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Introduction 

Beneficial insects provide regulating ecosystem services to agriculture such as Pollination and 

the natural regulation of plant pests. It aims to enhance insect-derived ecosystem services from a 

conservation perspective (i.e. enhancing beneficial insects in agricultural landscapes that provide 

ecosystem services to crops. Human cultures and civilizations have been maintained in countless 

ways through these beneficial insects, they regulate the pest population of many harmful pest 

species, produce natural products, and they also dispose the waste and recycle the organic 

nutrients. It should be consider in Thought that how much we depend on them for our survival 

and what kind of life would be without insects. 

Requirements for Enhancing Beneficial Insects 

The generalized intensification of agriculture and the use of broad-spectrum pesticides decrease 

the diversity of natural enemy populations and increase the likelihood of pest out breaks. Indeed, 

pesticide use has been shown to be associated with a large decrease in natural pest control 

services. Thus, enhancement of agro ecosystem appears to be one of the best ways in which we 

can decrease the use of chemical pesticides for pest and disease control. And it will increase the 

sustainability of crop production. 

Role of Beneficial Insects As- 

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, Cardmom, Gingerly, 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 meliffera L. (European honey bee) is responsible for the pollination servicesin 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 L.) pollination. Although bees are considered the most effective insect-

pollinator of most plant species, other insects have been recognized for their contributions to 

pollination. 

Flower visiting flies (Diptera) have been documented as proficient pollinators of several crops 

including carrot (Dacus carota L.), mustard (Brassica spp.), leek, (Allium ampeloprasum L.), 

and almond (Prunis dulcis). Weevil Elaeidobius kamerunicus (Coleoptera: Curculionidae) plays 

great role in pollination of Oil palm. Fig wasps are responsible for the pollination in both Smyra 

and Capri Fig Plantation. 

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. Natural enemies responsible nearby 33% of the natural pest control in cultivated 

systems. 

Predaceous natural enemies belong to several insect orders and are generally characterized as 

free-living, mobile, larger than their insect prey, and are able consume several preys throughout 

their life cycle. But the parasitoids mainly belong to two orders Hymenoptera and Diptera, and 

their host ranges are considered to be more specialized than that of predator. Free-living adult 

parasitoids seek out a host, and depending on the parasitoid species, parasitize different life 

stages of their host (i.e. egg, larva, and pupa, adult). Parasitoids can lay an egg (solitary) or 

several eggs (gregarious) on or within their host and the immature parasitoid(s) feed on their host 

to complete development, kill their host, and emerge as free-living adult. In agricultural 

landscapes, natural enemies have the potential to prevent crop pests from reaching economically 

damaging levels. 

Predators and parasitoids can suppress or delay pest population growth by contributing to pest 

mortality that is most vulnerable to herbivores. When diverse populations of natural enemies are 

present, pest control became more effective due to differing phenology. 



Beyond natural biological control, natural enemies can be manipulated as part of integrated pest 

management programs through the importation and establishment of exotic natural enemy 

species (classical biological control), direct manipulation of populations (augmentative 

biological control), and, more pertinent to this research, through manipulation of their 

environment (conservation biological control). 

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 eradication of the weeds. 

Soil Builders: Insects which live in soil make tunnels, creating channels for smaller 

organisms, water, air, and roots to travel through. Insects improve 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 soil organisms. 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 of flies, Crickets, Termites, Wasps etc. 

Scavengers: Insects which feed on dead and decaying matter of plants and animals are 

called as scavengers. Insects (scavengers and decomposers) help in the biochemical cycling of 

the nutrients. Examples: Bark beetle, water scavenger beetle, Termites, Ants etc. 

Some Products from Beneficial Insects- 

Production if Honey and Bee Wax: From thousands of year Apis meliffera L. (Honey 

bees) is important for gaining Honey and bee wax. And honey was the only sweetener, viscous 

fluid, produced by honeybees. It is collected from nectar from nectories at base flowers. Also 

collected from nectar secreted by plant parts other than flowers known as extra floral nectories. It 

is also collected from fruit juice, cane juice etc. In present, the developing markets are available 

for the other two products (Bee pollen and royal jelly) from honey. The bee pollen collect by 

pollen trap from ingoing pollen foragers. It is rich protein source. Bee pollen is a "complete" and 

good supplement in diet. It is available in health food stores. The royal jelly is secreted by gland 

of nurse bees when the glands are fully active. It is very nutritious food and is fed to the young 

workers larvae and queen larvae and adult. Royal jelly is milky and light pale in color. And it is 

also a good ingredient of some expensive skin care products, which helps in reducing wrinkles 

and works as anti aging. 



Production of Silk: A unique natural fiber silk cloth, which usually derives from 

silkworm, Bombyx mori. This "domestic" silk is famous for its finishing and light colors. The 

silk can also harvest from the many other species e. i. Antherea spp., that found in the India, 

Japan and China’s forests. The silk provided by willed spp e.i. Eri, Muga, Tussah and Yamamai 

are heavier and dark in color hence they are less valued than that of Bombyx mori. Silk can be 

dyed, spun, in to thread and woven in to fabric. Cloth of Silk is warm in winters, cool in 

summers, light in weight, and resistant to wrinkling. 

Production of shellac: Laccifer lacca, is a scale insect that secret a hard encrustation 

over the body as a protective covering. It is of brown color usually and these insects grow on 

acacia trees in India and Burma. Scale insects present on twigs are heated to extract the resins 

and then purify. One gram of Lac is extracted from Up to 200 insects. In present the synthetic 

material such as Polyurethane and vinyl has been taken place of Lac, even after Lac is still in use 

as dyes, inks, polishes, sealing waxes, and as stiffening agents in the fabrication of felt hats. It is 

animal originated and commercial resin. 

Production of Cochineal: Cochineal pigments use in- 

Painting: A scale insect Dacylopius coccus found in Mexico and Central America on 

prickly pear cacti. Cochineal pigment is extracted from these scale insects. For the first time it 

was used by Aztec Indians as medicines, body paints and as textile dye. The cochineal pigment 

was important for the intensity and permanency of colors. It was very costly because of its 

scarcity,so it was used in only the finest fabrics. Now a day’s aniline dyes have taken place of 

Cochineal in textile industries which is very economic. But the cochineal pigment is still giving 

the colors in foods, beverages, cosmetics (lipsticks) and art product. 

Production of Tannic Acid: Tannic acid first produced by an abnormal pant growth 

found on oak trees in Asia known as Allepo gall. Tiny wasps (Family Cynipidae) secrete some 

chemical and in response of it the tree produces gall tissues. Tannic acid is a chemical compound 

used in the dying, in leather industries, for tanning and in the manufacture of some inks. It can 

also be extracted economically from Quebracho tree, hence there is no commercial market for 

oak gall is present today. 

Insects as Food:  

Human ancestors were used to get nutrition from Insects. Even today, the insects are being used 

by people as food in many countries. High in protein and low in fat dried grasshopper are sold in 



village markets of Mexico. Insects are mixed with flour to make tortillas and can be fried or 

ground into meal. Wood-boring beetle’s larvae can be boiled or roasted over a fire. And there is 

long list of nutritive edible insects e.g. Ants, bees, termites, water grubs, caterpillars, flies, 

crickets, katydids, beetle larvae, and nymphs of dragon fly are among the list. And in Thailand 

the pupa of silkworm are used as food for human being. 

Insects as Medicines 

Since ancient times Insects derived products have been widely used in medicines. Maggots and 

honey showed healing property in chronic and post surgical wounds. And honey is also being 

used to treat burns and combining with bee wax it found curative for the dermatological 

disorders. Another product of honey is royal jelly is used to treat post menopausal symptoms. A 

derivative of blister beetle, Cantharidin being used as hair tonic. 
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APICULTURE 

Apiculture is also known as bee-keeping. Why this name? 

‘Apis’ means bee. The scientific names of different species of honeybees begin with the generic 

name Apis. Apiculture or bee-keeping is the art of caring for, and manipulating colonies of 

honeybee in large quantity, over and above their own requirement. 

Brief History 

The first evidence of this association came to light from the rock paintings made by primitive 

human. Thousands of years ago, Egyptians were well acquainted with bee keeping before the 

Christian era. In Rig-Veda, there are many references to bee and honey. Bee-keeping became a 

commercial proposition during the 19th century as a result of scientific research. Apiculture is a 

flourishing industry in many advanced countries like USA, Canada, Germany and Australia. 

Importance of bee keeping 

There are three main advantages of bee-keeping: 

(i) Provides honey - a valuable nutritional food 

(ii) Provides bees wax - which has many uses in industry 

(iii) Honey bees are excellent pollinating agents, thus increasing agricultural yields. 

Bee products: 

A. Honey 

Honey is a food material for the bees and their larvae. Large quantities of honeyare stored in the 

hive to meet the demands in scarcity. Chemically, honey is a viscouswater solution of sugar. Its 

approximate composition in percentage is as follows: 

Water 13-20 

Fructose 40-50 

Glucose 2-3 

Minerals Traces 

Vitamins (minute quantities) 

(B1, B2, C) 

Composition of honey and its different flavors depend on the kinds of flowers from which the 

nectar is collected. Nectar is sucked from flowers and mixed with saliva. It is swallowed into a 

special region of the gut called honey stomach. Nectar is a disaccharide (sucrose) it is 

hydrolyzed by the salivary amylase to produce monosaccharides (fructose and glucose). Inside 



the hive the workers regurgitate the processed nectar. The honey thus produced is still very 

dilute. After placing this honey onto the storage cells of the hive the bees “fan” with their wings 

to evaporate the excess water and bring the honey to its required concentration. Extraction of 

honey from the combs is done by centrifugation. 

Uses of Honey 

Some uses of honey are as follows 

– Food: Honey is a nutritious food, rich in energy and vitamins. 

– Medicines: It is used as a carrier in Ayurvedic and Unani medicines. It acts as a laxative and 

prevents cold, cough and fever. 

– It is used in religious ceremonies. 

– It goes in the making of alcoholic drinks and beauty lotions. 

– Another important use is in scientific research for making bacterial cultures. 

– It is also utilized for making poison baits for certain insect pests. 

Purity Standards 

There is no ready method to test the purity of honey by the customers. Homogenous granulation 

is a probable sign of its purity.  

Beeswax Beeswax is secreted by the wax glands located on the underside of the last four 

abdominal segments (4th to 7th) of the worker bee. This wax is used in constructing bee combs 

in which the colony of the bees develops. 

Uses of beeswax 

Some uses are as follows: 

– Making of candles (the modern candles are made of paraffin wax, a petroleum product); 

– Making pharmaceutical preparations; 

– Preparation of varnishes and paints; 

– Water proofing and waxing of threads; and 

– Formation of comb foundation (wax foundation in apiaries). 

Propolis or bee glue is a resinous mixture that honey bees collect from tree buds, sap flows, or 

other botanical sources. It is used as a sealant for unwanted open spaces in the hive. Propolis is 

used for small gaps (approximately 6 millimeters (0.24 in) or less), while larger spaces are 

usually filled with beeswax. Its color varies depending on its botanical source, the most common 

https://en.wikipedia.org/wiki/Honey_bee
https://en.wikipedia.org/wiki/Beehive_(beekeeping)
https://en.wikipedia.org/wiki/Beeswax


being dark brown. Propolis is sticky at and above room temperature, 20 °C (68 °F). At lower 

temperatures, it becomes hard and very brittle 

Propolis has been used in traditional medicines for thousands of years. The NATIONAL 

INSTITUTES OF HEALTH rates propolis as "possibly effective" for treating cold sores, genital 

herpes, and post-surgery mouth pain. 

Royal jelly is a milky secretion produced by worker honey bees. It typically contains about 60% 

to 70% water, 12% to 15% proteins, 10% to 16% sugar, 3% to 6% fats, and 2% to 3% vitamins, 

salts, and amino acids. 

Royal jelly is used for asthma, hay fever, liver disease, pancreatitis, sleep troubles 

(insomnia), premenstrual syndrome (PMS), stomach ulcers, kidney disease, bonefractures, 

menopausal symptoms, skin disorders, and high cholesterol. It is also used as a general health 

tonic, for fighting the effects of aging, and for boosting the immune system. 

In terms of actual value this advantage exceeds the other two. 

Bee venom is made by bees. This is the poison that makes bee stings painful. Bee venom is used 

to make medicine. Don’t confuse bee venom with bee pollen, honey, or royal jelly.  

Other venoms are derived from related members of the insect order Hymenoptera. 

Bee venom is given as a shot for rheumatoid arthritis, nerve pain (neuralgia), multiple 

sclerosis (MS), reducing the reaction to bee stings in people who are allergic (desensitization) to 

them (venom immunotherapy), swollen tendons (tendonitis), and muscle conditions such as 

fibromyositis and enthesitis. 

POLLINATION 

Species of honey bee 

There are four common species of honey bee under a single genus Apis (apis =bee): 

1. Apis dorsata (The rock- bee): wild bee 

This is the largest honeybee. Builds single large open comb on high branches of trees and rocks. 

Produces large quantity of honey, but this bee is difficult to domesticate. This bee is ferocious, 

stings severely causing fever and sometimes even death. 

2. A. laboriosa  (The rock- bee): wild bee 

3. Apis cerena (The Indian bee) :domestic bee 

https://en.wikipedia.org/wiki/Brown
https://en.wikipedia.org/wiki/Traditional_medicine
https://en.wikipedia.org/wiki/National_Institutes_of_Health
https://en.wikipedia.org/wiki/National_Institutes_of_Health
https://en.wikipedia.org/wiki/Herpes_labialis
https://en.wikipedia.org/wiki/Herpes_genitalis
https://en.wikipedia.org/wiki/Herpes_genitalis
http://www.webmd.com/vitamins-and-supplements/lifestyle-guide-11/default.htm
http://www.webmd.com/asthma/default.htm
http://www.webmd.com/allergies/living-with-allergies-11/rhinitis
http://www.webmd.com/digestive-disorders/picture-of-the-liver
http://www.webmd.com/digestive-disorders/digestive-diseases-pancreatitis
http://www.webmd.com/sleep-disorders/default.htm
http://www.webmd.com/sleep-disorders/guide/insomnia-symptoms-and-causes
http://women.webmd.com/guide/sexual-health-your-guide-to-premenstrual-syndrome
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http://www.webmd.com/balance/bee-pollen-benefits-and-side-effects
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http://www.webmd.com/brain/nerve-pain-and-nerve-damage-symptoms-and-causes
http://www.webmd.com/multiple-sclerosis/default.htm
http://www.webmd.com/multiple-sclerosis/default.htm
http://www.webmd.com/first-aid/tc/insect-bites-and-stings-and-spider-bites-topic-overview
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Medium – sized Hive consists of several parallel combs in dark places such as cavities of tree 

trunks, mud walls, earthen posts, etc. This bee is not so ferocious and can be domesticated. 

It’s have 4 sub species: 

a. A. c. cerana 

b. A. c. indica 

c. A. c. japonica 

d. A. c. himalaya 

4. Apis florea (The little bee): wild bee 

Small – sized builds single small combs in bushes 

5. Apis mellifera (The European bee): domestic bee 

 Somewhat like the Indian bee (Apis indica). This has been introduced in many parts of the world 

including India. It is easily domesticated. 

6. A. nuluensis 

7. A. nigrocincta 

8. A. koschevnikovi 

9. A. andreniformis 

Besides, two stingless bee: Trigona and Melipona 

The bee colony – various castes and their activities 

A honey bee colony has three castes  

(i) Queen – only one; functional female 

(ii) Workers – ~60,000 sterile females 

(iii) Drones – a few hundred only, functional males available prior to swarming. 

Queen:  

There is only one queen in a colony. It is considerably larger than the members of other castes. 

Her wings are much shorter in proportion to her body. Because of her long tapering abdomen, it 

appears more wasp-like than other inmates of the colony. The queen is the only individual which 

lay eggs in a colony and is the mother of all bees. It lays upto 350-2000 eggs per day in Apis 

mellifera. Five to ten days after emergence, she mates with drones in one or more nuptial 

flights. When her spermatheca is filled with sperms, she will start laying eggs and will not mate 

any more. She lives for 3 years.  The inseminated queen lays both fertilized and unfertilized eggs 

singly in brood cells. The fertilized (diploid) 



 Eggs develop to daughters (future queen / workers) while unfertilized (haploid)  eggs develop to 

sons (future drones). This type of reproduction is known as arrhenotokous reproduction 

(Arrhenotoky). The secretion from mandibular gland of the queen is called queen's substance. 

The queen substance if present in sufficient quantity, prevent swarming and absconding of 

colonies, prevent development of ovary in workers, and maintains colony cohesion. The queen 

can lay either fertilized or sterile eggs depending on the requirement. The differentiation in 

worker and queen is due to the quantity and quality of food fed to the larva. The larva which 

.becomes the queen is fed the royal jelly, a secretion from hypopharyngeal glands of the worker 

bees. The queen is reared in large finger-shaped cells in the lower portion of the combs.  

Mandibular glands produce queen substance 9-oxo, 2-decenoic acid. This substance inhibits the 

developments of the workers ovaries .Only one queen can remain in a colony, the old queen is 

killed as soon as the new queen is fertilized. Generally queens are reared only during swarming 

season, but if the queen dies accidentally the bees can rear a new queen. The phenomenon of 

raising queen in off-season is called supersedure. There is a good family planning in the colony. 

The number of eggs and egg laying depend on the availability of pollen and nectar in nature. If 

the food is scarce, workers do not permit the queen to lay eggs.The queen is carefully, looked 

after by young workers, known as-attendants, which feed her and keep her clean and well 

combed. The queen never leaves the, hive except with a swarm. 

