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Abstract: A field experiment was carried out in Gazipur, Bangladesh to find out 
the abundance and behavior of native insect pollinators and their impact on the 
yield and seed quality of mustard (Brassica juncea L.). Total 8 species of insects 
under 8 different families in 3 orders were found as pollinator and their 
abundance ranged from 0.5 to 6.6/30 sweeps. The pollinator insects revealed 
statistically higher abundance compared to pest, predator and other category. The 
pollinators were most abundant at 11.0 hrs of the day and differed in their 
landing duration on flower. Ant and cabbage butterfly stayed statistically similar 
and longer time (24.1 and 23.5 sec., respectively). The highest yield (994.3 kg/ha) 
was obtained from insect managed pollination treatment followed by open (759.7 
kg/ha) and enclosed condition (272.3 kg/ha). Insect pollination revealed higher 
percentage of germination, t100-seed weight, per cent oil and protein content but 
the results did not differ statistically.  
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INTRODUCTION 

     Mustard (Brassica juncea L.) ranks first among the oil yielding crops in 
Bangladesh. It contains 44 to 46% oil and its meal has 38-40% protein having 
complete set of amino acids and low saturated fats (Das et al. 2009). Many 
insect species forage in the mustard field from seedling to harvesting stage of the 
crop. The foraging insects act as pest, predator, pollinator, and some has 
insignificant role. Roy et al. (2014) observed 24 insect species belonging to 14 
families under 6 orders in mustard field during blooming period. They reported 
that four species were found as pollinator, 13 species as nectar collector and 
rest species were only visitors. 
     Honeybees are most important pollinating insect and they have been utilized 
to provide managed pollination in mustard field (Sharma et al. 2004, Klein et al. 
2007). Other than honey bees, many insects in the order Diptera, Lepidoptera 
and Hymenoptera perform pollination in mustard and play significant role to 
improve fertilization, thus increase fruit  set, viability of  seed, seed yield, oil and  
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nutrient contents in the seed. On the contrary, usefulness of pollination 
networks act as a framework for ecological and evolutionary processes of 
flowering plants and lead to a patterns of biodiversity (Bascompte and Jordano 
2007, Vasquez et al. 2009).  
     Pollination efficiency depends on abundance and diversity of insects and 
their foraging behavior. Mustard growers in Bangladesh are showing interest in 
honey bees for pollination of their crop but no study was performed on the 
behavior and role of the abundant insect pollinations. Study on this issue will be 
helpful for them as well as the improvement of national production, and will be 
of practical assistance to mustard growers and extension specialists worldwide.  
 

MATERIAL AND METHODS 
     The study was conducted during September to December, 2016 in the 
Department of Entomology, Bangabandhu Sheikh Mujibur Rahman Agricultural 
University (BSMRAU), Gazipur, Bangladesh. A randomized complete block 
design comprising 4.0 m × 4.0 m plots was used. The spacing between all blocks 
and plots was 60 cm × 60 cm. Seeds were sown in 9 plots on 5th September, 
2016, in rows and distance from row to row was 45 cm. Fertilizers were applied 
according to the fertilizer recommendation guide (FRG 2012). All the 
intercultural operations except insecticide application were done whenever 
necessary. Plants were covered with net (mesh size 3 mm) for the whole duration 
of flowering in six plots to compare among seed set of enclosed flowers (wind 
pollination only), seed set of pollinators managed flowers (wind and provided 
insect only) and seed set of open flowers (wind and wild insect) treatments.   
     Free-living insects were collected from the open field during blooming period 
using a 30 cm diameter sweep net. Every week sweeping was done at 07, 09.00, 
11.00 and 13.00 hour of the day, and each sample was consisted of 30 sweeps 
encompassing an area from ground level to the top of the plants. The collected 
insects were brought to the Entomology Laboratory of BSMRAU for counting. 
Landing duration of the pollinators on mustard flowers was measured using a 
stop watch and data were recorded 50 times for each species. Mature siliquae 
were harvested and seeds were weighed and the yield was expressed in kg/ha. 
Oil (total fat) and protein contents were measured in the Central Laboratory of 
Bangladesh Agricultural Research Institute, Gazipur by Soxlet oil extraction and 
modified Kjaldhal methods, respectively. Germination test was done following 
Amin et al. (2016). 
      One-way analysis of variance (ANOVA) followed by Tukey HSD posthoc test 
was used for analyzing abundance and landing duration of the insects, and yield 
of mustard. Germination, 1000-seed weight, oil and protein contents were 
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analyzed by Chi (2) statistic. All the analyses were performed using IBM SPSS 
19.0. 
 

