Indian Journal of Ecology (2023) 50(3): 725-736
DOI: https://doi.org/10.55362/IJE/2023/3960

Manuscript Number: 3960
NAAS Rating: 5.79

Diversity of Bee Flora in Dr. Panjabrao Deshmukh Krishi
Vidyapeeth, Akola, Maharashtra, India

S.C. Kiran, H.K. Deshmukh, S.S. Harne, Y.B. Taide, V.K. Komal, P.S. Nandanwar
V.G. Ingle and P.R. Palaspagar

Dr. Panjabrao Deshmukh Krishi Vidyapeeth, College of Forestry, Akola (MH)-444 104, India
E-mail: kiranchatar2019@gmail.com

Abstract: Bees are crucial natural pollinators and their activities depends on availability and abundance of bee flora. The current study
involved the study of foraging flora of agriculture, horticultural, forestry crops and wild plants. Here 171 plants were considered as bee flora out
of which 13 are Agricultural crops, 49 are Horticulture crops, 70 are forestry crops and 34 are wild crops . All types of plants were available at
study site that is nectar and Pollen and both nectar and Pollen providing. Study showed that there is highest abundance of bee flora in April

month followed by May.
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Pollination is a crucial mechanism in continuation of life
process of all angiosperm and gymnosperm. In agriculture,
forestry, horticulture and even in weed science pollination
plays most important role in obtaining yield. It is a
mechanism of continuation of all ecological processes and
sustainable agriculture production (Pande and Ramkrushna
2018), where honey bees are most important and superior
pollinator of all natural ecosystem as they play vital role in
pollination because honey bees colony depends directly on
plants ranging from cultivated crop, wild species ,ornamental
crops, horticulture crops, forest crop, olericulture crops ,and
even wild grasses, herbs and shrubs etc. In India there are
mainly six type of species these Six species bees are of
commercial importance in India; Apis dorsata (Rock bee), the
Himalayan species, Apislaboriosa), Apiscerana indica
(Indian hive bee), Apisflorea (dwarf bee), Apis mellifera
(European or lItalian bee), and Tetragonulairidipennis
(Dammer or stingless bee).For commercial apiculture we
can go for rearing of Apiscerana and Apismallifera, these are
practicing in India for honey production. Farmers chose bee
keeping as agro-bases rural industry, integrated with farming
systems because it can improve livelihood of farmers. The
Plant that yield nectar and Pollen are collectively referred as
be flora or bee pasture (Pande and Ramkrushna 2018).

Bee flora differ from one place to another place because
of change in climatological ,topographical factors and
environmental factors that is way it is major prerequisite to
study of abundance and availability of flora in campus area
for successful beekeeping. For sound management of bee
keeping study of flower duration their blooming time, span of

critical darth period, availability of water sources should be
studied. Critical darth period is period where there is
unavaibility of flora that is nectar and pollen which serves as
main qualitative and quantitative factor in final product of
apiary. Hence for ease of study we created a tabular bee flora
calendar which shows available of bee flora in particular
month of year.

MATERIAL AND METHODS

Study sites: The present study was conducted in Dr. PDKV
campus. Dr. Panjabrao Deshmukh Krishi Vidyapeeth
(Agriculture University) is situated at 77°02'42 E longitudes
and 20° 42' 0 N latitudes. The university has over a total 3425
hectares of land out of which the total area of the main
campus of the University is 1266.03 ha. The average annual
rainfall is between 700 to 950 mm and on an average, there
are 53 rainy days in a year. The temperature rises rapidly
after February till May, which is the hottest month of the year.
In May the mean daily maximum temperature is 43.3 C
means daily minimum temperature is 29.5 C. The site has
predominant of black cotton soil and loamy soil and and has
altitude of 307.42 from mean sealevel. Major crops cultivated
crops in this area are cotton, soybean, blackgram, green
gram, cowpea, chickpea and some vegetables and fruits.
Identification of bee flora: During surveying for
identification of bee-flora we studied the vegetation by
classifying plant into different parts or groups, agricultural
crops, horticultural crops, vegetable crops, forest crops and
forest species, ornamental plants and weeds present at
study site.
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Flowers are the source of nectar and Pollen variety of
plants are forage by bees. Plants are classified into
nectariferous (N) polleniferous (P) or both (NP) on bee's
activity during forage.

