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Abstract 
Research area of University College of Agriculture, University of Sargodha was used for this experiment 

from 15-November 2016 to 15-March 2017. Three varieties of linseed (Punjab, Chandani, and PR24) 

were grown in predefined areas with division six plots. To count the number of pollens, the pollen 

collector placed in front of the hives at entry of box. The number of bees leaving and returning to the 

hive counted three times in a day at morning, noon and evening sessions (at 8:00 am, 12:00 pm and 4:00 

pm) and the number of pollens counted in every session. Also, seed setting of linseed crop as impacted 

by foraging activity of honey bees were checked. Non-parametric tests used to evaluate and compare the 

obtained results. Friedman test applied to estimate honey bee amount during the day at different timings 

(8:00 am, 2:00 pm and 4:00 pm). The results indicated that maximum numbers of bees leave the box and 

come back in Chandani variety as well this variety showed the higher results in seed setting.  
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1. Introduction 
Honeybee is a beneficial insect because it pollinates a various number of crops and also has 

medicinal value [1]. The important species of honeybees are Apis mellifera L., Apis cerana L., 

Apis florae L., and Apis dorsata L [2]. Most widespread species of honeybee in the world is 

Apis mellifera L [3]. Life cycle of a honey bee consists of four major stages; eggs are a very 

minute poppy shape, larva with lacking legs and eyes [4]. Honey bees are the insect which lives 

in the colonies, consists of worker bees, drones, and queen [5]. Workers are females but have 

undeveloped ovaries so they cannot lay eggs, their task changes according to their age and 

need of the colony [6]. Queen bees are different from the drones and workers by their large 

abdomens and shorter wings [7]. The honeybee performs various types of activities including 

Foraging [8]. In this behavior, honeybee searches wild food resources, surviving and 

reproduction [9]. Forager bees present to perform this function; these are actual workers with 

the age of 21 days and then perform the important foraging works like water, nectar, pollen 

and resin collection [5]. Some crops offer nutrition to honey bees in term of nectar and pollen 

that is actually carbohydrate and protein while some crops give tough time to honeybees and 

provide less nutrition [10]. The crops provide a good forage resource for honeybee like canola, 

linseed, lucerne, sunflower and citrus [11]. Foraging behavior is the most distinctive behavior of 

a honeybee and it is linked to the colony and its surrounding environment [12, 13]. Therefore to 

manage this action is very necessary to boost the honeybee colony for food and agriculture 

point of view [14]. Foraging activity of honey bee impacted by various factors; inside mean 

queen existence in the virgin or mated form and outside related to environmental factors, 

natural enemies and insecticides [15]. 

In Pakistan, area under major crops is situated in Indus basin [16]. Currently, 591,500 ha of the 

total cropped area under oilseed crops [17]. Edible oil is one of the important commodities of 

everyday use [18]. Pakistan has been deficient in its production due to many constraints such as 

that directly discourage and deter the farmers from the adoption of oilseed crops, ineffective 

marketing, low economic returns and inadequate support of essential production elements 

including credit, quality seed, production technology and appropriate farm machinery [17, 19]. 

Like other important crops and stored commodities, oil crops also infested by diseases and 

pests [20-23]. 
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About 70% of the domestic requirements are met through 

imports [19]. Linseed (Linum usitatissimum L) is a very 

important oilseed crop [24]. In Punjab, it is cultivated mainly in 

Faisalabad, Toba Take Singh, Sargodha, Sahiwal, Layyah and 

Bahawalpur whereas in Sindh it is grown in Jacobabad, 

Shikarpur, and Dadu [17]. Production of Linseed 2.62 (000 

tons) with average yield 710 kg/ha [19]; sowing time from 15 

October to 15 November and harvesting from 15 April to 15 

May [25]. The seed of linseed having 33-43% oil, 24% protein 

and globally cultivated for its fibers and is also called flax [17]. 

The main objectives of this study were (i) to determine the 

foraging activity of honey bees on linseed, (ii) seed setting of 

linseed as impacted by foraging activity of honey bees and 

(iii) effect of collection of pollens by foraging activity of 

honey bees. 

 

2. Materials and Methods 

The research area of University College of Agriculture, 

University of Sargodha, was used for this study. Experiment 

was started from 15-November 2016 to 15-March 2017. 

Three different varieties of linseed were sown (Punjab, 

Chandni, and PR24) in the predefined area. 

 

2.1 Experimental details 

This experiment was carried out on three canals having 

different varieties of linseed. Each canal was divided into 

further sub six plots. After the seedbed preparation, linseed 

varieties were sown by drill method with row spacing of 45 

cm and plant spacing of 10 cm for each plot. RCBD design 

with three replications was used. At start of flowering, three 

boxes of honey-bees colonies were placed in each variety of 

Linseed. Each box has a pollen collector for pollen collection. 

The data recording foraging activity of honey bees and pollen 

in pollen collectors were checked at different time intervals in 

a day (Morning, Noon and Evening). Foraging activity of 

honey bee was checked at different day times in morning, 

noon and evening; three times in a day by making videos of 

bees in 15 minutes. Main focused on number of bees leaved 

and come back into box and number of pollens in pollen 

collector. After completion of seed setting, foraging activity 

in each plot checked by seed setting.  

