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1. Name the species of honey bees that are not fully domesticated. 

 

a)   Rock bee b)  Indian bee c)   Little bee d) Both a & c 

 
 

2. Name the species of honey bees that are fully domesticated. 
 

a)   Indian bee b)  Italian bee c)   Little bee d) Both a & b 

 
3. is not the true honey bee species. 

 

a)  Trigona irridipennis b)  Apis dorsata c)   Apis mellifera d) None of thes 

 
4. The unfertilized eggs of honey bees emerge into.........; whereas fertilize eggs emerge into…..... 

 

a)   Drones & Queen b) Drones & Workers c) Workers & Queen d) Both a & b 

 
5. Name the substance on which the workers when fed develop into queen. 

 

a)   Bee-Bread b)  Royal Jelly c)   Propolis d) Bot a & c 

 
6. What is the total lifespan of a worker bee in a colony? 

 

a)   4 Weeks b)  8 Weeks c)   6 Weeks d) 10 Weeks 

 
7. When the egg laying capacity of the old queen is lost or it suddenly dies, a new and young vigorous 

queen takes the position of the old queen in a colony is known as.............. 

a)   Absconding b)  Swarming c)   Supersedure d) None of these 

 
8. Name the phenomenon when the migration of the complete colony from one place to another place d 

to some of the unfavorable climatic conditions. 

a)   Absconding b)  Swarming c)   Supersedure d) None of these 

 
 

9. The process of leaving off the colony by the queen colony with some of the worker bees to establish 

colony at newer place is termed as................. 

a)   Absconding b)  Swarming c)   Supersedure d) None of these 
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10. Name the part of the mouth of in worker bees which performs the function of pollen ingestion and wa 

molding. 

a)   Labium b)  Labrum c)   Maxillae d) Mandibles 

 
 

11. The part of mouth of worker bee which is useful to lick the nectar. 
 

a)   Galea b)  Lacinia c)   Glossa d) Paraglossa 

 
 

12. The antenna cleaner and pollen basket are present in...................and. ................ legs respectively. 
 

a)   Middle & Hind Legs b) Hind & Fore Legs c) Fore & Middle legs d) Fore & Hind Legs 

 

 
13. The segments of abdomen from 4

th
 to 7

th
 in worker bees consist of 4 pairs of .................... 

 

a)   Wax Glands b) Mandibular glands c) Acid glands d) Pharyngeal glands 

 
 

14. In honeybees, the queen substance is secreted by ......................... glands 
 

a)   Pharyngeal gland b) Mandibular gland c) Maxillary gland d) Salivary gland 

 
 

15. glands are absent in drone. 
 

a)   Wax Glands b) Mandibular glands c) Pharyngeal glands d) All of these 
 

16. The softening of wax in workers bee is function of ……………. 
 

a)   Wax Glands b) Mandibular glands c) Acid glands d) Pharyngeal glands 

 
 

17. Royal jelly/Bee milk is the secretion of.................. 
 

a)   Wax Glands b) Mandibular glands c) Acid glands d) Pharyngeal glands 

 
18. In a hive, when the cells capped with a flat cap and convex with a central hole indicates the presence 

of........................and. ................... casts, respectively. 

a)   Drones & Queen b) Drones & Workers c) Workers & Queen d) Workers & Drones 

 
 

19. is the exotic bee. 
 

a)  Apis florea b)  Apis dorsata c)   Apis mellifera d) Trigona spp. 

 
 

20. is the darling of bee keeping industry world over. 
 

a)  Apis florea b)  Apis dorsata c)   Apis mellifera d) Apsi cerena 
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21. A bee colony is called weak or strong according to number of. .................... bee it has. 
 

a)   Drones b)  Workers c)   Queen d) Drones & Queen 

 
 

22. Isle of Wight disease of bee cause by....................... 
 

a)   Mites b)  Protozoa c)   Virus d) Bacteria 

 
 

23. disease occurs due to adverse environmental conditions in bee’s colony. 
 

a)   Thai Sac brood b)  Stone brood c)   foul brood d) Colony collapse disease 

 
 

24. Central Bee Research & Training Institute (CBRTI) located at………………. 
 

a)  Pune b)  Mumbai c)   Delhi d) Kolkata 

 
 

25. The silkworms which belongs to family saturniidae............... 
 

a)   Eri silk worm b)   Tasar silk worm c)   Muga silk worm d) All of these 

 
 

26. The brown coloured silk is produced by................. 
 

a)   Eri silk worm b) Tasar silk worm c) Muga silk worm d) Mulberry silkworm 

 
 

