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Melliferous plants foraged by Apis dorsata bee-species have been physically
identified in an exclusive survey undertaken during the summer, winter, and rainy seasons
0f2019-24. The scope of study was kept limited to the 4. dorsata rich pockets occurring in
the forests and plains of Vidarbha region of Maharashtra State in India. This species is
noticed t0 be the versaile and voracious forager of wide variety of blooming vegeation
that ranges from wild to th of nectar-pollen yielding flowers
(quantity, quality and flowering spans) in different seasons have been noticed to be one of
the key influencing factors for A. dorsata for deciding their migratory routs from
‘mountains to the plains and vice versa in order to perform the breeding cycle. Actual
photographs of foragers foraging on each plant's flower have been captured during the
ficld visits. The A. dorsata foragers have been observed to forage upon around 77 species

There are total of 25 plant families from which just a single plant is selected for foraging by A
dorsata while in the case of 6 plant families each with 2 plants, from 7 plant families with 3
plants each while from the family Lamiaceae 4 plants, from the family Asteraceae about 10
plants and from the family Fabaceac total 22 plants are selected for the purpose of pollen &
nectar collection throughout the year (Table 2).

‘Table 2. Listing of no. of plants from each plant families

of plants, that belonging to about 34 families. Amongst them, around 35% are
plaats ({ood- and futcrops) while 65 plant are wildn oriin. The dentifid plantspcies

which are classified into families namely
Crassulaceae, Fabaceae, Lamiaceae, Malvaceae, Meliaceae, Mnnosaceae Myrtaceae,
Poaceae and Verbenaceae are proven as the prime resource of nectar and pollen for A.
dorsata. The floral spectrum for winter, summer and rainy seasons suggests that (.
dorsata) bees has the tremendous role in bringing about q and

enhancement in the productivity, bio-diversity and richness in the varied vegetation of the
region. The data obtained is essentially important to the local traditional honey hunters,
farmers, and forest officials to adopt scientific techniques of A. dorsata management to
conserve them for maintaining overall prosperity in the nature. In addition, the forest
officials can also initiate the projects to cultivate identified wild plants under their social
forestry programmes to increase the green cover with bee-loving plants. The floral
calendar of various plants visited by A. been prepared as per
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Introduction:

Bees are social insects. They are best known for their extremely selective
selection of food plants yielding nectar and pollen for them. The pollen and the nectar are
the foods of aduits and young brood. Therefore, good bee-forage is a primary
requirement for attending to the overall development of the progeny with the creation of
honey, wax, pollen, royal jelly, propolis, ctc as the final produces harvested from their
nests.

An availability of nectar-pollen yielding flowers (quantity, quality, and
flowering span) in different seasons has been noticed to be the key influencing factor for
deciding the migratory routes for bees from the mountains to the plains and vice versa.
Such seasonal migration has been seen performed by bees for undergoing the breeding
cycle.

The data on the foraging of A. dorsata is essentially important to the local
traditional honey hunters, farmers, and forest officials 5o as to adopt scientific techniques
ofits to conserve them for overall prosperity in Nature through
the process of pollination. In addition, the forest department can also initiate projects to
cultivate the identified wild plants under their social forestry plantation programs to
increase the green cover with bee-loving plants. The generalized floral calendar of various
plants visited by bees is available but that particularly for . dorsata as per the different
months was noticed largely unavailable until the present study was undertaken. Therefore,
the scope of the current study was kept limited only to the bee-species A. dorsata found in
the forests and plains of the Vidarbha region of Maharashtra State in India.

Materials & Methods :

Extensive field visits were made to photograph forager bees of Apis dorsata
species in and around flowers in the agricultural- and wild vegetation during all months of
the year. The camera Cyber-Shot 3.2MP was used to capture the live pictures of foraging
activity exhibited by the A. dorsata as bee-foragers.

Results and Observations :

The floral spectrum for winter-, summer- and rainy seasons suggests that A.

