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Practical No. 1
Objective: Importance of beneficial insect in Agriculture
Activity: Observe and identify beneficial insects in the field and their role in pest control and pollination.



Practical No. 2
Objective: Introduction to Apiculture and its history

Activity: Explore the origin and development of apiculture while identifying key milestones in history of
beekeeping



Practical No. 3
Objective: Study about the morphology & anatomy of honey bee

Activity: Examine and identify the external morphology and internal anatomy of a honeybee to
understand their structure and functions

Materials reqUIre: ..ot






Practical No. 4
Objective: Study about the Bee-biology

Activity: Study the life cycle, behavior, and social organization of honeybees to understand their
biological significance

Materials reqUIre: ...........oooiiii






Objective: Study about the different species of honey bees
Activity: |dentify the bee species and write their characteristics

Practical No. 5

Observation to be Recorded:

Common
name

Scientific name
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Practical No. 6
Objective: Study about the commercial methods of bee rearing and their equipment

Activity: Explore and analyze the commercial methods of bee rearing, including the equipment used
for hive management and breeding

Materials FRQUITEA: ... ..ottt e e e e e e et e e e e e e
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Practical No. 7
Objective: Study about the seasonal management of honeybee

Activity: Inspect the hive and write the management schedule at different seasons. Learn about the
procedure for uniting the bee colony (Newspaper method).






Practical No. 8
Objective: Study about the swarming and its management

Activity: Learn about the causes of bee swarming and explore techniques for effective swarm
prevention and management
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Practical No. 9
Objective: Study about the methods of honey extraction

Activity: Learn about the key methods of honey extraction, focusing on equipment, techniques, its
processing and storage
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Practical No. 10
Objective: Study of different types of bee hive

Activity: Draw the diagram of the bee hive and give the details of its different parts. lllustrate the
beekeeping appliances that you observe in the Apiary.

HIVe StaN: ...t



https://www.uky.edu/Ag/Entomology/ythfacts/4h/beekeep/fig7.gif

Other Bee-keeping Appliances

Appliances

Diagram
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Practical No. 11
Objective: Study about the bee pasturage

Activity: Investigate the concept of bee pasturage by identifying suitable plants and environments that
provide food sources for honeybees.

Materials FRQUITEA: ... ...oo ittt et e e e ettt e e e e e e e e e et a e e e aes



Practical No. 12
Objective: Study about the bee management for pollination

Activity: Study the techniques for managing bee colonies to optimize their role in crop pollination,
ensuring effective hive placement and maintenance

Materials reqUIre: ...........oooiiii



Practical No. 13
Objective: Study about the disease of honey bee & its management

Activity: Investigate common honeybee diseases and explore management strategies for prevention
and treatment to ensure colony health

Materials FEQUITEA: ... ..ottt e e e e e e e e e e e et a e e e e e

Disease Name | Causal Organism Site of Stage Symptoms

Protozoan diseases:

(7]

Fungal diseases:
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Bacterial disea

Viral disease:
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Practical No. 14

Objective: Study about the pests of honey bee and its management

Activity Identify common pests of honeybees and examine integrated pest management techniques to
control and prevent infestations

Materials FEQUITEA: ... ..ot ettt e e e e e e e ettt e e e e e e e a e e e eanre e




Practical No. 15
Objective: Study about the history and developments of sericulture in India

Activity: Explore the history and evolution of sericulture in India, focusing on key developments and
their impact on the silk industry
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Practical No. 16
Objective: Study about the different type of silkworm in India

Activity: Identify and compare the different types of silkworms in India, focusing on their characteristics,
habitats, and silk production potential

Materials FEQUITEA: ... ..ottt e e e e et e e e e e e e eas

ObServation t0 De TECOTARA: ... ettt aaaaas

Mulberry silkworm: ..............cccoooiiiiiii




Practical No. 17
Objective: Study about the voltinism and biology of silkworm

Activity: Study the voltinism and life cycle of the silkworm, examining its developmental stages and
environmental factors influencing reproduction

Materials FRQUITEA: ... ..o ettt e e e e e e et a e e e e e nenees
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Practical No. 18
Objective: Study about the Mulberry cultivation

Activity: Learn about mulberry cultivation by examining soil, climate requirements, and techniques for growing
high-quality leaves for silkworm feeding

PROCEDURE:
CU NG S ..o o e e et e e e e e e e e e e arare s



Plant ten cuttings each from upper, middle and lower portions of shoot. Find out the difference in their
survivability

Cuttings No. of cutting planted Survival %

Upper

Lower

Middle

Prepare graft leaving more space and less space between stock and scion at the place of union

Method of Preparation of Grafts No. of Grafts Planted Survival %
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Practical No. 19
Objective: Study about the different method of irrigation in mulberry cultivation

Activity: Explore and compare various irrigation methods used in mulberry cultivation, focusing on their
efficiency and impact on plant growth.

