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S12MAKY
Studies have been made to determine the potential for beekeeping in the
rice growing areas of Bangladesh.
In each of five well separated sites in typical rice
were made every two weeks for two years of the plant
were visited by bees, the number of bees foraging on
flowering species, the numbers of bees foraging from
each site, and the amount of surplus honey produced.

growing areas, records
species in flower that
the most abundant
two hives located at

Peak foraging occurred from December to February inclusive and during these
months ample nectar and pollen was available for collection at each site.
The majority of the most visited species occurred in abundance at every
site. The remainder of the favoured species, which occurred at some sites
only, may be suitable candidates for introduction to other areas to provide
more forage for bees. The identification of the most important species
producing nectar and pollen at different times of the year now allows
selection of areas for productive beekeeping where colonies can be
sustained throughout the year.
Results indicate that, the honey yield from one colony per year in a rice
growing area should be sufficient to increase the income of a peasant
farmer who does not already keep bees by about IC%.

IMEODUCTICN
In certain areas of the tropics beekeeping can provide an important
contribution to income yet needs little financial outlay.
The objectives of the present study were to survey nectar and pollen
producing plants and to determine the beekeeping potential in the rice
growing areas of Bangladesh.

MEffiOBS
Five experimental sites were selected in rice growing areas within a 100 km
radius of Dhaka. The sites were at Jhitka, Manikganj, Panchdona, Sonargaon
and Sardaganj (Fig. 1). An apiary of two colonies of Apis cerana honeybees
was established at each site; the views to the North, South, East and West
from each apiary are shown in Figures 2, 3, 4, 5 and 6 respectively.
Each site was visited at intervals of two weeks from 1 July 1985 to 30 June
1987 (Appendix 1} to make observation and record the following:
a)

the number of Apis cerana honeybees with and without pollen loads
entering one of the hives during a 15 minute period between 10.00 h
and 12.00 h.

b)

the strength and condition of each colony; the hives were weighed,
and any surplus honey was removed and weighed, and a sample stored
for later examination.

c)

the names and relative abundance of flowering plant species within
500 m of each apiary. Specimens were collected from any plant
species not previously recorded in flower, for later identification
at the Bangladesh National Herbarium, Dhaka, and the Royal Botanic
Gardens, Kew.
»

Complete
order of
together
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Appendix

lists of plants identified are provided in Appendix 2 (in
families), in Appendix 3 i in alphabetical order of genus
with Bangladeshi common names) and synonyms are given in
4. Plant species at the different sites are given in
5.

d)

plant species visited by honeybees, the species of honeybee concerned
(i.e. the hive bee, .4pis cerana or the wild honeybees Apis dorsata
and Apis floreai and whether they were collecting nectar or pollen or
both. Appendix 6 lists the plant species visited by one or more of
the three honeybee species Apis cerana, Apis dorsata and Apis florea;
Appendix 7 lists plant species visited by -4pis dorsata or Apis florea
or both but not by .4pis cerana; Appendix 8 lists the plant species
visited by honeybees according to the month in which they flowered;
plant species that were not seen to be visited by honeybees are
listed in Appendix 9.

e)

For each of the most abundant of the flower species visited by
honeybees, an area containing it was demarcated and the number of
bees foraging in the area on the species concerned was recorded for
15 minutes. The same area was used in subsequent periods during
which the species was flowering.

f)

A sample of pollen loads was collected frcm bees entering the hives.
These will be examined later to determine the plant species from
which they were collected.

During the early months of the project (July to October 1985) the
techniques to be used were being developed, and the colonies were collected
and transferred to hives. .As a result counts of bees at the hive entrances
and on the flowers were few and inconsistent during this period. Data were
consistently obtained during the twelve month period November 1985 to

October 1986 and results for this period, are presented. Data collected in
the remaining months (November 1986 to June 1987) will be referred to when
the information obtained differs significantly from that of the preceding
12 months.

