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METHODOLOGY
For collection of data on pollinator diversity and populations:
• Field investigations were conducted  to collect primary data in six locations in 

Shimla, detailed in table 1.
• Secondary literature was used to collect data for Kullu district
Further, focus group discussions and consultations were held with farmers and 
local forest and horticulture officials of the government. The conceptual framework 
used is depicted in figure 1. In addition, good pollinator management practices were 
demonstrated alongside technical advice to beekeepers, including habitat management 
measures such as trap nests and mud hives.

Methods
• Relative abundance of insect visitors: The apple trees were selected at random. 

Apis mellifera, Apis cerana,  and syrphids were counted on per sqm bloom area of 
selected cultivar for 5 minutes, replicated 3 times at noon time for 3 sunny days.

• Fluorescent pan traps: Insect visitor diversity was assessed using fluorescent pan 
traps (white, yellow, blue, green colours) following standard protocols. Captured 
insects were washed, preserved in 70 % alcohol, and mean catch per bowl was 
calculated.

• Scan sampling: Insect visitors were counted on 100 flowers in each of the plots over 
3 sunny days. By walking slowly along a set path recording visitors by inspecting each 
flower sequentially.

Figure 1: Integrating services of insect pollinators into agricultural economy 
(Partap et. al, 2012)

Farmer Name,
Village Name

Age of 
planta-

tion

Area
(Acres) Remarks Study/activity conducted

Deshraj Mehta,
Devidhar  18 years 1.8

• Insect pollinator data and bee 
flora study 

• Bee hotel demonstration 

Hansraj,
Devidhar 27 years 0.4

Orchard at higher 
elevation far from 
forest

• Insect pollinator data and bee 
flora study 

• Selected for caged study 
• Mud hive demonstration 

Kapil Sharma,
Khabal 29 years 0.5

Orchard at higher 
elevation near to 
forest

• Insect pollinator data and bee 
flora study 

• Mud hive demonstration 

Pramod Kumar,
Sandasu 25 years 0.5

Orchard at lower 
elevation near to 
forest 

• Insect pollinator data and bee 
flora study 

Sunil Kumar,
Sandasu 3 years 0.2

Orchard at lower 
elevation near to 
forest 

• Insect pollinator data and bee 
flora study 

• Bee hotel demonstration 

Yashpal Sharma,
Jagoti 8 years 0.12

Orchard at lower 
elevation far from 
forest 

• Insect pollinator data and bee 
flora study 

• Bee hotel and pollen dispenser 
demonstration 

Table 1: List of six sites in Shimla where field investigations were done
 

SUCCESS STORY

Decline of indigenous pollinator diversity and populations due to habitat loss, chemical 
sprays, monoculture plantations, and climate change, is leading to a decline in pollination 
ecosystem services, thus negatively impacting apple cultivation in Himachal Pradesh, 
India. To tackle this, the GIZ projects ‘Sustainable Agriculture Systems Policies‘ and ‘Green 
Innovations Centre for Agriculture and Food Sector’ introduced following interventions:
• Integrated beekeeping of Apis cerana in apple orchards
• On-farm habitat management for pollinators
• Integration of pollinator habitat and bee management into trainings in Good Agriculture 

Practices
• Awareness campaign about wild pollinators, importance of bee flora, and judicious use of 

pesticides
 
The objectives of the current study were:
• Assess the impact of introduced on-farm interventions on apple fruit-setting
• Document the diversity of insect pollinators
• Assess the impact of Apis cerana in pollination
• Document existing bee flora
• Recommend and demonstrate additional on-farm pollination management measures
• Recommend steps to be taken by farmers, research institutes, and government agencies 

to encourage pollinator conservation

INTRODUCTION

Hymenoptera Diptera Lepidoptera Coleoptera
Apidae
• Apis cerana
• A. mellifera
• Bombus sp.

Muscidae
• Musca sp.
• Orthalia sp.

Nymphalidae
• Vanessa    
• cashmirensis
Neptis sp. 

Coccinellidae
• Coccinella 

septumpuntata

Halictidae
• Nomodo sp.
• Halictus 

dasygaster
• Halictus sp.       
• Xylocopa sp.