Total no. of | No- of plants
Names of the family represented familics | represented
from each
Familty
T 25 families Single
he d Apiaceac,
Cactaceae,  Ci
Celast ! . Meliaceae,
Punicaceae, Rosaceae |
2. | Cucurbitaceae,  Lythraceae, Pedaliaceac,| 6 families 2
Rutaceac, Rubiaceac
| 3 C: C Myrtaceae,| 7 families 3
Poaceae, Sapotaceae,
4. [ Lamiaceae, Single @
famil
5. | Asteraceac Single 10
Famil
6. | Fabaceac, Single 22
famil

Discussion:

Agricultural scientists the world over are in agreement with the fact that bee-
pollination has a direct impact on overall yields and biodiversity amongst the wild &
cultivated vegetation (Beeson, 1941; Narayanan, er al., 1961; Kapil and Jain, 1980;
Schemske, 1981; Debbagh, 1987; Verma, 1987; Robinson, ef al. 1989; Abrol, 1992, 1993;
Free, 1993; Roubik ,1995; Somerville, 1997; Allen, 1998; Atwal, 2000; Johnson and Steiner,
2000; Kremen, et al., 2002; Denisow, 2004; Palatty and Shivanna, 2007, Bommarco, 2012;
Cunningham, 2014; Garibaldi, e al., 2016:; Stein et al., 2017; Saunders, 2018; Cunningham-
Minnick, er. al. 2019; Woodcock. et al. 2019; Theodorou, eral. 2020; Isaac, etal. 2021).

There are total four bee-species, Apis cerana, A. mellifera, A. florea and A.
dorsata along with some other non-bee- -pollinators (Garibaldi, er al. 2014; Evans, et al.,
2018). However, owing to some floral structure
(Theodorou, et al. 2017) & varied nesting habitats (Cunningham-Minnick, 2019), these four
bee species can be seen active in their own foraging niches i.c. selection of various foraging
grounds and floral variety is specific for each bee-species thus, supporting the earlier
observations by Frund, J. ef. al. (2013). Amongst these bee species, Apis cerana, 4. mellifera,
& A. florea mostly forage upon the low-lying vegetation (gr: crops, small plants, etc.)
while 4. dorsata has the capacity of foraging upon wide varieties of vegetation i.e. right from
the low-lying grasses, crops to the tall & big wild plants (this is the unique observation in the
present study). It means A. dorsata doubtlessly is the prolific and versatile forager, ultimately
‘making it the strongest pollinator.

By way of! andacetolysis the floral resources have
been reported all over the world (Young, 1908; Betts, 1923; Pammel and King, 1930; Pellett,
1930; Eckert, 1942; Haydak, 1935; Todd and Vansell, 1942; Erdtman, 1952; Lovell, 1956;
Deans, 1957; Nair, 1965; 1966; Pellett, 1976; Punt, 1976; Crane, 1979; Punt and Clarke,
1980; 1981, 1984; Bhambure, 1980; Puntand Clarke, 1981; Bhattacharya, et al., 1983; Crane,
et al.,1984; Punt and Clarke, 1984; Chaubaland Kotmire, 1986a, 1986b, 1986c;
Suryanarayana, ef. al., 1992; Amoako, J. 1997; Yi-Feng, et al., 2006; Képpler et al., 2007;
Nuru, 2007; Palatty and Shivanna, 2007; Adekanmbi and Ogundipe, 2009; Alemtschay, 2011.
However, in the present study, we tried to identify the best floral resources for 4. dorsata by
studying the actual physical visits of its foragers directly at the varied foraging ground on
respective flora supporting the carlier studies (Fichtl and Admasu, 1994; Amsalu, 1996, Bista
and Shivakoti, 2001; Ayansola and Davies, 2012; Tariku and Zerihun 2019). This is the
uniqueness of the present study.

Conclusi

dorsata bees have @ tremendous role in bringing out qua and
ity and richness in the regions ol‘us habitats.
The folluwmg dclaxls about fora;,m;: activity reporting months, the local name of the
flower, scientific names, family-wise classification, type of plants, flowers colour,
standard flowering period and occurrence of cach plant specics. The familics namely
, C [¢ G baccae,
Lamiaceae, Lythraceae, Malvaceae, Mynaceae Pedaliaceae, Poaceae, Rutaceae,
Rubiaceae and by more than 2 plants, proven as
the prime resource of nectar and pollen 0.t domata boe- species. Actual photographs of 4.
dorsataworker bees (foragers) foraging upon each flower have been captured during these
exclusive field visits. The month-wise floral calendar for A. dorsata bee-species has been
worked outas inbelow.

