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Abstract 
Studies on the checklist of pollinators and their relative abundance on the Canola crop was conducted at 
the New Developmental Farm (NDF), The University of Agriculture, Peshawar during 2009-2010. 
Among honey bees Apis mellifera (Linnaeus, 1758), Apis florea (Fabricius, 1787), Apis dorsata 
(Fabricius, 1793) and Apis cerana (Fabricius, 1793) were the major pollinators. Other pollinators 
included Syrphid flies Episyrphus balteatus (De Geer, 1776), Syrphus ribesii (Linnaeus, 1758), Eristalis 
tenax (Linnaeus, 1758), Eristalinus aeneus (Scopoli, 1763) and Bumble bees Bombus spp. (Latreille, 
1802). The abundance of different insect pollinator species were recorded on two canola varieties 
(‘Ganyou’ in which pollen viability and germination are adversely affected by soil salinity, and ‘Oscar’ 
that is more tolerant of soil salinity) on different dates at different day timings. In early days of the data 
recorded the cultivar Oscar attracted more insects as compared to Ganyou cultivar of Canola crop. 
Generally no significant difference was recorded between the two cultivars in attracting different 
pollinator species, whereas significant difference was recorded between frequency of pollinator visitation 
to both cultivars Oscar and Ganyou during morning and afternoon times. 
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1. Introduction 
Canola is one of the important members of family Cruciferae or Brassicaceae. The species 
napus and campestris belong to genus Brassica are the main edible cooking oil producing 
crops in Pakistan. During the year 2008 the total area under Canola cultivation was 17.50 
thousand hectares with total production of 8.1 thousand tons with an average yield of 463kg/ha 
(MINFAL, 2008) [18]. Canola is one of the major sources of edible oil in the Asian countries 
for centuries. The raw product like that of the oil cakes after extraction of oil is used as a feed 
in livestock industry (Sumitra et al., 2007) [25]. Since most of the oilseed crops are cross-
pollinated, adequate pollination is vital for any significant seed production. Among the various 
pollinating agents, honeybees play a predominant role in increasing the yield of rapeseed. 
Almost one-third of total cropped area under oilseeds has been reported to be entomophilous. 
Pollinators not only enhance the yield of the crop but also contribute to uniform and early pod 
setting (Abrol, 2007b) [1]. Pollinators play major role in increasing the quality and quantity of 
the yield (Chiari et al., 2005, Morandin and Winston, 2006) [7, 19]. A sizable proportion of the 
human diet depends directly or indirectly on animal pollination (Aizen et al., 2008) [3]. In 2005 
economic value of pollination worldwide was about US $19.53 billion, which represented 
9.5% of the value of the world agricultural production used for human food (Nicola et al., 
2009) [20]. Studies on pollinating insects are the main subject of the debate in agricultural 
sector due to losses in pollinator abundance on global level (Ghazoul, 2005a, 2005b; Steffan-
Dewenter et al., 2005) [10, 24]. The need of pollination of crops is rising but on the other way 
there are many threats to pollinating insect species which is causing losses in stock of these 
pollinators. (Aizen et al., 2008) [3]. The scarcity of pollinators will have great impact on the 
biodiversity and food requirements of human beings in near future. An increase in growth of 
crops dependent on pollination was noticed as compared to those of non-dependent crops on 
pollination all over the world (Aizen et al., 2008) [3]. The dependence of crops on pollination 
varies in different crops such that some crops may increase yield up to 100 % while other may 
increase it to just few percent (Chiari et al., 2005) [7]. According to Knight et al. (2006) [15] it is 
needed to evaluate the impact of pollinator scarcity on the yield of an agricultural production 
area. To adequately assess the importance of insect pollination for food production and the  
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impact of pollinator scarcity due to different environmental 
disturbances, one of the first steps is to find out the pollination 
needs of different cultivated crops (Klein et al., 2007) [14]. 
Furthermore, the shortage of pollinator species can lead to the 
parallel shortage of plant species (Biesmeijer et al., 2006) [4]. 
The population and activities of many insects decline in winter 
due to low temperature and non-availability of food. Some 
winter crops are valuable and support pollinators. Canola 
(Brassica napus) is one such crop that provides large 
quantities of nectar and pollen to many insects. It is not only a 
good fodder and oilseed crop but also a major source of nectar 
and pollen that support population buildup of pollinators 
(Klein et al., 2007) [14]. In Pakistan there is no baseline 
information on pollinators to assess pollinator losses for 
comparison in future. The present study was conducted to 
identify and record the relative abundance of pollinators of 
Canola at Peshawar District. 
 