Syrphidae
• Melanostoma 

univitattum
• Eristalis sp (4)
• Epilobium boleatus
• Scaeva pyrastri
• Metasyrphus 

corollae
• Metasyrphus sp.

Noctuidae
• Plusia 

onchaica
• Heliothis 

armigera
• Agrotis 

flammatra

Chrysomelidae
• Altica sp. 
• Nonartha 

variabilis
• Minastra 

cymura

Vespidae
• Polistes 

maculipennis
• Vespa sp (4)

Pieridae
• Pieris canidia
• Delias 

belladon

Scarabaeidae
• Protaeetia 

neglecta
• Brahmina 

cronicolisIchneumonidae
• Netalia tatra

Lycanidae
• Heodes sp.

Figure 2: Number of trapped insects/ traps in the pan traps in six different locations Figure 3: Abundance of insect visitors (no./100 spurs) by scan sampling 
on apple bloom in different locations

Table 2: Recorded insect species visiting apple bloomFigure 2: Abundance of insect visitors by visual observation 
(No./m2 / 5minutes) on apple bloom in different locations

RESEARCH INSTITUTES

• Understand the causes of pollination decline and assess 
pollen deficit

• Develop strategies for insect pollination and pollination aids
• Assess ecological and economic value of insect pollinators
• Create a database of insect pollinators
• Understand the uses and commercialisation potential of other 

native insect pollinators

EXTENSION SERVICES

• Develop and strengthen research and extension institutes
• Create more awareness and understanding of pollination 

services
• Promotion of pollination and Apis cerana beekeeping as an 

enterprise.
• Strengthen research capabilities in managed crop pollination 

(pollination deficit protocol)
• Promote adoption of Good Agriculture Practices for 

pollination management

FARMERS AND FARMER ASSOCIATIONS

• Classify orchards with respect to polliniser proportion and 
accordingly adopt pollination management practices

• Organise a bee flora conservation and plantation day in the village
• Participate in community hiring of honey-bee colonies from trusted 

beekeepers
• Establish and strengthen beekeeping collectives within farmer 

associations

POLICY SUPPORT

• Within agricultural development strategies and policies, integrate 
managed pollination and conservation of pollinators

• Link honey production enterprises with crop pollination.
• Formulate strategies to encourage wider use of managed crop 

pollination and develop incentives for good quality colonies for 
pollination.

• Integration of bee flora plantations in forest management plans
• Regulations to prevent disease spread and protect wild 

pollinators

Three apple farmers from Gojra village in Kullu district 
started beekeeping with Apis cerana after receiving 
training from GIZ in October 2021, with one colony each. 
The status in 2025 is given in table 3.

Collectively constituting 82 colonies, the apple orchards of 
these as well as neighbouring farmers receive pollination 
services. The neighbours time their chemical sprays 
in coordination as not to harm the bees. The farmers 
currently do not rent out the bee colonies. Mr. Lal Chand, 
a part-time carpenter, has modified the hive so that the 
colonies can be inspected and manipulated efficiently 
with least disturbance. He modified the bee frame so that 
the bees can raise comb without fixing comb foundation 
sheets/strips. The sale of honey is bringing additional 
income to the small farm owners.

Taking inspiration, ten farmers in the vicinity have also 
started rearing about 40 colonies in total, and have 
received hives, bees and technical advice from these 
trained beekeepers, displaying a multiplier effect. This 
is an example of beekeeping for pollination in mountain 
regions and should be replicated.

Farmer No. of bee 
boxes in 2025 Honey Production

Rajesh Kumar 52 100 Kg

Vijay Kumar 20 25 Kg

Lal Chand 10 20 Kg

Table 3: Details of beekeeping of farmers in Gojra 

Figure 9: The farmer Rajesh Kumar with his bee boxes in his apple 
orchard in Kullu, Himachal Pradesh

