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ABSTRACT

The availability of floral sources and their flowering duration are crucial for beekeeping, honey
production, and crop pollination. This study was conducted to develop a floral calendar for
beekeeping, exploring the potential of wild and cultivated bee flora in Pyuthan district. Primary
data were collected from direct observation, 20 key informant surveys, and 9 focus group
discussions in each municipality involving 227 beekeepers. In this study, a total of 100 plant
species from 44 different families were identified and further categorized into nectar (N), Pollen
(P), and both nectar and pollen source (NP). The honey flow period was reported to be from
March to June and October to November, with the highest number of flowering plants (49) in
April. While the winter season (December- February) was identified as a dearth period each
having 10 flowering plants. Among the identified plant species, wild plants were found to be the
major bee flora with 19 N1P1 plants, followed by fruits with 9 plant species. Based on the floral
calendar analysis, the bee flora of the dearth period can be multiplied, and conservation of wild
plants can be done to ensure year-round foraging of the honeybee and to minimize foraging
disputes among farmers.
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INTRODUCTION

Beekeeping in the Nepalese community has been practiced since ancient times, starting from
traditional beekeeping in locally made log-hives to modern hives with movable frames.
Nowadays, migration practice for foraging is becoming an integral part of modern beekeeping.
This phenomenon has been supported by our tremendously rich biodiversity, with 7,000 species
of flowering plants (Adhikari & Ranabhat, 2011; Aryal et al., 2015; Bista & Shivakoti, 2001;
MoFE, 2018). According to Pokhrel et al. (2014), the existing bee forage in the country can
support one million honeybee colonies producing 10,000 mt of honey annually.

As mentioned, bee floras are any plants that provide nectar and pollen for the bees, like forest
trees, bushes, shrubs, herbs, weeds, medicinal plants, crops, vegetables, fruits, and ornamental
plants (Abrol, 1997; Hosamani et al., 2020; Kumar & Bharti, 2015; Pratap, 1997; Thapa, 2006).
The success of the beekeeping sector depends upon the availability of bee forage plants. (Rucker
et al., 2012). In such a situation, different tools for forage management are in use around the
world, among them the bee forage calendar is one of them, which specifies the approximate
month and duration of the flowering period of major bee flora in an area (Kumar et al., 2013).
Assembling a forage calendar for any particular area needs complete information about seasonal
dynamics in the vegetation patterns, bee foraging behavior, and the interaction of the honeybee
with its floral environment (Debara et al., 2019).

Despite the huge potential, barely 0.25 million colonies are producing 4,305 metric tons of
honey in Nepal (MoALD, 2023). The limited production of honey is significantly impacted
by poor forage management, overconcentration of foraging in certain areas and seasons, and
underutilization of potential foraging areas (AI-Ghamadi et al., 2016). However, in Pyuthan,
the lack of a bee forage calendar results in overcrowding with migratory beekeepers in some
municipalities, while some places are still untouched. Also, the trend of bee migration from
Chitwan, Kapilvastu, Sarlahi, Kailali, and Kathmandu to Pyuthan during the flowering of Chiuri
(Diploknema butyracea) has led to conflict between beekeepers (Swargadwari Municipality,
2022). Further, local beekeepers lack the knowledge about important bee flora available on their
premises, along with the type of source they provide, i.e., nectar, pollen, or both K. Bhandari
(Personal communication, March 8, 2023).

Based on the aforementioned condition, the paper is supposed to develop a location-specific bee
forage calendar that can help to plan year-round feeding within the district and migration of bee
colonies from other districts (Rijal and Thapa, 2024). The floral calendar of a particular district
can also minimize the conflict in bee migration that has been seen in recent years and help to
improve the livelihood of people in rural areas (Thapa, 2024). Detailed information about bee
flora, their approximate flowering periods, and the foraging behavior of honeybees is essential
for maintaining and enhancing the production of honey and other bee products (Dalio, 2013;
Kumar et al., 2013). Pyuthan comprises 94.91 square kilometers of Chiuri forest with 5,30,820
butter trees (MEDEP, 2010), making it a potential district for migratory beekeeping. Still, the
major honeybee floras are not identified, and the floral calendar has not been established to
date. In this regard, this paper deals with foraging pattern, foraging calendar, and available plant
species in Pyuthan district that would be able to meet the objective of;

a. To identify major wild and cultivated bee flora along with their nectar and pollen supply

potential.
b. To develop a forage calendar suggesting the honey flow period and dearth period.
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RESEARCH METHODS

