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ABSTRACT 
The objective of this study was to evaluate the effect of open pollination by honey bee (Apis mellifera 

L.) on the seed yield of sesame (Sesamum indicum L.). Moreover, Germination Speed Index (GSI), 

Germination Percentage (GP), and chemical composition of seeds that produced from open and caged 

treatments were determined. The obtained results showed that the open pollination led to increase the 

number of pods/plant, weight of seeds/plant, mean yield/feddan, and seed index (weight of 1000 seeds) 

than those produced from caged treatment for both varieties of sesame. Also, the presence and visitation 

of honey bees had a good influence on the (GSI) of produced seeds. The values of this parameter were 

23.42 and 23.84% in open pollinated areas compared with 17.08 and 17.09% in caged ones of both 

sesame varieties, Taka 1 and Taka 2, respectively. Nearly, the same effect was observed for the (GP) 

which was higher in seeds of open plots (95.0 and 96.0%) than those produced from caged ones (75.0 

and 77.0%) for the both mentioned varieties of sesame, respectively. Furthermore, application of open 

pollination in plots was induced to improvement the chemical composition of seeds. Where total lipids, 

crude protein, and carbohydrates of open plot seeds increased in comparison with seeds produced from 

caged treatment for both varieties of sesame. 
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1. INTRODUCTION 
Sesame (Sesamum indicum L.) is considered 

one of the most important and oldest oil-seeds 

crops cultivated in many countries, e.g. India, 

Sudan, China, Nigeria and Egypt. Further, sesame 

ranked as the third important oil crops in the world 

after soybean and mustard (canola) (Rahman et 

al., 2022).  Sesame is an annual crop grown in the 

tropics and sub-tropics for the edible oil extracted 

from seeds, and the seeds are used after being 

hulled to manufacture several industrial 

commodities (Abou-Gharbia et al., 2000). The 

cultivated area of sesame in Egypt reached 76,190 

feddans with productivity up to 48000 ton (FAO, 

2022). Furthermore, sesame seeds are 

characterized by their high nutritional and 

therapeutic values, as they are rich in a highly fat 

content of up to 44-58%, protein (18-25%), 

carbohydrates (13-14%), fiber (6-8%), and about 

5% of ash (Mohamed and Awatif, 1998; 

Kahyaoglu and Kaya, 2006; Namiki, 2007; 

Borchani et al., 2010; Hegde, 2012 and Rao et al., 

2022). Sesame is a self-pollinated crop, with both 

male and female structures within the same 

flower, and it belongs to the family Pedaliaceae. 

However, several reports indicated that cross-

pollination led to improvement and increased the 

quality and quantity of sesame seed depending 

on activity of pollinators and environmental 

conditions (Khidir, 1973; Rashad et al., 1979; 

Crane and Walker, 1984 and Sarker, 2004). In the 

same context, study of Stein et al. (2017) referred 
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to that shortage of pollinators led to obvious 

decrease of sesame yield with percentage about 

60-70%. Furthermore, flowers of sesame are a 

good source of nectar and pollen for different 

insect species, especially honey bees and their 

peak activity from 9 am to 12 pm (McGregor, 

1976; Mahfouz et al., 2012 and Rao, 2019). 

Meanwhile, honey bees (A. mellifera L.) are 

considered as one of the best insect pollinators as 

well as an important organism for maintaining 

environmental balance (El-Masarawy et al., 

2021). 

This study aims to study the foraging behavior 

of honey bee workers on sesame flowers, and to 

determine the role and impact of honey bee as an 

insect pollinator on certain yield components of 

sesame such as weight of seed/plant, Seed Index 

(weight of 1000 seed), and estimated 

yield/feddan. In addition, calculations of 

Germination Speed Index (GSI), Germination 

Percentage (GP) and chemical composition in 

open and caged treatments of sesame seeds were 

done. 

 

2. MATERIALS AND METHODS 
This study was conducted from May to 

September during two consecutive seasons 

throughout 2020 and 2021, in the apiary of 

Agricultural Experimental Station, Faculty of 

Agriculture, Cairo University, Giza governorate, 

Egypt. Two varieties of sesame "Sesamum 

indicum L." those Taka 1 and Taka 2 were 

cultivated in latest of spring (May), and were 

harvested in the latest of summer (September), 

and the flowering period was started from mid of 

July to mid of August. As well, all of the 

agricultural practices were carried out according 

to Weiss (1983). Sesame was cultivated in eight 

plots each (6m X 7m/plot) and the caged area was 

(3m X 3.5m X 2.25m high). The caged area was 

covered with mosquito net to exclude insect 

pollinators especially honey bee to visit the plants 

inside the cage, the cages were put on the chosen 

plots just before starting of the blooming period. 