Study includes keen observation of flowers to classify
them. A plant is observed for 10 minutes at least three bees
should be visited to the flowers then it is called as bee flora.
Plants are called as nectariferous when bee sits calmly on
flowers and penetrate it's proboscis into flower for the suction
of sweet nectar for some time. Plants are called as
polleniferous when bees don't sit calmly on flowers but do
buzzing around the flower and take pollen bath by collecting
pollen on body may be in the pollen basket which is present at
hind legs of bees. With the help of entomology professionals,
apiary managing people, rural honey collectors and trainer
we made a listing of flora species. After being collected, the
documented flora was finally recognized with the aid of a
planttaxonomist. The entire bee flora was divided into groups

Using the facts of the situation, identify plants that
produce nectar, pollen, or both. Then, throughout the study
period, plants were identified month by month as a food
source, and all groups' percent contributions in each month
were made for simple understanding like a floral calendar.

The percentage of abundance of bee flora was calculated
by following formula:

No. of bee flora species in
particular month
Total no. of bee flora species

Percentage of abundance
of bee flora =

x 100

The study of bee flora shows that the presence of total
171 species of 61 different botanical families. Among this
recorded families highest number with 21 species belongs to

Fabaceae family fallowed by 10 species of asteraceae family
and 6 species of Malvaceae family and moderate of
Lamiaceae, Verbinaceae, Caesalpinaceae, Amaranthaceae,
Acanthaceae, Anacardiaceae, Rutaceae, etc. These families
include Agricultural crops , Horticultural crops (Ornamental,
vegetables, fruits, and medicinal) and Forest tree species
(wild plants).
Bee flora classification on the basis of benefits: The
plants as well as honeybees are mutually benefited from the
pollination. Plants provide nector, pollen or both to
honeybees and honeybees provide better pollination to
plants that gives assurity of fruit/seed. Out of total bee-flora
species Necteriferous are 13 and Polleniferous are 39 and
both pollen and nector providing species are 110. (Table 1, 2,
3).
Accessibility of bee-flora in various months: Bee flora
accessibility was counted to find out the critical darth period
of bee-flora, highest flowering peak period and scarcity
period in the different months. This study will help for better
apiculture management and providing best pollination period
in all available vegetation. Based on observation, April with
81 species, May with 75 species and March with 68 species
found at selection site. The minimum bee flora available in
December and January with 51 and 50 species respectively.
As per the data totally 171 plants species belonging to
different botanical families, out of 13 agriculture crops
highest number of flora recorded in the month of September
with 9 bee-flora species followed by August, July, February
and March. In May and November month only single bee-
flora species is available. Highest floral abundance
contribution of September month is 13.85% followed by
august with 12.90%. In May month floral abundance was

Table 1. Diversity of agriculture crops in Dr. Panjabrao Deshmukh Krushi Vidyapeeth Akola

Common name Scientific name Family Food source Flowering period Intensity of visitation
Wheat Titicum aestivum Poaceae N Oct-Dec ++
Jawar Sorghum bicolar Poaceae P Feb-Mar ++
Cotton Gossipium Malvaceae Sep-Dec