The study was carried out during March 2024 covering 9 local bodies of Pyuthan district, based
on the annual program of Apiculture Development Center (ADC), Godawari, Lalitpur (Fig. 1).
Pyuthan district was purposively selected as a major hub of migratory beekeeping in recent
years, having abundance of bee flora, no studies conducted before, and frequent complaints
heard about the conflict in bee migration. It extends from an altitude of 305 to 3659 masl with
72,694 ha. of forest area, 42,766 ha of agriculture land, and 12,899 ha. of shrubs consisting of
wild and cultivated bee floras.

The study involved collecting both primary and secondary data. The primary data was
collected by focus group discussion, key informant survey, and direct observation. Focus group
discussions were conducted in each local body involving an average of 25 beekeepers. In total,
227 beekeepers (185 male and 42 female) actively participated in the focus group discussion.
The structured questionnaire was pre-tested by bee experts and experienced beekeepers. In
every local body, a day-long workshop was conducted to discuss and collect primary data.
Focus group discussions were mainly focused on the availability of wild and cultivated bee
flora, their flowering time, flowering duration, and the type of source (nectar, pollen or both)
they provide. Based on the focus group discussion, a list of bee flora was prepared. The Focus
group discussion was followed by direct observation of available forage resources during survey
time for verification and confirmation. The observation on nectar and pollen sources was based
on activities performed by honeybees on different flowers. Flowers in which honeybees collect
pollen in their pollen basket were recognized as pollen sources and the activities of extending
their proboscis into the flowers were considered as nectar sources.

In order to reconfirm the list prepared by focus group discussion 20 key informant surveys
were conducted involving experienced beekeepers, representatives of the Federation of Nepal
Beekeepers (FNBK), the head of Integrated Agriculture and Livestock Development Office,
Pyuthan, the head of National Agriculture Modernization Program, Program Implementation
Unit, Pyuthan, the representative of the Division Forest Office Pyuthan, the head of the
agriculture section of each municipality, and local leaders. The prepared list was further
processed by including the scientific name of each species, family and the source they supply

through secondary articles review.
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Fig. 1. Map of Pyuthan district. All the nine local bodies were the study sites
Source: GoN, 2025
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Descriptive analysis tool was used to analyze the data by plant types (Wild, cereals, oilseeds,
vegetables, pulse, fruits and ornamental plants), by plant families and by the supply of nectar,
pollen or both. The identified plant species were categorized into 8 categories based on the
source they supply as N1 for high nectar supply, N2 for low nectar supply, P1 for high pollen
supply, P2 for low pollen supply, N1P1 for both high nectar and pollen, N2P1 for low nectar
and high pollen, N1P2 for high nectar and low pollen and N2P2 for low pollen and low nectar.
The list of bee flora under the category of plant type were placed into a chart presentation based
on their flowering period to develop a bee floral calendar. According to the floral calendar the
months with higher number and area of N1P1 plants were considered as honey flow period
and the months with least flowering plants were referred as dearth period. Result findings and
their reliability were discussed including pertinent articles from national and international
publications. This research work complies with relevant ethical standards and legal requirements.

RESULTS AND DISCUSSION
Bee flora available in Pyuthan district
From the focus group discussion, direct observation and key informant survey 100 potential bee
forage plants were recorded in Pyuthan district. Among them, 52 species were wild bee flora
and 48 were cultivated species. In cultivated species, 3 oilseeds crops, 7 cereals, 6 pulse crops,
12 vegetables, 12 fruits and 8 ornamental plants were listed in the district (Fig. 2).