The distance between the apiary and plants of 

sesame was about 70 meters, and all bee colonies 

were balanced in strength. 

2.1. Bee visitation 

The activities of honey bee workers on the 

mentioned varieties of sesame throughout the 

blooming period were studied. 

2.1.1. Number of bees/m²/min. (mean of ten 

readings) was estimated by the aid of one square 

meter wooden frame. This estimation was 

measured five times per day at two hours intervals 

started from 8:00 am until 4:00 pm throughout the 

flowering period. 

2.1.2. During the blooming period, the honey bee 

visitation could be divided to nectar gathering and 

pollen collection throughout the day periods. 

Also, the required time for each bee to collect 

nectar or gather pollen from the flowers of both 

two varieties was calculated. 

 

2.2. Productivity of the tested crops under 

different pollination conditions 

2.2.1. Quantity of the crop   
The following parameters were measured in 

the open and caged treatments to calculate the 

increase value of the open pollination on the 

produced crop: No. of capsules/plant, weight of 

seeds (g)/plant, weight of 1000 seeds (g) "Seed 

Index", weight of seeds (g)/m², estimated yield of 

one feddan (kg/feddan). 

2.2.2. Quality of the produced seeds 
The effect of open pollination on quality of the 

produced seeds was measured throughout the 

following parameters: germination speed index 

(GSI), germination percentage (GP), and 

chemical composition of seeds. 

Seed germination was assessed by placing 100 

seeds from each variety of sesame for both 

treatments (open and caged), in glass Petri dishes 

with single layer of Whatman filter paper ≠ 1. The 

filter paper was saturated with distilled water and 

then kept moist in the incubator at 25°C for seeds 

of sesame, and then the first reading of 

germination was taken after 3 days while the last 

reading was taken after 3 days later for sesame 

seeds.  

The GSI was calculated according to the 

A.O.S.A (1983) on seeds vigor as described 

below: 𝑮𝑺𝑰 =
𝑵𝒐.𝒏𝒐𝒓𝒎𝒂𝒍 𝒔𝒆𝒆𝒅𝒍𝒊𝒏𝒈𝒔

𝑫𝒂𝒚𝒔 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝒂𝒄𝒄𝒐𝒖𝒏𝒕 
 +

𝑵𝒐.𝒏𝒐𝒓𝒎𝒂𝒍 𝒔𝒆𝒆𝒅𝒍𝒊𝒏𝒈𝒔

𝑫𝒂𝒚𝒔 𝒐𝒇 𝒇𝒊𝒏𝒂𝒍 𝒂𝒄𝒄𝒐𝒖𝒏𝒕
 × 𝟏𝟎𝟎 

 
The GP was calculated as a formula below: 

𝑮𝑷 =  
𝑻𝒐𝒕𝒂𝒍 𝑵𝒐. 𝑵𝒐𝒓𝒎𝒂𝒍 𝒔𝒆𝒆𝒅𝒍𝒊𝒏𝒈𝒔

𝑻𝒐𝒕𝒂𝒍 𝑵𝒐. 𝒕𝒆𝒔𝒕𝒆𝒅 𝒔𝒆𝒆𝒅𝒔
 

× 𝟏𝟎𝟎 

Also, the chemical analysis of sesame seeds 

was done to compare between percentages of 

lipids, protein, carbohydrates, moisture, and ash 

of seeds of open and caged treatments, and this 

chemical analysis was carried out according to 

methods of Vogel (1975) and AOAC (2000). 

Furthermore, the layout of the experiment was in 
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Randomized Complete Block Design (RCBD), 

and the obtained data were analyzed according to 

Duncan Multiple Range Test (1955). 

 

3. RESULTS AND DISCUSSIONS 

3.1. Determination of visitation activity of 

honey bee (number of bees/ m²/min). 
Honey bees "Apis mellifera L." plays an 

important role as an insect pollinator in sesame 

cultivars compared with other insect visitors; and 

were associated well with sesame during 

blooming periods. Honey bees had the dominant 

of other pollinators owing to nearby honey bees' 

colonies as far about (70m) from sesame plants. 