 

2.2 Number of foraging bees  
Foraging activity of honey bees were observed during the 

complete flowering duration. Observation was done in one 

meter square area of treatment for 5 minutes. The data were 

recorded at 8.00 am, 2.00 pm and 4.00 pm.  

 

2.3 Seed yield and yield components 
After the maturity of the crop, 10 mature pods were chosen 

randomly from each replication. Numbers of seed were 

counted manually. Harvesting of the crop was done from each 

plot when seeds become mature. Separation of seeds was 

done manually from the pods. 

 

2.4 Statistical Analysis 
SPSS software was used for statistical analysis. Comparisons 

between means were made using the least significant 

difference (LSD) at 0.05 probabilities (SPSS). For statistical 

data, standard descriptive statistics were performed for each 

of the quantitative parameters.  

 

3. Results and Discussion 

Maximum numbers of bees leave and come back in the box 

kept in Chandani variety. Due to higher foraging activity in 

Chandani variety, pollens amount also recorded higher as 

compared to other two varieties of linseed (PR24 and Punjab). 

Less number of pollen were present in pollen collectors of 

these variety boxes due to less foraging activities of bees. 

Variety (PR24) was better than Punjab due to better foraging 

activity. Punjab variety pollen collection results were not 

good as compared to the 1st two varieties as shown in figure 1.  

 

 
 

Fig 1: Pollen Collection activity of Apis mellifera L in three different varieties of Linseed 

 

Seed setting of different varieties of linseed showed after the 

pollination activity of the honey bee. Chandani variety 

showed the higher results in seed setting. Quantity of seed 

increases due to the foraging activity of honey bees. Numbers 

of seeds in the pods were increased as compared to the other 

two varieties (PR24 and Punjab). Higher pollination activity 

of the honey bees was also recorded greater than the other two 

varieties. Chandani variety seeds were better in quality as 

compared to the other two varieties (PR24 and Punjab) as 

shown in figure 2. 
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Fig 2: Seed setting in three different varieties of Linseed (Chandni, PR24 and Punjab) 

 

Munawar et al., (2009) [26] determined the effect of honeybee 

pollination on annual dicotyledonous Nigella sativa (Black 

seed) yield and concluded that the visits of honeybees at the 

time of 5% flowers initiation are helpful in seed setting and 

seed yield. Oz et al., (2009) [27] determined the efficiency of 

pollination by Apis mellifera on sunflower crop and 

concluded that seed set ratios were 98-99% for pollinations in 

cages with honeybees. Without honeybees produced 93-94% 

less number of filled seeds per head compared with 

pollinations in cages with honeybees. Results indicated that 

the use of honeybees for sunflower hybrid seed production 

improved seed set ratio, seed weight, number of filled seed 

and seed yield. Oz et al., (2008) [28] conducted an experiment 

to check the effect of pollination using honeybees on seed 

yield and quality of the rapeseed and found that honeybee 

pollination increased the seed yield significantly but not 

protein and oil percentage in seeds. Rouf et al., (2016) [29] 

directed a study to explain the effect of honey bee pollination 

(Apis cerana) on cauliflower (Brassica oleracea) and found 

that maximum impact on the seed production of cauliflower 

with an increase in seed yield. Walters and Taylor, (2006) [30] 

measured Apis mellifera impact on seed set, fruit set, and 

yield of Cucurbita pepo, C. maxima, and C. moschata under 

field conditions by providing natural pollinators including 

bumblebees, carpenter bees, honey bees, and squash bees. 

Addition of honey bees resulted to increase in fruit number 

and size. Fohouo et al., (2008) [31] found the highest number 

of forager workers was on Syzygium guineense and the lowest 

number on Psorospermum febrifugum. Pollination activities 

of A. malifera were recorded very helpful in raising the 

outcome of many crops like clover crop and linseed crops [32]. 

Smirnov, (1956) [33] found that due to pollen collection 

activity of honey bees, linseed crop yield was increased like 

seed rate increase in the limit of 22% and also the weight of 

seed was increased to the limit of 30%. Mattu et al., (2012) 
[34] found that honey bees have a preference for apple tree 

branches located in the middle of trees rather than for those 

branches located higher up or lower. Abak et al.,(1997) [35] 

observed that the average outcome of the crop like mass of 

the fruit, diameter of fruit and the number of seeds increased 

by 4.2%, 6.5% and 12.5% respectively. In several studies it 

was observed that the yield of the crop (seed set and seed 

yield) was become higher due to the pollination of bees [15, 33]. 

Sunflower crop seeds amount greatly enhanced due to the 

pollination activity of honey bees in the field of sunflower [36]. 

Honey bee pollinates the different fruit species like blue berry 

and apple [37]. Sushil et al. (2013) [38] observed that different 

crop yield were increased due to the pollination activity of the 

honey bees like cabbage and broccoli seed rates. Yucel and 

Duman (2005) [39] were stated that the quality and quantity of 

seed of a crop was also increased due to the foraging activity 

of honey bee. 

 

4. Conclusion 

Honeybee foraging activity in different linseed varieties 

increased the number of seed set and yield. Thus strategies to 

promote pollination by honeybee may be helpful in enhancing 

seed yield in linseed as well as other crops. 
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