The identified melliferous plants have been further listed into categories like
‘annual herbs', 'perennial herbs', 'shrubs', 'climbers', 'small to medium wild trees', "higher
wild trees', ‘cereals’, pulses', oil seeds', 'spices vegetables' and fruit trees' (Table 1) Tt is
interesting to note here that amongst wild vegetation the highest no. of plants preferred by
A. dorsata come into the category of small to medium wild trees (23 plants) followed by
Annuals/herbs (17 plants), Shrubs (16 plants) and higher trees (10 plants). In the case of
food plants, the crops like cereals, pulses, oil seeds, spices, vegetables, and fruit trees are
foraged by them as per their scasonal availability in the plains.

‘Table 1. Listing of various foraging flora as per the pla

Type of Number
vegetation of plants
Annuals / herbs 17

Scientific names of the plants

Cleome viscose, Gaillardia sppe, Tagetes patula, Tagetes
erecta, Tagetes tenuifolia, Zinnia elegans, Sesamum rigidum,
Parthenium - hysterophorus, Celosia  argentea, Ocimum
basilicum,  Senna tora,  Hyptis  suaveolens, Ocimum
americamum,  Ocimum ~ sancium,  Psoralea  corylifolia,
Hibiscus panduraeformis and Hygrophila auriculata.
Perennials / herbs 2| Dahlia spps. and Nymphaea rubra/ rosea
16 |Lawsonia inermis, Isomoea fistulosa, Rosa damascena,
Opuntia. elatior,  Calycopteris ~ floribunda,  Calotropis
gigantean, Vitex negundo, Dichrostachys cinera, Hamelia
\patens,  Lantana camara, Mimosa  hamata, ~ Rotala
illecebroides, Tecoma stans, Bougainvillea glabra, Maytenus
and Cadaba fruticosa.
tum ovalifolium and Luffa luffa cylindrical.
Pergulariadaemia,  Butea  monosperma,  Butea|
monosperma lutea, Acacia farnesiana, Erythrina variegate,
Gliricidia sepium, Cassia fistula, Pongamia pinnata, Psidiun|
guajava, Holarrhena pubescens, Wrightia tinctoria, Leucaena|
leucocephala, Bauhinia vahlii, Delonix regia, Delonix elata,
Thevetia peruviana, Tectona grandis, Leucaena spp. Murraya
koenigii,  Bauhinia  purpurea, Sesnania  grandiflora,
Euce spps. and Sapindus
Albizia lebbeck, Azadirachta indica, Bombax ceiba,
Dalbergia_sissoo, Mimusops. elengi, Madhuca longifolia,
Hardwickia binata, Tamatindus  indica, ~Neolamarckia
cadamba and Terminalia alata.
Oryza sativa, Zea mays and Sorghum miliiforme,
Dolichos uniflorus, Lablab purpureus, Lens culinaris and
Cajanus cajan.
Brassica Spps., Heliathus
Sesamum orientale,

byssi

Climber 2 C
Small to medium 23
wild trees

Higher wild trees 10

Cereals 3
Pulses ]

Oil seeds 3 Helianthus

Spps.

annus,
Gossypium

carnosus,
and  Guizotia

Coriandrum Sativum
Allium cepa, Solanum melongena and Cucurbita maxima

ifolia, Mangifera indica, Emblica officinalis,
Svzagium cumini, Punica granatum, Manilkara zapata, and
Ziziphus jujube.

Spices 1
Vegetables 3
Fruit trees 7

Plants 94

A. dorsata-loving plants in the plains & forests have been identified in the present
study for all seasons. A total of 94 plants which are most commonly foraged by it have been
recorded. The most preferred families are Fabaceae, Asteraceae and Lamiacea

The results would be helpful for the planners, dtganment of social foreslry and farmers to
cultivate those plants which are preferred by this bee-s| artict
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The data obtained is essentially important to the local traditional honey hunters, farmers, and forest officials to adopt
scientific techniques of A. dorsatamanagement to conserve them for maintaining overall prosperity in the nature. In
addition, the forest officials can also initiate the projects to cultivate identified wild plants under their social forestry
programmes to increase the green cover with bee-loving plants. The floral calendar of various plants visited by A. dorsata
has been prepared as per the seasons.