Materials FEQUITEA: ... ..ot e e e e e et e e e e e e es



Practical No. 20
Objective: Study about the rearing home of mulberry silkworm

Activity: Study the design and management of mulberry silkworm rearing houses, focusing on environmental
conditions and hygiene for optimal silkworm development.

Materials FRQUITEA: ... ..ottt e e e e et a e e e e e es



Practical No. 21
Objective: Study about the rearing appliance for rearing of mulberry silkworm

Activity: Investigate the various appliances used in silkworm rearing, such as trays, ventilated shelves, and
feeders, to ensure efficient and healthy silkworm growth

Materials reqUIred: ............oooiiiii
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Practical No. 22
Objective: Study about the methods of silkworm rearing

Activity: Explore different methods of silkworm rearing, including tray and bamboo-stick systems, to optimize
growth, health, and silk production

Materials reqUIred: ............oooiiiii
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Practical No. 23
Objective: Study about the pests and disease of silkworm & its management

Activity: Identify common pests and diseases affecting silkworms and explore management practices,
including prevention and treatment, to ensure healthy silkworm production

Materials FRQUITEA: ... ..o ettt e e e e e et a e e e e as

1 DISEASEIPESES. .....ei ittt e e et e e e e ettt e aaaaaee e

SympPtomMS/MANAGEMENE. ...t e e e

2. Diseaselpesfs)...«/ fA. AL .. ... ... 8o o B R L YN

SyMPLOMS/MANAGEMENE. ........ooiiiiiiiiiiiit ettt ettt a e e et e e bt e e et e e

3. DISBASE PESES . ... ettt ettt Rttt et e e e e ettt e et e e e e e ettt raeeaaaeneaas

SYMPLOMS/MANAGEMENE. ... ...ttt ettt e e ekt e e e e et e 4ttt e e et e e e beee e e

4 DISEASEIPESES. ... . eieeee e et e et e e et e e e e nneee e e

SyMPLOMS/MANAGEMENE. ........ooi ittt et e e
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Practical No. 24
Objective: Study about the Lac culture & its different species

Activity: Study the process of lac culture and identify different lac insect species, focusing on their
characteristics and economic importance

Materials reqUITEM: ... e e e e e e e e e s




Practical No. 25
Objective: Study about the different species of host plants of lac insect

Activity: Identify and study the different host plant species of lac insects, focusing on their role in lac
production and suitability for cultivation

Materials FEQUITEA: ... ..ot e e e e e e e e e e e e e e e e e e e e e nnees
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Practical No. 26
Objective: Study about the lac Cultivation

Activity: Study the process of lac cultivation, including host plant selection, inoculation, and harvesting
techniques for optimal production

Materials reqUIreM: ..o



Practical No. 27
Objective: Study about the composition of lac

Activity: Analyze the chemical composition of lac, focusing on its resin, dye, and wax components, and
their industrial applications.

Materials reqUITEM: ...



Practical No. 28
Objective: Study about the extraction of lac and types of lac

Activity: Explore the methods of lac extraction and classify the different types of lac based on their
processing and quality

Materials required: ...



Practical No. 29
Objective: Study about the lac production and their uses

Activity: Investigate the process of lac production and identify its various uses in industries like
cosmetics, food, and varnish manufacturing

Materials required: ...
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Practical No. 30
Objective: Study about the biological agents with successful example of bio-control agents
Activity: Study biological control agents and analyze successful examples

Materials reqUITe: ..o



Practical No. 31
Objective: Identification of major parasitoid and predators

Activity: Identify the parasitoids as seen under a microscope and write their distinguishing
characteristics. Collect and identify the predators from the field

Materials reqUIred: ...... ...