Gram Cicer arietinum Fabaceae Dec-Mar +++
Maize Zea mays Poaceae Aug-Sep/Feb-Mar ++
Pigeon pea Cajanas cajan Fabaceae July-Sept +++
Ground nut Arachishypogaea Leguminosae N;P July-Oct/Apr-June ++
Soyabean Glycin max Leguminosae July-Oct +++
Green gram Vigna radiata Fabaceae Aug-Sep +++
Back gram Vigna mungo Fabaceae N Aug-Sep +++
Sesame Sesamum indicum Pedaliaceae N;P July-Sept +++
Sunflower Helianthus annus Compositae N;P Aug-Sep +++
Safflower Carthamus tinctoriua Asteraceae N;P June-July ++
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Common name Scientific Name Family Food source Flowering period Intensity of visitation
a. Fruits

Orange Citrus reticulate Rutaceae N;P Jan- mar/Jun-July +++
Sapota Manilkara zapota Sapotaceae N;P Oct-Nov / Feb-March ++
Kaghziinimboo -Citrus aurantifolia Rutaceae N;P Nov-mar +++
Papaya Carica papaya Caricaceae N;P March-april +++
Tamarind Tamarind Indica Fabaceae P Apr-May/Dec-jan +++
Aonla Phyllanthus emblica Euphorbiaceae N;P Mar-May ++
Dragon fruit Cactaceae N June-Nov +
Date palm phonix dactylifera Arecaceae N;P June-Dec +++
Wood apple limonia acidissima Rutaceae N;P Feb-march ++
Pomegranate Punica grantum Punicaceae N;P Mar-june ++
Mango Mangifera indica Anacardiceae P Jan-Apr +
Zizipus Zizipus jujuba Ramnaceae N;P Jul-Oct ++
Zizipus Zizipusmauritiana Ramnaceae N;P May-June ++
Custard apple Annona squamosa Annonacea N;P June-Aug +++
Bel Aeglemarmilose Rutaceae N;P May-June ++
Guava Psidium guajava Myrtaceae P June -Sept +++
Lemon Citruslinom Rutaceae N;P Oct- Jan/July-Sept +++
b. Vegetables

Garlic Allium sativum Liliaceac N;P Aug-Sep ++
Curry patta Murray koenigii Rutaceae N Mar-May +++
Onion Alliumsepa Liliaceac P Dec-Feb/Mar-May ++
Chilli: Capsicum annum Solanaceae N;P Jan-Dec ++
Tomato: Lycoperesicum esculentum Solanaceae N;P Jan-Dec +++
c) Ornamental plants

Tulsi Ocimum sanctum Lamiaceae N;P July -Sept/Mar-April +++
Gladiolus Gladiolaceae N;P August ++
Marigold Tagetuserecta Asteraceae N Sept-Dec +++
Basil Ocimumbasilium Labiatae N;P Oct-Feb ++
Zinnia Zinnia elegans Asteraceae N;P April-Nov +++
Crisenthemum Asteraceae N;P Oct-Nov ++
Rose Rosa Indica Rosaceae P Mar-Sept +++
Gulmohar Delonixregia Fabaceae N;P Mar-April +++
Tube Rose Polianthas tubrosa Asperagaceae P Aug-Sep +++
Canna Canna indica Cannaceae N;P July-August ++
d) Medicinal plants

Bhrami: Adhatodavasica Acanthaceae N May-Oct ++
Shatavari: Asparagus racemosus Asparagaceae P May-June +
Brahmhi: Bacopa monieriSSS Scrophulariaceae P June -Oct +
Tulsi Ocimum sanctum Lamiaceae N;P July -Sept/ Mar-April +++
Sarpagandha: Rauvoffia serpentine Apocunaceae N;P March-May ++
Aloevera: Aloe barbadensis Asphodelaceae N;P March-May +++
Lavangtulas: Ocimum gratissimum Lamiaceae P All Year ++
Indian squill: Urgania indica Asparagaceae N;P April-May +++
Star grass lilly: Iphiginnaia stellate Colchicacaeae N;P May-july ++
Mint: Coleus forshkohli Lamiaceae N;P June-Sep +++
Guggul: Commiphora mukul Burseraceae N;P Nov-July

