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Abstract 
“Transferring pollen from the male anther of a flower to the female stigma” is known as pollination. 

Honey bees carries the “pollen on the outside of the anther and carries it to the stigma”. Sometimes, the 

pollen grains only are needed to “transfer the stigma of the same flower or another flower on the same 

plant” and thus honey bee pollination occurs. Hand pollination can also be named as mechanical 

method in which manually pollination is done, it can be done by rubbing pollen from anthers of the 

parent flower on the stigma and that flower is again covered to avoid contamination by other insects. 

Here, we have compared the hand pollination with honey bee pollination via caged method and as a 

result we get to know that by bee pollination there is a huge difference in the yield. 
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1. Introduction 

Honeybees are noted for their wax-based perennial colony nests, enormous ‘colonies’, and 

surplus honey production and storage, making the hives a valued forage target for many 

animals, including honey badgers, bears, and human hunter-gatherers. Only eight surviving 

honeybee species are recognized, with a total of 43 subspecies, even though traditionally 7 to 

11 species were found. Honeybees are only a minor subset of the over 20,000 bee species 

known. Honeybees play a vital role in increment in the production of a crop yields. 

The western honeybee (Apis mellifera) is generally preferred species for honey production 

and crop pollination. The eastern honey bee (Apis cerana), which lives throughout South, 

Southeast, and East Asia, is the only other domesticated bee. True honey bees are “only 

members of the genus Apis”, but other types of bees make and store honey and have been 

kept by humans for this reason. Beeswax is also used in the manufacture of ‘candles, soap, 

lip balms, and various cosmetics, as a lubricant, and in the lost wax process of mould-

making’. Honey bees are considered to be one of the best pollinating agents as their body is 

designed in such a manner with small hair like structures that when it sits on a flower the 

anther gets stuck to its body and is transmitted from one flower to another in any crop. 

 

1.1 Honeybee, different sex and castes 

There are two sexes of honeybees, “male and female”, as well as two castes “queen and 

workers”, both female. Workers, who do not reach sexual maturity, and queens, who are 

larger than workers, are the two female castes. Males, or drones, are larger than workers and 

only appear in early summer. The workers and queen have stingers, but the same is not found 

in drones. Queen honeybee keep sperm in a structure called the spermatheca, which allows 

them to control egg fertilization. As a result, queens can lay either “unfertilized or fertilized 

eggs”. “Unfertilized eggs become drones”, but the fertilized eggs become females, which 

might be workers or virgin queens. 

The purpose of this study was to assess the efficiency of pollination using honeybees (Apis 

mellifera) on different hybrid seed production under different types of pollinations. There are 

three ways of pollination: in cages with honeybees, by hand pollination (in cages) pollination 

without honeybees were utilized in all feasible combinations of crosses between two male 

and three female parents. Pollination kinds, male parents, and female parents were 

constructed as experiment components in a split-split plot of randomized full block. 

Here, we have tried to compile a few crops and the effect of pollination on them. The crops 

that we took are as follows- Sunflower, Mustard, Cardamom, Alfalfa. 
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2. Sunflower 

Helianthus annuus (common sunflower) is a big annual forb 

in the genus Helianthus. It is widely cultivated for its tasty 

oily seeds. Besides from being used to make cooking oil, it 

is also utilized as cattle feed (as a meal or a silage plant), 

bird food, in some industrial applications, and as an 

ornamental in personal gardens. H. annuus is a densely 

branching perennial with several flower heads. The 

domestic sunflower, on the other hand, frequently has single 

big inflorescence (flower head) atop an unbranched stem. 

The scientific name Helianthus annuus is derived from the 

Greek Helios 'sun' and anthos 'flower,' while the Latin 

epithet annuus means 'annual'. Stamm and Shuster (1989) 
[21] detected “in the presence of bees, seed set was 70-80% 

in male-fertile sunflower plants”. Rao et al. in 1995 [18] 

reported “seed set was higher on insect- pollinated male 

fertile plants (76.4%) than on hand -pollinated male fertile 

plants (16.9%)”. Earlier studies suggested that “more seed is 

set when honey bees forage on sunflowers” (Parker, 1981; 

Pavia et al., 2002) [24, 15]. 

 

2.1 Mustard 

Mustard is a “condiment” prepared from the seeds of the 

mustard plant (Sinapis alba, white/yellow mustard; Brassica 

juncea, brown mustard; or Brassica nigra, black mustard). 