Materials and Methods 
The experiments were conducted at the New Developmental 
Farm (NDF) of The Agricultural University Peshawar, 
Pakistan in the year 2009-2010. The plot was divided in three 
replicates using Randomized Complete Block Design 
(RCBD). Two cultivars i.e. Oscar and Ganyou of Canola were 
sown 45 m2 plots and recommended agronomic practices were 
adopted. 4 m2 areas was selected randomly for each cultivar in 
each replication at flowering stage and pollinators visiting the 
flowers of both the varieties in two hours were observed and 
counted by using a hand counter clicker. Data on the 
abundance of pollinators was taken from December 2009 to 
February 2010 till the ripening of the seeds. The data were 

recorded twice a day i.e. from (10: 00-12: 00 AM) and (2: 00-
4: 00 PM) on weekly basis. Pollinators visiting the Canola 
were collected from the field of Canola with the help of an 
aerial net and were brought to insect museum of Department 
of Entomology of The Agricultural University Peshawar and 
were identified, using different insect identification literature. 
(Saleem et al. 2001; Ball et al. 2013; Shah et al. 2014) [21, 2, 23] 
and reference specimens were deposited at the Entomology 
Museum of Department of Entomology, The Agricultural 
University Peshawar Pakistan. The collected data was 
statistically analyzed with ANOVA using SPSS® version 15.0 
for Windows®. Fisher’s least significant difference (LSD) tests 
were used for the statistical comparisons of means for 
evaluating frequency of visitation and relative abundance of 
pollinators between two cultivars (Oscar and Ganyou).  
 
Results and Discussion 
Checklist of Pollinators on Canola 
Among honey bees Apis mellifera (Linnaeus, 1758), Apis 
florea (Fabricius, 1787), Apis dorsata (Fabricius, 1793) and 
Apis cerana (Fabricius, 1793) were the major pollinators. 
Other pollinators included Syrphid flies Episyrphus balteatus 
(De Geer, 1776), Syrphus ribesii (Linnaeus, 1758), Eristalis 
tenax (Linnaeus, 1758), Eristalinus aeneus (Scopoli, 1763) 
and Bumble bees Bombus spp. (Latreille, 1802) were observed 
foraging among the canola plants in 2009 and 2010. The 
abundance of the pollinators was similar between the two 
canola cultivars ‘Oscar’ and ‘Ganyou’. However, more 
pollinators were found foraging in the morning (10: 00-12: 00 
AM) than afternoon (2: 00-4: 00 PM) timings. 
 

 
Table 1: Insect pollinators of Brassica napus at Peshawar, Pakistan during flowering season. 

 

Order Family Pollinator Species Foraging Purpose 

Hymenoptera Apidae 

Apis mellifera 

Nectar and Pollen 
Apis florea 

Apis dorsata 

Apis cerana 

Bombus spp. 

Diptera Syrphidae 

Episyrphus balteatus 

Nectar 
Syrphus ribesii 

Eristalis tenax 

Eristalis aeneus 

 
Relative Abundance of insect pollinators on Canola var. 
Oscar 
Significant difference was recorded in number of insect 
pollinators and their frequency of visitation to Canola cultivar 
(Oscar) between Morning (10: 00-12: 00 AM) and afternoon 
(2: 00-4: 00 PM) timings on all the days of the data recorded 
from 19th December 2009 till 26th March 2010 (Fig. 1). 
 

Relative Abundance of insect pollinators on Canola var. 
Ganyou 
Significant difference was recorded in number of insect 
pollinators and their frequency of visitation to Canola cultivar 
(Ganyou) between Morning (10: 00-12: 00 AM) and afternoon 
(2: 00-4: 00 PM) timings on all the days of the data recorded 
from 19th December 2009 till 26th March 2010 (Fig. 2). 
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Fig 1: Relative abundance of pollinators recoded on weekly basis at morning (10:00-12:00 AM) and afternoon (2:00-4:00 PM) during year 
2009-2010 on Canola var. Oscar. 

 
 

0Table 2: ANOVA Statistics for Fig 1. 
 