Observation to be recorded:

PARASITOIDS

FAMILY




PREDATORS

FAMILY

IDENTIFYING CHARACTER
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Practical No. 32
Objective: Procedure for mass production of Trichogramma sp.
Activity: Follow the mass-rearing technique of Corcyra and Trichogramma
Materials FRQUITEA: ... ...oo it e e e e e e et e e e e e e st
Flow Chart (Elaborate steps involved in mass multiplication):

Mass culture of the laboratory hosts (Corcyra cephalonica) of the Trichogramma:

Mass multiplication of Trichogramma (egg parasitoid):
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Practical No. 33
Objective: Mass multiplication of an important predator- Goniozus nephantidis
Activity: Draw flow chart for mass multiplication of Goniozus nephantidis
Materials FRQUITEA: ... ..ooe ittt e e e ettt e e e a e e e e e e

Procedure:




Practical No. 34
Objective: Mass multiplication of an important predator- Chrysoperla carnea
Activity: Draw flow chart for mass multiplication of Chrysoperla camea

Materials reqUIred: ............ooiiii i —————————————————

Procedure:




Practical No. 35
Objective: To visit research and training institutions devoted to beekeeping
Activity: Make a report of the visit



Practical No. 36

Objective: To visit field and training institutions devoted to sericulture, lac culture and natural
enemies

Activity: Make a report of the visit



APPENDICES

IMPORTANCE OF BENEFICIAL INSECTS IN AGRICULTURE

BENEFICIAL INSECTS (sometimes called beneficial bugs) are any of a number of species of insects that perform
valued services like pollination and pest control.

The concept of beneficial is subjective and only arises in light of desired outcomes from a human perspective.

In farming and agriculture, where the goal is to raise selected crops, insects that hinderthe production process are
classified as pests, while insects that assist production are considered beneficial.

In horticulture and gardening; pest control, habitat integration and natural vitality aesthetics are the desired outcome with
beneficial insects.

Encouraging beneficial insects, by providing suitable living conditions, is a pest control strategy, often used in organic
farming, organic gardening or integrated pest management.Companies specializing in biological pest control sell many
types of beneficial insects, particularly for use in enclosed areas, like greenhouses.

There are many insects found on agriculture land those are not threat to the crop production but beneficial to the
farmers in different aspects, as Natural enemies, Pollinators, productive insects, Scavengers, weed killer and Soil
builders.

In present scenario the motive of the farmers is single sided, to gain only maximum profit, ignoring the impact on the
beneficial insects, environment and human health.

Insecticide though an important crop production tool to maximize yield but heavy and indiscriminate use of chemicals
also exposes farmers to serious health risks, resulted in negative consequences for insect those are beneficial to the
farmers.

Fields shared by many beneficial insects, positively affect the crop yield so careful decision should be taken to manage
the insect pest and awareness among the farmers towards the beneficial insects.

ROLE OF BENEFICIAL INSECTS

POLLINATORS:

Insect pollinators are flower visiting Insects that forage on flowering plants to obtain plant-provided food (nectar, pollen).
Flower-visiting insects have the potential to transfer male gametes (contained in pollen) to the female gametes while
foraging, resulting in pollination.

Insect-mediated pollination is an essential step in reproduction for the majority of the world’s flowering plants, including
numerous cultivated plant species i.e. Sunflower, Cucurbitaceous vegetables, Alfalfa, Coriander, Cardamom, Gingelly,
Apple etc. Many crops depend on pollination for seed production and fruit set to achieve good yield. Globally, an
estimated 35% of crop production is a result of insect pollination.

The Apis mellifera is responsible for the pollination services in majority of crops. Non-Apis bees also are important
pollinators of crops, especially for crops in which honey bees are inefficient pollinators (e.g. alfalfa, squash). A few non-
Apis species are managed for crop pollination. Examples of managed non- Apis species include bumble bees, Bombus
impatiens Cresson (Hymenoptera: Apidae) managed for cranberry (Vaccinium spp.) and greenhouse tomato (Solanum
lycopersicum) pollination.

Flower visiting flies (Diptera) have been documented as proficient pollinators of several crops including carrot (Daucus
carota), mustard (Brassica spp.) and almond (Prunus dulcis). Weevil Elaeidobius kamerunicus (Coleoptera:
Curculionidae) plays great role in pollination of Qil palm.

Example — honey bees, solitary species, bumblebees, pollen wasps (Masarinae); ants; flies including bee flies,
hoverflies and mosquitoes; lepidopterans, both butterflies and moths; and flower beetles.