To make a paste or sauce ranging in colour from bright 

yellow to dark brown, whole, ground, cracked, or crushed 

mustard seeds are blended with water, vinegar, lemon juice, 

wine, or other liquids, salt, and often other flavorings and 

spices. The seed itself has a powerful, aromatic, and 

somewhat harsh taste. “Mustard condiments range in flavor 

from sweet to spicy. Animal pollinators are thought to be 

contribute in 15 up to 30% in global food production” (Mc 

Gregor 1976; Roubik 1995) [9, 19] and “bees are one of the 

most important pollinating taxa” (Delaplane & Mayer 2000) 

[7]. “Insect pollination leads to earlier cessation of flowering, 

and more synchronous pod and seed ripening, thereby 

possibly increasing the weight of seed harvest” (Westcott & 

Nelson 2001) [22]. 

 

2.2 Cardamom 

Cardamom is a spice derived from the seeds of numerous 

plants in the Elettaria and Amomum genera of the 

Zingiberaceae family. Both species are indigenous to the 

Indian subcontinent and Indonesia. They are distinguished 

by their little seed pods, which are triangular in cross section 

and spindle-shaped, with a thin, papery outer shell and 

small, black seeds; Elettaria pods are light green and 

smaller, while Amomum pods are larger and darker in 

colour. “Flowers of cardamom are bisexual and require 

cross pollination” (McGregor 1976; Belavadi et. al. 1993; 

Siddappaji & Channabasvanna 1983; Chandran et al 1983) 
[9, 3, 20, 5]. “Many flower visitors have been reported to be 

associated with cardamom. Among them, honeybees (Indian 

hive bee, Apis cerana indica F. and rock bee, A.dorsata F.) 

are the most prominent, contributing over 98% of the total 

visitors” (Belavadi &Parvathi 1993; Parvathi et al 1993) [3, 

14]. “An increase of about 217-486% in yield has been 

reported in plants having access to bee visits compared to 

those with no insect visits” (Chandran et al. 1983) [5]. 

 

2.3 Alfalfa 

Alfalfa (Medicago sativa), usually known as lucerne, is a 

perennial flowering plant in the Fabaceae legume family. 

Many countries throughout the world cultivate it as a 

significant forage crop. It is utilized as a “green manure and 

cover crop”, as well as for “grazing, hay, and silage”. The 

word alfalfa is a Spanish adaptation of the Arabic word al-

fafaa, which derives from the Old Persian compound *aspa-

sti-, which means horse nourishment. It is one of the most 

important forage crops and is cross-pollinated because of 

self-incompatibility. There are so many research that proved 

the role of bee pollination has increased the yield of seed in 

alfalfa. Taber et al, 1990 found that alfalfa seed was very 

high by the addition of bumble bee in California. Besides 

this, Pharis and Unrau, 1953 [16]; Ozbek, 1979 [23]; Nedlenic 

et al, 1997 [10] found in research that the pollination 

increases the seed yield to a great amount.  

 

3. Conclusion 

From the above discussion, it can be assumed that the 

foraging activity of honey bee species can be helpful in so 

many crops and it has a great potential to increase the 

quality as well as quantity of yield in any crop. 

 

4. References 
1. Al-Kahtani SN, Taha EA, Al-Abdulsalam M. Alfalfa 

(Medicago sativa L.) seed yield in relation to 

phosphorus fertilization and honeybee pollination. 

Saudi Journal of Biological Sciences. 2017;24(5):1051-

1055. https://doi.org/10.1016/j.sjbs.2016.12.009 

2. Atmowidi T, Buchori D, Manuwoto S, Suryobroto B, 

Hidayat P. Diversity of Pollinator Insects in Relation to 

Seed Set of Mustard (Brassica rapa L.: Cruciferae). 

HAYATI Journal of Biosciences. 2007;14(4);155-161. 

https://doi.org/10.4308/hjb.14.4.155 

3. Belavadi VV, Parvathi C. Landing and departure roots 

used by honeybees on cardamom (Elettaria 

cardamomum Maton). In: Veeresh G K, Uma Shankar 

R & Ganeshaiah K N (Eds.). Proc. International 

Symposium on Pollination in Tropics). IUSSI, Indian 

Chapter, Bangalore. 1993. p. 73-76. 

4. Belavadi VV, Chandrappa HM, Shadakshari YG, 

Parvathi C. Isolation distance for seed gardens of 

cardamom (Elettaria cardamomum Maton). In: Veeresh 

G K, Uma Shankar R and Ganehaiah K N (Eds). Proc., 

International Symposium on Pollination in Tropics (pp. 

241-243). IUSSI, Indian Chapter, Bangalore. 1993. 

5. Chandran K, Rajan P, Joseph D, Suryanarayana MC. 

Studies on thr role of honey bees in the pollination of 

cardamom. In: Proc., Second International Conference 

of Apiculture in Tropical Climates. Indian Agricultural 

Research Institute, New Delhi. 1983. p. 497-507. 