Drone: 

The drones are the male bees. They are much larger and stouter than either the queen or the 

workers although their body is not quite as long as that of the queen. They have no sting; a 

suitable proboscis for gathering nectar is also absent. They are, therefore, physically incapable 

for the ordinary work of the hive. Their only function is to impregnate the young queen a task 

which they are unable to perform until they are about 10 days of age. They also help in 

maintenance of hive temperature. They go out of the hive only at the mid-day when the weather 

is warm. The number of drones in a colony often is very large amounting to hundreds and 

sometimes to thousands. The drones are reared and tolerated during the breeding season. They 

are driven out of the hive to die of starvation before the monsoon and the winter. The drones are 

produced by unfertilized eggs of the queen, or by those workers which take up the reproductive 

function due to the absence of a queen in a colony. The normal life-span of a drone is 57 days. 



Mating takes place in the open when the queen is in flight. The drone dies in the act or 

immediately afterwards. Its abdomen has to burst open to allow the genital organ to function 

Worker:  

The workers are the smallest inhabitants of the beehive. They form the bulk of the population. 

The number of workers in a colony varies from 1,500 to 80,000. They are imperfect females 

incapable of laying eggs. On certain occasions when the colony is in need of a queen, some of 

the workers start laying eggs from which only drones are produced. These workers, called laying 

workers, are killed as soon as a new queen is introduced or produced in the colony. 

The life-span of a worker is about 4 weeks during active season and 8 to 10 weeks during less 

active season. Their range of flight varies from 1,000 to 1,500 m. The division of work within a 

colony among the worker bees is based on the age of the individual and on the needs of the 

colony. Normally, the young bees, immediately after their emergence, do the work of cleaning 

cells and feeding older larvae. When they are grown and their hypopharyngeal glands have 

developed, they secrete the royal jelly with which they feed the younger larvae. These bees are 

called nurse bees. For the first 2 to 18 days of their life, the bees perform indoor duty inside the 

hive, including comb construction when some young bees start secreting wax. Later on they 

become foragers, collect water, pollen, nectar and propolis (bee-blue). Pollen is a nitrogenous 

food and is essential for brood - rearing and young bees. Bees wax, of which the comb is made, 

is a secretion of the wax glands located in the abdomen of the worker bees. For producing 1 kg 

of wax the bees consume 10 kg of honey. 

Worker bees- undertakers (days 3 to 16) 

During the first couple weeks of her life, the worker bee removes any bees that have died and 

disposes of the corpses as far from the hive as possible. Similarly, diseased or dead brood are 

quickly removed before becoming a health threat to the colony. 

Worker bees- Worker bee housekeeping (days 1 to 3) 

One of her first tasks is cleaning out the cell from which she just emerged. This and other empty 

cells are cleaned and polished and left immaculate to receive new eggs and to store nectar and 

pollen. 



Nursing young worker bees (days 4 to 12) 

The young worker bees tend to their “baby sisters” by feeding and caring for the developing 

larvae. On average, nurse bees check a single larva 1,300 times a day. 

Attending to the queen bee (days 7 to 12) 

Because her royal highness is unable to tend to her most basic needs by herself, some of the 

workers do these tasks for her. 

Collecting nectar for the hive (days 12 to 18) 

Young worker bees also take nectar from foraging field bees that are returning to the hive. The 

house bees deposit this nectar into cells earmarked for this purpose. The workers similarly take 

pollen from returning field bees and pack the pollen into cells. Both the ripened honey and the 

pollen are food for the colony. 

Fanning the beehive (days 12 to 18) 

Worker bees also take a turn at controlling the temperature and humidity of the hive. The 

workers also perform another kind of fanning, but it isn’t related to climate control. It has more 

to do with communication. 

Beekeepers can purchase synthetic queen bee pheromone and use this chemical to lure swarms of 

bees into a trap. The captured swarm then can be used to populate a new hive. 

This worker bee fans her wings to release a sweet orientation scent. This helps direct other 

members of the colony back to the hive. 

Becoming the bee hive (days 12 to 17) 

Worker bees that are about 12 days old are mature enough to begin producing beeswax. The wax 

flakes they produce help with the building of new wax comb and in the capping of ripened honey 

and cells containing developing pupae. 

Some new beekeepers are alarmed when they first see these wax flakes on the bee. They wrongly 

think these white chips are an indication of a problem (disease or mite). 

Guarding the hive (days 18 to 21) 



The last task of a house bee before she ventures out is that of guarding the hive. They are poised 

and alert, checking each bee that returns to the hive for a familiar scent. Only family members 

are allowed to pass. 

Bees from other hives are occasionally allowed in when they bribe the guards with nectar. These 

bees simply steal a little honey or pollen and leave. 

Becoming field bees (days 22 to 42) 

With her life half over, the worker bee now ventures outside of the hive and joins the ranks of 

field bees. You’ll see them taking their first orientation flights. The bees face the hive and dart 

up, down, and all around the entrance. They’re imprinting the look and location of their home 

before beginning to circle the hive and progressively widening those circles, learning landmarks 

that ultimately will guide them back home. 

Foraging bees visit 5 million flowers to produce a single pint of honey. They forage a two- to 

three-mile (four- to five-kilometer) radius from the hive in search of food. So don’t think you 

need to provide everything they need on your property. 

Honey bees dance/ bee communication/ bee behavior 

Perhaps the most famous and fascinating “language” of the honey bee is communicated through 

a series of dances done by foraging worker bees who return to the hive with news of nectar, 

pollen, or water. Karl Von Frisch got noble prize for the communication of bees (bee dance) in 

1973. 

The worker bees dance on the comb using precise patterns. Depending upon the style of dance, a 

variety of information is shared with the honey bees’ sisters. They’re able to obtain remarkably 

accurate information about the location and type of food the foraging bees have discovered. In 

dance the middle course of the dance communicates to the other bees the angle from the hive 

with reference to the sun. Taking a hint from this angle they have to fly to reach the food source. 

Two common types of dances are the so-called round dance and the waggle dance. The round 

dance communicates that the food source is near the hive (within 10-80 yards or 10- 50 meters). 

For a food source found at a greater distance more than 50 m from the hive, the worker bee 

performs the waggle dance. It involves a shivering side-to-side motion of the abdomen, while the 

dancing bee forms a figure eight. The vigor of the waggle, the number of times it is repeated, the 



direction of the dance, and the sound the bee makes communicates amazingly precise 

information about the location of the food source. 

 

The dancing bees pause between performances to offer potential recruits a taste of the goodies 

they bring back to the hive. Combined with the dancing, the samples provide additional 

information about where the food can be found and what type of flower it is from. 

Swarming is the process by which a new honey bee colony is formed when the queen bee leaves 

the colony with a large group of worker bees. In the prime swarm, about 60% of the worker bees 

leave the original hive location with the old queen. This swarm can contain thousands to tens of 

thousands of bees. Swarming is mainly a spring phenomenon, usually within a two- or three-

week period depending on the locale, but occasional swarms can happen throughout the 

producing season. Secondary after swarms may happen but are rare. After swarms are usually 

smaller and are accompanied by one or more virgin queens. Sometimes a beehive will swarm in 

succession until it is almost totally depleted of workers. Swarming is the natural means 

of reproduction of honey bee colonies. In the process of swarming the original single colony 

reproduces to two and sometimes more colonies. A colony with a queen needs a certain colony 

size to reproduce. An individual queen, drone or bee without a colony cannot survive for long. 

Absconding may be defined as the complete abandonment of the nest by the whole colony. It 

differs from swarming in that the nest does not divide into two or more parts but the whole 

colony moves and presumably seeks and finds a new nest site elsewhere.  

Basic Beekeeping Equipment: 

The Hive and Its Parts 
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Honeybees can live in hollow trees, wall voids in buildings, attics, or any other protected place. 

Several types of hives have been designed to manage honeybees. Old-fashioned hives were 

simple devices, such as plain boxes, short sections of hollow logs called gums, or straw baskets 

called skeps. These hive styles have many disadvantages and are rarely used now. Combs in 

them were usually irregular and braced together with bur comb. Individual combs could not be 

removed from the hive without damaging other pieces or even injuring or killing the queen. It 

was also difficult to inspect the hives for diseases and other problems. 

Modern hives with movable frames allow easy inspection and honey removal. Hive design is 

efficacious for other management practices and for the bees. The inner dimensions of the hive 

and its parts are very precise. They are based on a dimension called the "bee space," which is 

about 5/16-inch wide or deep. Proper spacing is important. If gaps are too wide, bees build brace 

comb and glue down movable frames. The modern hive consists of several parts. 

Supers are the wooden boxes that hold the frames of comb. For Langstroth or standard 

equipment the outside length of the hive is 20” (50.7 cm) and the width 16 ½” (41.8 cm). 

A hive stand keeps the hive off the ground so it is less likely to rot, flood, or be attacked by 

termites. It can be as simple as a few bricks stacked under each hive corner, or it might be a 

wood frame with an alighting board. The alighting board allows heavily loaded field bees to land 

more easily before crawling into the hive. 

The hive rests on the three rails of the bottom board. The open side is the hive entrance. This 

opening can be closed or narrowed with an entrance cleat when necessary. Reducing the entrance 

opening in the fall keeps out field mice looking for shelter. The standard hive body or brood 

chamber holds 10 frames of comb. Besides being the nursery, it is also pantry, kitchen, living 

room, dining room, bedroom, and workshop for the bees. If it becomes too crowded, the bees 

might begin rearing brood in the supers. If colonies get very large, provide extra hive bodies for 

the brood chamber. 

A queen excluder is sometimes placed above the brood chamber to keep the queen in the brood 

chamber. Slots in the excluder are wide enough workers can go back and forth but too narrow for 

the queen to pass through. Beekeepers who produce extracted honey do not use excluders 

because they reduce the bees' efficiency. For comb honey and chunk honey production, the 

excluder assures that brood are not in the honey product. 
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Chambers above the brood chamber are called supers. They are the same size as the brood 

chamber and are used for storage of surplus honey. Deep supers are used by those who primarily 

produce extracted honey. Larger boxes require less handling but are heavy when full of honey. 

Shallow supers are easier to lift and convenient for harvesting small honey yields from a 

particular nectar source. 

The inner cover is a flat piece with an oblong hole in the center. A bee escape can be put in the 

hole when needed. The hole provides ventilation and a place to puff smoke when opening the 

hive. The edges of the inner cover have railings on both faces. The railing on one side is higher 

than the other. The tall railing should be on the outside. If the tall rail is on the inside, the bees 

build wax between it and the tops of the frames. This buildup is a mess to clean. 

The top cover is a waterproof lid that rests on the edges of the top super. Bees do not glue down 

the top cover, so it can be lifted from the hive without prying or jarring. 

Frames are the inside parts that hold the comb. They consist of a top and bottom and two end 

bars. The wide part of an end bar is keeled on one edge. Place frames in the hive so that the 

keeled edge of one frame abuts the flat edge of the next one. Frames help keep comb-building 

regular and allow easy inspection and honey removal. All frames are the same length, but there 

are different depths and styles. 

Carefully put together unassembled frames. Fit the frame together so that the keel on the left end 

bar is toward you and the keel on the right end bar is away from you. If you rotate the frame, the 

keel is still toward you on the left side and away from you on the right. Use plenty of nails when 

fastening the frame together. Otherwise, it can pull apart when the comb is full of honey. 

To ensure that the comb is regular, frames are fitted with thin sheets of embossed wax 

called foundation. Foundation for brood frames and extracted honey frames has embedded wires 

for extra strength. This prevents the comb from sagging when the wax gets soft during hot 

weather or from tearing apart during extraction. 

Foundation can be purchased with wires in it, or wire can be embedded after the foundation is 

fitted into the frame. It is more convenient for the beginner to buy wired foundation for brood 

frames. Use unwired foundation in the honey frames if you are going to produce chunk honey. 

The size of foundation sheets varies with frame size. Bee supply catalogs specify the frame styles 

different foundation sheets fit. 

Other Beekeeping Equipment: 
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A hive tool is the most useful piece of beekeeping equipment. It can be used to pry up the inner 

cover, pry apart frames, scrape and clean hive parts, and do many other jobs. 

Examining a hive is much easier when you use a smoker. It is used to puff smoke into the 

entrance before opening the hive and blow smoke over the frames after the hive is opened. 

Smoke causes the bees to gorge themselves with honey; then they are much gentler. Smoke must 

be used carefully. Too much can drive bees from the hive. They will be slow to settle down after 

the hive is closed again. Burlap, rotted wood, shavings, excelsior, cardboard, or cotton rags are 

good smoker fuels. 

Even the most experienced beekeepers wear veils to protect their face and eyes. Wire veils keep 

bees farther away from the face than those made of cloth. Black veiling is generally easier to see 

through. Some beekeepers prefer to wear a bee suit. Whether or not a suit is used, a beekeeper's 

clothing should be light in color. Bees generally do not like dark colors and will attack dark 

objects. 

Feeder: Supplemental feeding of bees in spring and fall is a common practice. The usual food is 

sugar syrup you make yourself, using different ratios of sugar to water depending on the season.  

Uncapping Knife: This implement removes the wax covering that the bees deposit over the 

honey to keep it from absorbing water. This is done right before the honey is extracted. This can 

be as simple as a long flat knife dipped in hot water to a heated one you plug in. 

Bee gloves protect the hands and arms from stings, but it is hard to do some jobs while wearing 

them. It is a good idea to wear gloves until you feel more comfortable working your bees. 

A brush gently removes bees from frames. A leafy twig or bunch of grass can do the same job 

and gives you fewer tools to carry around. 

A bee escape is used to clear bees out of supers. Place the escape in the center hole of the inner 

cover below the super to be cleared. Bees can pass through in only one direction. It usually takes 

about a day to get the bees out of a super. 

Wire embedders are handy for wiring your own foundation. Various jigs for assembling frames 

and supers save time and assure square fitting. These can be purchased or made. Most 

beekeepers are creative with tools and make various gadgets to do special jobs. 

Extractor and Containers: Extractors are expensive pieces of equipment that no novice with 

one hive should purchase for their own use. It is much more economical for a number of 

beekeepers to share one extractor. The extractor itself is sort of a centrifuge, which spins 
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uncapped frames of honey at a high speed until all of the honey clings to the sides of the 

extractor and is dripped to the bottom, which has a spout for easy removal of the honey into a 

bucket or jars. Jars and containers come in as many shapes and sizes as you can imagine; you'll 

need some for your harvest. 

A pollen trap is a device used by beekeepers to remove and collect pellets of pollen from the 

legs of honey bees as they return to the hive from foraging trips. The pollen is used to 

supplement the protein food of honey bee colonies in the spring, either by itself or in mixtures 

with materials such as soy flour and brewers' yeast. Pollen traps are also used by people 

interested in identifying and comparing the types and amounts of pollen collected by colonies of 

bees. Such studies indicate what plants are being visited and their relative importance in a 

particular area. 

Bee Pasturage/bee flora 

The plants that yield nectar and pollen are collectively termed “bee pasturage”. The fruit trees, 

ornamental plants and forest trees comprise important bee pasturage. Nectar is the sweet 

secretion of the flowers. It is raw material for honey. Pollen provides the raw material necessary 

for the major food of the brood. Plants: Terminalia, Eucalyptus, Syxygium, Lagerstroemia, 

Toona ciliate, Tamarindus indica, Litchi chinensis, Mustard are the Good nectar source. Plants 

which are good source of pollen are sorghum, sweet potato, maize, tobacco, millets like cumbu, 

tenai, varagu, ragi, coconut, roses, castor, pomegranate and date palm. Plants which are good 

source of both pollen and nectar are banana, peach, citrus, guava, apple, Sunflower, 

berries, safflower, pear, mango and plum. 

Management in Apiary 

 Hive inspection: Open the hive at least twice a week and inspect for following details. Hive 

record also is to be maintained for each hive.     

o Presence of queen 

o Presence of eggs and brood. 

o Honey and pollen storage 

o Presence of bee enemies like wax moth, mite, disease 

During breeding season:  

During honey flow season there is considerable increase in the foraging activity of the workers 

and in the rate of egg laying by the queen. Necessary additional space has to be provided for all 



these and this is done through supply of new, clean, yellow combs or comb foundation sheets. 

In the case of weak stocks, the population can be increased, taking advantage of the favourable 

environmental conditions, by giving brood combs from strong colonies or by simply changing its 

position to that of a strong colony in a bright morning when the bees are busy.   The bees of the 

strong colony after their foraging trip return to the weak hive now located in the site of their 

original home and thus the weak colony becomes strong.  This should be done in a prosperous 

season and at a time when bees are busy.   

 Swarm control:  

The strength of colonies gets denoted as a result of Swarming. Swarming can be prevented by 

clipping off special queen brood cells as they are constructed, since a colony  does not send out a 

swarm unless a new queen is ready to take the place of the reigning queen. 

There are a few other methods of swarm control in which the natural instincts of the bees for 

dispersal and perpetuation of species are not curbed but aim at relieving the spatial congestion 

and readjustment of different castes and categories of population.  

(a) Primary swarm is allowed to take place but trapped in a swarm trap and hived as a separate 

colony.  The after-swarms are prevented by destroying the remaining queen brood cells.  

(b) One or two brood combs in the strong colonies which are inclined to issue swarms are 

removed and given to weak colonies.    

(c) A brood comb with the reigning queen and a few workers taken out and put in a separate hive 

and thus the colony is divided, (d) Inter-change of positions between a strong and weak colony. 