Aromatic grass: Cymbophogon nardus Poaceae N;P April-june ++
Adhulsa: Justicia adhatoda Acanthaceae N;P March-June +++
Bibba; seacarpus anacardium Anacardiaceae N;P June-july ++
Gambheri Gmelina arborea Verbinaceae N;P Feb-April +++
Nirgudi: Vitex nrgundo Laminaceae N;P June-August ++
Parosa pimpal Malvaceae N;P All Year +++
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Table 3. The diversity of forest trees in Dr. Panjabrao Deshmukh Krishi Vidyapeeth Akola
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Common name Scientific name Family Food  Flowering period Intensity of
source visitation
Wild plants
Touch Me Not Mimosa pudica Fabaceae P July-May +++
Indian Catmint indica Anisomeles Labiateae N:P Nov-March +
Rui Calatropis gigantea Asclepediaceae N:P Nov-Dec ++
Jangalimuli Blumealacera Asteraceae N:P Dec-Mar +++
Wild Senna Cassia tora Ceaselpineaceae P Mar-July ++
Lantana Lantana camara Verbenaceae N Jan-April, July-Sept +
Devils's-Horsewhip Achyranthes aspera Amaranthaceae P Dec-Feb +
Ekhandi Tridax procumbens Asteraceae N:P Jan-Dec +
Broad leaf button Borreria sp Rubiacae N:P Aug-Jan ++
Mustard Brassica sp. Brassicaceae N Oct-Nov +
Dayflower species Commelina sp Commelinaceae P:N Aug-Dec +
Datura sp. Datura stramonium Solanaceae P April-Dec +
Wireweed Sida acuta Malvaceae P Jan-Dec +
Bhumibala Sida cordata Malvaceae N:P Oct-Dec +
llima/ flannel weed Sida cordifolia Malvaceae N:P Jan-Dec +
Vernonia albicans Cyanthillium albicans Asteraceae P Aug-Dec +
Milk weed Calatropis Asclepiadaceae P Mar-Feb +
Field bind weed Convulvulus aevensis Convolvulus arvensis P Mar-Feb ++
Chinese-violet Asysteasis gangaetic Acanthaceae N;P Feb -March +++
Kalsarji Wedelia Chinensis N;P Jul-Nov +++
Suryavarti Chrozophora rottleris Euphorbiaceae N;P March-May +
Sessile joywood Allternanthera Sessile Amaranthaceae N;P Oct-Dec +H++
Lantana Lantana camera Verbenas N;P Jul-Dec ++
Tridax-daisy Tridax procumbence Asteraceae N;P Jul-Mar ++
Zoysia Zoysia spp. Zoysiaceae N;P Mae-Apr +++
Wild mint Mentha arvensis Lamiaceae N;P Sept-Oct ++
Cyndrella-weed Syndrella nodiflora Asteraceae N;P Sept -March +++
Devil's horsewhip Achyranthus Aspera Amaranthaceae P Sept-March +
Chickenweed Portulaca quadrifida caryophyllales N;P March-April +++
Fire-weed Chamaenerion anguistifolium  Onagraceae N;P June — Sep ++
Trida daisy Tridaxprocumbence Compositae N;P April-June +++
Malabr nut Adhotodavasica Acanthaceae N;P Dec-June ++
Alexandrian-senna cassia anguistifolia Fabaceae N;P All year +++
Mimosa Mimosa diplotrica Mimosaceae N;P Apr-June ++
Forest trees
Eucalyptus Eucalyptus spp. Myrtaceae N;P Nov-mar +++
Tamarind Tamarindus indica Fabaceae P April-May/Dec-Jan +++
Neem Azadirachta indica Meliaceae N;P Mar-May ++
Babul Acacia nilotica Fabaceae N;P July - Sep +++
Black Siris Albezialebeek Mimosaceae N;P Apr-May ++
Apta Bauhiniaracemose Caesalpinaceae N;P Jan-Feb +++