Data (Table 1) showed that the average number of 

honey bee foragers fluctuated through 5 

intervals/day; ranging between 1-3 bee/m²/min. 

for both two varieties throughout two successive 

seasons. However, the visitation activity started in 

the early morning and reached the peak at 12:00 

pm (3.33 and 3.04 bee/m²/min.) for Taka 2, and 

(3.15 and 2.92 bee/m²/min.) for Taka 1, in the first 

and second season, respectively. Then, foraging 

workers clearly decreased towards the end of the 

day to reach the lowest value with 1.25 

bee/m²/min. at 4.00 pm for both varieties (Table 

1). 

 

3.2. Honey bees foraging activity for 

collecting nectar and gathering pollen 
Data as shown in Table (1) appeared that the 

mean activity of honey bees in collecting nectar 

from both varieties, it was started with a small 

percentage about 14.0-16.0% at 8:00am for both 

seasons for Taka 1 and Taka 2, respectively. 

Then, the activity of workers for collecting nectar 

gradually increased to the midday and reached the 

maximum peak with 79.0-82.0% at 2:00 pm for 

both seasons for Taka 1 and Taka 2, respectively.  

 

On the other hand, the activity of bees in 

gathering pollen took an opposite direction to that 

in collecting nectar, whereas the maximum peak 

of pollen gathering occurred at 8:00am and 10.00 

am for both seasons with percentages ranged 

between 78.0 and 86.0 % for both varieties. Then, 

the activity of pollen gathering by workers 

fluctuated between high and low throughout the 

last intervals of the day (Table 1). Fig. (1) shows 

the surface structure and shape of sesame pollen 

Table (1): Activities of honey bee for gathering pollen and nectar for two sesame varieties 

throughout the day during two successive seasons 2020 and 2021.         

Required time 

(sec) for pollen 

Required time 

(sec) for nectar 

%Bee collects 

pollen 

%Bee collects 

nectar 
Bee/m²/min  

Parameter  

2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 

   Season 

  
Time        

Taka 1 
23.90 d 22.12 d 11.28 i 11.10 i 84.0 a 86.0 a 16.0 f 14.0 h 1.48 g 1.67 g 8:00am 

24.85 b 22.88 c 14.11 h 13.49 h 83.0 a 82.0 c 17.0 f 18.0 g 1.95 e 2.11 e 10:00am 

13.66 g 12.50 g 25.50 d 24.20 d 38.0 c 34.0 e 62.0 d 66.0 e 2.92 b 3.15 b 12:00pm 

18.54 e 16.02 e 34.20 b 32.10 b 18.0 f 21.0 h 82.0 a 79.0 b 2.18 c 2.39 c 2:00pm 
13.40 h 12.22 h 19.29 e 18.18 e 28.0 e 30.0 f 72.0 b 70.0 d 1.25 h 1.32 h 4:00pm 
18.87 17.15 20.88 19.81 50.2 50.6 49.8 49.4 1.96 2.13 Mean 

Taka 2 
24.20 c 23.60 b 11.20 j 10.80 j 84.0 a 85.0 b 16.0 f 15.0 h 1.64 f 1.85 f 8:00am 

25.50 a 24.00 a 14.77 g 14.66 g 80.0 b 78.0 d 20.0 e 22.0 f 2.02 d 2.25 d 10:00am 

12.88 j 10.95 j 26.20 c 25.30 c 32.0 d 30.0 f 68.0 c 70.0 d 3.04 a 3.33 a 12:00pm 

18.22 f 15.87 f 34.88 a 34.23 a 19.0 f 18.0 i 81.0 a 82.0 a 2.17 c 2.25 d 2:00pm 

13.11 i 11.23 i 17.80 f 16.11 f 29.0 e 27.0 g 71.0 b 73.0 c 1.23 h 1.24 i 4:00pm 
18.78 17.13 20.97 20.22 48.8 47.6 51.2 52.4 2.02 2.18 Mean 

Means in the same column of same season for both two varieties followed by same letters are not significantly 

different at 5% level of significance. 
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grains which were collected from the sesame 

flowers (Magnification "X"= 40X30). 