Artificial feeding:  

Bees do not visit each and every flower. They visit only flowers having ample pollen and nectar 

(non-toxic to them) and it should be within their reach. Therefore, the bee flora of a particular 

region is most important for the bee industry. Whenever there is a dearth of nectar and pollen in 

nature and the stock of these materials is not in the hive, then artificial feeding becomes 

imperative. The dearth periods vary from region to region in this country. If the bees are not fed 

artificially during dearth period, they start starving and dwindling, develop wander lust and 

ultimately abscond. White sugar syrup is a cheap substitute of honey but no pollen substitutes 

have been tried in this country although different pollen substitutes have been found useful 

elsewhere. Attempts to replace sugar syrup by cheap cane jaggery to the colonies resulted in the 



absconding of bee colonies because in most of the cases they did not accept it and suffered from 

starvation; in some cases if they accepted it they suffered from dysentery. 

 Uniting bee colonies: 

The question of uniting stock of bees arises only when the colony becomes weak or queen less 

and all attempts of requeening fail. It is then necessary that weak colonies should be united. As 

each colony has its own peculiar odour, it is necessary either to blend the odours of the two 

colonies slowly or suppress both by a stronger one. If this is not done the bees of the two 

colonies fight. The colonies to be united should be brought near each other by moving them 

closer, 0.5 to 1.0 m each day, so that incoming bees may not drift back to old site when the 

colonies are sufficiently close. Two other methods described below can also be used for uniting 

the colonies. 

1. Newspaper method: Bring colonies side by side by moving 30 cm/day 

• Remove queen from week colony 

• Keep a newspaper on top of brood chamber of queen known as right colony 

• Make holes on the paper 

• Keep queen less colony on top of right colony.  

• Close hive entrance so that the smell of bees get mixed in both the colony 

• Unite bees to the brood chamber and make it one colony. 

2. Smoke method: Both colonies should be smoked heavily and then dumped into one hive. 

More  

Seasonal management: Pollen and nectar are available only during certain period. When 

surplus food source are available it is known as honey flow season. In contrast during dearth 

period there will be scarcity of food. During extremes in climate like summer, winter and 

monsoon certain specific management tactics are required. 

Honey flow season management: 

This season coincides with spring. Do following practices: 

• Provide more space for honey storage by giving comb foundation sheet or built combs 

• Confine queen to brood chamber using queen excluder 

• Prevent swarming as explained in swarm management 

• Prior to honey flow, provide sugar syrup and build sufficient population 



• Divide strong colonies into 2-3 new colonies, if colony muitiplication is needed 

• Queen rearing technique may be followed to produce new queens for new colonies 

 Summer management: 

Bees have to survive intense heat and dearth period by following means. 

• Provide sufficient shade, under trees or artificial structure 

• Increase RH and reduce heat by Sprinkling water twice a day on gunny bag or rice straw 

put on hive 

• Increase ventilation by introducing a splinter between brood and super chamber 

• Provide sugar syrup, pollen supplement, substitute and water 

Winter management: 

• Maintain strong and disease free colonies 

• Provide new queen to the hives 

• Provide winter packing in cooler areas hilly regions 

 Management during dearth period 

• Remove empty combs and store in air tight container. 

• Use dummy division board to confine bees to small area 

• Unite weak colonies 

• Provide sugar syrup, pollen supplement and substitute 

 Rainy season and monsoon management 

• Avoid dampness in apiary site. Provide proper drainage 

• In rain when bees are confined to the hive, provide sugar syrup feeding 

ENEMIES OF HONEY BEE: 

1. The greater wax moth, Galleria mellonella and the lesser wax moth Achroia grisella are 

notorious pest of bee colony . Infest week colonies where a number of combs cells are covered 

by workers.. The caterpillar of the wax moh live in the silken tunnels made by them and feed on 

the propolis, wax of the comb. The adult female lays 200-800 eggs in cracks and crevices of the 

hive and comb. 

2. The black ant Camonotus compressus attack week colonies and carry away honey, pollen and 

the brood 



3. Wasps- Vespa cinca predates bees 

4. Wax beetles – Platybolium alvearium is observed in the hive under unhygienic conditions 

feeding on debris. Aethina tumida is a small, dark-colored beetle that lives in beehives. 

5. Birds- King crow (Dicrurus sp. and the bee eaters (Merops sp.) capture bees and eat them 

6. Death’s head moth Acherontia styx enters the hive and feed honey. 

DISEASE OF HONEY BEE: 

Mites Varroa destructor and Varroa jacobsoni are parasitic mites that feed on the bodily fluids 

of adult, pupal andlarval bees. mites can be seen with the naked eye as a small red or brown spot 

on the bee's thorax.Varroa mites are carriers for a virus that is particularly damaging to the bees. 

Bees infected with this virus during their development will often have visibly deformed wings. 

Acarine (Tracheal) mites 

Acarapis woodi is a small parasitic mite that infests the airways of the honey bee. The first 

known infestation of the mites occurred in the British Isles in the early 20th century. First 

observed on the Isle of Wight in 1904. Acarine mites are commonly controlled with grease 

patties (typically made from 1 part vegetable shortening mixed with 3–4 parts powdered sugar) 

placed on the top bars of the hive. 

Nosema 

Nosema apis is a microsporidian that invades the intestinal tracts of adult bees and causes 

nosema disease, also known as nosemosis. Nosema infection is also associated with black queen 

cell virus. It is normally only a problem when the bees can not leave the hive to eliminate waste 

(for example, during an extended cold spell in winter or when the hives are enclosed in a 

wintering barn). When the bees are unable to void (cleansing flights), they can 

develop dysentery. 

American foulbrood (AFB), caused by the spore-forming Paenibacillus larvae[11] (formerly 

classified as Bacillus larvae and Paenibacillus larvae ssplarvae/pulvifaciens), is the most 

widespread and destructive of the bee brood diseases. P. larvae is a rod-shaped bacterium. 

Larvae up to three days old become infected by ingesting spores present in their food. Young 

larvae less than 24 hours old are most susceptible to infection. Spores germinate in the gut of the 

larva and the vegetative bacteria begin to grow, taking nourishment from the larva. Spores will 

not germinate in larvae over three days old. Infected larvae normally die after their cell is sealed. 
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European foulbrood 

Melissococcus plutonius is a bacterium that infects the midgut of the bee larvae. European 

foulbrood is considered less serious than American foulbrood. M. plutonius is not a spore-

forming bacterium, but bacterial cells can survive several months on wax foundation. Symptoms 

include dead and dying larvae which can appear curled upwards, brown or yellow, melted or 

deflated with tracheal tubes more apparent, or dried out and rubbery 

Chalkbrood 

Ascosphaera apis is a fungal disease that infests the gut of the larva.  

Stonebrood 

Stonebrood is a fungal disease caused by Aspergillus fumigatus, Aspergillus flavus, 

and Aspergillus niger 

Sacbrood virus 

Perina nuda, a picorna-like virus, causes sacbrood disease. Affected larvae change from pearly 

white to gray and finally black. Death occurs when the larvae are upright, just before pupation 

Iridoviridae 

Invertebrate iridescent virus type 6 

Applying proteomics-based pathogen screening tools in 2010, researchers announced they had 

identified a co-infection of an iridovirus specifically invertebrate iridescent virus type 6 (IIV-6) 

and Nosema ceranae in all CCD colonies sampled. Colony collapse disorder (CCD) is a poorly 

understood phenomenon in which worker bees from a beehive or western honey bee colony 

abruptly disappear. 

IMPORTANT POINTS IN APICULTURE: 

➢ Langstroth type hive - North India (Jyolikot ) 

➢ Newton’s hive- South India 

➢ All India coordinated Project on Honey Bee Research and Training (Headquarters at 

Hisar) 

➢ Central Bee Research and Training Institute- Pune 
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Sericulture 

Silk is Nature’s gift to mankind and a commercial fiber of animal origin other than wool. Being 

eco-friendly, biodegradable and self-sustaining material; silk has assumed special relevance in 

present age. Sericulture is an agro –based industry, the term which denotes commercial 

production of silk through silkworm rearing. Historical evidence reveals that sericulture was 

practiced in China long back and they preserved the secret for more than 3000 years and 

maintained monopoly in silk trade with the rest of the world. According to Western historians, 

mulberry cultivation spread to India about 140BC from China through Tibet. The fabulous silk 

from China and India were carried to European countries. The 7000 mile lengthy road, 

historically called the “Silk road” passing through Baghdad, Tashkent, Damascus and Istanbul 

was used for silk transport. Today more than 29 countries in the world are practicing sericulture 

and producing different kinds of silk. India stands second in silk production next to China. 

 

 

 

Production of silk from the silk worm, by rearing practices on a commercial scale is called 

sericulture. It is an agro-based industry comprising three main components:  



i) Cultivation of food plants for the silkworms,  

ii) Rearing of silkworms, and  

iii) Reeling and spinning of silk.  

The first two are agricultural and the last one is an industrial component. Only few species of 

silkworms are used in the sericulture industry. 

 Life cycle of Bombyx mori 

 The adult of Bombyx mori is about 2.5 cm in length and pale creamy white in colour. Due to 

heavy body and feeble wings, flight is not possible by the female moth. This moth is unisexual in 

nature and does not feed during its very short life period of 2-3 days.   

Just after emergence, male moth copulates with female for about 2 -3 hours and if not separated, 

they may die after few hours of copulating with female. Just after copulation, female starts egg 

laying which is completed in1 -24 hours. A single female moth lays 400 to 500 eggs depending 

upon the climatic conditions. Two types of eggs are generally found namely diapause type and 

non-diapause type. The diapause type is laid by silkworms inhabiting the temperate regions, 

whereas silkworms belonging to subtropical regions like India lay non-diapause type of eggs. 

The eggs after ten days of incubation hatch into larva called as caterpillar. The newly hatched 

caterpillar is about 3 mm in length and is pale, yellowish-white in colour. The caterpillars are 

provided with well developed mandibulate type of mouth-parts adapted to feed easily on the 

mulberry leaves. 



 

After 1st, 2nd, 3rd and 4th moultings caterpillars get transformed into 2nd, 3rd, 4th and 5th 

instars respectively. It takes about 21 to 25 days after hatching. The fully grown caterpillar is 7.5 

cm in length. It develops salivary glands, stops feeding and undergoes pupation. The caterpillars 

stop feeding and move towards the corner among the leaves and secrete a sticky fluid through 

their silk gland. The secreted fluid comes out through spinneret (a narrow pore situated on the 

hypopharynx) and takes the form of long fine thread of silk which hardens on exposure to air and 

is wrapped around the body of caterpillar in the forms of a covering called as cocoon. It is the 

white coloured bed of the pupa whose outer threads are irregular while the inner threads are 

regular. The length of continuous thread secreted by a caterpillar for the formation of cocoon is 

about 1000-1200 metres which requires 3 days to complete. The pupal period lasts for 10 to 12 

days and the pupae cut through the cocoon and emerge into adult moth.  

On the basis of the moults which they undergo during their larval life, B. mori is divided into 

three races – tri-moulters, tetra-moulters and penta- moulters. Based on voltinism (the number of 

broods raised per year), three kinds of races are recognized in mulberry silkworm – univoltines 

(one brood only), bivoltines (two broods only) and multivoltines (more than two broods). 



 Cultivation of food plants for the silkworms 

 The first component is to grow the food plants for the silkworms. Mulberry leaves are widely 

used as food for silkworm Bombyx mori and the cultivation of mulberry is called 

as Moriculture. Presently improved mulberry varieties like Victory1, S36, G2 and G4 which can 

withstand various agro - climatic and soil conditions are used for planting. The favourable season 

for cultivating of the mulberry plants is June, July, November and December. The mulberry crop 

production technology includes land preparation, preparation of cutting, planting techniques, 

maintenance of mulberry nursery, disease and pest management and uprooting for raising new 

mulberry gardens. Mulberry is also being grown as tree plant at an height of 123 -152 cm with 

20 x 20 cm or 25 x 25 cm spacing to harvest better silkworm cocoon crops. 

 Rearing of silkworms 

The second component is the rearing of silkworm. A typical rearing house (6m x 4m x 3.5m) is 

constructed on an elevated place under shade to accommodate 100 dfls (disease free layings). 

Space of 1m should be provided surrounding the rearing house. Sufficient windows and 

ventilators should be provided for free circulation of air inside the rearing house. The windows 

and ventilators should be covered with nylon net to restrict the entry of uzi flies and other 

insects. Apart from the specified area of the rearing house; the following appliances such as 

hygrometer, power sprayers, rearing stands, foam pads, wax coated paraffin papers, nylon nets, 

baskets for keeping leaves, gunny bags, rotary or bamboo mountages and drier are needed for 

effective rearing of silkworms. The steps involved in rearing process of silkworm are 

disinfection of rearing house, incubation of eggs, brushing, young larval rearing and late age 

larval rearing. 

The selected healthy silk moths are allowed to mate for 4 hours. Female moth is then kept in a 

dark plastic bed, it lays about 400 eggs in 24 hours; the female is taken out, crushed and 

examined for any disease, only certified disease-free eggs are reared for industrial purpose. The 

eggs are incubated in an incubator. The small larvae (caterpillars) hatch between 7-10 days. 

These larvae are kept in trays inside a rearing house at a temperature of about 20°C - 25°C. 

These are first fed on chopped mulberry leaves. After 4-5 days fresh leaves are provided. As the 

larvae grow, they are transferred to fresh leaves on clean trays, when fully grown they spin 



cocoons. Their maturity is achieved in about 45 days. At this stage the salivary glands (silk 

glands) starts secreting silk to spin cocoons. 

 DISINFECTION 

▪ Spray 2 % formalin with 0.3% slaked lime or 2.5 % chlorine dioxide with 0.5 % slaked 

lime @ 2 l/m2 area for disinfecting the rearing house immediately after completion of 

rearing and three days before brushing. 

▪ Dip the rearing equipments in 2 % bleaching powder solution and sun dry before use. 

▪ Dust 5% bleaching powder with slaked lime powder @ 200 g/m2 around the rearing 

house and passages and sprinkle water @ 1 lit / m2 floor area. 

Incubation of egg and hatching 

▪ The egg sheets should be spread out as a single layer in a chawki tray. 

▪ Temperature of 25oC and humidity of 80 per cent are maintained.  For this, paraffin 

papers and wet foam pads may be used. 

▪ When the eggs come to head pigmentation stage (about 48 hours before hatching), they 

should be kept in dark condition by wrapping them in black paper or by keeping them in 

a box (black boxing).  On the expected day of hatching, eggs are exposed to light, early in 

the morning to ensure uniform hatching.  This facilitates uniform development of 

embryo. 

▪ Most of the eggs (90 to 95 per cent) will hatch in about 2 to 3 hours. 

Low cost method of preservation of eggs 

▪ The eggs can be kept in an earthen incubation chamber. 

Brushing 

▪ The hatched larvae should not be starved and they must be brushed on a paraffin paper in 

a rearing tray or blue polythene sheet (Rearing bed). 

▪ This is done by sprinkling chopped tender mulberry leaves of size 0.5 to 1 cm2 over the 

hatched larvae.  The larvae crawl on to the leaves. 

▪ After 8 to 10 minutes, the egg sheet is inverted over rearing tray and gently tapped. 



▪ Worms that are still attached to the egg sheets should be gently removed to the tray with 

a feather. 

▪ A rearing bed is prepared and some more chopped leaves, if necessary, are sprinkled. 

▪ To prevent drying of leaves and to maintain the required humidity in the rearing bed, wet 

foam pads and paraffin paper covering are provided. 

Post cocoon processing 

The method of obtaining silk thread from the cocoon is known as post cocoon processing. This 

includes stifling and reeling. 

The process of killing the cocoons is called stifling. The process of removing the threads from 

the killed cocoon is called reeling. For reeling silk the cocoons are gathered about 8 -10 days 

after spinning had begun. The cocoons are first treated by steam or dry heat to kill the insect 

inside. This is necessary to prevent the destruction of the continuous fibre by the emergence of 

the moth. The cocoons are then soaked in hot water (95° -97°C) for 10- 15 minutes to soften the 

gum that binds the silk threads together. This process is called cooking. The “cooked” cocoons 

are kept in hot water and the loose ends of the thread are caught by hand. Threads from several 

cocoons are wound together on spinning wheels (Charakhas) to form the reels of raw silk. Only 

about one-half of the silk of each cocoon is reelable, the remainder is used as a silk waste and 

formed into spun silk. Raw silk thus obtained is processed through several treatments to bring 

about the luster on the thread. 

 Uses of Silk 

1. Silk fibers are utilized in preparing silk clothes. Silk fibers are now combined with other 

natural or synthetic fibers to manufacture clothes like Teri-Silk, Cot-Silk etc. Silk is dyed and 

printed to prepare ornamented fabrics. They are generally made from Eri-silk or spun silk. 

 2.     Silk is used in industries and for military purposes. 

  



3.     It is used in the manufacture of fishing fibers, parachutes, cartridge bags, insulation coils for 

telephone, wireless receivers, tyres of racing cars, filter fibres, in medical dressings and as suture 

materials. 

 Diseases and Pests of Silkworm: 

 The profitable silk industry is threatened by various diseases caused by the virus, fungal, 

bacterial and protozoan infections but also by insect predators, birds and other higher animals. 

Ants, crows, kites, rats, feed upon silk worms thereby causing a great loss to silk industry. 

Pebrine, is a dangerous disease to in silkworms and the causative organism is Nosema bombycis , 

a protozoan. This silkworm disease is transmitted through the egg of the mother silkworm and 

also through ingestion of contaminated food. Flacherie generally occurs in the mature larvae and 

is caused mainly by bacteria like Streptococcus and Staphylococcus. Grasserie is a most 

dominant and serious viral disease. It is caused by Bombyx mori nuclear polyhedrosis virus 

(BmNPV) a Baculovirus, which belongs to sub group ‘A’ of the Baculoviridae. Among the 

fungal diseases, white muscardine is common. This disease is caused by 

fungus Beauveria bassiana. 