Cont...
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Table 3. The diversity of forest trees in Dr. Panjabrao Deshmukh Krishi Vidyapeeth Akola
Common name Scientific name Family Food  Flowering period Intensity of

source visitation

Semal Bombax ceiba Bombbaceae N;P Jan-may ++
Khair Bombax ceiba Caesalpinaceae N;P Sept-Dec +++
Palas Beutea monosperma Papilionaceae N;P Feb-Apr +++
Kadamb Anthrocephalus cadamba Rubiaceae N;P Jan-Apr +++
Arjun Terminalia Arjuna Combretaceae N;P Apr-May ++
Nimbara Melia Azadirach Meliaceae P Feb-May +++
Bahava Casia fistula Caesalpinaceae P Apr-May +++
Kanchan Bauhinia purpurea Caesalpinaceae N;P Jan-Feb +++
Karanj Pongamia pinnata Fabaceae N;P Feb-May +++
Shami Prosopis julifera Fabaceae P May-June/Sept-Oct ++
Jamun Syzigium cumimi Myrtaceae N;P Mar-May +++
Teak Tectona grandis Verbinaceae P June-Sept +
Bel Aegle Marmelos Rutaceae N;P Dec- Jan ++
Mango Magnifera indica Anacardiaceae P Jan-April +
Ashoka Saracaasoca Leguminosae P Feb-april +
Bija Pterocarpus marsupium Fabaceae N;P July- Oct ++
Rain tree Samaneae saman Leguminosae P May-june +++
Reetha sapindus indica Sapindaceae N;P Oct- Dec ++
Kusum Scheleicheraoleosa Sapindacea P Feb-Jul +++
Biba Semecarpus anacardium Anacardiaceae N;P May- Sept +
Simaruba Simaruba glauca Simaroubaceae P April- Jul +++
Bitti Thevetia peruviana Apocynaceae N;P April-June +++
Nirgundi Vitex negundo Lamiaceae N;P March-June ++
Hirda Termanaliachebula Combretaceae N;P April- Oct +++
Beheda Terminalia bellerica Combretaceae N;P April- Nov ++
Badam Terminalia bellerica Combretaceae N;P April +
Vilayati babul Prosopis juliflora Leguminoceae N;P April-Jul +++
Parijatak Nyctanthesarbortristis Oleaceae N Aug-Jan +++
Tiwas Ougeinia dalbergioides Papilionace N;P Feb-Jul +++
Kunda Paspalum scrobiculatum Poaceae N Aug-Feb +++
Shevaga Moringa oleifera Moringaceae N;P Feb-Mar +++
Khirni Mimusopshexandra Sapotaceae N;P Mar-May ++
Mahua Madhuca indica Sapotaceae N;P Feb- April +++
Subabul Leucaena leucocephala Mimosaceae N;P April- Jul ++
Ghaneri lantana camera Verbenaceae N;P Aug-Nov +++
Jatropa Jatraphacurcas Euphorbiaceae P June- Jul ++
Jungle cork tree Holoptelae integrifolia Ulmaceae N;P June-Jul +++
Anjan Hardwickiabinata Caesalpiniaceae N;P April- May +++
Siwan Gmelina arborea Verbanaceae N;P Feb- Apr +++
Giripushp Gliricida maculate Fabeceae N;p Jan-Feb +++
Dikamali Gliricida maculate Rubiaceae N;P Feb-Jan ++
Pipal Ficus religiosa Moraceae N;P Apr-May +++

Cont...
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Table 3. The diversity of forest trees in Dr. Panjabrao Deshmukh Krishi Vidyapeeth Akola
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Common name Scientific name Family Food  Flowering period Intensity of
source visitation