27. Name the species of silkworm that is semi-domesticated in nature................. 
 

a)   Eri silk worm b)   Tasar silk worm c)   Muga silk worm d) Mulberry silkworm 

 
 

28. Muga silkworm belongs to the native place of................ 
 

a)   Karnataka b)  Zarkhand c)   Assam d) Orrisa 

 
 

29. Name the species of silkworm where the cocoons cannot be reeled as that of mulberry cocoons. 
 

a)   Eri silk worm b) Tasar silk worm c) Muga silk worm d) None of these 

 
 

30. Central Silk Board, Bangalore (CSB) located at …………………. 
 

a)   Bangalore b)  Chennai c)   Mysore d) New Delhi 

 

 
31. Central Sericulture Research & Training Institute (CSRTI) located at …………………. 
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32. The host of Tasar silkworm is.............. 
 

a)  Ber b)  Oak c)   Shisav d) All of these 

 
 

33. Name the species of silkworm that is monolpy to India. 
 

a)  Anthreaea assama b) Anthreaea mylitta c) Philosomia ricini d) Bombyx mori 

 
 

34. The stage of mulberry silkworm that undergoes diapause. 
 

a)  Egg b)  Larva c)  Pupa d) Adult 

 
 

35. The stage of Tasar silkworm that undergoes diapause is................. 
 

a)  Egg b)  Larva c)  Pupa d) Adult 

 
 

36. Name the species of silkworm, where the cocoon has peduncle. 
 

a)  Anthreaea assama b)  Anthreaea mylitta c)   Philosomia ricini d) Bombyx mori 

 
 

37. The golden yellow colour silk is produced by................ 
 

a)  Anthreaea assama b)  Anthreaea mylitta c)   Philosomia ricini d) Bombyx mor 

 
 

38. The newly hatched silkworms are known as........... 
 

a)  kegs b)  Chawki c)  ants d) All of these 

 
 

39. The common treatment dose to silkworm eggs to overcome hibernation is............. 
 

a)   Hot Water b)  Hot HCL c)   High Temp. d) None of thes 

 
 

40. The stage of silkworms when it's synthesizing silk. 
 

a)   III
rd

 Instars b)  IV
th
 Instars c)   V

th
 Instars d) Both b & c 

 
 

41. Mother moth examination is done for silkworms to examine the disease. 
 

a)   Flacherie b)  Pebrine c)   Septicemia d) Grasserie 

 
 

42. Silk glands are. ................ in origin. 
 

a)   Endodermal b)  Ectodermal c)   Mesodermal d) Epidermal 
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43. Danier is usually referred to weight of single filament of............. 
 

a)   9000m b)  7000m c)   8000m d) 6000m 

 
 

44. is a bacterial disease of silkworm 

 

a)   Pebrine b)  Flacherie c)   Grasserie d) Both b & c 

 
 

45. is the chief producer of lac. 
 

a)   Males b)  Females c)  Both a & b d) None of thes 

 
 

46. are the apterous lac insects. 
 

a)   Males b)  Females c)  Both a & b d) None of thes 

 
 

47. Lac insect belongs to the order of……………. 
 

a)   Hemiptera b)  Hymenoptera c)   Neuroptera d) Diptera 

 
 

48. is the highest lac producer country all over the world. 
 

a)   China b)  Malaysia c)   Thailand d) India 

 
 

49. Indian Institute of Natural Resins & Gums (IINRG), located at……………… 
 

a)  Bihar b)  Chhattisgarh c)   Jharkhand d) Orrisa 

 
 

50. The glands that help in secretion of lac. 
 

a)   Resin glands b)  Ishiwata’s glands c)   Fillips glands d) Iyonetts gland 

 
 

51. The resin glands are distributed all over the body of the lac insects except…………… 
 

a)   Mouthparts b)  Anus c)   Spiracles d) All of these 

 
 

52. The appendages that are lost after first moult in lac insects. 
 

a)   Eyes & Legs b)  Antennae c)   All of these d) None of these 

 
 

53. of lac insects regain the lost appendages after first moult. 
 

a)   Males b)  Females c)  Both a & b d) None of these 
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54. In India lac insects are chiefly grown on following host plants. 
 

a)   Kusum b)  Palas c)  Ber d) All of these 
 

55. Strains of lac insect that contributes about 90% of total production. 
 

a)   Kusumi b)  Rangeeni c)   Both a & b d) None of these 

 
 

