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Abstract 

This study was conducted to assess the role of honeybees (Apis mellifera) in 
pollinating muskmelon plant (Cucumis melo variety reticulatus). A field 
experiment was conducted in complete randomized design during January- 
April 2012 at the farm of the Arab Company for Fruit and Vegetables Production 
in Umdom village, 15 km from Khartoum centre, Sudan. Three different 
treatments were adopted which are: T1: pollination with honeybees (melon 
plants caged with honeybee, C+B), T2: control (plants caged without honeybees, 
C-B) and T3: open pollinating plants (O). The results were statistically analyzed 
using one way ANOVA and the means were differentiated using Duncan Multiple 
Range Test. Significant differences were obtained among the tested pollination 
patterns regarding the different measured parameters. Among these highest 
fruit yield/ plant (1037.9 g), highest fruit weight (583.8±317.3 g), and greatest 
fruit size (546.5±278.6 cm3) were obtained in the honeybee pollination system 
as compared with the other two pollination patterns. The fruit yield (11.42 
tons/ Fadden) was highest in honeybee pollination system and equal to 148% 
and 200% of that of the open and closed pollination systems respectively. The 
means fruit weight and size in honeybee pollination system were about 128% 
and 140% respectively as that of the open pollination while they are more than 
200% for both parameters in the control treatment. The total soluble solids for 
the fruit melon indicated no significant differences among the three pollination 
systems. However, the overall mean for the TSS was 13.7%. Accordingly, 
honeybees were proved as potential pollinators of muskmelon, and hence 
recommended to be exploited at wide levels for improving production and 
quality of such vegetable fruits in the country. 
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INTRODUCTION 
Gallia musk melons (Cucumis melo var reticulates, Cucurbitaceae) are potentially 
profitably fruits crop for production. They are green fleshed with yellow netted rinds, 
high soluble solids and a robust aroma that are adapted to warm, dry growing 
environments [1].The crop can be rotated or double cropped with popular vegetables 
such as tomatoes, peppers and lettuces. Melons have separate male and female flowers 
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on each vine, and the male flowers appear at least a week earlier than female flowers. 
Since melons pollen is heavy and stick, it does not move with wind currents. Therefore, 
Gallia melons are pollinated by many insects, including bees.  
It was reported that honey bees, Apis mellifera, with an average of 54% were the 
predominant pollinators of cantaloupe, followed by muscid flies [2]. Musk melons 
therefore,  required physical transfer of pollen from staminate to perfect flowers to set 
fruit, so honeybee (Apis mellifera, L.) colonies were placed 300 ft .from the high tunnels 
to facilitate pollination. However, in another season small bumble bees (Bombus 
impatiens Cresson) colonies were placed within each high tunnel to pollinate early 
perfect flowers [3]. 
However, honey bees (Apis mellifera) were found to constitute 82.6% of the visitors to 
cucumber flowers. Further, plots netted with bees yielded more fruits per m2, heavier 
and higher quality fruits than other plots, open pollination and crop caged without 
bees,[4 Moreover, pollinating tomato in green house with honey bees  increased 
significantly percentage number of fruit, fruits weight, fruits size and seeds 
number[5,6,7&8]. Also, significantly greater seed set and seed weight were obtained in 
sunflower heads that were exposed to bees compared to those that were not [9 and 10]. 
In Sudan production of melon was mostly practiced along the White Nile banks in the 
area from south Khartoum to south of kosti. Production and consumption of melons in 
Sudan had increased since the mid of 70s. It is also cultivated as an export crop, and 
more than 2500 acres around Khartoum were grown for export. Its exportation 
decreased gradually since 2000 to 2005 from 1225 to 9 tons annually. The exported 
quantity then increased again to 838 tons in 2007, and after that it dropped to 32.8 tons 
in the year 2011. Inspite of this reduction, farmers still cultivate melons because they 
are easy to grow, don’t require high inputs and can be grown even in soils of marginal 
fertility, they are source of fiber, vitamins A and C and minerals and they are useful to 
prevent soil erosion. 
The impact of bee pollination to muskmelon has not been well understood, as no work 
had been done in this aspect in the Sudan. Therefore, the present investigation was 
conducted to study the role of honeybees on the pollination of muskmelon and its 
consequent influences on some quantitative and qualitative parameters of muskmelons 
fruit. 
MATERIALS AND METHODS: 
Field Experiment: 
The present investigations were carried out at the field of the Arab Company for Fruit 
and Vegetables Production, in Um-Dom village, 15 km from Khartoum centre,Sudan. The 
average temperature and relative humidity ranged from 28 to 32°c, and 18 % - 28%, 
respectively.  
Planting was done through direct seeding, with a seed rate of about 400 g/feddan 
(=0.42ha.), and the sowing date was on 8 January 2012. The crop was sown in rows 175 
cm apart with an in-row spacing of 20 - 25 cm. This resulted in stands of 10000 to 
12000 plants per feddan. “Galia” melon seeds were provided by Hi- Tech Company. The 
experimental plots were kept free from any spray during the flowering period. 
The experiment was laid out in a Completely Randomized Design (CRD) with three 
different treatments; T1- Bee pollination (mellon plants caged with bees, C+B), T2 –
Control (plants caged without bees, C-B) and T3 - Open pollination (O). 
Three plots of the cultivated muskmelon crop were selected randomly. The first plot 
was caged, using very tinny pores sleeping net, two days before flowering with a hive 
containing Carniolan honeybees (T1) C+B. The second plot, with the same size, was also 
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caged with a similar net in the same time without bees (T2) C-B. The third plot was left 
open and was marked with labeling as T3 (O). The number of plants in each treatment 
(plot) was 20.   
The plants started flowering on 4/2/2012, and the melon fruits were ready to harvest 
45- 60 days after flowering. Usually when muskmelons fruit ripens, the color changes 
from green to yellow and the fruit produces a very aromatic odor. “Gallia” melon fruits 
were then harvested in our study when the fruits changed color to bright yellow to 
prevent them from over ripening. Harvesting was done early in the morning when the 
field temperature was low and the fruits were most turgid. 
In order to study the effect of honeybees as pollinators in enhancing the productivity 
and quality of melon, the following parameters were recorded from each treatment:    
2.1. Fruit yield (g) per plant: 
Nine plants were selected randomly from each treatment. All the fruits produced by 
each plant were harvested as mentioned before, and the number of fruits were counted, 
and weighed. The data were then statistically analyzed using one-way ANOVA and the 
means were compared using the Duncan Multiple Range Test.  
2.2. Fruit yield (ton) per Fadden: 
From the data obtained in the previous parameter the average melon fruit yield per 
Fadden was calculated according to the following formula:- 
average yield( ton )/Fadden = average yield(g)/plant× number of plants /Fadden 
                                                                     1000 x 1000  
2.3. Fruit weight (g): 
As mentioned before, all the fruits of each randomly selected plant were harvested; and 
each fruit was weighed separately using an electric scale balance. The data were 
statistically analyzed using one-way ANOVA, and the Duncan’s Multiple Range Test was 
used for means separation. 
2.4. Fruit size (cm3): 
The size of each fruit harvested from the randomly selected nine plants from each 
treatment was measured. The size was measured using the water displacement 
(Archimedes theory) and the data were then statistically analyzed using one-way 
ANOVA. The means were then differentiated using DMRT.  
2.5. Total soluble solid (TSS):  
The total soluble solid (TSS) or sugar content was measured using the Kruse 
Refractometer. For this parameter, six fruits from each treatment were selected 
randomly, two large, two medium and two small. Each fruit was cut and a small piece 
was taken from the flesh and then the TSS was measured using the above mentioned 
refractometer. The data were analyzed statistically using ANOVA table. 
 