 

3.3. Required time (seconds) for a bee to 

collect nectar and pollen from sesame 

flower 
The obtained results in Table (1) showed that 

the nectar's collecting bees was spent less time on 

sesame flower at 8:00am with mean time reached 

to 10.95 and 11.24 sec. for both varieties in the 1st 

and 2nd season, respectively. While, honey bee 

foragers were spent long time (33.17 and 34.54 

sec.) at 2:00pm for both varieties in the 1st and 2nd 

season, respectively. Quite the opposite, the 

pollen gathering bees were spent more time on the 

flowers throughout the morning hours with mean 

(22.86 and 24.05 sec.) at 8:00am and (23.44 and 

25.18 sec.) at 10:00am for both varieties in the 1st 

and 2nd season, respectively. While, foragers 

workers were spent less time during midday 

(11.73 and 13.27 sec.) at 12:00 pm for both 

varieties in the 1st and 2nd seasons, respectively 

(Table 1). 

Lack of movement of nectar-collecting bees on 

flowers, and their prolonged stay on flowers 

during midday may be due to the abundance of 

nectar secretion during this period. Thus, bee 

worker took its load from nectar from small 

number of flowers. On the other hand, the pollen-

collecting bees were taking long time on the 

flower in the early morning than the other periods 

of the day because the anthers open and the pollen 

grains are dispersed with higher relative humidity 

during this time of the day (Table 1). 

 

These observations are in an agreement with 

the findings of Guirguis, (1965), Khidir and 

Elawad (1972) and El-Rabie (1976). They 

reported that honey bee (A. mellifera L.) was 

considered the main visitors of sesame flowers 

and wild bees appeared as good pollinators, but 

their populations were badly affected through 

destroying their nesting places by different 

agricultural practices. Moreover, Abd Al-Fattah 

(1995) mentioned that the high activity of honey 

bees on sesame crop during the morning might 

be due to the opening of the major number of 

flowers during that time and that foragers were 

ready to collect the pollen. This collecting period 

ranged from 5:00 am to 10:00 am according to 

climatic conditions. He found a highly 

significant positive correlation between pollen 

gathers and relative humidity (+ 0.873), while 

this correlation was significant with both No. of 

flowers and plants/bee/min. Therefore, the high 

effectiveness of honey bee foragers as pollinators 

for sesame crop was concentrated in the morning 

where pollination was taking place by insects 

shortly after flower opening. These insects visited 

and carried pollen from one flower and enter 

another one prior to the time its own pollen 

became available for self-pollination. Also, he 

recorded a high estimation of pollen collectors' 

percentage (75.4-86.3%) at 8pm-11pm, while for 

nectar gathers percentage (63.2-97.8%) was 

between 12.00pm-3.00pm. He added the honey 

bee worker was collected nectar spent 

38.4sec./flower and that was collected pollen 

spent 34.4sec/flower. 

On the other hand, Kamel (1997) reported that 

most bees and wasps were active on the sesame 

flowers from 9:00 am till 5:00 pm, and reached 

their maximum activity around 11.00 am to 1.00 

pm, with the highest number of visits and longest 

time spent on flowers during the third week of 

blooming (late August) and during the period 

from 11.00 am to 1.00 pm. Also, on the same 

context, Said et al. (2013) stated that the moderate 

foraging activity on sesame flowers was between 

9:00 am to 11:00 am with 2.4 bees/m²/5min, 

where this activity increased gradually to reach its 

highest level with 9.8 bees/m²/5min at 1:00 pm to 

3:00 pm. Furthermore, Rahman et al. (2022) 

mentioned that the visitation of insect pollinators 

on sesame flowers reached the peak between 9:00 

am to 11:00 am, while, the lowest value of 

pollinators visitation was recorded in period from 

2:00 pm to 3:00 pm. On the same trend, the results 

of Mahfouz et al. (2012) were consistent with our 

findings. Whilst, they found that highest foraging 

number of pollinators on sesame was at 9:00-

11:00am, followed by 11:00-1:00pm, then 1:00-

 

Fig. (1): Pollen grain of sesame, Sesamum 

indicum L. 
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3:00pm and finally from 3:00-5:00pm. On the 

other hand, Kambrekar et al. (2019) demonstrated 

that insects were belonged to order Hymenoptera 

was the predominant pollinators on sesame with 

percentage 71.05%, followed by orders of Diptera 

and Lepidoptera with values 18.42 and 10.53%, 

respectively. 

