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Abstract 
Extensive surveys were carried out during 2015-2016 in irrigated areas of District Bhakkar and Layyah. 
The main purpose of the research was to estimate the efficiency of bluish and yellowish bowl traps for 
the collection of hymenopteran insects. Bowl traps containing detergent were used and neither attractants 
nor pheromones were used. Eight hotspots were selected from each respective district and each hotspot 
was further divided into four replicates and insects were collected from each hotspot. Andrena, Nomia 
and Halictus bees were highly attracted towards the bluish and yellowish bowls while Apis, 
Lasioglossum, Megachila, Osmia bees, and Polistes and Campsomeriella wasps were not. The mustard 
crop in District Bhakkar, yellowish bowl contained Andrena (24/ sample) while Campsomeriella (5/ 
sample) in bluish bowls. Yellowish bowls were highly efficient in collection of hymenopteran pollinators 
than bluish bowls.  
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1. Introduction 
In agroecosystems of District Bhakkar and Layyah a good diversity of hymenopteran 
pollinators is present and it is the need of the hour to explore this diversity which will promote 
crop production practices. The aim of this study was to find out the efficiency of bowl traps for 
pollinators’ collection in irrigated areas of District Bhakkar and Layyah. Pakistan is an 
agricultural country and agriculture accounts a good role in GDP. It has agricultural lands 
which are irrigated by Indus river basin system which is the largest irrigation system in the 
world. District Bhakkar lies between 31.6230o N and 71.0626o E and District Layyah lies 
between 30.968o N and 70.943o E. Sugar industry and agriculture are the major source of 
income for the people living here and also improve the living standards of the people of these 
areas. Bhakkar district and Layyah district have two areas: Kaccha area along the Indus River 
and Thal desert area in the plain region. The major crops of irrigated areas are wheat, cotton, 
mustard, maize and cotton. 
A pollinator is an organism which transfers pollen from one flower to another flower and thus 
helps the plants in making seeds and fruits. Hover flies, butterflies, moths, Bees, pollen wasps 
and flower beetles are important pollinators [34, 8, 22]. In agroecosystems pollinators like honey 
bees and other hymenopterans increase crop productivity [25, 29, 38, 41, 49]. 1500 crop species of 
the world are directly or indirectly pollinated by hymenopterans and other pollinators which 
account for 15-30% of world food production [25]. 60 crop species are pollinated by insects in 
Pakistan [19]. Kunjwal et al., [26] examined that in mustard crop (Brassica juncea) 30 species of 
insect pollinators visited and Apis mellifera was condensely present. Amount of viable pollen 
and pollinator foraging behavior affect the reproductive capacity of plants [44]. Hymenoptera is 
the diverse group of insects and contained more than 100,000 species and their pattern of 
diversity, abundance and distribution is dependent on nutritional supply and other factors [2]. 
The hymenopteran pollinator families Apidae, Vespidae, Megachilidae, Formicidae, and 
Sphecidae were abundantly present in various parts of India [37, 20].  
Cotton is known as ‘White Gold’ and is one of the most important cash crop and backbone of 
Pakistan and adds 8.2% value in agriculture and contributes a good source of foreign  
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Exchange [1]. Bee species’ diversity in conventional farming 
is important in cotton crop yield [31, 46]. Maize has low 
contents of proteins and essential amino acids and so is grown 
for biofuel and fodder. Bees are unable to differentiate the 
pollen as low and high quality food contents but search for 
maize pollen as a food source [17]. Millet pollen are so 
numerous which attract a large number of insects especially 
honey bees [19, 36]. Larger and smaller bees are able to 
pollinate wheat flowers although wheat is non-pollinated 
dependent crop [19, 18]. The most common and effective 
method in collection of insects particularly bees is bowl 
trapping method and is progressively becoming a valuable 
tool around the world [11, 10]. Saunders and Luck [42] and Cane 
et al., [6] reported that diversity and activities of different 
types of species could be measured by bowl trapping and also 
stated that this method was not dependent on the skills of 
insect collectors and was time saving and very easy and 
simple method. Bowl traps are polyethylene plastic bowls 
filled with water containing odourless detergent or soaps [32, 