Umber Ficus glomerata Moraceae N;P Jan-July +++
Nilgiri Ficus glomerata Myrtaceae N;P May-June +++
Tendu Diospyrous melanoxylon Ebenaceae N;P Aprl-june ++
Kapok Ceiba pentendra Bombaceae P Jan-March +++
Amaltas Cassia fistula leguminosae N;P March-Aprl +++
Karonda Carissa caranthus Apocinaceae P May-Sept ++
Apta Carissa caranthus Fabaceae N March-June +
Sagargoti Caesalpinae crista Fabaceae P April-dune +
Acher Buchanania lanzan Anacardiacea P April- June ++
Kanchan Bahunia variegata Fabaceae N;P April- June +++
Hingan Balanitesa egyptiaca Simaroubacea N;P April- May +++
Saptaparni Alstoni ascholaris Apocynaceae P Oct- Jan +++
Siris Albizia lebback Fabaceae N;P Mar-Oct +++
Maharukh Albizia lebback Simarobroubaceae N;P May- June +++
Haldu Adina cordifolia Rubiaceae N;P June- Oct +++
Adulsa Adhatoda vasica Acanthaceae P Oct- Feb ++
Elephant foot tree Adhatoda vasica Malvaceae P Oct- Dec ++
Chirchiri Achyranthes aspera Amranthaceae P Oct- Dec ++
Chilati Acacia pennata Fabaceae N;P Oct-Feb ++
Hiwar Acacia leucocephala Mimosaceae N;P Jul-Nov +++
Gunj Abrusprecatorius Fabaceae N;P Aug-Jan +++
Spanish cherry Mimusops elengi sapotaceae N;P April ++

Note: N- Necteriferrous P- Polleniferous

1.33%. In November it was 1.89%. In January with 4% ,
February with 7.14%, March with 5.88% (Table 5).

During the experimental period out of total 17 number of
horticultural crops highest number where recorded in June
with 8 bee-flora species followed by July, March, and August,
with 7,7 and 6 species respectively. The floral abundance of
horticultural crops in the June month was 11.94 %, March
with 10.29%, July 10.45%. Least abundance was found in
December month with 2 floral species having percentage
abundance 3.5% (Table 5). During study period out of 5
vegetable crops same number of bee-flora available in
March, April, May month with 4 bee-flora species availability,
with percentage abundance 5.88%, 4.94%, and 5.33%,
respectively (Table 5).

Abundance of bee-flora: The presence of plant species
with particularly alluring colours was crucial for attracting
pollinators and enhancing the number of times they visited.
The diversity of plant species, or the amount of blossoms,
and the presence of plant species that are appealing to
pollinators both help to stabilise the frequency of their visits.
During the experimental period out of 10 number of

ornamental crops, in August 6 bee-flora species availability
was present followed by September with 5 bee-flora species
and 4 bee-flora species in April, July, October and November.
Highest bee-flora abundance was 9.68% in August,
September 7.69% least floral abundance was obtained in
January with 2%, February with 1.79% (Table 6).

During the study period, Out of total 17 medicinal crops,
Highest bee-flora found in June with 12 and May with 11, April
and July with 10 bee-flora species available. The percentage
abundance of June month is 17.91%, May 14.46% and April
12.35% July 14.93%. The least floral abundance of January
and February month is 6% and 7.14%, respectively (Table 6).

During the study period, out of total 70 forest trees species,
highest bee-flora found in April month with 38 and 35 in May.
The least floral availability is obtained in December month with
13 forest trees species. The percentage Abundance of April
month is 46.91% and that of May month 46.67% , the floral
abundance of January, February, March, and June is
36%,39.29%,32.35%, and 40.30% respectively. The least
floralabundance is 22.58% of August month (Table 6).

