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Crop pollination is crucial for increasing yield, ensuring food security, improving livelihoods of
farmers and conserving pollinators. To understand pollinators' deficit studies, such as farmers'
survey, monitoring the bee flora availability and role of pollinators on production of rapeseed,
buckwheat and bitter gourd were conducted in three sites, namely: Meghauli, Fulbari and Jutpani
VDCs representing western, mid and eastern Chitwan from 2012/13 to 2014/15.

The farmers' survey was conducted from 2012 to 2013 to assess the knowledge of farmers about
pollinators, especially identification, role and their management practices through random
sampling of 50 farmers from each research site. It was found that research sites, education, gender
and age were determining factors for ecological knowledge of farmers. Knowledge level of
farmers significantly varied with research sites (¥2 \chi®2 y2=18.38, significant at p<0.01 p<0.01
p<0.01) and agricultural training (32 \chi*2 ¥2=12.25, significant at p<0.01 p<0.01 p<0.01)
derived by y2 \chi®2 42 test, where higher percentages of farmers in Meghauli (60.0%) and Fulbari
(58.0%) were aware about bee pollination than in Jutpani (20.0%).

For preparing bee flora calendar, farmers' fields were monitored every month during 2012-2013,
and bee visited plants were categorized as major and minor sources of pollen and/or nectar. A total
of 252 plant species were recorded and their floral calendar prepared. Major flora identified were:
Butter nut tree, Buckwheat, Rapeseed, Pogostemon, Sisoo, Terminalia, Murraya, Albizia,
Eupatorium, Lagerstroemia, Eugenia, Saal and Sesame which are rich in nectar and/or pollen.

To quantify the response of pollinators in selected research sites, experiments were conducted on
2nd week of November in 2012/13 and 2013/14 on rapeseed, 3rd week of November in 2012/13
and 2013/14 on buckwheat and 2nd week of February 2013/14 and 2014/15 on bitter gourd. The
pollination treatments were: i) open pollination, ii) plots caged with two framed honeybee hive
(Apis mellifera L.), iii) hand pollination, and iv) no pollination (plots caged without pollinators).

The research revealed that mean seed yield (g/m?) in rapeseed and buckwheat increased to 81.50-
140.90% and 107.30-110.70% respectively in open pollination, bee pollination, hand pollination
compared to no pollination. Similarly, fruit yield per plant of bitter gourd increased to 55.50-
80.80% in pollination treatments compared with no pollination treatment. Different pollinators in
Meghauli, Fulbari and Jutpani research sites and crop yield was lower in Jutpani compared to
Meghauli and Fulbari sites.

The dominant pollinators were Hymenopterans, mostly honeybees (A. mellifera L., Apis cerana
F., Apis dorsata F. and Apis florea F.) including other than Hymenopteran like syrphid flies
(Syrphus sp. and Eristalis sp.) and houseflies (Musca domestica L. and Tabanus sp.) as dominant
Dipteran pollinators and some Coleopteran and Lepidopteran pollinators.



Another study on diversity and abundance of pollinators at different distances from the natural
habitat (forest) showed decreasing trend of pollinators basically Hymenopteran and Dipteran as
the distance increased from the natural habitat. Sweep net monitoring in rapeseed field showed the
increased abundance of pollinators (especially Hymenopteran) in Meghauli by 139%, 130.51%
and 14.56%, in buckwheat field by 135.41%, 87.23% and 35.39% and in bitter gourd field by
61.23%, 35.56%, 12.75%, respectively approximately at 500 m, 1000 m and 2000 m as compared
to 3000 m far from the natural forest.

The impact of pollinators was clear that the pollinators' visitation increased crop yield as compared
to no pollination in Meghauli, Fulbari and Jutpani research sites. Abundance of pollinators
gradually declined in Jutpani research site away from the natural habitats which clearly indicated
the need of integrating managed pollination and pollinators' conservation to sustain rapeseed,
buckwheat and bitter gourd production in Chitwan through biodiversity-based ecosystem services.
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