NATURAL ENEMIES: Insect predators and parasitoids that attack and feed on other insects, particularly on insect pests
of plants are considered natural enemies. Through this type of feeding, natural enemies contribute to a type of pest
regulation referred to as natural biological control e.g., Lady Beetles

WEED KILLERS: So many insects feed upon unwanted weeds just the same manner they do with the cultivated crops. In
many cases the occurrence of these insects has contributed much towards eradicationof the weeds.

Bio - agents Weeds

Leaf beetle (Octotoma scabripennis); Leaf-mining chrysomelids (Uroplata girardi) Lantana camara
Common crap (Cyprinus carpio) Chinese crapNeochetina sp. Aquatic weed
Manatees or sea-cow Water hyacinth
Zygogramma bicolorata Parthenium (Congress)
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SOIL BUILDERS: Insects which live in soil make tunnels, creating channels for smaller organisms, water, air, and roots to
travel through. Insects improves soil aeration, and earthworm activity can enhance soil nutrient cycle, the soil physical
properties, such as soil structure and tilth and activity of other beneficial soilorganisms. Small Dung beetles makes tunnel
walls with dung and also make dung balls that helps in maintaining the quality of the soil. Excreta of insets also enrich the
soil. Examples- Beetles, Ants, Cut-worms, Larvae offlies, Crickets, Termites, Wasps efc.

INSTITUTES RELATED TO BENEFICIAL INSECTS

1. Commonwealth Institute of Biological Control (CIBC)

Indian Station established in 1957 at Hebbal, Bangalore. The advent of CIBC marked the beginning of organized and systematic
biological controlresearch in India. CIBC Indian station closed during 1987.

2. Allindia Coordinated Research Project on Biological Control of Crop Pests and weeds (AICRP-C&W)

Launched in 1977 under the aegis of the ICAR, shifted to the same campus in 1988.
The center was named as Biological Control Centre and the entire programme functioned under the administrative/financial
control of the National Centre for Integrated Pest Management (NCIPM).

3. National Centre for Integrated Pest Management (NCIPM), New Delhi
Established in 1988 is associated with achieving the goals of IPM by promoting environmentally sound IPM technologies.
Centre strives for effective cooperation with all organizations in India for implementationof its programmes.
In the eighth five-year plan, the project was elevated to an independent Centre.
4. Project Directorate of Biological Control (PDBC) with its headquarters in Bangalore during 1993. PDBC, the nodal
agency in the country that organizes biological control research at the national level with 16 centre spread across the
country. Directorate carried out basic research on the biosystematics of important groups of insect bio-agents.

5. The reference collection maintained at PDBC During Xl plan, PDBC was upgraded as National Bureau of
Agriculturally Important Insects (NBAII) located in Hebbal, Bangalore act as a nodal agency for collection,
characterization, documentation, conservation, exchange and utilization of agriculturally important insect resources
(including mites and spiders) for sustainable agriculture.

6. In the twelfth five year plan the Bureau is now re-named as National Bureau of Agricultural Insect Resources
(NBAIR) located in Hebbal, Bangalore and the Bureau's Mandate is to act as a nodal agency for collection,
characterization, documentation, conservation, exchange, research and utilization of agriculturally important insect
resources (including mites, spiders and related arthropods) for sustainable agriculture. Capacity building, dissemination
of technologies and forging linkages with stakeholders. On-farm validation of bio-control strategies, forging linkages with
commodity based crop research institutes, AICRP/AINP and capacity building.

7. Khadl&Vlllage Industries Commission, Mumbai (KVIC)

With the inspiration of Rastrapita Mahatma Gandhi took the task of development of the beekeeping Industry with a view to uplift
the financial status of people living in extremely interior rural areas by introducing and popularizing modern beekeeping.

KVIC in 1957 established Central Bee Research & Training Institute at Pune on 15t November, 1962.

KVIC established a separate department namely Directorate of Beekeeping in Mumbai and Central Bee Research & training
Institute at Pune and started beekeeping in modern and scientific way throughout the country

In view of the tremendous scope for increasing productivity due to cross pollination and increase in income through Apiculture, it
was proposed to revive Beekeeping activity in the country, exponentially by pooling the resources of the Department of
Agriculture and Cooperation with other organization, including private sector.