Oscar variety 

Pollinator 
Timing 

P-value LSD 
Morning (10:00-12:00 AM) Afternoon (2:00-4:00 PM) 

Apis mellifera 18.81±0.68a 26.5±1.42b 0.0031 1.21 
Apis florea 10.02±0.53a 16.23±0.92b 0.005 1.50 

Apis dorsata 7.72±0.41a 11.05±0.67b 0.006 1.37 
Apis cerana 4.9±0.36a 6.06±0.46b 0.005 0.673 

Syrphus ribesii 7.8±0.38a 11.65±0.59b 0.02 0.73 
Eristalis tenax 4.12±0.37a 5.45±0.43b 0.006 0.76 

Bombus sp. 0.25±0.08a 0.422±0.09a 0.47 0.17 
Eristalinus aeneus 3.18±0.29a 4.2±0.36b 0.005 0.07 

Episyrphus balteatus 7.43±0.42a 12.1±0.65b 0.004 0.93 
*Means followed by the same letters are not significantly different at 5 % level of probability. 
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Fig 2: Relative abundance of pollinators recoded on weekly basis at morning (10:00-12:00 AM) and afternoon (2:00-4:00 PM) on Canola var. 
Ganyou. 

Table 3. ANOVA statistics for Fig. 2 
 

Ganyou variety 

Pollinator 
Timing 

P-value LSD 
Morning (10:00-12:00 AM) Afternoon (2:00-4:00 PM) 

Apis mellifera 19.17±0.755a 26.71±1.515b 0.0031 1.21 
Apis florea 10.36±0.544a 16.30±0.992b 0.005 1.50 

Apis dorsata 8.05±0.484a 11.11±0.723b 0.006 1.37 
Apis cerana 5.28±0.388a 6.61±0.491b 0.005 0.673 

Syrphus ribesii 7.56±0.398a 11.71±0.685b 0.02 0.73 
Eristalis tenax 4.93±0.475a 6.59±0.561b 0.006 0.76 

Bombus sp. 0.29±0.102a 0.38±0.096a 0.47 0.17 
Eristalinus aeneus 3.51±0.337a 4.54±0.42b 0.005 0.07 

Episyrphus balteatus 7.84±0.491a 12.35±0.836b 0.004 0.93 
*Means followed by the same letters are not significantly different at 5 % level of probability. 

 
Honey bees 
The two different cultivars of Brassica napus Oscar and 
Ganyou have no significant difference of visitation of four 
species of honey bees i.e Apis mellifera, Apis florea, Apis 
dorsata and Apis cerana. These observations are in conformity 
with those of Bruinsma et al. (2008) [6] who reported that the 
honeybees and syrphid flies showed no preference for different 
cultivars of Brassica nigra. This indicates that both cultivars 
i.e Oscar and Ganyou have similar attracting qualities for all 
honey bee species. These qualities may be the amount of 
nectar and pollen these two cultivars produce for attraction of 
bees for pollination. According to London-Shafir et al. (2003) 
[17] nectar and pollen within flowers are usually the primary 
attractants to floral visitors. The significantly higher number of 
honeybees in afternoon (2-4 PM) than morning (10-12 AM) 
may be due to the fact that bees are more active at 
comparatively warm weather than cold weather. Saunders 
(2008) [22] pointed out that insect population is likely to change 
with the changing climate. Also Kisimoto and Dyck (1976) [13] 
stated that environmental factors such as temperature, relative 
humidity, rainfall and total sunshine usually influence the 
insect population greatly which is in conformity with these 
results. Furthermore Abrol (2007b) [1] reported that the number 
of bees per 1 m2 ranged in different numbers in different times 
of the day in the case of A. mellifera and A. cerana, in 
different cultivars of Brassica.  
 
Syrphid Flies (Syrphus ribesii), (Eristalinus aeneus) and 
(Episyrphis balteatus)  
Syrphid flies were also observed on both Canola cultivars 
Oscar and Ganyou during this experiment. Conner and Rush 
(1996) [9] also reported Syrphid fly species as pollinator of 
mustard. Furthermore observations by Branquart and 
Hemptinne (2000) [5], Colley and Luna (2000) [8] showed that 
the short-tongued pollinators, such as Syrphid flies prefer to 
forage in plants with a short corolla and many flowers since 
they find easier access to nectar and pollen tubes such as 
Canola flowers. This could be the reason that these dipterous 
flies visit Canola where they can find many flower. 
 
Bumble bees 
Among the pollinators of Canola, bumble bees were also 
observed on both the cultivars but with a less population 
density. The studies by Lee and Snow (1998) [16] showed that 

bumble bees have no preference for different cultivars of wild 
Canola population and hybrid cultivars which is in conformity 
with these results. The low population may be due to less 
number of bumble bees in the surrounding area. 
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