56. The crops of Rangeeni Strains are Baisakhi & Katki which are inoculated in the month 

of……………&… ................ respectively. 

a) Octo.-Nov. & 

June-July 

b) Jan-Feb & 

June-July 

c) June-July & 

Octo.-Nov. 

d) June-July & 

Jan-Feb 

 

 

57. The crops of Kusumi Strains are Jethwi & Aghani which are inoculated in the month 

of……………&… ................ respectively. 

a) Octo.-Nov. & 

June-July 

b) Jan-Feb & 

June-July 

c) June-July & 

Octo.-Nov. 

d) June-July & 

Jan-Feb 

 

 

58. Lac is usually marketed as…………………. 
 

a)   Seed lac b)  Stick lac c)   Crushed lac d) Shell lac 

 
 

59. The lac sticks bearing alive mother cells which produce lac larvae are known as………. 
 

a)   Brood lac b)  Stick lac c)   Crushed lac d) Seed lac 

 
 

60. A stick carrying ripened lac incrustation cut away from the host tree is termed as…………… 
 

a)   Brood lac b)  Stick lac c)   Crushed lac d) Seed lac 

 
 

61. It is stick lac (Immature lac) cut away from host tree before the swarming and containing some living 

insects. 

a)   Arilac b)  Phunky lac c)   Crushed lac d) Seed lac 

 
 

62. It is Stick lac (Empty lac) cut after swarming and containing dead females. 
 

a)   Arilac b)  Phunky lac c)   Crushed lac d) Seed lac 

 
 

63. is the purified and dried lac obtain from crushed lac after removing dead insec 

and impurities. 
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64. Based on industrial parameters .........................lac is better and fetches higher price in market. 
 

a)   kusumi lac b)  Rangeeni  lac c)   Both a & b d) None of these 

 
 

65. NBAIR- National Bureau of Agricultural Insect Resources is located at………. 
 

a)   Mysore b)  New Delhi c)   Bangalore d) Ranchi 

 
 

66. India's rank in silk production in all over world is………….. 
 

a)  First b)  Second c)   Third d) Fourth 

 
 

67. Largest producer of honey in India is…………… 
 

a)   Punjab b)  Rajasthan c)   Gujrat d) Maharashtra 

 
 

68. Among insect pest, maximum degree of success of biological control has been achieved with 

…………………..insect. 
 

a)   Lepidopterans b)  Dipterans c)   Homopterous d) Coleopterans 

 
 

69. Corcyra cephalonica is used as a laboratory host for the mass multiplication of……………. 
 

a)  Trichogramma b)  Chrysoperla c)   Chelonus blackburni d)   All of thes 

 
 

70. Chelonus blackburni use as an egg larval parasitoids against ……………………………. 
 

a)   Potato tuber moth b)  Pink bollworm c)   Spotted bollworm d) All of these 

 
 

71. Following is not the example of egg parasitoids. 
 

a)  Trichogramma spp. b)  Telenomus spp. c)  Both a & b d) None of these 

 
 

72. Cotesia plutellae is the .............................. type of parasitoids. 
 

a)   Egg parasitoids b) Larval parasitoids c) Egg -Larval parasitoids d) Pupal parasitoids 

 
 

73. Epiricania melanoleuca is the .............................. type of parasitoids. 
 

a)   Egg parasitoids b) Larval parasitoids c) Nymphal parasitoids d) Pupal parasitoids 

 
 

74. Following is not the example of larval parasitoids. 
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a)  Goniozus nephantidis b) Campoletis chloridae c) Bracon spp. d) None of these 

 
 

75. Following is not the example of predators. 
 

a)  Chrysoperla carnea b) Cryptolaemus  montrouzieri c) Both a & b d) None of these 

 
 

76. Following is not the examples of Weed killers. 
 

a)  Zygogramma bicolorata b) Neochetina bruchi c) Ophiomyia lantanae d) None of these 

 
 

77. referred as father of biocontrol 
 

a)   H. S. Smith b) Paul Debach c) C.V. Riley d) Albert Koeble 

 
 

78. parasitizing the eggs of pink bollworm of cotton. 
 

a)  Trichogramma chilonus b) Trichogramma japonicum c) Trichogramma bactrae Both a 

 
 

79. Cotesia plutellae is effective against ………………….. 
 

a)   Larvae of DBM b)   Larvae of PTM c)   Both a & b d) None of these 

 
 

80. The only larva of following predator is feeding stage. 
 

a)   Lady bird Beetle b)   Green Lace Wing c)   Cryptolaemus d) All of these 
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ANSWER KEY 