6. Corbet SA, Williams IH, Osborne JL. Bees and the 

pollination of crops and wild flowers in the European 

Community. Bee World. 1991;72:4759. 

7. Delaplane KS, Meyer DF. Crop pollination by bees. 

Oxon CABI Publications. 2000. 

8. Kumar OPCR. Studies on honeybee foraging and 

pollination in cardamom (Elettaria cardamomum 

Maton). Journal of Spices and Aromatic Crops. 

2000;9(1):37-42. Retrieved from 

https://updatepublishing.com/journal/index.php/josac/ar

ticle/view/4551 

9. McGregor SE. Insect Pollination of Cultivated Crop 

Plants. Washington: US. Department of Agriculture-

Agricultural Research Service. 1976. 

10. Nedelnic J, Hofbauer J, Pridal A. Biology of pollination 

https://www.zoologicaljournal.com/


Zoological and Entomological Letters  https://www.zoologicaljournal.com 

~ 49 ~ 

and seed development of lucerne. Academia, 1997, 

4852. 

11. Uchegbu RI, Onyekwere BC, Amanze KO, Okah 

KN. Hydrogen peroxide scavenging capacity and 

phytochemical analysis of Medicago sativa (Alfalfa) 

leaves. Int. J Adv. Chem. Res. 2021;3(2):34-38. 

DOI: 10.33545/26646781.2021.v3.i2a.60 

12. Mehmet Oz, Karasu Abdullah, Cakmak Ibrahim, 

Goksoy Abdurrahim, Metin Zeki. Effects of honeybee 

(Apis mellifera) pollination on seed set in hybrid 

sunflower (Helianthus annuus L.). African Journal of 

Biotechnology. 2009. 

13. Abebe BA, Megerssa AT. Assessment of post-harvest 

handling and quality of honeybee products along the 

value chain in SNNPR, Ethiopia. Int. J Agric. Food Sci. 

2021;3(2):28-35. 

DOI: 10.33545/2664844X.2021.v3.i2a.54 

14. Parvathi C, Shadakshari YG, Belavadi VV, Chandrappa 

HM. Foraging behaviour of honeybees on cardamom 

(Elettaria cardamomum Maton). In: Veeresh G K, Uma 

Shankar & Ganeshaiah K N (Eds). Proc., International 

Symposium on Pollination in Tropics. IUSSI, Indian 

Chapter, Bangalore. 1993. p. 99-103. 

15. Pavia GJ de, Terada Y de, Toledo AA. Behaviour Apis 

mellifera L. africanized honeybees in sunflower 

(Helianthus annus L.) and evaluation of Apis mellifera 

L. colony inside covered area of sunflower. Acta Sci. 

2002;24(4):851-855. 

16. Pharis RL, Unrau J. Seed setting of alfalfa flowers 

tripped by bees and mechanical means. Canadian 

Journal of Agricultural Science. 1953;33:7483. 

17. Pierre J, Vaissiere B, Vallée P, et al. Efficiency of 

airborne pollen released by honeybee foraging on 

pollination in oilseed rape: A wind insect- assisted 

pollination. Apidologie. 2010;41:109-115. 

https://doi.org/10.1051/apido/2009056 

18. Rao G, Nadre KR, Suryanarayana MC. Studies on 

pollination of male sterile line for foundation and seed 

production in hybrid sunflower. Indian Bee J. 

1995;57(4):170-173. 

19. Roubik DW. Pollination of cultivated plants in the 

tropics. Rome: FAO. 1995. 

20. Siddapaji C, Channabasvanna GP. Role of honeybees in 

the pollination of cardamom (Elettaria cardamomum 

Maton). In: Proc., Second International Conference of 

Apiculture in Tropical Climates (pp. 640-648). Indian 

Agricultural Research Institute, New Delhi. 1983. 

21. Stamm UI, Shuster W. Studies on pollination and 

fertilization relationship in sunflower (Helianthus 

annus L.). Angewandte Botanik. 1989;63(5-6):429-437. 

22. Westcott L, Nelson D. Canola pollination: an update. 

Bee World. 2001;82:115-129. 

23. O¨ zbek H. Erzurum civarinda yonca (Medicago sativa 

L.) ve korunga (Onobrychis sativa L.)’ daki polinato¨r 

arilar (Apidae: Hymoneptera), bunlarin faaliyetleri ve 

tohum bag˘lama etkileri, Atatu¨rk University Press, 

Erzurum. (In Turkish). 1979. 

24. Parker FD. Sunflower pollination. Abundance, diversity 

and season ability of bees and their effect on seed 

yields. J. Apic. Res. 1981;20(1):49-61. 

https://www.zoologicaljournal.com/