RESULTS: 
3.1. Fruit yield (g) per plant: 
Analysis of variance showed highly significant differences among the three pollination 
systems. As presented in table (1) the highest mean yield /plant was 1037.9 gram, 
recorded for the bee pollination (C+B). It was greater than those recorded for the open – 
pollination and the control (C-B). The open pollination recorded intermediate yield 
(699.4g). It was better than the control (516.1g).  
3.2. Fruit yield (ton)/ Fadden: 
As shown in table (1), the highest melon fruit yield was obtained from the plants caged 
with honeybees, bee pollination,(11.417 tons/fed). It was more than that obtained from 
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the open plants and the plants caged without bees by 148% and 201% respectively. In 
the mean  
time the average yield obtained from the open pollinated plants was 7.693 tons/ 
Fadden , which is equal to 135% of that of the plants caged without bees. The lowest 
yield was recorded from the third pollination system (C-B) which was 5.677 ton 
/Fadden. 

Table (1): Means of the different parameters of Muskmelon Fruit. 
Treatments Mean 

yield  
(g/plant) 

Average 
yield 
(ton/Fed) 

fruit weight 
(g) 
Mean ± sd 
 

Fruit size 
Mean± sd 

Total soluble 
solids (TSS) 
Mean± sd 

Cage with 
bees (C +B) 

1037.9      
a 

11.417 583.8±317.3    
a 

546.5±2786.2   
a 

13.6±0.58     a 

Cage 
without bees 
(C–B) 

516.1       
c 

5.677 291.7±124.1     
b 

272.4±120.4    
b 

13.7±0.93    a 

Open 
pollination 
(O) 

699.4       
b 

7.693 456.4±232.1    
a 

391.2±198.9    
b 

13.8±1.08   a 

Mean      751.1     
LSD 5%       164.4     

Different letters in the same column means significantly different 
 
3.3. Fruit weight (g): 
The statistical analysis reflected significant differences among the three pollination 
systems, regarding fruit weight. The highest mean (583.8 g) was obtained for bee 
pollinated treatment (table, 1). It was higher than that recorded by open-pollination, but 
without significant differences between them. Both pollination systems increased the 
fruit weight by 1.5 times or more, as compared with the plants caged without bees. 
3.4. Fruit size (   ): 
 Statistical analyses of fruit size results (table 1) showed highly significant differences 
among the three treatments. Similar to previous results the greatest fruit size (546.5 
   ) was shown by bee caged plants. It was significantly higher than the other two 
treatments. It equals to 139.7% of the open pollinated fruit and 200.6% of the 
controlled one. Plates (1-3) shows samples of melon fruits obtained from the three 
different treatments. 
3.5. Total soluble solid (TSS): 
Analysis of the data recorded on this parameter (table 1) indicated that there were no 
significant differences among the three pollination systems. The mean TSS value ranged 
between 13.6 in the bee pollination system to 13.8 in the control.   
 