RESULTS AND DISCUSSION 
     Results shown in Table 1 indicated that 8 species of insects belonged to 8 
different families in 3 orders namely Lepidoptera, Diptera and Hymenoptera 
were found as pollinator. Their abundance varied from 6.6 ± 1.6 to 0.5 ± 0.3/30 
sweeps and the results differed significantly (F7,56 = 2.66, p < 0.05). Among the 
pollinators, ensign fly and sweat bee showed statistically similar and higher 
abundance. Abundance of insect pollinators varied with geographic locations, 
cropping season and plant species. Kunjwal et al. (2014) studied the flower-
visiting insect pollinators in brown mustard field at Patnagar in India and 
reported that 30 species of insects belonged to 10 families and 4 orders were 
found as pollinators. Amin et al. (2015) found 8 species of insects as pollinator 
in a mango-based agroforestry in Bangladesh, which belonged to Lepidoptera, 
Hymenoptera and Diptera and differed in their abundance. 
 
Table 1. Insect pollinators along with their abundance in mustard field during October, 2016 

to January, 2017 
 

Pollinators Taxonomic  
profile 

Number 
of sweep 

Abundance  
(Mean ± SE) 

Syrphid fly Syrphid sp. (Diptera: Syrphidae) 30 1.3 ± 0.5c 

Honey bee Apis mellifera (Hymenoptera: Apidae) 30 4.9 ± 1.8ab 

Sweat bee Halictus sp. (Hymenoptera: Halictidae) 30 6.6 ± 1.9a 

House fly Musca domestica (Diptera: Muscidae) 30 4.5 ± 1.1ab 

Ensign fly Sepsis fulgens (Diptera: Sepsidae) 30 6.6 ± 1.6a 

Blow fly Calliphora erythrocephala (Diptera: Calliphoridae) 30 2.3 ± 0.8b 

Cabbage butterfly Pieris rapae (Lepidoptera: Pieridae)                                          30 0.5 ± 0.3d 

Ant Camponotus compressus (Hymenoptera: 
Formicidae) 

30 2.5 ± 0.3b 

 

Means in the column followed by same letter(s) are not significantly different by Tukey posthoc 
statistic at < 0.05. 
 

     Abundance of the different categories of insects during full blooming period 
ranged from 1.0 ± 0.4 to 44.2 ± 6.6/30 sweeps and the results differed 
significantly (Fig 1: F3,16= 37.7; p < 0.001). The pollinators exerted the highest 
abundance and the other three categories revealed statistically identical results. 
It is evident that the mustard flower is a good source of nectar, which attracted 
the insects for foraging. That is why the number of pollinators was higher than 
other categories of insects. 
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     The number of insects visited in the mustard field at different hours of the 
day varied from 25.0 ± 2.7 to 49.8 ± 4.9/30 sweeps and the results differed 
significantly (Fig. 2: F3, 16 = 8.9, p < 0.01). Insects were most abundant at 11.0 
hour of the day. At that time most of the flowers opened and the air temperature 
and light intensity were sufficient for the activity of the pollinators. The present 
study showed accordance with Amin et al. (2015) who observed peak foraging 
activity of the pollinators in a mango-based agroforestry at 11.0 hour of the day 
when the mango flowers opened. Goyal et al. (1989) observed peak foraging 
activity of syrphid fly, house fly and honeybee at 10.0 - 11.0 hrs of the day on 
carrot. Ahmad and Aslam (2002) studied the foraging behavior of some 
Hymenoptera, Diptera, Coleoptera and Lepidoptera pollinators on blooming 
carrot and found peak foraging at 8.0 - 9.0 hrs of the day. 