As per the above Data, out of total 34 wild plant species
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Table 4. Bee-flora calender in Dr. Panjabrao Deshmukh Krishi Vidyapeet Akola campus in January 2022 to January 2023

Common name Jan

Dec

Cereals, Pulses

Wheat *
Jawar

Cotton

Gram

Maize

Pigeon pea
Ground nut
Soyabean
Green gram
Back gram
Sesame
Sunflower
Safflower
Fruits

Orange
Sapota
Kaghziinimboo
Papaya
Tamarind
Aonla

Dragon fruit
Date palm
Wood apple
Pomegranate
Mango
Zizipus
Zizipus
Custard apple
Bel

Guava
Lemon
Vegetables
Garlic

Curry patta
Onion

Chilli *
Tomato

ORNAMENTAL PLANTS
Tulsi

Gladiolus

Marigold

Basil

Cont...
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Table 4. Bee-flora calender in Dr. Panjabrao Deshmukh Krishi Vidyapeet Akola campus in January 2022 to January 2023

Common name Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec
Zinnia * * * * * * * *

Rose: * * * * * * *

Gulmohar * *

Tube Rose * *

Canna * *

Medicinal plants

Bhrami * * * * * N
Shatavari * *

Brahmbhi * * *

Tulsi * * * * -

Sarpagandha * * *

Aloevera * * *

Lavangtulas * * * * * * * * * * * *
Indian squill * *

Star grass lilly * * *

Mint * * * *

Guggul * * * * * * * " N
Aromatic grass * * *

Adhulsa * * * *

Bibba * *

Gambheri * * *

Nirgudi * * *

Parosa pimpal * * * * * * * * * " * *

Forest trees

Eucalyptus * * * * *
Tamarind * * * *
Neem * * *

Babul * * *

Black Siris * *

Apta * *

Semal * * * * *

Khair * * * *
Palas * * *

Kadamb * * * *

Arjun * *

Nimbara * * * *

Bahava * *

Kanchan * *

Karanj * * * *

Shami * * * *

Jamun * * *

Teak * * * *

Bel * *
Mango * * * *

Ashoka * * *

Bija * * * *

Rain tree * *

Reetha * * *

Cont...
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Table 4. Bee-flora calender in Dr. Panjabrao Deshmukh Krishi Vidyapeet Akola campus in January 2022 to January 2023

Common name Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec
Kusum * * * * * *

Biba * * * * *

Simaruba * * * *

Bitti * * *

Nirgundi * * * *

Hirda * * * * * * *

Beheda * * * * * * * *
Badam *

Vilayati babul * * * *

Parijatak * * * * * *
Tiwas * * * * * "

Kunda * * * * " * *
Shevaga b *

Khirni * * *

Mahua * * *

Subabul * * * *

Ghaneri * - * *
Jatropa * *

Jungle cork tree * *

Anjan * *

Siwan * * *

Giripushp * *

Dikamali * *

Pipal * *

Umber * * * * * * N

Nilgiri * *

Tendu * * *

Kapok * * *

Amaltas * *

Karonda * * * * *

Apta * * * *

Sagargoti * * " *

Acher * * * *

Kanchan * * * "

Hingan * * * *

Saptaparni * * * *
Siris * * * * * * * *

Maharukh * *

Haldu * * * * N

Adulsa * * * * *
Elephant foot tree * * *
Chirchiri * * *
Chilati * * * * *
Hiwar * * * * *

Gunj * * * * * *
Spanish cherry *

Wild plants

Touch Me Not * * * * * * * * * * *

Cont...
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Table 4. Bee-flora calender in Dr. Panjabrao Deshmukh Krishi Vidyapeet Akola campus in January 2022 to January 2023

Indian Catmint * * * * *
Rui * *
Jangalimuli * * * *
Wild Senna * * * * *

Lantana * * * * * *

Devils's Horsewhip * * *
Ekhandi * * * * * * * * * * * *
Borreria sp. * * * " * *
Brassica sp. * * *
Commelina sp. * * * * *
Datura sp. * * * * * * * * *
Sida acuta * * * * * * * * * * * .
Sida cordata * * *
Sida cordifolia * * * * * * * * * * * *
Vernonia albicans * * * * *
Milk weed * * * * * * * * * * * *
Field bind weed * * * * * * * * * * * *
Chinese violet * * * * * * * * * * * *
Kalsarji * * * - *
Suryavarti * * *