RESULTS
Information on the relative abundance throughout the experimental period
(26 July 1985 to 19 June 1987) of foragers returning to their hives and on
nearby flowers at Jhitka, Manikganj, Panchdona, Sonargaon and Sardaganj is
provided in Tables 1, 2, 3, 4 and 5 respectively.
Figures 7 to 11 illustrate records on the relative numbers of foragers
returning to their hives during the 12 month period beginning November
1985.
At each site the amount of foraging for nectar began to increase during
November and reached its peak for the year in December or January. At
three sites, (Panchdcna, Sonargaon and Sardaganj) a secondary peak occurred
in February.
The amount of pollen collected at different times of the year did not
fluctuate as greatly as nectar collection, but nevertheless the peaks of
pollen collection tended to coincide with those of nectar collection.
During the peak flowering periods the following 15 species appeared to be
particularly important and each received 10 or more visitors during one or
more observation periods (Tables 1 to 5):
Scmbax ceiba, Brassies napus, Citrus grandis, Cocos nucifera, Coriandrum
sati'.'um, Ipomoea crassicauiis, Justicia gendarussa, Lannea corcmandelica,
>1.erremia hederacea, Lizchi chinensis, Moringa oleifera. Phoenix sylvestris,
Pithecellobium dulce, Syzygium jambos, Zea mays.
Apis csrana foragers were seen to visit a total of 93 plant species (Table
5); 45 species were visited for nectar only, 16 species for pollen only and
32 for nectar and pollen. From 15 of the latter 32 species the bees
sometimes collected both nectar and pollen on the same foraging trip.
Foragers visited 14 of the plant species at all five sites, five of the
species at four sites only, eight of the species at three sites only, 25 of
the species at two sites only, .and 41 of the species at one site only
(Table 6).
'Only two of the 14 species that were visited by bees at all sites received
relatively few flower visitors (23 visitors to Amaranthus spinosus and 20
to Tamarindus indica) ; the remaining 12 species received many visitors.
Many more bees (a total of 1 238) were seen foraging on Brassica napus than
en any other species (Table S i . Litchi chinensis, Cocos nucifera, Citrus
grandis and Bomba.\- ceiba also received very many visitors (435, 427, 373
and 237 respectively) . Moringa oleifera, Afasa spp, yiikania scandens,
Syzygium cuminii and Ziziphus mauritiana were also attractive and visited
by 186, 119, 118, 80 and 78 bees respectively.
More than 50 bees were observed, on: two of the species that were foraged at
four sites only (Syzygium samarangense, 92 bees; Crataeva nurvala, 64
bees); none of the species that were visited at three sites only; four of
the species that were visited at two sites only (Pithecellcbium dulce, 168
bees; Lannea coromandelica, 117 bees; Lepisanthes rubiginosa, 64 bees; and
Zea mays, 99 bees); and only one of the 41 species that were visited at one
site only (Ipcmoea crassicauiis, 108 bees) (Table 6).

Species were not necessarily visited at all the sites at which they
occurred (Table 7).
Syzygium samarangense and Crataeva .nurva-Za that were visited at four sites
also occurred at four sites only; Lepisanthes rubiginosa and Zea mays
occurred and were visited at two sites only. But Pitheceilobium dulce and
Lannea corcmandelica that were also visited at two sites occurred at three
and four sites respectively. Ipomcea crassicaulis was visited at only one
site but was present at three sites.
Eight of the 15 species that appear to be particularly important during
peak foraging periods were visited at all sites (Bombax ceiba, Brassica
napus, Citrus grandls, Cocus nucifera, Litchi chinensis, Moringa. oleifera,
Phoenix sylvestris and Syzygium cuminii}. Zea ways occurred at and was
visited at two sites and Syzygium jambos occurred and was visited at one
site only. The remaining five species (Coriandrum sativum, Lannea
corcmandelica, Merremia hederacea, Pithecellobium dulce, and Ipomoea
crassicauJis) occurred at more sites than they visited.
.All of the species that were visited by honeybees at all five sites were
previously recorded in the 'Directory of Important World Honey Sources'
(see Bibliography) or in the files of the International Bee Research
Association. Many of the plant species not visited at each site were
previously unimown as providing bee forage (Table 7).
Many of the most visited plant species (Table 6) were also the most
abundant (Table 3). The mean number of foragers present at the different
sites, and especially the maximum present per observation period, often
varied greatly between sites iTable 9). The experimental site at which a
particular species received most visits was often the one in which it was
the most abundant (27 species) or equally the most abundant i 28 species}
and tended not to be one in which it was less abundant than in any other
;13 species) (Tables 8 and 9).
Indeed when a species was 'scarce', or 'approaching scarce' (categories 1
and 2 of Table 8) at a site it was unlikely to receive many visits in
comparison to sites at which it was abundant (e.g. Ziziphus mauritiana
received most visits at Panchdona and Manikganj sites where it was
abundant, less at Sardaganj site where it was 'approaching scarce' and
least at Jhitka and Scnargaon where it was 'scarce'). But abundance did
not ensure numerous bee visits: .-jnaranthus spinosus, Glyccsmis arborea,
Leucas lavandulifolia, Phoenix sylvestris, Ricinus communis and Scoparia
dulcis were abundant at all sites but received few visits.
For a few species the correlation between a species' abundance and the
number of bees visiting it per observation period appeared to extend also
to the number of observation periods in which bees visited the species
concerned; but usually the number of observation periods during which bees
foraged on a species was not closely correlated with the number of visits
to it nor with its abundance (Tables 8 and 9).
Species differed greatly in the duration of their flowering periods, and
the lengths of time for which they were visited for nectar or pollen
(Tables 10 and 11). A few species flowered for the greater part of the
year (Amaranthus spinosus, C-ccos nucifera and Leucas lavandulifolia for 12