  

___________________________________ 

 

 

 

 

 

 

 

 

 

 



 Sericulture 
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What is Sericulture? 

         An art and science for silk production                 

Or 

Rearing of silkworms for the production of silk  

                                             

 

 

  



 Silk is made up of two primary proteins; a 

fibrous protein known as Fibroin, and a 

sticky protein known as Sericin, with the two 

comprising 70–80% and 20–30% of silk, 

respectively. 

 Silk is often produced by the labial or 

larval salivary glands (also known as silk glands) of 

silkworm larvae just before pupation. 

 



 



India, second largest producer of silk , only 
country producing all five types of silk.  
 

Silk and silk goods are very good  foreign   
exchange earners. 
 

 Sericulture is mostly a village- based  
   industry: 
          - Providing employment opportunities 
 
          - Capable of generating adequate income 

 

 



Silk producing countries: 

  China> India>Uzbekistan> 
Thailand > Brazil 

   

 

China and India are the  

   two main producers, with more 

   than 60% of the world’s annual  

   production. 

 

 Silk consumers countries: 

    USA> Italy> Japan> India>   

    France 

 



 

Global Silk Production (in Metric Tonnes) 



Main Research Institutes 

Central Silk Board( Ministry of Taxtile, Gov. of India) - 

Mysore 

Central Sericultural research And Training Institutes/Centres 

(CSR & Tis)-  Mysore (Karnataka-mulberry), Berhampore 

(West Bengal-mulberry) and Pampore (Jammu & Kashmir) 

 Central Tasar Research & Training Institute- Ranchi 

(Jharkhand) 

 Central Muga Eri Research and Training Institute- 

Lahdoigarh (Assam) 

 Central Sericultural Germplasm Resources Centre-  Hosur 

(Tamil Nadu) 

Research Extension Centres (REC) for Mulberry (13), Tasar 

(3), Muga (2), Eri (2) 

 





Different types of Silkworm 



Phylum - Arthropoda 

   Class - Insecta 

      Sub-Class - Pterygota 

         Division - Endopterygota 

            Order - Lepidoptera  

                Family- Bombycidae/ Saturniidae 

 Bombycidae includes domesticated silkworm 

     Bombyx mori 

 Saturnidae includes wild silkworms 

     Antheraea mylitta 

     Antheraea proyeli 

     Samiya cynthia ricini (=Philosamia ricini) 

     Antheraea assamensis 
 

Classification of Silkworm 



 Types of Silkworm based on Voltinism 

 Voltinism is the ability of silkworm to produce one to several 

generations in a year 

 

 Based on voltinism the silkworms are of three types : 

 

 Uni-Voltine (one generation/crop/ year) : produces diapausing eggs  

 Bi-Voltine( two generations/crop/ year) : produces diapausing and 

non-diapausing eggs 

 Multi or poly-Voltine (more than two generations/crop/ year) : 

produces only non-diapausing eggs 

 

 Acid treatment (HCL) is given for breaking diapause 



 Bombyx mori  (Monophagous) is the most widely used and 

intensively studied silkworm. 

 Univoltine , bi-voltine , and multi-voltine races and they are of pure 

and hybrid strains. 

 Produces white or yellow coloured silk filaments. 

 Host plant: Mulberry leaves 

 Silk producing states: Karnataka, Andhra Pradesh, West Bengal, 

Tamil Nadu and Jammu & Kashmir  which together accounts for 92 

% of country's total mulberry raw silk production. 
 

 
 

 

 

Bombyx mori (Mulberry silk) 

 





Uni or Bi-voltine 

Host plants:  

 Arjun (Terminalia 
arjuna) 

  Assan (T. tomentosa) ,  

 Sal (Shorea robusta ) 

 and Ber (Z. jujuba ) 

Silk producing states:  

Jharkhand, Chattisgarh and  

Orissa, M.P., 

Maharashtra, West Bengal  

and Andhra Pradesh 

Colour- Copper 
 

 

Silk mainly used for  

furnishings and interiors 
 

 
 

 

 

 
Antheraea mylitta (Tropical tasar silk) 

Hammock 

Hen’s egg size pupa 



 

 

Antheraea proyeli (Temperate tasar silk) 

Host plants: oak (Quercus 

serrata, Q. incana Q. 

semecarpifolia and other 

secondary food plants. 

Silk producing states:  

Manipur, Himachal Pradesh, 

Uttarakhand, Assam, Meghalaya 

and Jammu & Kashmir. 

China is the major producer of 

oak tasar, produced 

by   Antheraea pernyi. 

Larvae and pupae are consumed 

in fried, roasted and curry forms. 
 



  Philosamia ricini (Eri/Arandi silk) 
o It has natural copperish (White or brick red) colour filaments . 
o cocoons are very weak, filament is neither continuous nor uniform . 

thickness, thus cocoons cannot be reeled. So Spinning by takli or charkha. 
o Pupae are not killed, so called ‘ahimsa silk’ used to make winter wrappers. 
o Host plants: Castor ( Ricinus communis) and Tapioca (Manihot esculenta), 

Papaya leaves. 
o Silk producing states: Assam, Bihar, Manipur, Meghalaya, Nagaland and 

West Bengal. 
o Multivoltine ( 4-6 crops/yr) . Not much durable. 
o Females are allowed to lay eggs on kharikas. 
o Resistant from virosis. 
 

Wooly peduncleless 

cocoon 



 Golden – yellow silk thread (strong and attractive) 

 Host plants: Som  (Persia= Machilus 

bombycina),Soalu (Litsea polyantha)  leaves . 

Secondary host plant are Mejankori, Digloti, 

Chapa and Patihanda 

 Semi domestic sp. 

 Multivoltine ( 5-6 broods/yr). Chawki worms  

      (Chawki rearing) 

 Silk producing state: Assam 

 Polymorphism is absent 

 Reared on Chandalis ( triangular bamboo sieves) 

Antheraea assamensis (Muga silk) 

Filmsy peduncle 



Methods of Rearing Silkworm 

 I. Cultivation of mulberry plants as food for the silkworms: 

 The first component, is to grow the food plants for the silkworms.  

 Mulberry leaves are widely used as food for silkworm Bombyx mori and 

the cultivation of mulberry ( family Moraceae) is called as Moriculture.  

 Two species, Morus alba (white type locally called Toot) and Morus indica 

( Shahtoot) 

 Presently improved mulberry varieties like Victory1, S36, G2 and G4 

which can withstand various agro - climatic and soil conditions are used for 

planting. 

 The favourable season for cultivating of the mulberry plants is June, July, 

November and December. 

 The mulberry crop production technology includes land preparation, 

preparation of cutting, planting techniques, maintenance of mulberry 

nursery, disease and pest management and uprooting for raising new 

mulberry gardens.  

 Mulberry is also being grown as tree plant at an height of 123 -152 cm with 

20 x 20 cm or 25 x 25 cm spacing to harvest better silkworm cocoon crops. 

 



The method of leaf harvest depends on the type of rearing 

practiced. 

It is preferable to harvest the leaves during morning hours.  

There are three methods of harvesting of mulberry leaves: 

1. Leaf picking: Individual leaves are harvested with or without  

petiole. Leaf picking starts 10 weeks after bottom pruning and  

subsequent pickings are done at an interval of 7 - 8 weeks. 

2. Branch cutting: The entire branches are cut and fed to the  

worms. Before that, topping is done to ensure uniform maturity of  

the lower leaves. 

3. Whole shoot harvest: The branches are cut at ground level by  

bottom pruning. Shoots are harvested at an interval of 10-12  

weeks  and thus 5 to 6 harvests are made in a year. 

Methods of harvesting and preservation of the leaves 



Time of harvest: It is preferable to harvest the  

leaves during morning hours. 

Preservation of leaves: Use leaf preservation  

chamber or wet gunny bags to store the leaves or  

cover the bamboo basket with wet gunny bags to  

keep it cool and fresh. 

 



 

 

Silkworm Rearing House and Appliances 

House:  

 

Any well ventilated building can be used. 

 

Mud wall thatched houses are the best as they are 

  Cool in summer 

  Warm in winter season  

 

400 sq ft. area is required for 100 DFL’s  

            (1 DFL ie. Disease free layings = 400 eggs) 

 

Rearing shed must be in east/ west direction. 



II. Accessories 

 Racks 

 Rearing trays 

 Circular trays 

 Chandraki 

 Baskets 

 Chopping knife 

 refrigerator 

 



•Feeding Trays and Rack/Machan 

 
 Feeding/ circular trays are 

made of bamboo mattings 

with raised borders. 

 Freshly hatched worms are 

kept in flat trays with 

small pieces of mulberry 

leaves. 

Machan/ rack is used to 

accommodate large 

number of trays in a 

limited space. 

 



 Ant wells: The legs of rearing stand are kept in 
ant wells to protect from ants. 
 

 Foam rubber strips: These are kept around 
rearing bed to maintain humidity. 
 

 Chop sticks: used to pick up younger stages of 
larvae. 
 

 Feathers: used for brushing together newly 
hatched worms. 

 



• Nets and spinning trays 
 

 Trays are covered with the 
nets. 

 These nets are used to 
protect larvae from the by-
pruducts like excreta, 
remains of leaves. 

 Mature larvae are 
transferred to special type 
of spinning trays/ chandraki 
so that they can spin the 
cocoon without any 
disturbance. 

 CuSO4  solution is used to 
wash machan, feeding 
trays, spinning trays, nets 
for disinfection. 
 



III. Selection of race of silkworm (eg. Mysore, Nistari, 

Nandi) 

IV. Procedure of Sericulture ( Mountage/ cocoonage/ 

Chandrikas) 

 Seed cocoon preservation (grainage- center for producing 

disease free seeds) 

 Separation of sexes 

 Pairing of adults after emergence 

 Allowing oviposion (= egg production):  

 Rearing of the silkworm 

 Stifling or killing the pupae inside cocoon 

 Reeling the thread (reeled silk and spun silk) 

 Throwning: Twisting of 1 or more threads of raw silk for strong 

weaing or nitting  (organzine, crepe, tram and thrown singles) 

 



Temperature and Humidity for rearing silkworm 

S.  

No 

Silkworm stage Quantity of mulberry leaf required 

(approx.) (Kgs) 

1 1st  instar 2-4 

2 2nd instar 4-8 

3 3rd instar 30-40 

4 4th instar 80-90 

5 5th instar 600-650 

Leaf requirement (400 eggs per DFL’s) 

S.  

No 

Stage Temperature 
0C 

Humidity 

% 

Spacing (for 100 

dfl’s) in Sq. ft 

1 1st  instar 26-28 85-90 4-14 

 2 2nd instar 26-28 85-90 15-45 

3 3rd instar 25-26 80-85 46-90 

4 4th instar 24-25 70-75 91-100 

5 5th instar 23-24 70 181-360 



Allowing oviposiion (= egg production):  

 
 After de-coupling the females are first placed on a paper or egg cards, 

covered individually with a cellule. The moths normally lay eggs from the 

afternoon onwards and reach peak stage by early night hours. This egg 

laying process is known as Ovi-position. There are two types in 

preparation of layings.  

I. Segregated egg laying has two methods: 

 a. Pasteur’s method (followed in China, Japan) 

 b. Cellular bag method (followed in European countries) 

II. Mixed egg laying also has two methods: 

 a. Flat card method   b. Loose Egg method 

a. Flat card method : It is used for industrial egg production on a very large 

scale. Egg sheets contain 20-42 squares, arranged in 60 x 90 cm tray. Each 

female moth is kept in a square and covered with cellule.  

b. Loose Egg Preparation: It is similar to the flat card method except that the 

eggs are laid on smooth side of a starched paper.  



 

 The eggs are soaked for 30 min. to 1 hr in water to separate the eggs from paper, 
then soaked again for 10 min. in 0.5% bleaching podwer to remove glue. 

 Then transferred to a salt solution of 1.06-1.20 specific gravity to remove floating 
unfertilised eggs. 

 The fertilised eggs are washed in 2% formalin to disinfect, dried and packed in 
boxes. 

 After hatching the larva start feeding and full grown larva spun cocoon. 
 The thread becomes wrapped around the body of larva forming a pupal case or 

cocoon. 
 This process continues for 3-4 days, at the end of which the caterpillar is enclosed 

within a thick, somewhat hard, oval, cocoon. 
 The pupa is finally metamorphosed into young adult moth in about 12-15 days. 
 This young moth/imago secretes an alkaline fluid to soften one end of the cocoon 

and then escapes by forcing its way out of the softened silk. 
 

 



 Soon after the emergence, the silk moths mate, lay 

eggs and die. 

 Just after the formation of cocoons healthy cocoons 

are selected and kept in cages for the next crop. 

  

 

Methods of disinfection:  

Spray 2 % formalin with 0.3% slaked lime or 2.5 % 

chlorine dioxide with 0.5 % slaked lime @ 2 l/m2 area 

for disinfecting the rearing house immediately after 

completion of rearing and three days before brushing. 

Dip the rearing equipments in 2 % bleaching powder 

solution and sun dry before use. 

Dust 5% bleaching powder with slaked lime powder 

@ 200 g/m2 around the rearing house and passages and 

sprinkle water @ 1 lit / m2 floor area. 



 Before reeling the thread the 

cocoons are dipped in a container 

of hot water for more than 10 

minutes. 

 

 During this period they are 

continuously stirred with a rod. 

 

 Outer portion is loosened and 

removed in the form of long tapes 

and the end of the continuous 

filament is found. 

 

 Then the silk thread is rolled on a 

reel. 

 

Reeling of silk thread 



 

 Following precautions for rearing silkworms:— 

 Worms should never be kept over-crowed in a tray. 

 Dried or dusty wet leaves should never be fed to the worms. 

 Free ventilation is a must but wind should not be allowed 

directly over the worms. 

 There should be equal distribution of leaves among the worms. 

  Worms which are under process of moulting should not be 

disturbed otherwise they may die or moulting may be delayed. 

 There should be no dust at the floor of the house. For this it 

should be well plastered with cow-dung or mud at regular 

intervals. 

 Smoking should be strictly prohibited in the rearing room. 

 Worms should not be handled with dirty hands otherwise they 

may get diseased. 

 One should enter the rearing house only after putting off the 

shoes, chappals etc. 
 



 Other uses beside silk 
 

 Silkworm pupae are rich in oil content 

and used in cosmetic industry.  

 

 Pupal cake is a rich source of protein 

suitable for poultry and fisheries. 

 

 Eri pupa eaten  as a source of protein and 

nourishment. 

 
   Silkworm litter is used for bio-gas production and used as a fuel for cooking in the rural        

      area. 

Cocoon are good source of nitrogen so can be used as soil fertilizer. 

 

   Medical application. 

 

   Cosmetics such as facial masks, dermal lotions, powders etc. 

 

   Interior home decor and handicrafts 

                  -  Wall papers 

                  -  Lampshades 

 



   Silkworm Disease and its Management 

  Viral disease (Grasserie and Flacherie) 
 

 

 Grasserie and Flacherie are caused by NPV  and  Densonucleosis 
virus, respectively. 

 

 The integument of diseased larvae will be fragile and breaks 
easily. 

 
 Milky fluid containing many polyhedral inclusion bodies oozes 

out from the larval body. 

 
 

 

 

  Diseased larvae will be sluggish with 

    swollen intersegmental region. 

 

  The diseased larvae do not settle for 

    moult and show shining integument. 

 

  The dead larvae hang by hind legs head 

    downward. 

 
  



Management 

 

 
 

 

 

Sun drying of rearing appliances for one/two days. 

 

Disinfection of rearing room and appliances with 5% bleaching powder. 

 

Disinfection of worms, trays and discarding of diseased worms. 

 

Ensure proper ventilation and air circulation. 

 

Provide proper bed spacing. 

 

Feed the larvae with nutritious mulberry leaves. 

 

Collect and burn infected larvae, faecal matter and bed refuses. 

 

Dust the bed disinfectant, Vijetha (or) Resham Keet Oushadh on the larvae, 

after   each  moult and ½ hr. before resumption of feeding (3 kg/100 dfl). 

 

Spray 1% of extract of Psoralea coryleifolia on mulberry leaves, shade dry and feed 

worms once during. 



Symptoms: 
  

 
 

 

 

Diseased larvae will be stunted in growth, dill lethargic soft 

and 

   appear flaccid. 

 

Cephalothoracic region may be translucent. 

 

Larvae vomit gut juice, develop dysentery and excrete chain 

type fecus. 

 

Larvae on death develops emit foul smell. 

 

Bacterial disease 



    Management 

 

 
 

 

 

Maintenance of hygienic condition. 

Disinfection of rearing room and appliances. 

Disinfection of worms, trace and discarding of sick 

worms. 

Avoid injury to the worms, overcrowding of trays and 

accumulation of faeces in the rearing bed. 

Feeding the larvae with healthy nutritious leaves. 

Early diagnosis and rejection of infected lots. 

Avoid spraying commercial B. t. insecticides in nearby 

mulberry field. 

Apply antibiotics like Streptomycin / Tetracyclin / 

Ampicillin 

   



 

 
 

 

 

Symptoms: 

 White muscardine, 

common fungal disease 

caused by Beauveria 

bassiana. 

 Larvae prior to death will 

be lethargic and on death 

are flaccid. 

 Oil specks may be seen on 

the surface of larvae. 

 Hard, dry and mummify 

into a white or green 

coloured structure. 