Ornamental Plants
8%

Pulse Crops
6%
Cereals
7%

Oilseeds
3%

Fig. 2. Bee flora of Pyuthan district

The recorded plants were categorized under 44 different families (Table 1). The highest number
of plant species (13) was recorded under Fabaceae, followed by Rosaceae (6), Poaceae (6),
Cucurbitaceae (5), Malvaceae (5) and Rutaceae (5). Similarly, the lowest number of plant
species (1) was recorded under 23 different families. Neupane et al. (2024) listed 50 plant
families having potential bee flora, among which the Fabaceae family is the most important
one as observed in this study. Among 13 bee flora of Fabaceae, Trifloium repens and Dalbergia
sissoo are plants providing high nectar and pollen (N1P1). Trifloium repens is a perennial herb
that can be easily sown in barren open fields, and its flowering period is 5 to 6 months making
it appropriate for bees. Similarly, Dalbergia sisso is primarily found growing along river banks
utilizing uncultivated and degraded land simultaneously benefitting honeybees.
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Table 1. Bee flora of Pyuthan district categorized under plant families

SN  Families Species
1 Acanthaceae 2
2 Anacardiaceae 1
3 Apiaceae 1
4 Asparagaceae 1
5 Asteraceae 2
6 Berberidaceae 1
7 Bignoniaceae 1
8 Boraginaceae 1
9 Brassicaceae 4
10 Combretaceae 1
11 Compositae 4
12 Cucurbitaceae 5
13 Dipterocarpaceae 1
14 Ebenaceae 1
15 Ericaceae 1
16 Euphorbiaceae 1
17 Fabaceae 13
18  Fagaceae 1
19  Juglandaceae 1
20 Lamiaceae 3
21 Lauraceae 2
22 Linaceae 2
23 Lythraceae 2
24 Malvaceae 5
25 Meliaceae 2
26 Moraceae 2
27 Musaceae 1
28 Myricaceae 1
29 Myrtaceae 3
30 Oleaceae 2
31 Pinaceae 1
32 Poaceae 6
33 Polygonaceae 2
34 Primulaceae 1
35 Proteaceae 1
36 Rhamnaceae 1
37 Rosaceae 6
38 Rubiaceae 1
39 Rutaceae 5
40 Salicaceae 1
41 Sapindaceae 2
42 Sapotaceae 1
43 Solanaceae 3
44 Theaceae 1
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Bee flora in relation to the month

In this study 100 bee forage species were recorded and studied such as Diploknema butyracea,
Pogostemon benghalensis, Castanopsis indica, Prunus cerasoides, Schima wallichii, Rubus
ellipticus, Xylosma spp., Maesa macrophylla, Thunbergia coccinea, Bombax ceiba, Dalbergia
sissoo, Terminalia bellirica, Leucaena tricodes, Diospyros malabarica, Wendlandia spp.,
Rumex scutatus, Brassica campestris var toria, Fagopyrum esculentum, Coriandrum sativum,
Citrus spp., Pyrus spp., Litchi chinensis, Nyctanthes arbor-tristis, and Callistemon citrinus.
Most of the flowering plants and their flowering months are similar to flora calendar prepared
by Rijal et al. (2018) in Chitwan and Bhattarai et al. (2023) in Lamjung districts.

Based on the prepared floral calendar the honey flow and dearth periods were determined,
and the results are summarized in Table 3 and 4. This table indicates that the majority of bee
forages are available from March to June. During March, April, May and June, 46, 49, 38 and
34 blooming plants are available. Major forage plants of this season are; Syzigium cumini,
Trifolium repens, Dalbergia sisso, Citrus spp., Xylosma spp., Thunbergia coccinea, Engelhardia
spicata, Eriobetrya spp., Litichi sinensis, Myrica ecsulenta, Pyrus spp., Bombax ceiba, and
Pyrus persica.

Table 3. Distribution of crops and wild forage plants with their flowering month

Plants J F M A M ] J A S O N D
Wild plants 2 26 32 25 16 13 6 5 3 3 3
Oilseeds 2 1 1 1 1 1 2 2
Cereals 2 2 1 2 2 2 2 3 1

Pulse crops 1 2 1 1 1 1 2 1 1 1
Vegetables 1 2 4 4 3 8 6 6 2 1 1 1
Fruits 1 6 11 7 2 1 1 1 1 1 1 1
Ornamental plants 1 1 3 5 6 5 2 1 3 3 3 3
Total 10 19 46 49 38 34 26 18 14 13 12 10

