 1    4   0.81
Muscidae 1 1   19
Stratiomyidae 2 2    5   1.02
Syrphidae 4 8 118
Sarcophagidae 1 1

1 2   1.22
Tachinidae 2 2   21   4.28
Tephritidae 1 2    2   0.41
Therevidae 1 1    2   0.41
Tipulidae 1 1    1   0.20
Total 22 100 491 100

Fluctuation in abundance of Dipteran 
pollinators
 The results from Figure 2 show the 

of Diptera which were recorded from June 

pollinators was represented mainly with visits 

Calliphoridae and Syrphidae were the most 
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Figure 2

the three most common species Chrysomya 
megacephala F.
and Stomorhina discolor F. occurred with a peak 
from March to May 2014. Similarly, Inson and 

 C. megacephala 

Kamphaengsean location, Thailand in May-
June 2007. The family Syrphidae was also 

the Syphidae, Eristalis obscuritarsis  De 

Helophilus bengalensis 
Eristalis arvorum F. The 

Musca domestica

Argyrophylax 

nigrotibialis
Hermetia illucens 

related to the peak of natural and physic nut 

of high temperature and humidity. Thus, these 



Thai J. For. 34 (3) : 1-15 (2015) 9

in these seasons. Eristalis obscuritarsis  and 
Chrysomya megacephala

at this location. 

Eristalis obscuritarsis. 

scavengers feeding on organic matter from putrid 

Tridax procumbens

in an agricultural area with irrigated farmland 

of E. obscuritarsis  were more related to the 
rice planting seasons. Paddy provided a wild 

E. obscuritarsis 

stages were correlated to land preparation and 

surface was covered with water, and manure 

of water is maintained according to the rice 
growth stage. 

 Chrysomya megacephala

matter, dung material and castle manure for 

present throughout the year. Stomorhina discolor 

too. Nevertheless, there is limited information 

  
Musca domestica  Hermetia 
illucens 

the population peaks of some pollinators are 
positively correlated with several factors other 

Activity of diurnal Dipteran pollinators 

 Eristalis 
obscuritarsis and Chrysomya megacephala 

and these species were recorded on physic 

E. 
obscuritarsis  

peaking during 12.00-14.00 h and decreasing 
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of C. megacephala
during 08.00-10.00 h and declined in the late 
morning. However, the peak time for visiting 

with another minor peak during 10.00-12.00 h. 

of Alamu et al.
activity in the morning and the afternoon for 

Chrysomya chloropyga
 

Figure 3 Diurnal activity pattern of Eristalis obcuritarsis and Chrysomya megacephala on 100 

at Suphan Buri location. 

 

they preferred to feed on fresh pollen which 

Moreover, the nectar concentration increased 

found during 15.00-19.00 h. and the lowest 

on the recorded nectar in the honey sacs of 
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in the morning when there was less nectar.
Fly foraging preference

at the Suphan Buri location during 08.00-18.00 

E. obscuritarsis
C. megacephala

different for foragers on female and male 

 E. 

obscuritarsis

1:1, respectively, whereas, the same ratio for 

C. megacephala was 1:8 and 1:2, respectively.

Figure 4

 The results showed that total visits 

et al.

 
 Eristalis obscuritarsis

C megacephala 

away from from the anthers, so that pollen 



Thai J. For. 34 (3) : 1-15 (2015)12

et al et al.
Eristalis tenax  

Chrysomya chloropyga

trees which may result in effective pollination 
and a high yield of physic nut fruit.

Fly foraging rate 

E. obscuritarsis 
 and 

E. obscuritarsis  

C. megacephala 
had similar foraging rates for female and male 

Table 3

minute

Eristalis obscuritarsis Chrysomya megacephala
female  Male Female Male

2.5  cd 0.82d 0.92d

8.08a cd 1.42cd

Figure 5

Eristalis obscuritarsis Chrysomya megacephala
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 The result revealed that E. obscuritarsis  

nuts due to its high foraging rates, especially for 
C. megacephala 

C. megacephala spent a longer period on a 

than actively feeding. Similar results were also 
et al

that Chysomya choropyga
most of the time foraging within physic nuts 

for females, indicating a somewhat higher 

of females acting as pollinators.

CONCLUSION

Eristalis 
obscuritarsis and Chrysomya megacephala were 

Eristalis obscuritarsis

C. megacephala preferred 

E. obscuritarsis was the most active which 
E. obscuritarsis 

C. megacephala
alternative insect pollinators for physic nuts to 
enhance the crop yield. In particular, in some 

play a critical role where there was failed insect 

Furthermore, it is easy to do mass rearing of 

plantation to act as pollinators.
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