months and Musa spp for 10 months). But bees foraged for a few months only
on Amaranthus spinosus and Leucas lavanduli folia. Cocos nucifera was a
most valuable pollen plant and Musa spp a most valuable nectar plant
throughout the year.
Species flowering and visited outside the main foraging period (December to
February) are valuable for colony maintenance and growth in otherwise
dearth periods. Of particular interest in this connection are Syzygium
cuminii and Ziziphus mauritiana each ocurring at five sites, Leucaena
leucocephala and Syzygium samarangense each at four sites, Alangium
salviifolium, Lepisanthes rubiginosa and Zea ways each at two sites, and
Grevia subinaequalis and Quisqualis indica each at one site only. All
these species 'were visited by many bees at every site at which they
occurred (Tables 10 and 11). Table 13 lists the uses of plants in addition
to their value as forage for Apis cerana.
Honey was available for harvest from December to March inclusive in each of
the two years (Table 12). During the two seasons, a total of 60.30 kg of
honey was collected from the 10 colonies (a mean of 3.0 kg per colony per
season).

CONCLUSIONS
Most of the species that were important forage sources were present at all
the experimental sites, and. each was abundant at every site.
Some of the species were visited mainly for pollen (i.e. Bcmbax csiba,
Citrus grandis and Cocos nuciferai and others mainly for nectar
! i.e.Brassica napus, Justicia gendarussa, Litchi chinensis, Mikania
scandens, Moringa oieifera, Musa. spp, Syzygium cuminii and Ziziphus
mauritiana) so there was no scarcity of either type of forage.
Other important species were not present at all five sites out were
frequently visited by honeybees at all sites where they occurred ( Crataeva
nur\~ala, Syzygium samarangense mainly for nectar and Zea mays for pollen,
Lepisanthes rubiginosa for nectar and pollen).
Consideration should be given to introducing these species to beekeeping
areas in which they do not already occur. Many of the species mentioned
above provide food and have other uses for man. Brassica napus and Zea
mays are arable crops, and Citrus .grandis, Cocos nucifera, Litchi
chinensis, Musa spp, Ziziphus mauritiana and Syzygium samarangense provide
edible fruits. Justicia gendarussa and Mikania scandens are herbaceous
weeds, and Bombax ceiba, ^oringa oieifera, Syzygium cuminii, Crataeva
nur'.-ala and Lepisanthes rubigincsa are wild trees.
In contrast it, would be of dubious value to beekeeping to introduce species
that are not visited at all the sites at which they already occur even
though they are sometimes favoured by bees (e.g. Lannea corcmandeiica,
Pithecellobium dulce, wild trees, and Ipcmoea crassicaulis, a wild shrub).
Certain species are of particular value in maintaining honeybee colonies
during periods when few other species are in flower. Especially valuable
are Cocos nucifera and Musa spp that provide pollen and nectar respectively
for much of the year.
Other species that provide forage during otherwise dearth periods, but do
not flower during the period of maximum honey production, can also be
usefully encouraged and may 'be worth planting in sites where they do not
already occur. Foremost among the candidate species are: the fruit trees
Ziziphus mauritiana and Syzygium samarangense'. the wild trees Alangium
salvii folium, Grevia mlcrocos, Grewia subinaequalis, Lepisanthes
rubiginosa, Leucaena leucocepnala and Syzygium cuminii', the wild shrub
Suisqualis indica and the herbaceous weeds Eusteralis punnia and Phyla
nodi flora.
Based on the present results a return of 5 kg of honey per colony per year
would appear to be realistic. Honey sells at about TK 100 per kg in
Bangladesh so a single colony should produce honey to the value of TK 500 a
year. The majority of small farms (0.10 hectares or less) in Bangladesh
yield a gross income of about TK 5000 a year. Landless peasants earn even
less. Therefore the yield from a single honeybee colony could increase the
income of a peasant farmer who dees not already keep bees by about 10%.
Hence both the environment within the rice growing areas sampled and the
economic situation in Bangladesn appear favourable for the further
development of beekeeping.

The presence of honeybee colonies should also increase the pollination and
yield of many of the fruit, seed and vegetable crops grown in the villages
and surrounding fields; the extent to which yield is limited by
insufficient pollination needs investigating.
Further studies are also needed to determine the economic feasibility of
beekeeping in other areas of Bangladesh including the Chittagong and
Hangameti hill areas in the East, the Madhupur forest in the North and the
Sunderbans forest and swamp areas in the South. Many of the villages in
these areas have numerous fruit trees, and the forests themselves support
many nectar and pollen producing plants; so beekeeping could be even more
worthwhile than in the rice growing areas.
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