8. National Bee Board, New Delhi (NBB) was reconstituted in June, 2006. The main objective of the NBB is overall
development of Beekeeping by promoting Scientific Beekeeping in India to increase the productivity of crops through
pollination and increase the Honey production for increasing the income of the Beekeepers/ Farmers.

INTRODUCTION TO APICULTURE

e In the animal kingdom honey bees belong to: Phylum-Arthropoda, Class- Insecta, Order-Hymenoptera, Superfamily-
Apoidea and Family-Apidae.

e Honey is highly valued food produced by honey bees and it is also used as medicine. Inaddition to honey, other
products like bees wax, pollen, royal jelly and bee venom are also produced by honey bees.

e  More than the producers of these hive products; bees play an important role in pollination of plants while collecting
their food from flowers in the form of nectar and pollen.

e  Pollination is involved in a chain of complex events significant to our economy. Pollination by insects including honey
bees is important for ecological balance.

o Visitation by honey bees between distant varieties or cultivars promotes hybridization and help sparse populations to
survive. Their mutual dependency has resulted into greatdegree of co-evolution.

o  The science of rearing honey bees or bee-keeping is known as apiculture.
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HISTORY OF BEEKEEPING

Primitive man used to rob bee colonies found in the cavities of hollow trees or on rocks and in traditional mud houses
and this is still being followed by some tribes

There was no development in beekeeping until 16th century.

Proper beekeeping started only when man started giving protection to colonies found in the nature

Idea to keep bees in log hives has been reported to come from the fallen trees which were nested by the cavity nesting
bees.

Development of modern beekeeping has its origin between 1500 and 1851 when many attempts were made to
domesticate bees in different types of hives but were not successful because bees attached their combs together as
well as to the walls of hive and combs required had to be cut for honey.

The discovery of the principle of bee space in 1851 by L. L. Langstroth in USA resulted in first truly movable frame
hive. This bee space was 9.5 mm for Apis mellifera.

This discovery was followed by subsequent innovations like comb foundation mill, honey extractor, smoker, etc., which
helped in the development of modern beekeeping we see today.

BEEKEEPING IN INDIA

In India first attempt to keep bees in movable frame hives was made in 1882 in Bengaland then in 1883-84 in Punjab.
In south India, Rev. Newton during 1911-1917 trained several beekeepers and deviseda hive for indigenous bee Apis
cerana based on principle of bee space (which was named after his name as “Newton hive”).

Beekeeping was also started in the Travancore state (now Cochin) in 1917 and in Mysore in 1925.

In Himachal Pradesh modern beekeeping with indigenous honey bee A. cerana started in 1934 at Kullu and in 1936 at
Kangra.

The exotic bee A. mellifera was successfully introduced for the first time in India in 1962 at Nagrota Bagwan, because
this bee has potentials to produce more honey.

At present both the hive bee species are being used in modern beekeeping and lot of honey is also being collected
from the wild bees viz. A. dorsata and A. auxili.

India is producing approximately 70000 metric tons of honey annually from all the four species of honey bees.

MORPHOLOGY AND ANATOMY OF BEE

In honey bees, body parts are modified as per their food habits and social life. Like anyinsect, body of honey bee can be
distinguished in to three parts; Head, Thorax and Abdomen.

Head

Bears a pair of geniculate antennae

Two compound eyes on lateral side of head.
Bees can distinguish different colours but are
red blind and can perceive ultraviolet rays
Head bears 3 ocelli (simple eyes) on top
portion which perceive degree of light

Two mandibles are attached to ventro-lateral
part of head capsule. Mandibles differ in shape
in three castes. Workers use mandibles for
grasping and scrapping pollen from anthers,
feeding of pollen and in manipulation of wax
scales during comb building

Mouth parts of worker bees are modified for
sucking and lapping. Tongue or proboscis
(formed by medium labium and two lateral
maxillae) is used for ingesting liquids. Labium
has long median glossa and spoon shaped lobe (flabellum) at the end

Inside the head there are long coiled strings of small lobes known as hypopharyngeal glands, which secrete glandular food known
as royal jelly that is fed to queen and young larvae.

Thorax

Consists of three segments: prothorax, mesothorax and metathorax, each bears a pair of legs. Meso and metathorax, each bears a
pair of wings. Legs and wings are locomotory organs. In addition to locomotion legs in honey bees are also modified to perform
following functions:

Prothoracic legs serve as antenna cleaner. Basal part of basitarsus has a notch and a small lobe projects from distal end of tibia
(tibial spur). It is found in all the three castes.
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e  On mesothoracic legs, bushy tarsi serve as brushes for cleaning of thorax. Long spine at end of middle tibia is used for loosening
pellets of pollen from pollen basket of hind leg and also for cleaning wings and spiracles. Wax scales are also removed from wax
pockets of abdomen by these legs.