 Diseased pupae will be 

hard, lighter and 

mummifies 

Fungal Disease 



 

 
 

 

 

    Management 
 
Sun dry  rearing appliances. 

 
Disinfect the rearing room and utensils with 5 % bleaching 

powder. 
 

Avoid low temperature and high humidity in the rearing room. 
 

Keep  rearing bed thin and dry. 
 

Early diagnosis and rejection of infected lots. 
 

Apply Dithane M45 (3 kg/100 dfls) / Vijetha supplement as 
disinfectant on the larvae. 
 

Disinfect rearing rooms and trays with 4 per cent 
pentachlorophenol to control Aspergillosis. 
 



 

 
 

 

 

Protozoan disease: Pebrine 
 

Caused by Nosema bombycis 

 

Moth lays fewer eggs. 

 

Eggs do not firmly attached to the 

  egg sheet. 

 

Larvae show slow growth, undersized 

  body and poor appetite. 

 
 
Larvae reveal pale , rubbery and flaccid body. 

 

Tiny black spots appear on larval integument. 

 

Diseased pupa may develop black markings on the surface. 



 

 
 

 

 

Management 

Disinfection of rearing room and equipments. 

 

Maintain strict hygienic conditions. 

 

Surface disinfect the layings in 2 per cent formalin for 10  

  minutes before incubation. 

 

Collect and burn diseased eggs, larvae, pupae and moths, 

  bed refuses, faecal pellets, etc. 

 

Spray 70ml of Amruth solution (20g/ lt.) per Kg of mulberry 

  leaf/ shoot. 



 

 
 

 

 

Enemies of Silkworm and their Management 

Eggs of uzifly 
Black scars on 
silkworm larva 

Damage to 
cocoons uzifly 

1. Uzi fly (Exorista sorbillians) - 

Diptera- techinidae 

 Fly lay eggs on grown up larvae 

of silkworm and maggots on 

hatching eat body contents of 

caterpillar. 

Management 

 Crevices of the rooms should 

be closed to prevent maggots 

pupating in the soil. 

 Dusting of china clay @ 3g/100 

on spinning larvae before 

mounting. 

  Ectopupal Heperparasitoid : 

Nesolynx thymus @ 1 lakh 

adults/100 dfls  
 

 



 

 
 

 

 

2. Beetles (Dermestes cadeverinus)-Coleoptera 

 

Female beetle lays eggs in the crevices, organic 
matter and wooden boards. 

 

Adults and grubs eat cocoons, enclosed pupae and 
the eggs of silkworms. 

 

Management 

Closure of cracks and crevices 

 

Cleaning of rearing room 

 



3. Ants  

 Attack silkworms in rearing trays 

Management 

 Legs of the rearing stands should be dipped in ant 
wells (water+kerosene) 

 
4. Others like: Lizards, birds, rats and squirrels 

 Feed on silkworms  

Management 

 Rearing rooms should be kept free from lizards 

 Setting of traps for rat and squirrel control 

 Scaring of birds from the vicinity 

 



                          

Thanx….. 



Lac culture

Dr. Poonam Srivastava, Associate Professor

Department of Entomology; GBPUAT, Pantnagar



 Lac is a natural resin of animal origin. It is secreted

by an insect, known as lac-insect. In order to obtain la

c, these insects are cultured and the technique is calle

d lac-culture.



 Lac has been used in India from time immemor

ial for several purposes, from the epic of Mahabh

arat it has been recorded that Kauravas built a pal

ace of lac for the destruction of Pandavas.

 We come across references of lac in the Atharv

aveda and Mahabharata, so it can be presumed th

at ancient Hindus were quite familiar with lac an

d its uses.

 Lac resin was once imported in sizeable quantit

y into Europe from India along with Eastern woo

ds.



 Scientific study of lac started much later in 1709, Fath

er Tachard discovered the insect that produced lac. 

 First of all, Kerr (1782) gave the name Coccus lacca

which was also agreed by Ratzeburi (1833) and Carter (

1861).

 Later Green (1922) and Chatterjee (1915) called the l

ac- insect as Tachardia lacca. 

 Finally, the name was given as Laccifer lacca (Kerr) 

and now Kerria lacca.



Among the lac insects, Laccifer lacca (Kerria lacca )is the mo

st important that produces the bulk of the lac for commerce.

Phylum — Arthropoda

Class — Insecta

Order — Hemiptera

Super-family — Coccidae

Family — Lacciferidae

Genus — Laccifer 

Species — lacca

Female lac insect secretes resin through resin glan

ds situated in the abdomen.







The important lac producing countries are

1. India 2.Thailand 3.China

Lac Production in India





Main host plants

 Palas (Butea monosperma)

 Kusum (Schleichera oleosa)  

 Ber (Zizyphus mauritiana) 

Other host plants

 Cajanus cajan (Arhar)

 Shorea talura

 Ficus sp. (Peepal & Bargad)

 Babul (Acacia arabica)

 Khair (Acacia catcchu)

 Flemingia semialata (Bara solpa

n)

Lac cultivation on Flemingia is very easy compared to oth

ers due to its simple methods of propagation, the waiting p

eriod of just one year, high rate of lac production.

Palas Kusum Ber 

Host plants of lac insects in India





 Lac insect is a minute crawling scale insect which ins

erts its suctorial proboscis into plant tissues, suck juice

s, grows and secrets resinous lac from the body. 

 It’s own body ultimately gets covered with lac in the 

so called  “CELL”. 

 Lac is secreted by insects for protection from predato

rs.

 Although lac insect is natural pest on host plant but n

ot being treated as pest because:

1. Yield a useful product.

2. Host plants are economically not so important.

3. The insects cause only temporary damage. 



Male Lac-insect:

 Larger in size and red in colour. 

 The body is typically divided into head, thorax and abdomen. 

 The head bears a pair of antennae and a pair of reduced eyes. 

 Mouth parts are absent so a male adult insect is unable to feed

.

 Thorax bears three pairs of legs. 

 Wings may or may not be found. 



Female Lac-insect:

 It is smaller in size. 

 Head bears a pair of antennae and a single proboscis. 

 Eyes are absent. Thorax is devoid of wings and legs.

 The head, thorax and abdomen are not clearly distinct.

 The loss of eyes, wings, and legs are due to the fact that the f

emale larvae after settling down once never move again and th

us these parts become useless and ultimately atrophy.



 The life cycle of lac insect takes about six months and c
onsists of stages: egg, nymphs, pupa and adult.

 The lac insects have an ovoviviparous mode of reprodu
ction.

 females lays 200-500 ready to hatch eggs i.e. the embry
os are already fully developed in eggs when these are laid
.

 Eggs hatch within a few hours and crimson red nymphs
(crawlers) come out.

 The emergence of nymph is called swarming, and it ma
y continue for 5 weeks and then crawl on a branch.

Life cycle of Lac insect



 On reaching soft succulent twigs, the nymphs settle

down close together at rate of 200-300 insects per squ

are inch and start feeding on sap of the tree.

 After a day of settling, the nymphs start secreting re

sin from the glands distributed under the cuticle throu

ghout the body except mouth parts, spiracles and anu

s.

 The resin secreted is semi-solid which harden on ex

posure to air into a protective covering.

 After first molt both male and female lose their app

endages and eyes.

 Within the cell both become mature in about 8 week

s.



 Female increase in size to accommodate her growin

g numbers of eggs.

 Now lac resin is secreted at a fastest rate.

 After 14 weeks ,the female shrink in size and provid

e space for eggs.

 At this time, two yellow spots appear at the rear end

of the cell.

 The spots enlarge and become orange colored, this i

ndicate the producing more eggs in the space called O

VISAC.

 The ovisac appears orange due to crimson fluid call

ed lac dye which resembles cochineal.

 This indicate that the eggs will hatch in a week.



 After the life cycle has been completed and when ne

xt generation begin to emerge, the resin encrusted bra

nches are harvested.

 They are scrapped off, dried and processed for vario

us lac products.

 A portion of brood lac is remained from previous cr

ops for the purpose of inoculation to new trees.



.



1.Kusumi- grown on kusum or on other host plants using k

usumi brood. 

 Prosopis juliflora a new host for kusmi lac cultivation i

n Gujarat.

2. Rangeeni- thrives on all hosts other than kusum.

 Kusumi lac is better and fetch higher price.

Strain Crop Time of inoculation With brood lac 

from

Time of

harvesting

Rangeeni

Baisakhi October- November Katki crop June – July

Katki June – July Baisakhi October-November

Kusumi

Jathwi Jan – Feb Aghani June – July

Aghani June - July
Jathwi Jan - Feb



 Cultivation of suitable new host plants by putting broo

d lac on suitable host plant.

 Pruning of trees.

 Use of new stocks and breeds of lac insects.

 Infestations of host tree/ inoculation.

 Coupe system of lac cultivation.

 Management of enemies of lac

insects.



Apical/ light pruning 

 Branches more than 2.5 cm in thickness are not cut, bran

ches 1.25 cm or less in thickness are completely cut away.

 Branches between 1.25 & 2.5 cm in thickness are cut lea

ving a stalk about 30-45 cm length e.g. Palas, Kusum ,  a

nd Ber.

Basal/ Heavy Pruning

Pruning should be done at a h

eight of 10-15 cm from ground 

level e.g. Bara solpan



Aghani (2

4%)
Baisakhi 

(28%)

Jethwi 

(32 %)

Katki (16

%)

Crop-wise share in total lac production

Strain Crop Time of inoculation With brood lac 

from

Time of

harvesting

Rangeeni

Baisakhi October- November Katki crop June – July

Katki June – July Baisakhi October-November

Kusumi

Jathwi Jan – Feb Aghani June – July

Aghani June - July
Jathwi Jan - Feb



 Infection from one plant to other occurs by natural movements

of insect called Natural Inoculation.

 Prior to about two weeks of hatching, lac bearing sticks (brood lac)

of six inches kept in cool place, when larvae start emerging then ino

culate to the host trees. This process called Artificial Inoculation.



 In the Kusumi farms, five coupe system

with equal number of trees in each coupe

having 18 months rest in between prunin

g and inoculation should be adopted.

 In Rangeeni farms, two coupe system w

ith equal number of Palas trees having six

months rest is adopted for raising Baisha

khi- cum- Katki crops in alternate season

s.



Harvesting may be done before swarming (im

mature) or after swarming (mature).

Immature harvesting- Immature harvesting pro

duces ‘Ari lac’.

 In case of Palas  (Rangeeni) Ari lac gives better 

production.

Mature harvesting-Mature harvesting produces 

the mature lac.

 Lac (Phunki lac) is collected after swar

ming.

 This operation is done after the appearance of ye

llow spot on the posterior side of lac cell towards c

rop maturity.

 Cutting of twigs can be done at any time betwee

n the stages while yellow spot occupies one third to

one half of the cell area.

HARVESTING



The lac present on the twig is scraped 

and collected.

The scrapped lac from the twigs of  h

ost trees is called Stick lac.

After grinding, the unnecessary mater

ials like dusts and fine particles are rem

oved. 

The remaining resin is dried, winnow

ed and sieved to get the semi refined co

mmercial variety product called  Seed 

lac.

Decaying bug bodies turn the water a 

deep red that is processed further to get 

the by-product lac dye.



The seed lac is sun dried an

d then melted to produce ‘

Shellac’.

Seed lac is processed into 

Shellac by any of the thre

e methods:

Hand made Process

Heat Process

Solvent Process



• The seed lac is filled into long sausa

ge shaped cloth bag of about 2 inch di

ameter and 30 feet long.

• By twisting the bag, molten lac is sq

ueezed out through cloth.

• The residue left inside cloth bag is a

nother variety of refuse lac known as “

Kiri lac”.

• The molten filtered mass is stretched 

into sheets approx 0.5 cm thick and thi

nner by skilled work man with the hel

p of glazed ceramic cylinder.

• Alternatively, the molten mass is all

owed to solidify in form of discs, and t

hen it is called as Button Lac. 





• Seed lac is melted by s

team heat.

• The filtered molten lac 

is drawn into long and c

ontinuous sheets with h

elp of roller.

• The sheet is then brok

en into pieces called fla

kes.

• 100,000 lac bugs to m

ake 1 lb. of shellac flake

s.



• The solvent process is used
to purify the semi refined lac,
dewaxed and decolorized.

• Shellac can be obtained as e
nd product. The normally amb
er colour resin can also be ble
ached to get bleached shellac.

• Seed lac is dissolved in a re
frigerated alcohol and filter th
rough filter press to remove w
ax and impurities.

• The colour may be removed
to any required standard by ch
arging with the activated carb
on and then alcohol is recover
ed.

• The molten shellac is stretc
hed with a roller.

The seed lac is filtered agai

n. The resulting shellac is h

eated, forced through roller

s and formed into sheets

The seedlac is mixe

d with ethyl alcohol

. The resulting liqui

d is forced through 

rollers to form sheet

s

Solvent Process





Percentage of different constituents of lac are:

 Resin – 68 to 90%

 Dye – 2 to 10%

 Wax – 5 to 6%

 Mineral matter – 3 to 7%

 Albuminous matter – 5 to 10%

 Water – 2 to 3%



 Lac dye as a coloring material

 Lac wax is used in –

 Polishes applied on shoes, floor, 

automobiles etc.

 Food and confectionary, and dru

g

 tablet finishing

 lipsticks

 Crayons



Shellac is a natural gum resin an

d is used as-

 Filling  material in hollows o

f ornaments

 Binder for flexographic print

ing inks

 Polishing , matt finishing

 Stiffeners

 In insulation, capping, lamina

tion



Bleached shellac is used for:

 Coating of fruits and vegetables

 Coating in tablets & capsules

 Coating in confectionary

 Coating in aluminium foil, paper

 Aleuritic acid, obtained from shellac is  us

ed for manufacturing of perfumes



Natural enemies of lac insect

Predators of Lac insect account major damage (up to 35%) of 

lac. The major predators are:

 The larvae of Eublemma amabilis Moori: commonly 

known as white lac moth and  gelechiid  moth , Holocerca pul

verea Meyr : commonly known as black lac moth (Lepidopt

era) predate the lac insect both in the field as well as in stora

ge.

 Ephestia sp. and Chrysopa spp. are also minor predators o

f lac insects.

Moth, Eublemma amabilis



 Other enemies are squirrels, monkey, rat, bat, birds

(wood peckers), man etc.

 Damage is also done by climatic factors such as ex

cess heat, excess cold, heavy rain, and storm and partl

y by the faulty cultivation methods.



Following precaution should be taken:

• Only healthy pest-free brood lac should be used for

inoculation.

• Entire crop should be harvested, as left over may at

tract the pests.

• The stick or phunki lac should be fumigated or imm

ersed in water to kill the pest, if any.

• Scrapping of encrusted lac from twigs should be do

ne as soon as possible.

• Lac obtained should be immediately converted into

seed lac and not left near the inoculated lac hosts.

• Infected stick lac should be destroyed along with pr

edators and pests.



Use of 60 mesh synthetic netting (brood bag) to enclos

e brood lac for inoculation purposes can reduce infestatio

n of enemy insects of lac.

Egg parasitoid viz. Trichogramma achaea, T. exiguum,

T. ostrinae are able to suppress (upto 77-86 % in case of

rangeeni & 52-72% in kusumi crop ) Eublemma amabil

is .

 Insecticides are not safe, as it also kill the living lac in

sects



Thanx…



Mass multiplication techniques of important bio-control agents 

1. Mass production technique of Trichogramma spp. : 

The genus Trichogramma is cosmopolitan in distribution and present in all terrestrial habitats 

and is one of 80 genera in the family Trichogrammatidae. Trichogramma primarily parasitise 

eggs of Lepidoptera, but parasitism also occurs in eggs of other orders such as Coleoptera, 

Diptera, Hemiptera, Hymenoptera and Neuroptera. It is important for plant protection because of 

its wide spread natural occurrence and its success as biological control agent by mass releasing. 

It has the distinction of being the highest produced and most utilized biological control agent in 

the world. Trichogrammatidae includes the smallest of insects, ranging in size from 0.2 to 1.5 

mm.  

Biology of Trichogramma:  

The development of all Trichogramma spp. is very similar. Being an egg parasite, the female 

drills a hole through the chorion and deposits its eggs within the egg of the host. The internal 

pressure of the egg forces a small drop of yolk out of the oviposition hole. Females feed on this 

yolk, which increases their longevity under laboratory conditions. Female parasitizes from one to 

ten eggs per day or from ten to 190 during her life. Large females parasitize more eggs than 

smaller females. The number of eggs laid per host egg may vary from 1 to 20 or more depending 

upon the size of the host egg. However, in sugarcane in which moth borer eggs are small, 

generally 1 or 2 parasites develop per egg.  

A female parasitoid can distinguish already parasitised eggs, thereby avoiding superparasitism or 

multiple-parasitism under natural conditions. Fecundity varies from 20 to 200 eggs per female 

according to the species, the host, and the longevity of the adult. Eggs in the early stages of 

development are more suitable for parasite development. Older eggs, especially those in which 

the head capsule of the larva is visible, are not usually parasitized and if they are, parasite 

survival is much lower. Venom injected by the female at the time of oviposition is believed to 

cause this predigestion of the egg‘s contents.  

During the 3rd instar (3 to 4 days after the host egg was parasitized) dark melanin granules are 

deposited on the inner surface of the egg chorion, causing the host egg to turn black. This is an 

invaluable diagnostic character for distinguishing them from unparasitised eggs. Larvae then 

transform to the inactive pupal stage.  