3.4. Potential value of open pollination for 

sesame crop 

3.4.1. Number of capsules and weight of 

seeds/plant 
Data was tabulated in Table (2) showed that a 

significant increase in both mean No. of 

capsules/plant and weight of seeds (g)/plant in 

open treatment than those in caged ones during 

two seasons. The means No. of capsules/plant of 

open pollination treatment of Taka 1 were highly 

significant increasing with values 74.9 and 66.5 

capsules/plant in 1st and 2nd season, respectively, 

compared with 66.4 and 52.6 capsules/plant in the 

same seasons. The same positive effect of open 

pollination was occurred in No. of capsules/plant 

of Taka 2 with values 88.7 and 74.8 faced 54.6 

and 58.7 capsules/plant in 1st and 2nd season, 

respectively. Furthermore, the results of weight of 

seeds (g)/plant were took the same trend as similar 

to No. of capsules /plant. Therefore, weight of 

seed (g)/plant of open plots of Taka 1 reached up 

to 14.4 and 10.9 g compared to 10.6 and 6.0g only 

in caged plots for 1st and 2nd seasons, respectively. 

Also, in open plots of Taka 2, weight of open 

pollinated seeds was reached to 16.7 and 11.0g 

compared with 9.6 and 6.9g in caged plots for 1st 

and 2nd season, respectively. 

 

3.4.2. Average weight of 1000 seed (Seed 

Index), seeds/m² and estimated 

mean yield/feddan 
Data presented in Table (2) illustrated that  

the mean weight of Seed Index of Taka 2 was the 

heaviest, with 4.2 g weight compared to 3.1 g in 

caged seeds in both seasons. Whilst, the 

corresponding values of Taka 1 were 3.3 and 2.7g 

for open and caged seeds, respectively. On the 

same context, the yield of seeds (g)/m² was 

showed also significant increasing between open 

and caged plots. So, open plots values of Taka 1 

reached 235.0 and 210 g /m² compared with 167.5 

and 140.1 g/m² for caged plots in 1st and 2nd 

seasons, respectively. Moreover, the same trend 

occurred for open plots of Taka 2, where the yield 

of seeds /m² reached up to 270.8 and 217.6 g 

compared to 157.1 and 134.3 g for caged plots in 

1st and 2nd seasons, respectively. According to 

four previous mentioned parameters, the 

estimated mean yield/feddan showed supremacy 

of open pollinated plots than caged (without any 

pollinators) ones, values of open pollination 

treatment for Taka 1 reached up to 986.9 and 

888.2kg/feddan faced 703.6 and 588.4 kg /feddan 

for caged treatment. In addition, the obtained data 

exhibited the same vigor of open treatment for 

Taka 2, with values reaching up to 1,137.1 and 

913.8 kg/feddan compared with 659.8 and 563.9 

kg/feddan for caged ones (Table 2). 

It could be concluded that the cross-pollination 

played an important role in sesame cultivars vigor 

than self-pollination (in cages). Also, sesame crop 

productivity improved with cross-pollination, 

with the abundance of forager honey bees in 

sesame cultivars. Moreover, from the previous 

data, it appeared that yield of S. indicum var. Taka 

2 was the best with cross-pollination, and 

therefore it could be recommended with 

increasing cultivated area from S. indicum var. 

Taka 2 cultivars, especially with abundantly of 

honey bee workers. 

In spite of some authors reporting that sesame 

is a self-pollinated crop (Kinman and Martin, 

1954), variable amounts of cross-pollination 

occur, depending on variety, (Rheenen, 1968 and 

Khidir, 1972). However, type of pollination was 

also, confirmed in the present study and beside the 

benefit of the two cultivars from open crossing, 

the response of Taka 2 variety to cross-pollination 

was higher than that of Taka 1 cultivar. Srivastava 

and Singh (1968) recorded 43.66% increased of 

yield over the best parent when they crossed 

between two different cultivars. Also, Rashad et 

al. (1979) in their study on insect pollinators of 

sesame appeared that plots caged with honey bees 

had significantly higher yield than plots caged to 

exclude insects; however, open plots had the 

highest yield. They added that the average yield 

in open plots was 552kg/feddan. However, 

Mishra (1994) stated that the highest yield of 

sesame was in open-pollinated areas with value 

820kg/hectare, followed by A. mellifera 

pollinated areas with value was 744kg/hectare, 

and finally the lowest yield for areas without 

insect pollinators with value was 497kg/hectare. 