27]. Grundel et al., [13], Campbell and Hanula [5] and Kevan [24] 
experimentally proved that colour of the trap had strong effect 
on the insect collection and bluish and yellowish bowl insect 
capturing ratio was varied and captured insects very 
efficiently. Yellowish bowls had more accuracy and 
efficiency in collection of insects like bees and wasps [21]. The 
objective of the study was to determine the efficiency of bowl 
traps in collection of hymenopteran pollinators so as to 
increase the crop production through proper utilization of 
hymenopteran insect.  
 
2. Materials and Methods 
2.1 Field Surveys 
A detailed survey of irrigated areas of district Bhakkar and 
Layyah was conducted during 2015-2016 in order to check 
the crop types and hymenopteran pollinators and wheat, 
maize, millet, mustard, and cotton were selected for the study 

of hymenopteran pollinators. Field experiments were 
performed in two seasons, autumn season 2015 (from mid-
September to mid-November) and spring season 2016 (from 
mid-February to mid-April).  
 
2.2 Field Plan and data collection 
Study areas were divided into two blocks, block A district 
Bhakkar and block B district Layyah along the the Indus belt 
(Kaccha areas) and each block was further divided into eight 
hotspots. District Bhakkar was divided into hotspots Ali Lak, 
Subhan Chowk, Basti Majoka, Jhok Shah Mohammad, Dajal, 
Khichi Khurd, Basti Nourang Khan, Basti Mulan Wali and 
District Layyah was divided into hotspots Basti Umar Wali, 
Chughtai Nagar, Sheihn Wala, Sargani Nasheb, Basti Qazi 
Rajan Shah, Nasheb Dostoo Khoo, Basti Shadoo Khan, 
Mouza Sumra Nasheb.  
Afield of minimum 0.5 acres of respective crops was designed 
for the collection of hymenopteran pollinators in each hotspot. 
Each crop field was further divided into four replicates. 
Bluish and yellowish bowl traps were placed properly in a 
cross manner on the ground for about two hours in a 12m2 
area of respective replicate. Time was noted at the start and 
end of morning session in each respective field. Data was 
recorded in the morning session before 1200 pm. The distance 
between two hotspots was approximately 5 Km.  
Per day two hotspots were studied from one district and then 
next two hotspots were studied in other district and data was 
collected continuously and consecutively except when 
weather conditions were not suitable for the insect collection. 
For pollinators’ collection two types of bowl traps like bluish 
and yellowish bowls containing 3% detergent (locally 
available Bonus Tristar) were used. Pollinators were collected 
from each hotspot and were placed in a Styrofoam box in a 
proper manner and tagging and were identified in the 
laboratory by the help of Published Hymenopteran 
identification keys (Fig. 1). 

 

  
Y. bowl arrangement and detergent    B. bowl showing captured insects 

 

  
    Y. bowl placed in a replicate   B. bowl in a replicate filled with detergent  
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2.3 Insect Preservation 
Hymenopterans were preserved by the help of taxonomic 
standard methods. According to the size of the insect, 
Hymenopterans were pinned by use of entomological pins of 
various sizes. Pin was inserted in right of midline of thorax. 
Different insects were mounted according to their size in the 
insect collection box after pinning insects were spread on the 
spreading board. Collector name, collection date, locality and 
other details were labeled on the paper and attached to the 
long pins.  
 
2.4 Insect Identification 
Pollinators were identified by the help of Published 
Taxonomic keys of Hymenoptera like Siddiqui et al., [45], 
Gupta [14], Saini et al., [40], Buck et al., [4], Prokop et al., [35], 
Gupta and Jonathan [16], Michener [28], Engel [9], Goulet and 
Huber [12], Gupta [15], Kentucky 4-H Entomology [23], 
Buchmann et al., [3], Choate [7], Pascarella [30], Scott and 
Stojanovich [43]. After identification pollinators were 
preserved for sample and future study. 
 