The adult wasps emerge from the pupae and escape the host egg by chewing a circular hole in 

the egg shell. The black layer inside the chorion and the exit hole are evidence of parasitism by 

Trichogramma. The egg, larval and pupal stages of  

Trichogramma at 28 ± 2oC are completed in about 1 day, 3 to 4 days, and 4 to 5 days 

respectively. Thus, the life cycle is completed in 8 to 10 days, but it may be prolonged at lower 

temperatures or hampered at very high temperatures. The adults are short lived (6- 8 days). 

Mating and oviposition take place immediately after emergence. The sex ratio is generally 1:1.  

Materials required:  

Corcyra eggs, Nucleus culture of Trichogramma, Polythene bags, Rubber bands, Scissors, Gum, 

Brush, Mesh sieve, Tricho cards, 50% honey solution, Stapler, Refrigerator/fridge and UV 

lamp/LED light. 

Steps for the preparation of Trichocards:  

 The parasitisation of Trichogramma spp., in laboratory condition on one cc eggs of 

Corcyra cephalonica, which are uniformly spread and pasted on a card measuring 15 cm 

x 10 cm is called as Tricho card. The card has 12 demarcations (stamps).  

 Apply gum on the card and sprinkle the cleaned eggs uniformly in a single layer with the 

aid of a tea strainer.  

 The excess eggs pasted are removed by gently passing a shoe brush over the card after 

sufficient air drying under fan.  

 Treat the eggs under UV lamp for 30 minutes to kill the embryo (at present price of UV 

light in market is Rs. 1,121)  

 Take polythene bag, insert UV treated “Trichocard” and nucleus card at the ratio of 6:1 (6 

Corcyra egg cards: 1 Trichogramma nucleus card) and provide 50% honey with vitamin 

E in a soaked cotton swab.  

 Remove the Tricho cards after 24 hours. On fourth day, the Corcyra eggs changes to 

black in colour and indicates the parasitization of eggs.  

 Release the tricho cards in the fields when at least 5 % adult emergence (pharate stage) is 

observed. During each release trichocards should be cut into 12 or 16 bits and staple to 

the lower side of leaf of plant during morning or evening hours.  



 At fourth or fifth day tricho cards can be stored in refrigerator/fridge at 10 degree 

centigrade up to 21 days. (if we will not store Trichocard in refrigerator then we should 

immediately release Trichocard in field.)  

Field release of Trichogramma spp. 

(Trichocards can be stapled inside plastic tea cup and the plastic tea cup can be tied to the leaf or 

shoot of the crop in an inverted manner to safeguard the eggs from adverse climatic conditions 

and hyperparasitism) 

 

 

Trichogramma species used in different crops 

 Pests  Trichogrammatids  

Apple  Cydia pomonella  T. embryophagum & T. cacoeciae  

Pomegranate  Deudorix isocrates  T. chilonis  

Ber (Plum)  Meridarches scyrodes  T. chilonis  

Cabbage, Cauliflower 

& Knol khol  

Plutella xylostella, H. armigera,  

Pieris brassicae &  

Spodoptera litura  

T. brassicae, T. chilonis &  

T. peiridis  

Brinjal  Leucinodes orbonalis  T. chilonis  

Tomato  H. armigera  T. pretiosum (Th)  

T. pretiosum (Ar) & T. chilonis  

Okra  Earias spp  T. chilonis  

Coconut  Opisina arenosella  T. chilonis & T. embryophagum  

Paddy  Scirpophaga incertulas & 

Cnaphalocrocis medinalis  

T. chilonis & T. japonicum  

Maize  Chilo partellus  T. chilonis  



Cotton  Earias vittella, H. armigera &  

Pectinophora gossypiella  

T. chilonis & Tr. bactrae  

Sugarcane  Chilo infuscatellus, C. 

sacchariphagus indicus, 

Scirpophaga excerptalis, Chilo 

auricilius & Chilo tumidicostalis  

T. chilonis & T. japonicum  

Castor  Achaea janata, S. litura &  

Conogethes punctiferalis  

T. achaeae  

 

Trichogramma field releases: 

Crop/insect  Trichogramma sp.  Recommendations  

Rice Yellow stem borer  T. japonicum  1 lakh adults /ha  

20/30 DAT at 10 days 

interval  

Rice Leaf folder T. chilonis 

Cotton bollworm  Trichogrammatoidea 

bactrae  

1.0 lakh adults /ha at 10 

days interval  

Tomato: H. armigera  T. pretiosum  1.5 lakh adults /ha at 10 

days interval  

Cabbage: Diamond back 

moth  

T. bactrae  1.0 lakh ad/ha at 

10daysinterval  

Sugarcane: Chilo sp.  T.chilonis  0.5 lakh ad/ha  

 

Mass production of Corcyra cephalonica: A laboratory host  

The rice meal moth, Corcyra cephalonica Stainton (Lepidoptera: Pyralidae) ranks first in the 

mass culturing of entomophagous insects due to its amenability to mass production, adaptability 

to varied rearing conditions and its positive influence on the progeny of the natural enemies.  

Corcyra cephalonica (Stainton) a stored grain pest has been proved to be one of the most 

efficient surrogate hosts for rearing a wide range of biological control agents. The important 

among them are egg parasitoids - Trichogramma spp., egg larval parasitoids – Chelonus 

blackburni, larval parasitoids – Bracon spp., Goniozus nephantidis, Apaneteles angaleti, insect 

predators – Chrysoperla zastrowii sillemi, Mallanda boniensis, Cyrtorhynus feltiae 



(Neoaplectana carpocapsea) are reared on the larvae of C. cephalonica. Besides, some 

entomopathogenic nematodes such as Steinernema feltiae is also reared on the larvae of C. 

cephalonica. Only an efficient and healthy insect mass rearing medium can result in mass 

production of effective biological control agents. Corcyra cephalonica can be mass multiplied 

throughout the year in all the ecological zones of India at 28°C ± 2°C and 65 ± 5% relative 

humidity considering the economics as well as quality of eggs produced.  

Materials required:  

1. Sterilized crushed Maize/Sorghum/Rice/Crushed ground nut  

2. Corcyra rearing boxes/trays made up of wood with provision of wire mesh for aeration  

3. Corcyra egg laying cage  

4. Black muslin cloth  

5. Mosquito net  

6. Table for placing of Corcyra cages and also to make convenient for moth collection  

7. Honey  

8. Tubes for collecting Corcyra moth  

9. Measuring cylinder  

10. Plastic bucket of 10 litre for egg laying purpose  

11. Brush  

Preparation of egg laying cage of Corcyra cepholonica:  

Take a plastic bucket with lid. Make a hole on the centre of upper portion of the lid to make 

provision for hanging of feed composing 50% honey solution soaked in cotton. Cut the bottom 

portion of the bucket in circular shape leaving space for fixing of wire mesh in feasibility for egg 

laying. Keep the bucket placed over a mesh sieve for egg laying purposes.  

Steps for production of Corcyra cephalonica:  

 Sterilize the wooden boxes in hot air oven at 100 degree Centigrade for 1-2 hours  

 Pour sterilized crushed Maize/Sorghum/Rice of 2.5 kg per box  

 Add 50 grams of broken ground nut, 5 grams of yeast, 1 gram of wettable sulphur,  0.05 

gms of streptomycin sulphate in each box  

 Sprinkle 1 cubic centimetre of Corcyra eggs per box on the top of culture medium and 

mix up the medium thoroughly  

 Cover the box with lid and label the date of inoculation  



 Favourable temperature for rearing is 28±2 degree centigrade and Relative humidity, 

75% +/- 5%.  

 The moth starts emerging within 45-50 days, collect the moths inside the net by glass 

tubes and transfer the moths to egg laying chamber  

 Provide cotton soaked 20% honey+ vitamin E solution as adult food in the egg laying 

chamber 

 Collect the eggs daily  

 

2. Mass production of larval parasitoids, Bracon spp.  

Bracon hebetor and B. brevicornis are highly polyphagous gregarious ecto-larval parasitoids of 

several Lepidopteran insect pests of field and horticultural crops as well as stored grain pests. It 

attacks the larval stage of the insect host and lays eggs on the surface of the host insect. Larvae 

upon hatching start feeding on host body fluids by inserting their mouth parts into the host. From 

each host larvae, two or more parasitoid larvae develop and pupate. The egg period is 1-2 days, 

larval period is 2-4 days, pupal period is 3-7 days and adult lives for 20-63 days. The total 

developmental period (egg to adult emergence) on larvae of Corcyra is 6-12 days. The eggs are 

laid singly or in groups of 2- 8. A female is capable of laying 229 eggs (142-345) on 14-32 host 

caterpillars during its life span. Female lays on an average 2-27 eggs/day. Female lays maximum 

number of eggs during the first ten days of oviposition period.  

Mass multiplication steps: 

1. Bracon spp. are mass produced on Corcyra cephalonica.  

2. Take a wide mouthed glass jar and place a cotton swab dipped in 10-50% honey solution on 

inner side of the jar.  

3. Release 30-50 adults inside glass jar and immediately cover the jar opening with a muslin 

cloth and tie with a rubber band.  

4. Place 10-15 grown up larvae (fourth and fifth instars) of C. cephalonica of more or less 

similar size above the cloth for oviposition by Bracon.  

5. Place another muslin cloth over the larvae and secure with a rubber band (larvae sandwiched 

between two layers of muslin cloth).  

6. Keep the jar a side for two days and after 48 hrs, remove parasitized larvae and transfer to a 

Petri dish and maintain separately for larval development and pupation.  



7. Repeat the procedure for obtaining continuous supply of Bracon. In this method, 50-100 

adults can easily be obtained from each jar for every two days.  

 

 

 

 



 

 

 

 

 

 

 

 

 



3. Mass production of predatory Reduviid Bugs:  

Reduviids or assassin bugs are generalist predators of insect pests. Reduviids Isyndus heros, 

Endochus inornatus, Rhynocoris marginatus, R. fuscipes and R. longifrons are widely distributed 

in India and effective predators of many insect pests of pulses, cotton, soybean, maize, tomato, 

ground nut, peas, okra etc., Predaceous reduviids are of considerable economic importance 

because they reduce the pest population by killing the host quickly with their highly proteolytic 

saliva. The effectiveness of the reduviids as biocontrol agents has been demonstrated and the 

field releases usually resulted in quick and effective control of the target pests.  

Most of the reduviids have fairly long life cycle; the egg, nymphal, adult male and female period 

varies from 8-11, 42-47, 85-125 and 85-137 days respectively. The female of different species 

lays eggs in batches of 10-28. The total fecundity varies from 42-205 eggs. One reduviid bug is 

capable of consuming upto 700 larvae of H. armigera or Spodoptera litura in its life time. The 

first and 2nd nymphal instars can consume 1 small size host caterpillar/day; 3rd and 4th nymphal 

instars can consume 2 to 3 medium size host caterpillars/day; 5th nymphal instar and adult can 

consume 3 to 4 big size host caterpillars/day In the laboratory, reduviid bugs are mass produced 

using rice moth, Corcyra cephalonica, larvae as hosts.  

Mass multiplication procedure: 

1. Take a clean, dry plastic tub/container and add sand to a depth of  2 cm.  

2. Place a cotton swab dipped in 10-50% honey solution on the inside wall of the tub/container.  

3. Place a piece of corrugated white paper for oviposition. Add 2-3 grown up larvae (4 - 5 

instars) of Corcyra.  

4. Release 2-3 pairs of young adults (M: F in 1:1 ratio) into the tub/container. Immediately, cover 

the tub/container with a muslin cloth and secure it with a rubber band.  

5. Change the cotton with honey solution and add Corcyra larvae every two days.  

6. The females lay eggs on the corrugated white paper in clusters of 40-50 eggs. Collect the egg 

masses from the white paper by cutting out the paper with eggs on it.  

7. Place the paper with egg mass in a petri dish / any plastic container and cover it with lid. Eggs 

hatch into nymphs in 7-10 days.  

8. Maintain the nymphs in the same petri dish / any plastic container for a week by adding 3 to 4, 

1 /2 /3 instar Corcyra larvae or as needed.  



9. After a week, transfer all the nymphs to a plastic tub / container (10-20 / container) with sand 

(2 cm thickness) at the bottom and a piece of multiple folded white paper (corrugated white 

paper) and cover the container with a muslin cloth.  

10. Place a cotton swab dipped in 10-50% honey solution on the side wall of container. Add 3-5 

fourth / fifth instar Corcyra larvae daily in the container.  

11. Replace the Corcyra larvae and cotton dipped in honey solution every 2 days. Maintain the 

nymphs in this way for 40-45 days or until they become adults (increase the number of Corcyra 

larvae added as the nymphs grow). During this period, nymphs go through five nymphal instars.  

12. Collect the adults and release a pair of adults (male and female) in a clean, dry tub and repeat 

the procedure for mass production of reduvids.  

13. The first and second nymphal instars can consume one small size host caterpillar / day; third 

and fourth nymphal instars can consume 2 to 3 medium size host caterpillars / day; fifth nymphal 

instar and adult can consume 3 to 4 big size host caterpillars / day depending on the requirement 

nymphs/adults can be released in the field.  

 

4. Mass production of Anthocorid bugs:  

Anthocorid bugs, particularly many species of the genus Orius (Heteroptera, Anthocoridae) are 

important beneficial insects for various agro systems feeding primarily upon thrips, aphids, 

leafhoppers, psyllids, spider mites, eggs and young larvae of several crop pests. Cardiastethus 

pygmaeus Poppius, C. affinis Poppius and C. exiguus Poppius are key predators of coconut leaf 

caterpillars. Opisina arenosella Walker and Xylocoris (Arrostelus) flavipes (Reuter) are 

associated with pest of stored grains / commodities.  

Biology of Anthocorid bugs: In most species, the eggs hatch in 4-7 days and there are 5- 6 

nymphal instars, the duration for each instar being passed in 3-6 days. The adult males live for 4-

45 and female for 6-61 days. Each female is capable of producing about 150 eggs.  

Material required: Glass / plastic beakers, polystyrene wool, water, aspirator (simply a plastic 

bottle which is having two holes and two separate tubes we will keep in separate), muslin cloth, 

cotton, camel hair brush, rubber band and Corcyra eggs etc. 

Mass production Procedure  

1. Take one litre glass/plastic beaker  



2. Provide tissue paper at the base, cotton strands and UV- irradiated Corcyra eggs inside the 

beaker  

3. Release the adults of anthocorid bugs in a beaker (ovipositional container)  

4. Provide a water soaked cotton swab inside ovipositional container and cover the ovipositional 

container with muslin cloth fastened with a rubber band  

5. Adults lay loose eggs on the cotton strands (Xylocoris & Cardiastethus sp.) or beans 

(Blaptostethus sp.)  

6. After 24 hrs, collect the adults by using an aspirator and transfer them into a fresh 

ovipositional container and repeat the same  

7. Within 3 to 5 days, yellow coloured nymphs hatch and move to the cotton strands and start 

feeding on Corcyra eggs  

8. Provide UV- irradiated Corcyra eggs and water swab for the nymphal container on alternate 

days till adults are formed (15 to 18 days)  

9. Use the adults for further egg production and continue the production cycle for field release.  

Dose:  

The dosage of release is being refined but coinciding the release of 50,000 bugs in 100 spots with 

initiation of flowering in cotton and 2 bugs per sunflower head will give effective suppression. In 

case of Cardiastethus exiguus Poppius three to six releases of 50 adults or nymphs per palm at 

weekly intervals are recommended with the first release coinciding with egg laying by O. 

arenosella 

 

5. Mass Production of Green lacewing  

The green lacewings, Chrysoperla (Neuroptera: Chrysopidae) is a cosmopolitan predator found 

in a wide range of agricultural habitats. They are important for the management of bollworms 

and aphids in cotton and tobacco and several sucking pests in fruit crops. They are capable of 

bringing down the population of the pest drastically. In India, 65 species of chrysopids belonging 

to 21 genera have been recorded from various crop ecosystems. Some species are distributed 

widely and are important natural enemies for aphids and other soft bodied insects. Amongst 

them, the green lacewing Chrysoperla zastrowi sillemi is the most common. Chrysoperla 

zastrowi sillemi is now used extensively all over the country. It is being mass produced primarily 

on the eggs of rice grain moth, Corcyra cephalonica in India.  



Morphology and Biology:  

 The eggs are stalked and green in colour. The length of eggs in various species ranges 

between 0.7 - 2.3 mm and that of the stalk between 2 - 26 mm.  

 The eggs are laid singly or in clusters. Eggs turn pale whitish and then black before 

hatching. Egg period lasts 3-4 days.  

 The larva is white in colour on hatching. The larva has 3 instars which are completed in 

10 days. The larva spins a cocoon from which the adult emerges in 5-7 days.  

 Adults on emergence mate repeatedly. Generally, pre-oviposition period lasts for 3-7 

days.  

 Adult females start laying eggs from 5th day onwards and peak egg-laying period is 

between 9-23 days after emergence.  

 The male longevity is 30-35 days and female can even live up to 60 days and lays about 

600-800 eggs.  

Material required: Facilities like rearing space (6 x 6 m), slotted angle iron racks, work tables, 

plastic louvers 60 x 22 cms with 2.5 cm cubical cells, acrylic sheets to cover the louvers, glass 

vials/plastic tubes/ containers, trough, adult oviposition cages (45 x 30 x 30 cms), plastic louvers, 

scissors and brushes, cotton wool, tissue paper, sponge, fructose, protinex, honey, yeast, castor 

pollen etc. are required for the mass rearing of chrysopids.  

Mass Production procedure:  

 In mass production, the adults are fed on various types of diets. The larvae are either 

reared in plastic tubes or glass vials or in groups in large containers or in individual cells.  

 The adults are collected daily and transferred to big glass jars.  

 The rearing jars are covered with perforated brown sheet which act as egg receiving card.  