It worth note, our results are in agreement with the 

findings of Abd Al-Fattah (1995) who studied the 

behavior of honey bees, Apis mellifera L. workers 

on two cultivars of sesame crop, Sesamum 

indicum L., and their relative role in pollination. 

He found that the yield of exposed plants for M-
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48 sesame variety was significantly higher than 

those for the variety of 301 3BO throughout the 

two seasons. 

Also, Kamel (1997) found that the open 

pollination of sesame flowers improves the 

quality and quantity of the crop. However, Baydar 

and Gürel (1999) in their study on the effect of 

honey bees on cross-pollination and hybrid seed 

production in sesame, S. indicum L., reported that 

seed yield increased in the varieties "Golmarmara, 

Margo and Yousung", which were up to 9.52, 

39.65 and 21.49 %, respectively. Also, Caliskan 

et al. (2004) found that the highest sesame seed 

yield   was obtained from 510,000 plant/ha in 

2002 and 2003, with 1,633 and 1,783 kg/ha, 

respectively. 

Our findings also confirmed the results of Blal 

et al. (2013), they showed that higher of number 

of capsule/plants, capsule weight, number of 

seed/capsules, seed index and seed yield/plant in 

open plots of sesame compared with caged ones. 

On another study, Pasthe and Shylesha (2013) 

found that there was an increase in the number of 

capsules by almost double from 27.93 to 51.90 

when repeated visits of A. cerana foragers 

occurred for sesame flowers. Also, Rahman 

(2014) documented the percentages of capsule 

setting were 80.0%, 73.6 and 65.6% for bee 

pollinated, open pollination and caged plots, 

respectively. Moreover, the same positive effect 

of bee pollination was determined by Sajjanar and 

Eswarappa (2015), their data showed that number 

of capsules/plants improved from 29.14 in caged 

plots (without insect pollinators) to 40.43 in caged 

plots with honey bees’ colonies. However, Das 

and Jha (2019) reported that the fully open 

pollinated plots of sesame presented higher seed 

yield than plots that were supplied with honey bee 

colonies only. Meanwhile, findings of Das and 

Jha. (2019) revealed that open pollination 

exceeded, slightly, then honey bees’ pollination, 

but both treatments excelled by a significant 

increase compared with the treatment without any 

pollinators. Therefore, values of number of 

capsules/plants, seed index (g) and yield (kg/ha) 

were (41.57, 3.10 and 835.14), (38.85, 2.89 and 

784.71) and (28.71, 2.56 and 580.28) for 

treatments of open pollination, honey bees’ 

pollination and without any pollinators, 

respectively. 

Regarding of insect pollination effectiveness 

on sesame, Rahman et al. (2022) determined 

significantly impact of honey bees as pollinators 

on sesame. They designed three treatments to 

evaluate the effect of pollinators on sesame as 

following, T1 (caged with honey bees), T2 (caged 

without honey bees) and T3 (open), all if items of 

both No. capsules/plant, seed Index (g) and total 

estimated yield (t/ha) were significantly higher 

between T1 and T2. No. capsules/plant was 86.5, 

58.8 and 83.5 for T1, T2 and T3, respectively. 

Moreover, results of seed Index (g) and total 

estimated yield (t/ha) were (3.5 & 1.2), (2.9 & 0.8) 

and (3.2 & 1.0) for T1, T2 and T3, respectively. 

Furthermore, Rao et al. (2022) revealed that the 

bee-pollinated treatments showed a significant 

improvement for qualitative and quantitative 

parameters of sesame. so, they stated that the 

highest percentage of capsule setting was current 

in the treatment of bee pollination with value 

88.3%, followed by open pollination with value 

79.6%, then the lowest value for without insect 

pollinators was 75.8%. Moreover, they found 

significant increasing value for bee pollination 

treatment about No. capsules/plant compared with 

treatments of open pollination and plots without 

Table (2): Impact of honey bee on sesame yield of two sesame varieties under open and caged 

conditions during two successive seasons 2020 and 2021.  