(ENTO 365) 
 

Question No. Answer Question No. Answer 

01 Both a & c (d) 41 Pebrine (b) 

02 Both a & c (d) 42 Ectodermal (b) 

03 Trigona irridipennis (a) 43 9000m (a) 

04 Both a & b (d) 44 Flacherie (b) 

05 Royal Jelly (b) 45 Females (b) 

06 6 Weeks (c) 46 Females (b) 

07 Supersedure (c) 47 Hemiptera (a) 

08 Absconding (a) 48 India (d) 

09 Swarming (b) 49 Jharkhand (c) 

10 Mandibles (d) 50 Resin glands (a) 

11 Glossa (c) 51 All of these (d) 

12 Fore & Hind Legs (d) 52 All of these (c) 

13 Wax Glands (a) 53 Males (a) 

14 Mandibular gland (b) 54 All of these (d) 

15 All of these (d) 55 Rangeeni (b) 

16 Mandibular glands (b) 56 Octo.-Nov. & June-July (a) 

17 Pharyngeal glands (d) 57 Jan-Feb & June-July (b) 

18 Workers & Drones (d) 58 Shell lac (d) 

19 Apis mellifera (c) 59 Brood lac (a) 

20 Apis mellifera (c) 60 Stick lac (b) 

21 Workers (b) 61 Arilac (a) 

22 Mites (a) 62 Phunky lac (b) 

23 Colony collapse disease (d) 63 Seed lac/Grain lac (a) 

24 Pune (a) 64 kusumi lac (a) 

25 All of these (d) 65 Bangalore (c) 

26 Tasar silk worm (b) 66 Second (b) 

27 Muga silk worm (c) 67 Punjab (a) 

28 Assam (c) 68 Homopterous (c) 

29 Eri silk worm (a) 69 All of these (d) 

30 Bangalore (a) 70 All of these (d) 

31 Mysore (c) 71 None of these (d) 

32 All of these (d) 72 Larva parasitoids (b) 

33 Anthreaea assama (a) 73 Nymphal parasitoids (c) 

34 Egg (a) 74 None of these (d) 

35 Pupa (c) 75 None of these (d) 
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37 Anthreaea assama (a) 77 H. S. Smith (a) 

38 All of these (d) 78 Trichogramma bactrae (c) 

39 Hot HCL (b) 79 Larvae of DBM (a) 

40 Both b & c (d) 80 Green Lace Wing (b) 
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Globally, 35% of crop production is a result of insect pollination. 

Royal jelly chemically composed of Proteins- 15-18%, Lipids- 2-6%, Carbohydrates- 0.7%, 

Ash-1.2%. 

Royal jelly is secreted by lateral pharyngeal gland of two-week-old nurse bees. 

The bee venom cures rheumatism and arthritis and also available for hypodermal 

injection. 

It is estimated that the bee has to consume 10-15 kg honey to produce 1 kg of bee wax. 

Bee wax is secreted by four pair of wax glands located on the underside of the 4-7 

abdominal segments of bees. 

Cochineal insects contain 10% of “Carmic acid” which is used as colouring agent. 

The honey dew (also called as manna) excreted by aphids and scale insects is used as a 

sweet in middle-east countries. 

The fat obtained from silkworm Chrysalids is used in soap manufacture. 

The Commonwealth Institute of Biological Control (CIBC): Indian Station of CIBC was 

established in 1957 at Hebbal, Bangalore. 

All India Coordinated Research Project on Biological Control of Crop Pests and Weeds 

(AICRP-BC&W) Launched in 1977. 

National Centre for Integrated Pest Management (NCIPM), Established at New Delhi in 

1988. 

KVIC : Khadi & Village Industries Commission, Mumbai. 

KVIC in 1957 established Central Bee Research & Training Institute at Pune on 1s‘ 

Nov’1962. 

NBB: National Bee Board, New Delhi. 

CSRTI : Central Sericultural Research & Training Institute, Mysore 

CSB: Central Silk Board, Bangalore established in 1948. 

ILRI : Indian Lac Research Institute was laid at Ranchi on September 20, 1925. 

ILRI has been renamed as Indian Institute of Natural Resins and Gums (IINRG) since from 

September 20,2007. 

OBJECTIVES OF APICULTURE 

The science of rearing honey bees or beekeeping is known as Apiculture. 

In India first attempt to keep bees in movable frame hives was made in 1882 in Bengal. 