Note: Initial letter of month, J= January to D= December

In table 4, the number of plants with different nectar and pollen supply in relation to month are
presented that shows that the number of plant species having N1P1 source are higher in the month
of March to May with highest number in April making these months a honey flow period of
Pyuthan district. On the other hand, from October to November, the major bee flora of Pyuthan,
such as Chiuri, Paiyun, and mustard flowers provide a higher supply of nectar and pollen. Even
though fewer plant species serve as bee flora in autumn, honey flow is better due to their larger
area coverage and familiarity with beekeepers. There are over 5 lakh plants of chiuri (MEDEP,
2010), and mustard is cultivated in 860 ha of land (MOALD, 2024), ensuring nectar supply
to honeybees. As we can see, spring season is equally potential for beekeeping with a higher
number of bee floras; their importance and ability to raise honey yield are undermined among
beekeepers, leading to underutilization of forages during this season and overconcentration
during autumn. Over the past few years, migratory beekeepers have only focused on the autumn
to the butter tree source, causing overcrowding and conflict. In this context, migration in the
spring season can be a good option with less competition.

Meanwhile, the winter season (December to January) was found to be a dearth month, each

having only 10 blooming plants. This is the major time of the year during which artificial
feeding should be planned. Some important forage plants that flower during dearth periods
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are Thunbergia coccinea, Castanopsis indica, Cucumis sativus, Cucurbita moschata, and
Parthenium hysterophorum. Similarly, Neupane et. al (2024) reported winter season as a dearth
period in mid-hill with low temperature, short sunshine duration, and low availability of bee
flora.

Table 4. Bee forage plants with different sources available in Pyuthan district

Sources J F M A M J J A S O N D
N1 1 1 1

P1 1 2 5 4 2 3 2 2 1 1 1 1
P2 1 1 1 1 1 1 3 2
N1P1 3 9 21 18 10 7 7 3 2 2 3 3
N1P2 2 3 9 11 10 5 5 1 1 1 1 1
N2P1 1 3 3 1 1 1 1

N2P2 3 4 9 12 12 10 10 10 8 5 5 5
Total 10 19 45 48 37 27 26 18 14 12 12 10

Note: Initial letter of month, J= January to D= December; N1= High Nectar, N2= Low Nectar, P1= High Pollen,
P2= Low Pollen.

Bee flora in relation to the available source

The bee forage plants are categorized according to the source of nectar (N1, N2) or pollen (P1,
P2) and their combinations are presented in Table 5. Among them, 35 plants are rich in both
nectar and pollen (N1P1) along with 19, 5, 28 species falling in the N1P2, N2P1, and N2P2
categories, respectively. Two species are rich in nectar only (N1), whereas 9 species are rich in
pollen (P1), and 10 species are minor sources of pollen (P2).

The major bee forages are wild plants with a greater number of plants providing both nectar
and pollen (N1P1) compared to cultivated crops. Besides, wild plants, fruit species are rich in
both nectar and pollen. Therefore, planting of fruits, such as citrus, peach, pear and litchi seems
to be effective for beekeeping which is similar to the study carried out by Adhikari & Ranabhat
(2011). Neupane et al. (2024) indicated major wild plants flowering during March-June and
fruit trees flowering during the spring season (March and April) which are major bee flora in
the district. Cereals are a good source of pollen (P1 and P2). Oilseeds, vegetables, pulses, and
ornamental plants are minor sources and beneficial during the dearth period.

Table S. Bee forage plants as nectar and pollen sources in Pyuthan district

Particulars N1 P1 P2 NIP1I NIP2 N2P1 N2P2 Total
Wild Plants 2 4 19 16 2 9 52
Oilseeds 2 1 3
Cereals 2 4 1 7
Pulse 1 1 4 6
Vegetables 3 9 12
Fruits 9 2 1 12
Ornamental Plants 2 1 1 4 8
Grand Total 2 6 5 35 19 5 28 100

Note: N1= High Nectar, N1= High Nectar, N2= Low Nectar, P1= High Pollen, P2= Low Pollen
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CONCLUSION

Pyuthan has tremendous potential in beekeeping, given the country's availability of major bee
flora. But, because of poor forage management, it is not performing to its potential. In this
study, 100 plants were identified and categorized according to their source supply to develop
a floral calendar suggesting the honey flow period, dearth period, and potential flora with both
nectar and pollen supply. Based on the results of this study, we conclude that it is essential to
identify and raise the area coverage of wild bee flora in the spring season to increase honey
yield and to minimize conflict in the autumn season. Similarly, it is critical to manage the dearth
period to ensure a year-round supply.
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