DISCUSSION: 
Attempts were made from early time to quantify the importance of bee-pollination in 
agriculture. One of the bee pollination values is its effect on the quality and quantity of 
crop production. Inadequate pollination can result, not only in reduced yields, but also 
in delayed ones and high percentages of inferior fruits or seeds. 
The significant differences observed in this study among the three pollination systems 
indicated that the fruit yield /plant, and hence per fadden was greatly affected by the 
bee visiting. Production under bee- free system produced the lowest yield. However, 
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open field pollination gave intermediate fruit yield, and this could be due to low 
population density of bees in the production site. In other words, production under the 
system where bee pollination was ensured, through introduction of bee hive, produced 
the highest fruit yield. Hence, indicating that cultivation of “Gallia” muskmelon 
accompanied with honeybees results in significant improvement in fruit yield. This 
result is in agreement with the findings of other authers who reported that the 
honeybees were extremely important for the pollination of  
Cucumber crop and that the cucumber yield was increased by 39% with one honey bee 
colony per acre [11]. It was also recorded from a study on Cucurbita pepo, fruit sets of 
61.2% of the total pistillate flowers exposed to bees in comparison with fruit set of only 
6.8%, when the flowers were caged without bees[12]. Moreover, some reports indicated 
that plots netted with bees yielded more fruits than open pollination and crop caged 
without bees; and that bee pollination, reported to significantly increase the fruit yield 
in watermelon[4 &13]. 
The significant differences observed among the three pollination systems indicated that 
the fruit weight was also greatly affected by the bee pollination. Weight of muskmelon 
fruits obtained using the honeybees as pollinators, are significantly heavier than the 
ones obtained from plants that were caged without honeybees. Moreover, the fruits 
obtained from the bee pollinated treatment were heavier, but without significant 
difference from those obtained in the open treatment. On the other hand, the fruits 
harvested from the open plants were also significantly heavier than the ones obtained 
from the plants caged without honeybees. This could be attributed as mentioned before 
to the presence of some bee colonies near the site .This result came in agreement with 
the findings of other authors who reported that individual fruit weight of muskmelon 
from row cover treatments with bees was greater than without bees, and was highly 
correlated with total seed weight [14]. Moreover, greater fruit weight (2.69 kg/plant) 
was obtained in honey bee pollinated plants compared to self-pollinated plants (2.03 
kg/plant) in cucumber [15]. 
The fruits obtained from bee caged treatment were also found to be the largest. Hence 
the bee pollination produced significantly the largest size fruits than the ones obtained 
from plants in open and in bee- free systems. This indicates that cultivation of “Galia” 
accompanied with honeybees could result in significant improvement in fruit size .The 
results obtained in the present study came in accordance with other authors who found 
that a single bee visit to pistillate flower often resulted in well shaped cucumber, and 
that at least ten bee visits were necessary to ensure pollination under all conditions, and 
eight to twelve visits per blossom were needed to yield uniform sized Cucumber [16 & 
17]. It was also reported that the fruit set of cucumber in bee and open pollinated plants 
were 75% and 58% respectively, and these were significantly higher than the non-
pollinated plants (33 %) and that, bee and open pollination yielded heavier and uniform 
fruits [18]. 
No significant differences in the total soluble sugar (TSS) were encountered among the 
three pollination systems. However, the TSS obtained from all treatments corresponds 
to values reported by other authors who reported that, melon fruits were sweet 
containing more than 11% [19]. And that TSS values up to 18% were possible, although 
the minimum value to be considered commercially mature was 11% [20]. 
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Plate. (1): Fruit samples obtained from the honeybees pollination treatment 

(C+B). 

 

 
Plate. (2): Fruit samples obtained from the plants caged without honeybees (C-B). 

 

 
Plate. (3): Fruit samples obtained from the open pollination treatment (O). 

 
CONCLUSION AND RECOMMENDATIONS 
From the results obtained in this study it could be concluded that muskmelons require 
bees for pollination, and therefore, bee pollination can play a vital role in improving 
qualitative and quantitative Galia melon fruit, resulting in an additional source of 
income. Accordingly, it is strongly recommended that, the bee hives must be kept in the 
fields of muskmelons; the apiaries must be distributed throughout the field to provide 
coverage of all the blooms; the hives should be removed after fruit set and the bees 
should be protected from harmful pesticides during the flowering period of the crop.  
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