Domesticated species of honey bee are- 

Little bee- Apis florea (Smallest of all species) 

Indian bee- A. cerena indica 

Italian bee/European bee- A. melfifera 



 

Wild species of honey bees are- 

Rock bee- A. dorsata (Largest of all species) 

Himalayan bee or cliff bee-  A. /aboriosa 

Black dwarf bee- A. andreniformis 

A. florea is smallest of all the bee species. 

A. florea yields very little honey of about 0.5-1 kg per year. 

A. cerena indica builds many parallel combs in cavities, hallows of trees, caves etc. 

A. cerena indica yields about 2-5 kg of honey per year. 

Italian bee or European bee, A. mellifera has a prolific queen, swarm less and has good 

honey gathering ability. 

A. mellifera yields about 45-180 kg of honey per year. 

Rock bee, A. dorsata is the largest of all the honey bee species. 

A. dorsata builds open single comb of huge size of one meter diameter at inaccessible 

places. 

A. dorsata produces plenty of honey and yield 37 kg/comb annually. 

Himalayan bee A. laboriosa is the world’s largest and wild species of honey bee which 

measures about 3 cm in length. 

A. laboriosa produces 60 kg of honey. 

A. laboriosa is a good pollinator of apple. 

Black dwarf bee, A. andreniformis is considered as sister species of A. florea and has 

black stripes on tibia of leg but not present in A. florea. 

Dammer bee/mosquito bee, Trigona irridipennis inhabits in crevices, walls and hollow 

trunks. 

The comb of T. irridipennis is made up of dark material called "Cerumen". 

Cerumen is a mixture of wax and earth or resin. 

T. irridipennis is belongs to the family Meliponidae. 

Royal jelly is prepared and fed to the larvae by the nurse bees. 

The queen gets the royal jelly throughout her life. 

The queen and workers come out from the fertilized eggs, while the unfertilized eggs 

produce drones. 

Workers are fed to the with royal jelly and drone larvae only for the first 3 days and then 

they are fed with "bee bread". 

A. mellifera was imported to India during- 1962 from Italy. 

Type of antennae in honey bees- Geniculate. 

The place where bee hives are kept is called- Apiary. 

Type of mouth parts in honey bees- Chewing and lapping type. 

A bee colony is considered as week or strong based on the number of- Worker bees. 

The lapping tongue or proboscis is formed by the fusion of- Labium and Maxillae. 



 

Number of salivary glands present in honey bees- 2 pairs (one pair in cephalic region and 

another pair in thoracic region). 

"Royal jelly" or brood food is secreted by- Lateral pharyngeal glands of worker bees. 

Honey bee colony maintains their hive temperature between- 33-36°C. 

The secretions from Mandibular Glands are used for- Softening of wax. 

The queen substance (9-hydroxydecenoic acid) in honey bees is produced by- Mandibular 

glands of queen. 

Royal jelly is produced by the worker bees during- 2
nd

 week of their life. 

Tibia and basitarsus of forelegs in bees are modified for- Antenna cleaning. 

Number of wax glands present in honey bees- 4 (from 4th to 7 h abdominal segments). 

The bee wax contains- Myricyl palmitate and Cerotic acid. 

The secretion of sting gland mainly consists of- Formic acid. 

Percent population of worker bees present in a colony is- 90%. 

The wax plates and pollen baskets are absent in- Queen and Drones. 

The worker bee is a sterile female (Smallest of all castes). 

Foraging for collecting pollen, nectar and propolis is done by old age worker bees. 

In honey bees fertilized eggs are produced into- Females and workers whereas 

unfertilized eggs are produced into males or drones. 

In a honey bee comb queen cell is present at- Lower borders of the comb. 

The honey bee queen can lay about- 500 eggs/day. 

The cells of queen and worker bees are- Hexagonal with flat cap. 

If the food source is nearby the bees perform- Round dance. 

The direction of food source is indicated by- Wagtail dance. 

The density of honey is 1.36 kg/litre (36% denser than water) 

The "specific gravity" of pure honey should range from 1.34-1.44 gm/cc. 

In honey bees releases alarm pheromones from scented glands are present between- Sth 

and 6
th
 abdominal segments. 

Speed of honey bee is- 25-30 km/hr. 

Temperature required for foraging by the worker bees is- 25-27°C. 

The number of trips made by the worker bee for collection of pollen and nectar is- 19,000. 

The wild and cultivated flora which are the sources of pollen and nectar are collectively 

called as- Bee Pasturage or bee flora or bee forage. 