 
Fig. 1. Abundance (mean ± SE) of different categories of insects in the mustard field during full 

blooming period. Bars with common letter(s) are not significantly different by Tukey posthoc 
statistic at p < 0.05. 

 
Fig. 2. Abundance of insects (mean ± SE) in the mustard field at different hours of the day during 

full blooming period. Bars with common letter(s) are not significantly different by Tukey posthoc 
statistic at p < 0.05. 
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     Pollinator species differed in their landing duration on the flowers and their 
activity led to higher levels of fruit set. In the present study, landing duration of 
the pollinators ranged from 12.9 ± 1.1 to 24.1 ± 2.2 sec/flower and the results 
differed significantly (Fig. 3: F5, 294 = 7.3; p < 0.01). Results showed that the ants 
and cabbage butterfly spent statistically similar and longer duration, and house 
fly took the shortest time. Flower visitation time of insect not only depend on 
their species but also on crops. Saeed et al. (2008) reported that the syrphid flies 
were the rapid visitors on loquat flowers. Amin et al. (2015) found that the 
syrphid fly spent shortest duration, and horse fly and sulphur butterfly spent 
statistically similar and longer duration on mango flower.  
 

 
Fig. 3. Landing duration (mean ± SE) of different insect pollinators associated with mustard flowers. 

Bars with common letter(s) are not significantly different by Tukey posthoc statistic at p < 
0.05. 

 

     The present study showed that the insect pollination had significant effect on 
the yield of mustard (Fig. 4: F2, 6 = 397.9, <0.001). The highest yield (994.3 
kg/ha) was obtained from managed pollination condition followed by natural 
pollination (759.7 kg/ha) and the lowest yield was obtained from the enclosed 
condition (272.3 kg/ha). The present findings showed agreement with 
Gebremedhn and Tadesse (2014) who obtained higher yield of Guizotia 
abyssinica from crops caged with honeybees compared to insect excluded 
pollination condition.  
     Table 2 showed that the germination of seed, 1000-seed weight, oil and 
protein content in seeds among the treatments varied from 88.0 to 92.0%, 2.4 to 
2.9 g, 39.6 to 42.6% and 21.5 to 22,3%, respectively, and the results did not 
differ significantly (germination: χ2 = 0.09, df = 2, p = 0.96; 1000-seed weight: χ2 
= 0.25, df = 2, p = 0.9; oil content: χ2 = 0.11, df = 2, p = 0.94; protein content: χ2 
= 0.0, df = 2, p = 1.00). Pudasaini et al. (2014) found higher percentage of 
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germination and thousand seed weight, and oil content in rapeseed in the Apis 
cerana pollinated treatment followed by Apis mellifera, and lowest in control 
(enclosed plot). Insect pollination elucidated higher yield in managed condition 
because the flowers were pollinated in the phase of fully functional and 
generative organs.  

 
Figure 4. Effect of different pollination conditions on the yield (mean ± SE) of mustard. Bars with 

common letter(s) are not significantly different by Tukey posthoc statistic at p < 0.05. 
 
Table 2. Effect of different pollination conditions on quality attributes of mustard seed. 
 

Pollination conditions Germination  
(%) 

Thousand seed 
wt. (g) 

Oil content  
(%) 

Protein 
content (%) 

Enclosed 88 2.4 39.6 22.3 

Managed  92 2.9 42.6 21.5 

Open 90 2.8 41.5 22.2 
 

     The present study depicted that the pollinator insects led to higher 
abundance compared to pest, predator and other category. The mustard yields 
were improved with insect pollination, and the plants in the natural condition 
also received sufficient pollination services by insects. To maintain native insect 
pollination services in Bangladesh, efforts should be made for their conservation 
through proper habitat management.  
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