Sessile joywood * * *
Lantana * * * * * *
Tridax daisy b * * * * * * * *
Zoysia * * * * * * * * * * * *
Wild mint * *

Cyndrella weed * * * * * * *
Devil's horsewhip * * * * * * *
Chickenweed * *

Fireweed * * * *

Trida daisy * * *

Malabar nut * * * * * * *
Alexandrian senna * * * * * * * * * * * *
Mimosa * * *

Table 5. Bee flora abundance in agricultural and horticultural crops (Fruits & vegetables), in January 2022 to January 2023

Month Bee flora Total bee Floral abundance (%)
Agriculture crops Horticulture/ fruits Horticulture/ flora Agriculture  Horticulture/ fruits Horticulture/
crops vegetable crops crops vegetable

January 2 6 3 50 4.00 12.00 6.00
February 4 5 3 56 7.14 8.93 5.36
March 4 7 4 68 5.88 10.29 5.88
April 2 5 4 81 247 6.17 4.94
May 1 4 4 75 1.33 5.33 5.33
June 2 8 2 67 2.99 11.94 2.99
July 5 7 2 67 7.46 10.45 2.99
August 8 6 3 62 12.90 9.68 4.84
September 9 5 3 65 13.85 7.69 4.62
October 3 5 2 57 5.26 8.77 3.51
November 1 5 2 53 1.89 9.43 3.77
December 2 3 3 51 3.92 5.88 5.88
Overall total 13 17 5 171 7.60 9.94 2.92
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Fig. 1. Floral availability in different months

Table 6. Bee flora abundance in horticultural crops (Ornamental and medicinal crops) and forest tree
species & wild plants, in January 2022 to January 2023

Month Bee flora Total Bee Floral abundance (%0)
Ornamental- Medicinal- Forest-Tree Wild Trees Flora Ornamental- Medicinal- Foresttree  Wild trees
crops crop crops crops
January 1 3 18 18 50 2.00 6.00 36.00 36.00
February 1 4 22 17 56 1.79 7.14 39.29 30.36
March 3 8 22 19 68 4.41 11.76 32.35 27.94
April 4 10 38 17 81 4.94 12.35 46.91 20.99
May 3 1 35 15 75 4.00 14.67 46.67 20.00
June 2 12 27 14 67 2.99 17.91 40.30 20.90
July 4 10 22 15 67 5.97 14.93 32.84 22.39
August 6 7 14 15 62 9.68 11.29 22.58 24.19
September 5 5 16 21 65 7.69 7.69 24.62 32.31
October 4 3 18 22 57 7.02 5.26 31.58 38.60
November 4 3 14 25 53 7.55 5.66 26.42 47.17
December 2 3 13 25 51 3.92 5.88 25.49 49.02
Overall total 10 17 70 34 171 5.84 9.94 40.93 19.888
(weeds, shrubs), Highest bee-flora availability found in CONCLUSION

November and December Month and Least in June Month.
The percentage abundance in bee-flora in November-
December Month is 47.17% and 49.02%, respectively. The
least floral abundance of June Month is 20.90% (Table 6).

In conclusion the bees plays most important role in
biodiversity conservation and ecological balance through
pollination. It helps in sustainable agriculture development. In
the above discussion Out of 171 species there are 13
agricultural crops species, 17 horticultural fruits crops
species, 5 vegetable crops species, 10 ornamental plants
species, 17 medicinal plants species, 70 forest trees species
and 34 wild plant species included (Table 1,2,3).

From this research activity, It is proved that the study
Area is full of bee-foraging flora with great percentage
abundance in different months. This area is most suitable for
apiculture that can benefited for farmers as well as campus
for study, and honey collection. We can say there is lack of
critical darth period in this study area. The bee-flora
availability order is forest crops, medicinal crops, wild plants,
horticultural crops fruits crops, ornamental crops, vegetables
crops and agricultural crops.
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