Yield/fed (kg) Seed Index (g) 
Weight of 

seed/m2 (g) 

Weight of seed 

/plant (g) 

No. 

capsules/plant 
Parameter 

2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 
      Season 

 

Treatment 

Taka 1 

888.2** 986.9** 3.31** 3.34** 210.0** 235.0** 10.89** 14.35** 66.5** 74.9** Open field 

588.4 703.6 2.72 2.72 140.1 167.5 5.97 10.64 52.6 66.4 Caged 
Taka 2 

913.8** 1137.1** 4.18** 4.22** 217.6** 270.8** 11.04** 16.67** 74.8** 88.7** Open field 
563.9 659.8 3.12 3.17 134.3 157.1 6.92 9.58 58.7 54.6 Caged 

**Means highly significant at 5% level of significance. 
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insect pollinators with values reached to 77.7, 

66.9 and 52.9 capsules/plant for three treatments, 

respectively. (Rao et al., 2022). Also, on the same 

context of high efficacy of honey bees as an 

excellent pollinator; findings of Rao et al. (2022) 

referred to that parameters of seed Index (g), 

weight of yield (g)/m2 and yield (kg)/hectare came 

in the interest of the areas that were vulnerable to 

pollination by bees with significant high values 

reaching 3.02 g, 8.86 g and 787.6 kg, respectively. 

Whereas, the corresponding results of same 

previous parameters for open pollination were 

2.70 g, 7.22 g and 641.3 kg, and were 2.45 g, 5.35 

g and 475.1 kg, respectively, for the treatment 

without insect pollinators. 

3.5. Effect of pollination on germination of 

sesame seeds 
The values of GSI were 23.42 and 23.84% in 

open Taka 1 and Taka 2, respectively. Contrary, 

values of caged treatment were 17.08 and 17.09%. 

While, GP values were 95.0 and 96.0% in open 

seeds of Taka 1 and Taka 2, respectively. Whilst, 

values were 75.0 and 77.0% in caged seeds. 

Therefore, open-pollination was considered the 

best agent for hybrid vigor in sesame cultivars 

(Fig. 2). 

These results go in line with the findings of 

Baydar and Gurel (1999) they found that the ratios 

of sesame cultivars on cross-pollination values 

were significantly different for the varieties in the 

 
                            Fig. (2):  Germination test of seeds for two varieties of sesame under 

open and caged treatments. 
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caged experiments. However, the ratio cross-

pollination was 4.29, 18.69 and 11.72% in 

progenies from non-caged plots, and 2.40, 4.61 

and 4.29% in progenies from caged plots of 

Golmarmara, Margo, and Yousung, respectively. 

 

4. Effect of pollination on chemical analysis 

of sesame seeds 

Chemical analysis of sesame seeds clarified 

that, the seeds of sesame were rich source of lipid 

with percentages 58.23 and 56.87% in case of 

open treatment, compared with 53.39 and 51.94% 

of lipid in caged ones, for Taka 1 and Taka 2, 

respectively. In addition, crude protein and 

carbohydrates were higher in open seeds of Taka 

1 with percentages 22.1 and 12.5% compared 

with 21.32 and 10.1% for caged seeds. 

 

Moreover, similar on Taka 2 with percentages 

26.5 and 10.4% compared with 22.8 and 8.7% for 

crude protein and carbohydrates, respectively. 

(Fig. 3). 

Dashak and Fali (1993) found that seeds of 4 

sesame cultivars contained high amounts of 

protein, oil and essential amino acids, the ash, 

moisture and carbohydrate contents were low. The 

iodine values and saponification values of the oils 

were high, indicated that they contained 

 
 

 

Fig. (3): Chemical analysis (%) of seeds of two sesame varieties (Taka 1 and Taka 2) 

under open and caged treatments. 
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unsaturated fatty acids. The seeds of 28 sesame 

strains were contained 46.5-55.3% oil, 18-26% 

protein, 2.85-3.85g methionine / 16g N, 0.156- 

0.288% S, 1.12-1.51% reducing sugars, 5.6-7.25% 

total sugar, 0.8-1.4% Ca, 0.41- 0.71% P, 0.4-

0.95% K and 40.4 – 52.7% protein on oil-free 

basis. 