2.5 Meteorological Data 
To analyze the humidity (%), rainfall (mm) and temperature 
(Co), meteorological data was collected from Meteorological 
Department of District Bhakkar and Layyah because these 
factors are crucial in insect diversity, distribution and 
reproduction.  
 
3. Results and Discussion 
Detailed study has revealed that in District Bhakkar bees and 
wasps were highly attracted towards the yellowish bowls and 
condensely present and bees accounted a total abundance of 
41 while wasps showed a total number of 12. A little 
information is available on bowl traps in collection of cash 
crop pollinators, so on the basis of available data, these 
findings were resembled to the study of Popic et al., [32] which 
indicated the richness of bees (1233) and wasps (375). Out of 
total 3617 captured insects among 51 species from maize 
fields, the total abundance of genus Andrena was 2, Apis= 5, 
Halictus= 39, Lasioglossum= 268 from both yellowish and 
bluish bowls [50]. From bean crops, Prababhvati and Khadri [33] 
evaluated that yellowish bowl displayed high efficiency in 
collection of insects Apidae= 24, Vespidae= 0, Halictidae= 
50, Megachilidae= 3 Scoliidae= 1 while bluish bowl exhibited 
38, 1, 11, 1 and 1 respectively. Kapkoti et al., [21] evaluated 
that density of bees in yellowish bowls was 5.90 while density 
of wasps was 2.3. Grundel et al., [13] collected a total of 3159 
bees in yellowish bowls. Saunders and Luck [42] and Gollan et 
al., [10] reported that yellowish bowls were highly efficient in 
collection of insects. Genus Apis was less attracted to bowls 
and bluish bowl contained a total of 3 while yellowish bowl 
had a total of 4 number of Genus Apis. Goncalves and 
Oliveira [11] investigated that honey bees (Apis mellifera) were 
less attracted towards the bowls. Highly encountered genus 
was Andrena, 21 in bluish bowls and 37 in yellowish bowls. 
Popic et al., [32] noted that Halictine bees (678) were more 
frequent in yellowish bowls. Halictine bees, 12 in bluish 
bowls and 30 in yellowish bowls, were in abundance while 
Megachilid bees, 5 in bluish bowls and 14 in yellowish bowls, 
were less encountered from bowls. Halictine bees were most 
encountered bees among 745 collected different species from 
Semi deciduous forest fragments in Southern Brazil [11]. 
Gollan et al., [10] estimated that 50 species of Halictid bees 
were collected out of 1267 collected bees in New South 
Wales, Australia. Popic et al., [32] studied that abundance of 

Halictid bee was 678 while Megachile bees was 6. During our 
research in District Layyah, yellowish bowls represented a 
slight low attraction of hymenopteran insects than bluish 
bowl. These results were also resembled to the study of 
Wheelock [50], Tuell et al., [48], Wilson et al., [51], Roulston et 
al., [39] and Toler et al., [47]. 
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Fig 2: (A-E). Bluish and yellowish bowls showing abundance of 
hymenopterans from different crops of irrigated areas of District 

Bhakkar. 
 

 
 

 
 

 

 
 

Fig 3 (A-E): Bluish and yellowish bowls showing abundance of 
hymenopterans from different crops of irrigated areas of District 

Layyah 
 

 
 

 
 

Fig 4 (A-B): Bluish and yellowish bowls showing number of 
hymenopterans in District Bhakkar and Layyah. 

 
4. Conclusion 
Bees were highly attracted towards yellowish and bluish 
bowls than wasps. Andrena, Nomia and Halictus bees were 
highly attracted towards the bluish and yellowish bowls while 
Apis, Lasioglossum, Megachila, Osmia bees and wasps 
Polistes and Campsomeriella were not. Yellowish bowls were 
highly efficient in collection of hymenopteran bee pollinators 
than bluish bowls. A small number of insects were collected 
from cotton fields of District Bhakkar and Layyah due to less 
attraction of insects in addition heavy pesticides were used in 
cotton crop fields. 
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