Wall Hives Log Hives Bee Hotel Mud Hive Bee Flora Trap Nest

• The composition of insect pollinators is almost same in all the studied locations.
• However, the abundance of pollinators varied among the locations
• Apis cerana is the predominant pollinators which is naturally occurring in these localities.
• These observations clearly indicate that pollination management in terms of polliniser 

and pollinator management is required to obtain commercial fruit set.  
• Further, there is pollination deficit under the current scenario in apple orcharding and 

requires special efforts to compensate it through:
• Adoption of managed pollination
• Good management practices
• Enriching the local habitat to maintain and increase the population of local natural 

insect pollinators
• Maintain proper polliniser varieties and proportions

Figure 7: Comparative fruit set in managed and 
naturally pollinated orchards in different locations 

Figure 5: Percent fruit set at different distanc-
es from introduced  Apis mellifera colony  

Figure 6: Percent fruit set (spur basis) at different 
locations

Barberry Berseem

Hypericum

Figure 8: A few of the over 30 identified 
bee flora species

Rubus
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Pollinators play a crucial role in maintaining biodiversity and supporting agricultural productivity. However, there is 
limited data on pollinator diversity and forage resources in agricultural and agroforestry areas in the Philippines. This 
study aimed to assess the diversity of pollinators and their forage plants in the UPLB La Granja Research and Training 
Station (LGRTS) in Negros Occidental and the UP Land Grant in Pakil, Laguna. Pollinator populations are under threat 
due to habitat loss, pesticide use, and land-use changes. Understanding the local diversity of pollinators and their floral 
resources is essential for conservation and sustainable agricultural practices. This study sought to identify pollinator 
species and the floral resources they utilize in these agroecosystems. Pollinators were sampled using sweep nets, pan 
traps, malaise traps, and opportunistic flower observations between 07:00 and 15:00. Pollinator species were identified, 
and their behaviors were recorded. The floral resources visited by pollinators were also documented. In addition, stingless 
bee colonies were introduced to assess their adaptation and contribution to pollination. The study recorded a diverse 
range of pollinators, including native bee species (Tetragonula biroi, Amegilla sp., Xylocopa sp.), butterflies, beetles, and 
flies. Pollinators showed peak activity between 09:00 and 11:00 AM, correlating with floral anthesis. Key forage plants 
included Mangifera indica, Citrus maxima, Vitex negundo, and Tithonia diversifolia. The introduction of stingless bee 
colonies was successful, with some colonies expanding. The study highlights the importance of maintaining diverse floral 
resources for sustaining pollinator populations. Beekeepers can enhance honey production and pollination services by 
integrating native bee plants and promoting stingless beekeeping as an alternative livelihood, particularly in areas where 
traditional farming is declining.
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Apple cultivation in Himachal Pradesh, which is the second-largest apple producing state in India, faces challenges 
due to pollinator decline. The decline in pollinator populations and diversity is a result of monoculture plantations, 
chemical sprays, habitat loss, and to some extent, climate change. Pollinator protection initiatives in apple orchards of 
Kullu and Shimla districts, which are the largest apple producing districts in Himachal Pradesh, were initiated with the 
aim of conserving wild pollinators and Indigenous honeybee Apis cerana. Efforts were made to encourage integrated 
beekeeping of Apis cerana in apple orchards, on-farm bee habitat management and conduct research on its impacts on 
bee pollination in apple. Pollinator habitat and bee management were also integrated in trainings in Good Agriculture 
Practices in pollination management, conducted along with local government agencies. Besides, awareness about wild 
pollinators, importance of bee flora, judicious use of pesticides, importance of bee flora has helped farmers to understand 
these vital issues and integrate into their Good Agricultural Practices.

Conducted under the umbrella of German development cooperation with India under the Green Innovation Centres 
for Agriculture and Food Sector, the pollinator protection programme has empowered apple farmers and beekeepers 
by providing need-based skills, knowledge, exposures and strengthening linkages with the research institutes and line 
departments. The success of the programme is evident from the adoption of planned pollination and promotion and 
revival of A. cerana beekeeping. These measures have resulted into increased income through improved apple productivity 
and alternative livelihood opportunities through beekeeping along with improved ecosystem services of pollination. The 
success of the programme has multiplier effect and will contribute in climate-resilient food systems in mountain Agri-
Horti-Forestry system. The process and outcome of the said project will be discussed in this paper.