 About 25 adults (60% females) are allowed into each trough (long, narrow open feeding 

container) and covered with white nylon or georgette cloth secured by rubber band.  

 On the cloth outside three bits of foam sponge (2 square inch) dripped in water is kept. 

Besides, an artificial protein rich diet is provided in semi solid paste form in three spots 

on the cloth outside.  

 This diet consists of one part of yeast, fructose, honey, Proteinex R and water in the ratio 

1:1:1:1.  



 The adults lay eggs on the brown sheet. The adults are collected daily and allowed into 

fresh rearing jars with fresh food.  

 From the old troughs, the brown paper sheets along with Chrysoperla eggs are removed.  

 The first larvae are either taken for culture or for recycling or for field release.  

Individual rearing of grubs:  

 In the first step of larval rearing, 120 three day old chrysopid eggs are mixed with 0.75 

ml of Corcyra eggs (the embryo of Corcyra eggs are inactivated by keeping them at 2 ft 

distance from 15 watt ultraviolet tube light for 45 min) in a plastic container (27x18x6 

cms).  

 On hatching, the larvae start feeding. On 3rd day the larvae are transferred to 2.5 cm 

cubical cells of plastic louvers @ one per cell  

 Each louver can hold 192 larvae. Corcyra eggs are provided in all the cells of each louver 

by sprinkling through the modified salt shaker.  

 Feeding is provided in two doses. First feeding of 1.5 ml Corcyra eggs for 100 larvae and 

second feeding of 2 ml for 100 larvae with a gap of 3-4 days is done.  

 Total quantity of Corcyra eggs required for rearing 100 chrysopid larvae is 4.25 ml.  

 The louvers/adjustable angle slats are secured on one side by brown paper sheet and after 

transfer of larvae covered with acrylic sheet and clamped.  

 Brown paper is used for facilitating pupation and clear visibility of eggs. The louvers are 

stacked in racks.  

 One 2m x 1m x 45 cm angle iron rack can hold 100 louvers containing 19,200 larvae. 

Cocoons are collected after 24 hr of formation (when they get hardened) by removing 

paper from one side.  

 The cocoons are placed in adult oviposition cages for emergence (Adults are sometimes 

allowed to emerge in louvers and released on glass window panes from where they are 

collected using suction pumps).  

Field release:  

Chrysopids are recommended for use against different crop pests @ 50,000 or 1,00,000 1st instar 

larvae/hectare and 4-6 larvae/plant or 10-20 larvae/fruit plant. 

 

 



6. Mass Production of Ladybird Beetles / Coccinellids:  

There are many species of lady bird beetles, they are best known as predators of wide range of 

insect pests of crop plants. Therefore, they are conserved in Agro ecosystem as beneficial insect 

and they can also be mass produced and introduced into agro ecosystem as biological control 

agents against many plant pests.  

Coccinellids / ladybird beetles / ladybug beetles vary in size from minute (one mm or less in 

length) to large (10-17 mm long). The shape is usually round or short oval to distinctly elongate. 

The dorsal surface (dorsum) is weakly to very strongly convex, glabrous or with sparse to dense 

pubescence. The dorsum has fine to coarse punctures, but never has distinct striations and 

sculptures. The interspaces between punctures are smooth, matt-like or with microsculpture, 

which can be observed properly only under a microscope at high magnification. Many species 

have bright red, orange or yellow elytra with distinctive spots, stripes and other 

markings/patterns. A few species are brightly metallic blue, green or violet. In general, males are 

smaller in size than females.  

Life cycle: Adult females lay 200 to more than 1000 eggs in a few month life span. Often they 

are deposited in small groups together. The number depends on the availability of food. If more 

prey available they will lay more eggs, which allows them to keep up with the size of the pest 

population. Usually they will deposit their eggs on leaves and stems of the plant near prey, such 

as a colony of aphids. The eggs are small (about 1mm), cream, yellow or orange in colour. 

Larvae are usually dark with variable colour markings depending on the species and in some 

species they are protected by waxy secretions. Usually there are 4 larval instars. The last larval 

instar pupates attached to a leaf or other surface. Pupae are dark or yellow-orange in colour and 

are not protected by a cocoon. Before pupating, larvae often wander some distance from the 

feeding sites to avoid the risk of cannibalism. The pupal stage lasts 3 to 12 days, depending on 

the species and the temperature. Adults live several months up to a year. Ladybirds can have 

several generations each year.  

Many coccinellids prefer to feed on aphids, some prefer to feed on mealybugs, scales, whiteflies, 

but when these prey are not available they switch to other prey such as tiny mites, thrips, 

Lepidopteran eggs etc. Also cannibalism of eggs, larvae and pupae is common, especially when 

prey is scarce. Both adults and larvae are voracious feeders. During its development through four 

instars, the larvae will eat between 200 and 300 aphids. An adult may eat up to 50 aphids/day, 



especially when pest populations are high they are very effective as predators, but when 

populations are low they are considered less effective. Depending on the type of crop there may 

be some crop damage before lady beetles have an impact on the pest population. Because of their 

ability to survive on different types of prey or on pollen when there are not so many aphids 

present, lady beetles are very valuable.  

Material required: plastic containers, honey solution, glass / plastic vials, petri / plastic plates, 

cotton swab, corrugated white paper, brush, cowpea plants etc.  

Mass multiplication protocol:  

1. Take a clean and dry 1-2 litre wider plastic container.  

2. Place a piece of cotton dipped in water and another one dipped in 10-50% honey solution in a 

petri plate and place in the container  

3. Take a glass vial with water and dip the petioles of freshly collected leaves of a crop (cowpea, 

pea etc.) with aphids in the water and place in the container or raise mustard or pea seedlings in a 

small cup and infest with aphids. After aphid colony build-up place the cup with seedlings and 

aphids in the container.  

4. Place a corrugated white paper in the container for egg laying. Release 5-10 adults of mixed 

sex in the container  

5. Collect the eggs laid by the females daily by cutting out the paper with eggs and transfer to a 

petri plate and incubate in the growth chamber at 28 °C and 65% relative humidity (RH)  

6. Upon hatching transfer the grubs into new containers with similar set up as described earlier 

for adults. Transfer the adults and grubs to new containers every 4-5 days with similar set up as 

described earlier.  

 

7. Mass production of Cryptolaemus montrouzieri: A mealy bug destroyer  

C. montrouzieri has been introduced from Australia for the control of Coccus viridis on coffee. 

But the predator has established on many species of mealybugs and green shield scale. In the 

field its practical use for the suppression of mealybugs viz., pink mealy bug, Maconellicoccus 

hirsutus, citrus mealy bug Planococcus citri, tailed mealy bug Ferrisia virgata and mealy scale 

Pulvinaria maxima on citrus, coffee, grapes and several other fruit crops and ornamentals has 

been demonstrated. Use of C. montrouzieri is the breakthrough in applied classical biological 

control. The coccinellid predator is native of Australia. In 1892, it was introduced into California 



by Albert Koebele for the control of citrus mealy bugs. Following the success, the beetle was 

introduced into India in 1898 by New Port. It has given effective control of mealy bugs in fruit 

crops like citrus, grapes, guava, etc. C. montrouzieri is one of the outstanding examples in the 

biological control history. Its importance is also evident by its growing commercialization in 

India.  

Life cycle:  

The life cycle is completed in approximately 30 days. The premating and pre oviposition periods 

are about 5 and 10 days respectively. The oviposition is about 10 days. Eggs are laid from late 

evening to early morning. They are pale yellowish white, the surface being smooth and shiny. It 

is oval to cylindrical, both the ends beings smoothly rounded. Incubation period ranges from 5 to 

6 days but extended in winter months. Viability of eggs is 90 to 100 per cent. The newly hatched 

grub is sluggish but becomes active after 3 to 4 hours. The tiny grub is pale greyish with white 

lines across the body along intra segmental regions. These white lines become prominent after 

few hours and white wax strands develop after a day. The grub has four larval instars, and the 

larval stage occupies about 20 days. They feed on all stages of mealy bugs. Duration of first, 

second, third and fourth instar grubs are 3-4, 4, 4-5-7-8 days respectively. Grownup grubs are 

entirely covered with white wax strands. When the grub is disturbed, it exudes a yellow fluid 

from the dorsal surface of the body for defensive purpose. The pre pupal period is 2 to 4 days 

when it suspends feeding activities. The pupal period varies from 7 to 9 days. The adult spends 

about one day in the pupal case before it emerges. It is covered with a white powder like 

substance for a day. The male could be distinguished from the female by the colouration of first 

pair of legs. The first pair of legs in the case of male is brown and the latter two pairs being 

black, whereas in the female all the three pairs are black. Male to female ratio is 1:1. Adults are 

also known to attack and feed the mealy bugs. Longevity of adults ranges from 50 to 60 days and 

the fecundity is about 200-220 eggs.  

Feeding behavior: 

Both adults and grubs are predating almost all stages of the mealy bug. However, the grubs are 

voracious feeders. The coccinellid grub consumes a total of 900 to 1500 mealy bug eggs in its 

development. A single grub can eat as many as 30 nymphs or 30 adult mealy bugs. Fourth instar 

grub is the most voracious feeder of the mealy bugs.  



Material required: Large sized cages, stainless steel stands, red pumpkins infested with mealy 

bugs, wax, carbendazim, burlap, camel hair brush, etc.  

Mass multiplication process:  

1. Procure medium size pumpkin with ridges, grooves and stalk and wash thoroughly  

2. Infest pumpkin with ovisacs of mealy bugs collected from field.  

3. Transfer pumpkin to rearing cage for multiplication of mealy bugs  

4. Release 10 days old adults of C. montrouzieri on 25 days old mealy bug colony  

5. The beetle during the period of exposure feed on mealy bugs as well as deposits their eggs 

singly or in groups of 4-12 on pumpkin  

6. The young grubs feed on eggs and small mealy bugs but as they grow they become voracious 

and feed on all stages of mealy bugs  

7. For facilitating pupation of grubs, keep pieces of paper strips  

8. Collect the emerged adults for further mass production or field release  

Dose:  

1. The general release rate recommended is 10 beetles or 50 grubs per infested plant and can be 

varied depending on the crop and the extent of infestation.  

2. For the suppression of Mango mealy bug and other coccids including Spherical mealy bug, 

release 20-25 adults of C. montrouzieri on each of the infested mango  

3. When applying in green houses introduce 2 to 3 adults per meter square.  
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Biological control

The study and utilization of parasitoids, predators and pathogens fo

r the regulation of pest population densities.

Biological control can also be defined as the utilization of natural e

nemies to reduce the damage caused by noxious organisms to tolera

ble levels.

Biological control is often shortened to biocontrol.

Ancient times - In China Pharoah’s ant Monomorium pharaonis 

was used to control stored grain pest.  Red ant Oecophylla spp. used 

to control foliage feeding caterpillar.

Year 1762 - ‘Mynah’ bird imported from India to Mauritius to c

ontrol locust.

1770 - Bamboo runways between citrus trees for ants to control cater

pillars.

1888 - First well planned and successful biological control attemp

t made



1898 - First introduction of natural enemy into India

1898 - A coccinellid beetle, Cryptolaemus montrouzieri was imported 

into India from Australia and released against coffee green scale, Coc

us viridis.

Even today it is effective against mealybugs in South India.

1920 - A parasitoid Aphelinus mali introduced from England into Indi

a to control Woolly aphid on Apple, Eriosoma lanigerum.

1929-31 - Rodolia cardinalis imported into India (from USA) to contr

ol cottony cushion scale Icerya purchasi on Wattle trees.

1958-60 - Parasitoid Prospatella perniciosus imported from China

1960 - Parasitoid Aphytis diaspidis imported from USA Both parasitoi

ds used to control Apple Sanjose scale Quadraspidiotus perniciosus

1964 - Egg parasitoid Telenomus sp. imported from New Guinea to co

ntrol Castor semilooper Achaea janata

1965 - Predator Platymeris laevicollis introduced from Zanzibar to co

ntrol coconut Rhinoceros beetle, Oryctes rhinoceros



Three major techniques of biological control: 
1. Conservation and encouragement of indigenous NE

Defined as actions that preserve and increase NE by environmental

manipulation. e.g. Use of selective insecticides, provide alternate ho

st and refugia for NE.

2. Importation or Introduction : Importing or introducing NE into 

a new locality (mainly to control introduced pests).

3. Augmentation: Propagation (mass culturing) and release of NE t

o increase its population.

Two types,

(i) Inoculative release: Control expected from the progeny and sub

sequent generations only.

(ii) Inundative release: NE mass cultured and released to suppress 

pest directly e.g. Trichogramma sp. egg parasitoid, Chrysoperla car

nia predator



Arthropods that eat other arthropods are co

nsidered to be either predaceous or parasitic

.

 usually larger than their prey

 predaceous in either the immature stage, the ad
ult stage, or both

 eat many prey during the course of their life;

 generally fairly mobile so that they can find or c
atch their prey; and

 most species tend to have a fairly broad host ra
nge.

Predator



Parasitoid:

A parasitoid is an organism that lives on or i

n a host organism and ultimately kills the hos

t. 

 slightly to substantially smaller than their host inse
ct;

 have a complex immature development that includ
es larval and pupal stages and it is only the larval st
age that is parasitic; 

 each larva kills only one host during its developmen
t;

 the larvae are totally restricted to parasitizing the si
ngle host insect and are often found internally in th
e host and therefore are not mobile in the environ
ment; however, the adult stage is usually winged an
d mobile, and seeks the appropriate environment o
r host for its offspring; and



Different insect  predators and parasitoids orders

 Hymenoptera

 Diptera

 Lepidoptera 

Parasitoid Predators:
Coleoptera

Hemiptera

Neuroptera

Odonata

Dictiyoptera

Diptera

Eggs and adult of green lace wing

Preying mentid is devo

uring  grass hopper

Larval parasitoid

Eucanthecona bug

Lady bird beetle

Dragon flySyrphid fly maggot



Predators





Predators
 Odonata : 

 suborder- Anisoptera (Dragon fly)

Zygoptera (Damsal fly)

 Characters:

 Large sized insect, nymphs: Aqautic; adult: Terresterial

 Immature stage: Naid

 Labium modified: Mask (orehensile organ)

 Legs modification: basket like 

Naids



Dictiyoptera

 Family: Mantidae

Characters:

 Forelegs are raptorail

 Carnivores feed on flies, caterpillars, grasshopp
ers

Eg: European mantis

 (Mantis religiosa)



Hemiptera
 Family: Reduvidae (Assassin bug or cone nos

e bugs)

 Predaceous and some are blood sucking

 Both nymph and adults are predaceous

 Eg; Harpactor costalis on red cotton bug Dys
dercus cingulatus

Family: Pentatomidae

Stink bug :shield shaped with 5 segmented ant

ennae

Predaceous on : lepidopterans larvae

Eg; Eucanthecona furcellata on the larvae 

of red hairy caterpillar Amsacta albistri

ga and gram pod borer Helicoverpa arm

igera



The reduviid has been observed in South India predating upon 
nymphs of Idioscopus niveosparsus.



Family Miridae
 Elongate soft body insect
 Antennae and rostrum 3 segmented
 Ocelli absent
 Tarsi: 3 segmented
 Ovipositor well developed in female
Eg: green mirid bug, 
 Cirtorhinus lividipennis on eggs and early 

stage nymphs of green leaf hopper, brow
n plant hopper and white back plant hop
per

Cirtorhinus lividipennis 

Family: Vellidae: ripple bug

Aquatic insect living on surface of water

Eg; Microvelia atrolineata on first instar caterpillar 

of lepidopteran pest and GLH, BPH and WBP

H
ripple bug



Diptera
 Families:

Asilidae: robber flies
 Adults: elongate with tapering abdomen

 Legs: long and well developed

 Predatory stage: adult, suck body flood of pre
y

 Predation on: wasps, bees, grasshoppers, flie
s

 Syrphidae;

 Hover fly, adult resemble various bees and wasps, 
good pollinators

 Spurious vein located parallel to forth longitudinal 
vein

 Predaceous stage: maggot, feed on aphid by sucki
ng their body fliuds

Allocotosia aurata

Hover fly maggot





Order: coleoptera
 Family: coccinilidae

 Adults: small, oval or spherical, convex, brightly coloured with colour spots

 Antennae: short, clubbed 3 to 6 segmented

 Tarsi: 4 segmented

 Larvae: campodeiform covered with minute tubercles

 Predaceous stage: Both grub and adult  on soft body insects

 Eg: Coccinella septempunctata

 Family: carabidae;

 Live under stones, ground and bark

 Adults and caterpillars are predaceous on caterpillars

 Eg: Anthia sexguttata

 Family: Meliodae

 Medium sized insect, elytra brightly coloured with transversed coloured st
rips

 Adult on disturbance emit a defensive oily fluid containing cantharadine

 Hypermetamorphosis common

 Predaceous satage:  grub on eggs of grasshoppers
Eg: Mylabris postulata



Coccinella septempunctata Hippodamia convergens

Seven spotted lady beetle Convergent lady beetle 

Multicolored Asian lady beetle

Harmonia axyridis



Family: Cicindelidae (Tiger beetle)
 Large 10-25 cm long beetle, a pair of hooks on th

e 5th abdominal segment

 Predaceous stage: both grubs and adult

 Adult; active and capture prey with sickle shaped
mandibles

 Eg: Cicindela cancellata

Family: Staphylinidae (Rove beetle)
 Small to medium sized insect

 Short elytra considerable portion of abdomen is 
exposed

 Mandibles well developed

 Predaceous on saprophagous insect

 Eg; Paederus fusipes

Tiger beetle

Rove beetle



Order: Neuroptera

Family: Sialidae
 Predaceous stage: larvae on mayflies, stone flies,
dragon flies
 Eg: Sialis lutaria (Alder fly)
Family: Conioppterygidae
 Predaceous on coccids, aleyrodids, aphids, mites
 Eg; Coniopteryx pusanus
Family:Mantispidae:
 Raptorail legs present
 Feed on egg and cocoons of spider
Family: chrysopidae (Aphid lion)
 Eggs with long pedicle
 Commonly feed on aphids, thrips,psyllids, coccoids, ja

ssids
 Eg: Chryosoperala cornea
Family: Myrmelontidae 
 Larvae called ant lions and feed on ants
 Eg: Myremelon formicarius

Alder fly

Antlion grub and adult

Aphid lion eggs and adult



Lycosa pseudoannulata Pardosa pseudoannulata

Tetragnatha mandibulata
Tetramorium bicarinatum

Spiders



Lynx spider : Oxyopes latreille



Araneus inustus



Parasitoids 

 Egg parasitoids

 Egg- larval parasitoids

 Larval parasitoids

 Larval-pupal parasitoids

 Pupal parasitoids

 Nymphal and adulat parasitoids



Insect parasitoid order

Hymenoptera: 
ovipositors originates and protrude
s ventrally from the abdomen, used 
for insert eggs into their hosts.