. Hind or metathoracic legs differ from other legs in being larger in size and with broad flattened form of tibia and basitarsus. In
worker bees, smooth somewhat concave outer surface of hind tibia is fringed with long curved hairs and forms pollen basket or
corbicula.

e  Two pairs of wings arise from sides of meso and metathorax. Fore wings are stronger than hind wings. Series of upturned hooks
(hamuli) are present on front margin of each hind wing. Decurved fold on rear margin of fore wing works as coupling apparatus for
holding hamuli and this result in unity of action of the wings in flight.

Abdomen

. First abdominal segment is united with the metathorax and forms anatomically a part of thorax known as propodeum

e  Beelarva has 10 abdominal segments but in adult workers abdomen appears 6 segmented; segments 8-10 are reduced in size and
first segment (propodeum) is transferred to thorax during pupal stage

e Abdomen bears sting, wax glands (on sternites 4 to 7) and scent glands (on last two terga) and genitalia in addition to other viscera

e Inworkers egg laying apparatus (ovipositor) is modified into sting

¢ Queen uses ovipositor for egg laying and for stinging rival queen.

BEE BIOLOGY

Every honey bee colony comprises of a single queen, a few hundred drones and severalthousand worker castes of honey
bees. Queen is a fertile, functional female, worker is a sterile female and the drone is a maleinsect.

Worker bees: Are female bees, born from fertilized eggs that engage in the majority of the work: tending larva,
collecting and processing pollen, making honey, guarding the hive, and other general housekeeping.

Drones: Are male bees produced from unfertilized eggs whose sole responsibility is to reproduce with queens at
surrounding hives. They are only produced when the hive is growing, usually during peak pollination season,
and before a swarm or when the queen is running low on sperm. Drones die once they reproduce. All drones
from the same hive are clones of the queen since they are producedwithout genetic material from a male bee.

Queen bees’: Are responsible for laying eggs. There is only one laying queen per hive and she can live several years
under healthy conditions. She mates mostly with drones from other hives. When her health is weakening or the hive is
preparing to swarm, she will emit pheromones to help create new, virgin queens which can start new colonies. Thus the
lifespan of workers can be divided into two phases as first three weeks for house hold duty and rest of the life for outdoor
duty.

Household duties: Build comb with wax secretion from wax glands. Feed the young larvae with royal jelly secreted from
hypopharyngeal gland. Feed older larvae with bee-bread, a mixture of pollen and honey. Feeding and attending queen.
Feeding drones. Cleaning, ventilating and cooling the hive. Guarding the hive. Evaporating nectar and storing honey

Outdoor duties: Collecting nectar, pollen, propolis and water. Ripening honey in honey stomach.

IMPORTANT SPECIES OF HONEY BEES

1. The rock bee, Apis dorsata (Apidae). 4. The European or Italian bee, Apis mellifera (Apidae).
2. The Indian hive bee, Apis cerana indica (Apidae). 5. Dammer bee or stingless bee, Melipona iridipennis
3. Thelittle bee, Apis florea (Apidae). (Meliporidae).

IMPORTANT FEATURES:

Rock bee (Apis dorsata): They are giant bees found all over India in sub-mountainous regions up to an altitude of 2700m.
They construct single comb in open about 6 feet long and 3 feet deep. They shift the place of the colony often. Rock bees are
ferocious and difficult to rear. They produce about 36 Kg honey per comb per year. These bees are the largest among the
bees described.

Little bee (Apis florea): They build single vertical combs. They also construct comb in open of the size of palm in branches
of bushes, hedges, buildings, caves, empty cases etc. They produce about half a kilo of honey per year per hive. They are
not rearable as they frequently change their place. The size of the bees is smallest among four Apis species described and
smaller than Indian bee. They distribute only in plains and not in hills above 450 MSL.

Indian hive bee / Asian bee (Apis cerana indica): They are the domesticated species, which construct multiple parallel
combs with anaverage honey yield of 6-8 kg per colony per year. These bees are larger than Apis florae but smaller than
Apis mellifera. They are mo