These results are in agreement with the findings 

of Su et al. (2006). They reported that sesame, 

Sesamum indicum L.; seeds were contained 

abundant oil and antioxidant lignans related to the 

seed quality. In addition, Mazzani and Layrisse 

(1998) analyzed the chemical composition of 

seeds of 19 sesame's cultivars were from the 

germplasm bank in Venezuela. They found that 

the average oil content was >55% in 4 cultivars, 

whilst protein content was from 17.8 % to 28.1 %. 

Principal fatty acids were oleic and linoleic acids. 

Moreover, these findings and our results of 

chemical composition of sesame were consisted 

with findings of Sajjanar and Eswarappa (2015), 

they found the highest oil content was found in 

honey bee-pollinated plots with value 52.84 %, 

followed by open pollination with value 49.46 %, 

and finally the lowest value was 42.96 % for caged 

plots. Also, Rao et al. (2022) demonstrated that the 

sesame seeds from bee pollination treatment have 

supremacy in germination percentage and oil 

content with values 72.1 and 45.86, respectively. 

Whereas, the corresponding values were 61.4 and 

45.03 % for open pollination, and 50.0 and 42.8 % 

for the treatment without insect pollinators, 

respectively. 
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 السمسم   صنفين من والتركيب الكيميائي ل  البذور  محصول  علىالعسل  نحلالتلقيح ب تأثير

 مصر في 
 

 محمد صلاح المعصراوى  و   محمد عبد الوهاب عبد الفتاح

 
 مصر  - الجيزة  - 12613   ,جامعة القاهرة  ,كلية الزراعة ,قسم الحشرات الاقتصادية والمبيدات 

 

  ملخص 
الدراسة  تهدف   تأثيرإلى  هذه  العسل  واسطة  ب  الخلطيالتلقيح    وكفاءة  تقييم  على محصول    .Apis mellifera Lنحل 

)  إلى  ةبالإضاف   .Sesamum indicum Lالسمسم الإنبات  الإنبات )GSIتحديد مؤشر سرعة  (، والتركيب  GP(، ونسبة 

أظهرت النتائج المتحصل عليها    ولقد  .بدون نحل العسل  ةالمعاملوللتلقيح    ةالمفتوح  ةمن المعامل  ةنتجالم    السمسم  الكيميائي لبذور

 البذور   ومعاملعدد القرون/نبات، ووزن البذور/نبات، ومتوسط المحصول/فدان،  كلاً من    أن التلقيح المكشوف أدى إلى زيادة

Seed Index    لكلا الصنفين من السمسم  بدون حشرات ملقحه  همعاملالمن  الناتجة  عن تلك ا  هةمعنوي  ةبزياد  (ةبذر  1000)وزن 

مؤشر سرعة الإنبات   كان له تأثير جيد على  لأزهار السمسم  حل العسلن  شغالات  . كما أن وجود وزيارة(2  ةو طاق  1ة)طاق

المكشوف   من معاملة التلقيح  ةالبذور الناتج% في  23.84و    23.42وكانت قيم هذا المعامل    ،ة( للبذور المنتجGSI)التلقيح  

  لوحظ نفس التأثير وعلى التوالي.    2طاقه    و  1طاقه  الأقفاص لكلا صنفي السمسم    معاملة  % في17.09و    17.08مقارنة بـ  

%(  96.0  و   95.0)  بنسبة المكشوف  من معاملة التلقيح  ةالبذور الناتجحيث كانت أعلى    ،(GP)عند قياس نسبة الإنبات تقريباً  

على التوالي. علاوة على ذلك،    تحت الدراسة%( لكلا صنفي السمسم  77.0و  75.0الأقفاص )  معاملة  في  ةمقارنة بتلك المنتج

التلقيح   لبذورالخلطي  أدى  الكيميائي  التركيب  تحسين  الكلي  السمسم،  إلى  الدهون  نسبة  ارتفعت  الخام    ةحيث  والبروتين 

في   الناتجوالكربوهيدرات  الخلطي  ةالبذور  التلقيح  معاملة  ب   من  في  مقارنة  المنتج نسبها  معاملة    ةالبذور  غير  من  النباتات 

 صنفي السمسم.ل للنحل والتلقيح الخلطي  ةالم عرض

 مصر(.  -)القاهرة 2023نوفمبر(  15-13المؤتمر الرابع عشر لإتحاد النحالين العرب ) 
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