Super families:

Ichneumonidea

Chalcidoidaea

Bethyloidea

Ichneumonidae wasp

Eulophid wasp

Braconid wasp

Bracon brevicornis
Goniozus nephantidis



Order Hymenoptera

Kingdom: Animalia (Animals) 

Phylum: Arthropoda (Arthropods)

Subphylum :Hexapoda (Hexapods)

Class :Insecta (Insects)

Order: Hymenoptera (Ants, Bees, Wasps 

and Sawflies) 

No Taxon: ("Parasitica" (parasitic Apocri

ta)) 

Superfamily: Chalcidoidea (Chalcid Wasp

s) 

Family :Trichogrammatidae 

Genus: Trichogramma

Species:



SUPER FAMILY: ICHNEUMONIDEA 
 Families:  Ichneumonidae

 Characters: antennae longer (> 16 segmented)
 Trochanter : two (2) segmmented
 Two recurrent veins
 Abdomen three times as longer as the rest of t

he body
 Ovipositor longer than the body
 Larva: endo or ecto parasite

Braconidae: 
Adults: relatively small, stout body

Abdomen: longer than head and thorax combined

Recurrent vein: one, 

Fore wing: cross vein 2m- cu absent

Larvae: endoparasite (Lepidopterans larvae) Braconid wasp

Bracon brevicornis

Ichneumonidae wasp



Super family: Chalcidoidea
 Smallest and gregarious

 Antennae : geniculate

 Abdomen: very sort or globular with very slender prop
odeum

 Wings without veins

Families :
Chalcididae: hind femure: enlarged and toothed

Wings not folded longitudinally when at rest

Abdomen:: humped

Ovipositor: straight and short

Parasitic on: lepidoptera, Diptera and Coleoptera larvae

Trichogrammatidae:

Minute insect(0.3 to 1.0 mm) 

Tarsi: three (3) segmented

Fore wing: broad and elongated with rows of microscopic hairs

Hind wing: reduced with hairs

Egg parasitoids  

Eg: Trichogramma japonicum for Rice yellow stem borer

Brachymeria nephantidis

Trichogramma sp

Chalcid wasps



Parasitized egg mass of Yellow Stem 

Borer

Eggs parasitized by Telenomus Eggs parasitized by Tetrastichus



Family : Eulophidae

 Antennnae: pectinate (Male)

 Tarsi: four segmented;

 parasitic on: aphids and sacles, pupae of lepidop
tera

 Eg: Trichospilus pupivora and Tetrastichus israeli
on pupae of Opisina arenosella (Coconut black h
eaded caterpillar)Super family: Bethyloidae
Family: Bethylidae: 

Small to medium size, dark colour wasps

Females: wingless and antlike

Parasitic on: Lepidoptera and coleopteran

Eg: Goniiozus nephantidis
Goniiozus nephantidis

Tetrastichus israeli



Encyrtidae 

 Small parasitic wasp

 Cerci  forwards on metastoma

 The larvae of the majority are primar
y parasitoids on hemiptera.

 Some species exhibit a remarkable d
evelopmental phenomenon called “P
olyembryony” , in which a single egg 
multiplies clonally in the host and pr
oduces large numbers of identical ad
ult wasps

Anicetus communis



Super family:  SERPHOIDEA 

 Family: 

 Platygasteridae

 Small minute black insect

 Antennae: 10 segmented, clubed and geniculate

 Foretibia: single spur

 Wing: without venation

 Ovipositor: extremely long

 Parasitic on: whiteflies and cecidomyiid flies (rice gall midge
, Orselia oryzae) 

 Eg: Platygaster oryzae Cameron

 Family: Scelionidae:
 Small insects

 Parasitize on : eggs of Lepidoptera, Orthoptera, Dictiyopter
a, hemiptera,

 Eg: Tenomus beneficiens

Telenomus rowani (Gahan)



 Super family: Evanioidea
 Family: Evaniidae

 Small and black insects

 Flag like gaster

 Petiole: long and abrupt

Gaster: compressed and short

Ovipositor: short 

 Parasite on : ootheca of cockraoch

Evinia apandigaster



Order: diptera

 Superfamily: Oestroidea

 Family: Tachnidae

 Larger than a house fly, more bristly

 size : 2–20mm

Eg: Spoggosia bezziana on Opisina arenosella larvae

 Sturniopsis inferens on sugarcane shoot borer (Chilo infuscat
ellus)



Lepidoptera

 Family: Epiricarnidae

 Epiricania melanoleuca (Fletcher)

Epiricania melanoleuca pupa
Pyrilla nymph carrying the larv

ae of E. melanoleuca

Adult moth



ROLE OF PARASITOIDS AND PREDATORS IN IPM

- Parasitoids and predators may be used in Agriculture and IPM in t

hree ways:

i) Conservation

ii) Introduction

iii) Augmentation - (a) Inoculative release, (b) Inundative release

- Since biological control is safe to environment, it should be adopte

d as an important component of IPM.

- Biological control method can be integrated well with other metho

ds namely cultural, chemical methods and host plant resistance (exc

ept use of broad spectrum insecticides)

- Biological control is self propagating and self perpetuating

- Pest resistance to NE is not known

- No harmful effects on humans, livestock and other organisms

- Biological control is virtually permanent

- Biological agents search and kills the target pest



Mass Production Technology of 

Trichogramma spp.



Trichogramma Species used in Pantnagar in di

fferent crops/Tree

S. No

. 

Trichogramma species Insect Host Crop

1. Trichogramma chilonis Sugarcane borers Sugarcane

2. Trichogramma japonicum Sugarcane top shoot 

bore

Sugarcane

3. Trichogramma chilonis Tomato Fruit borer Tomato

4. Trichogramma japonicum Paddy stem borer paddy

5. Trichogramma polliae Poplar defoliator Poplar

6. Trichogramma brasiliensis Tomato fruit borer Tomato



Field Use-Release And Frequency

Crop Insect Host Release & Frequenc

y

Paddy Yellow stem borer, Scirpop

haga incertulas; Rice leaf fo

lder, Cnaphalocrosis medinal

is

T. japonicum @50,000/

ha 30DAT, 6 releases

Tomato Tomato fruit borer, Helicov

erpa armigera

T. chilonis, T. brasiliensis 

@50,000/ha 30 DAT, 6

-8 releases



Crop Insect Host Release & Frequen

cy

Sugarcane Early shoot borer, Chilo infus

catellus

T. chilonis 4-6 releases 

@50,000/ha 45 DAP

Top shoot borer, Scirpophaga 

excerptalis

T. Japonicum @50,000

/ha, 4-6 release, 60th

day onwards

Stalk borer, Chilo auricilius; 

Internode borer, Chilo sacch ;

Gurdaspur borer, Bissetia st

eniella

ariphagus indicus, 

T. chilonis sugarcane st

rain 8-10 releases @ 

50,000/ha at 10 days 

interval starting from 

90th day onwards



Crop Insect Host Release & Frequency

Capsicum Capsicum borer, He

licoverpa armigera

T. chilonis, release 50,000/ha, 5

-6 releases starting from 45 D

AT

Cabbage Diamond Back mot

h, Plutella xylostella 

Trichogrammatoidea bactrae @2.

5 lakhs/ha commencing at 10 

DAT, 5 weekly releases.

Brinjal Brinjal shoot & fruit 

borer, Leucinodes arb

onalis

T. chilonis, release 5 lakhs adults

/ha, weakly releases.

Maize Maize stem borer, C

hilo partecellus

T. chilonis @ 75,000/ha 6 relea

ses from 45th day onwards



Steps involved in the mass product

ion of Trichogramma spp.:
1. Eggs of rice moth Corcyra cephalonica were mixed with  2.5 kg of 

crushed Maize/ Jowar grains. 

2.   Before charging the crushed Maize/ Jowar grains is heat sterilized in     

oven at 1000 C for 30 minutes.

3.   To start with 20 boxes are charged later on infestation is done at the 

same ratio after 5, 10, 15, and 20 days intervals of 20-20 boxes so      

that we  can get Corcyra adults.

4.  These adult moths are collected daily and transferred to the specially    

designed oviposition cages which has a wire mesh base below it we  

put a paper sheet. Eggs are collected by sieving. 

5.  Some eggs are kept for maintainence of host culture boxes charged   

once in 45 days.



Mass production  units of bioagents

• Egg production units for Trichogramma spp.
• Corcyra Rearing Units



•Techniques for the mass production of Corcyra cephalonica an

d Preparation of the Trichocards



Thanx…..
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I. Insect pollinators: 

Pollination refers to the transfer of anther to stigma in flowering plants for sexual reproduction. 

Insects aid in cross pollination in fruits, vegetables, ornamentals, cotton, tobacco, sunflower and 

many other crops. 

Insect pollination helps in uniform seed set, improvement in quality and increase in crop yield. 

Entomophily refers to cross pollination aided by insects 

Pollination classes  Type of insects 

Melitophily  Bees 

Cantharophily  Beetles 

Myophily  Syrphid and Bombylid flies 

Sphigophily  Hawk moths 

Psychophily  Butterflies 

Phalaeophily  Small moths 

 

1. Honeybees as pollinators 

 All bee species aid in pollination 

 Value of honey bees in pollination is 15-20 times higher than that of the honey and wax it 

produces. 

Per cent increase in yield due to bee pollination: 

Mustard   43% 

Sunflower   32- 48% 

Cotton   17 -19% 

Lucerne   112% 

Onion   93% 

Apple   44% 

Cardamom   21-37% 

 



2. Hoverflies Syrphus sp. (Syrphidae:Diptera) 

 Brightly coloured flies 

 Body is striped or banded with yellow or blue 

 Resemble bees and wasps 

 Larval stage predatory, adults are pollinators 

 Crops pollinated - carrot, cotton, pulses 

3. Carpenter bee, Xylocopa sp. (Xylocopinae:Anthophoridae) 

 Robust dark bluish bees with hairy body 

 Dorsum of abdomen bare, pollen basket absent 

 Adults are good pollinators 

 Construct galleries in wood and store honey and pollen 

4.  Digger bees, Anthophora sp. (Anthophoridae:Hymenoptera) 

 Stout, hairy, pollen collecting bees 

 Abdomen with black and blue bands 

5.  Fig wasp Blastophaga psenes (Agaonitae:Hymenoptera) 

 Fig is pollinated by fig wasp only.  

 There is no other mode of pollination. 

 There are two types of fig Caprifig and Symrna fig. 

a.  Caprifig 

 It is a wild type of fig - not edible 

 Has both male and female flowers 

 Pollen is produced in plenty 

 Natural host of fig wasp 

b.  Smyrnafig 

 It is the cultivated type of fig - Edible 

 It has only female flowers 

 Pollen not produced 

 Not the natural host of fig wasp 

 Fig wasp: Male - wingless, present in caprifig 

 Female - winged 



 Wasp lays eggs in caprifig, larvae develops in galls in the base of the flowers 

 Mates with female even when the is inside gall 

 Mated wasp emerges out of flower (caprifig) with lot of pollen dusted around its body. 

 The fig wasp enters smyrna fig with lot of pollen and deposits it on the stigma 

 But it cannot oviposit in the ovary of symrna fig which is deep seated 

 It again moves to capri fig for egg laying. In this process smyrna fig is pollinated 

 Caprifig will be planted next to smyrna fig to aid in pollination 

6.  Oil palm pollinating weevil: Elacidobins kamerunicus (Curculionidae : Coleoptera) 

 Aid in increasing oil palm bunch weight by 35% and oil content by 20% 

7. Other pollinators 

 Butterflies (eg Deilaphila spp.) and moths (Acherontia spp.) 

 Ants, flies, stingless bees, beetles etc., 

II.WEED KILLERS 

Insect which help in controlling weeds by feeding on them are called weed killers. 

1. Dactylopius tomentosus cochnieal insect to control prickly pear, Opuntia dillenii 

This insect was introduced into India in 1925. Within 5-10 years it controlled the weed. 

2. Aristalochia butterfly, Papilio aristolochiae (Papilionidae: Lepidoptera). It feeds on weed 

Aristalochia. 

3. Calotropis butterfly - Danaus chrysippus (Nymphalidae:Lepidoptera) - feeds on calotropis. 

4. AK Grosshopper - Poecilocerus pictus (Actididae:Orthoptera): Feeds on Calotropis and 

controls it. 

5. Water hyacinth weevil Neochetina eichhorniae and N. bruchi 

The larvae tunnel and feed inside the petioles. Ten pairs of adults and progeny controls plant 

growth in 0.58 m2. 

6. Parthenium weed killer, Zygogramma bicolorata (Chrysomelidae:Coleoptera) 

Adults and grubs feed on leaves and flowers. 2 beetles controls and destroys one plant in 45 

days. 

7. Lantana Bug,  Teleonemia scrupulosa Stål (Hemiptera: Tingidae) and lantana seed 

fly, Ophiomyia lantanae (Froggatt) (Diptera: Agromyzidae) on lantana weeds. 

A successful weed killer has following qualities: 

 Should not be a pest of cultivated plants - at present or in future 



 Effective in damaging and controlling the weed 

 Should be a borer or internal feeder of the weed 

 Should not be affected by parasitoids/predators 

III. SCAVENGERS 

 Insects which feed on dead and decaying plant and animal matter are called scavengers. 

 Remove decomposing material and prevents health hazard 

 Convert complex material into simple substances 

i. Rove beetles (Staphylinidae:Coleoptera) 

 Adults and larvae feed on decaying matter. 

 Most rove beetles are predators of insects and other invertebrates, living in forest leaf 

litter and similar decaying plant matter.  

ii. Chafer beetles (Scarabaeidae:Coleoptera) 

 The C- shaped grubs mostly live underground or under debris, so are not exposed to  

sunlight.  

 Many scarabs are scavengers that recycle dung, carrion, or decaying plant material.  

iii. Darkling beetles (Tenebrionidae:Coleoptera): 

 Tenebrionid beetles occupy ecological niches in mainly deserts and forests as plant 

scavengers.  

 Most species are generalistic omnivores, and feed on decaying leaves, rotting wood, 

fresh plant matter, dead insects, and fungi as larvae and adults.  

 Many of the larger species are flightless 

iv.  Nitidulids (Nitidulidae:Coleoptera):  

The sap beetles, also known as Nitidulidae.  

 They feed mainly on decaying vegetable matter, over-ripe fruit, and sap.  

 Sap beetles coexist with fungi species and live in habitats of coniferous trees 

e. Water scavenger beetle (Hydrophilidae:Coleoptera): 

 Hydrophilidae, also known colloquially as water scavenger beetles, is a family of 

chiefly aquatic beetles.  

 With rare exceptions, the larvae are predatory while the adults may be herbivores or 

predators in addition to scavenging.  
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 Many species are able to produce sounds. 

 Species of Hydrophilus are reported as pests in fish hatcheries. 

 Other species are voracious consumers of mosquito larvae, and have potential 

as biological control agents. 

f. Daddy long legs (Tipulidae:Diptera): Crane flies 

 Crane flies are sometimes also known as "mosquito hawks"or "daddy longlegs. 

 Tipulidae larvae are found in rich organic earth and mud, in wet spots in woods where the 

humus is saturated, in leaf litter or mud, decaying plant materials, or fruits in various 

stages of putrefaction. 

 Larvae can be important in the soil ecosystem, because they process organic material and 

increase microbial activity.  

g. Muscid flies (Muscidae:Diptera):  

 Larvae occur in various habitats including decaying vegetation, dry and wet soil, nests of 

insects and birds, fresh water, and carrion. 

 The housefly, Musca domestica, is the best known and most important species 

h. Termites (Isoptera : Termitidae)” 

 Termites are detritivores, consuming dead plants at any level of decomposition. They also 

play a vital role in the ecosystem by recycling waste material such as dead wood, faeces 

and plants.  

 Many species eat cellulose, having a specialised midgut that breaks down the fibre.  

 Termites are considered to be a major source (11%) of atmospheric methane, one of the 

prime greenhouse gases, produced from the breakdown of cellulose.  

 Termites rely primarily upon symbiotic protozoa (metamonads) and other microbes such 

as flagellate protists in their guts to digest the cellulose for them, allowing them to absorb 

the end products for their own use. 

 Termites hatch without these symbionts present in their guts, and develop them after fed 

a culture from other termites.  

i. Ants (Hymenoptera: Formicidae):  

 Most ants are generalist predators, scavengers, and indirect herbivores  
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