The Migratory Bee Keeping is originated in- Egypt. 

Tamarind provides rich supply of nectar. 

Cotton provides rich supply of pollen and nectar. 

In honey bee hive the honey is stored in- Super frames. 

Almost all the wax available in the market is from- A. dorsata. 

The movable frame hive was discovered by- L. L. Langstroth (1851). 



 

Central Bee Keeping Research Institute established in the year- 1962 at Pune. 

Communication in bees or bee dance was discovered by- Karl Von Frisch (1967). 

An antioxidant present in honey is- Pinocembrin. 

The real product of bee hive is- Bee wax. 

Bee bread is a mixture of- Honey and Pollen. 

Bee glue is- Propolis. 

The chemical which mimics the action of queen substance- Caproic acid. 

Honey bees usually forage within 100 m but they can go up to- 1.5 km. 

Weight of nectar load on a single bee is- 25-40 mg. 

Weight of pollen load on a single bee is- 10-30 mg. (25% of its body weight) 

Karl Von Frisch awarded “Noble Prize” in Physiology and Medicine in the year-1973. 

The percent sucrose present in the nectar is- 20-40%. 

The honey provides 5500 calories of energy. 

The bees must consume 10-15 kg of honey to produce 1 kg of bee wax. 

AICRP on Honey bee Research and Training started in- 1981. 

“Father of Modern Bee Keeping” is- A. S. Atwal. 

A. S. Atwal introduced A. mellifera in 1962 in Panjab from Italy. 

Number of flagellar segments- 10 in Queen and Workers, 11 in Males or Drones. 

Number of ocelli in honey bees- 3. 

Queen lays fertilized eggs in- Small cells and unfertilized eggs in larger cells. 

Honey collected from the combs of A. laboriosa are classified into three categories- 

Red honey: Collected at high altitude (has got high medicinal intoxicating qualities) 

Spring honey: Collected at mid-low altitude 

Autman honey: Collected at any site 

“All India Bee Keepers Association” established in the year- 1939 with its head quarter at 

Pune. At present the head quarter is at CCS Haryana Agril. University, Hissar. 

All India Bee Keepers Association publishes a journal called- Indian Bee Journal. 

Acarine disease of honey bees was first observed in India in- Panjab (1956). 

Acarine disease of honey bees was first observed in the world in- 1904. 

Acarine disease is caused by- Acarapis woodi(Mite). 

Acarine disease is also called as- Isle of white disease. 

Fumigation with Chlorobenzylate has been recommended for the management of Acarine 

disease. 

Other species of mites that infest the honey bees are- Tropilaelaps clarae and Varroa 

jocobsoni. 

In the recent years iridescent virus becoming more severe. 

Thai sac brood disease is caused by- Virus. 

American foul brood disease is caused by- Bacillus larvae. 



 

European foul brood disease is caused by- Streptococcus pluton, Bacillus pluton. 

White chalk brood disease is caused by fungus- Ascasphaeraapis. 

Mycosis disease or stone brood disease is caused by fungus- Aspergillus spp. 

Nosema disease in bees is caused by- Nosema apis. (Attack lining of stomach to cause 

dysentery) 

Amoebic disease is caused by- Malpighamoeba mellificae. (Infect Malpighian tubules) 

The transformation of three castes depends upon the amount of Royal Jelly or brood food 

produced by the Lateral pharyngeal glands of the two-week-old worker bees. 

Foraging refers to the field visits made by the honey bees for collection of nectar, pollen, 

water and propolis. 

The bees that go out first to find out the new sources of food are called as- Scout bees. 

Swarming: - Swarming is the method of reproduction in which part of the colony migrate 

to a new site to make a new colony. 

Construction of queen daughter cells at the bottom of the comb is the indication of- 

Swarming. 

Development of drone broods and emergence of large number of drones is the first sign 

of swarming in honey bees. 

The replacement of the old queen by the new daughter queen is called as- Supersedure. 

During the process of supersedure queen one or two queen cells are constructed in the 

middle of the comb but not at the bottom. 

In the event of loss of queen, the workers starts laying eggs as they cannot mate with the 

males and produces only unfertilized eggs which develops into males and these workers 

are called as- Laying workers. 

The complete dissertation of the hive by the bees is known as- Absconding. 

Absconding in honey bees occurs due to- Lack of water, exhaustion of food store, 

overheating due to poor ventilation and constant pest attack. 

The period when a good number of plants providing nectar and pollen are available to bees 

is called as- Honey flow period. 

The period when there is no honey flow is called as- Dearth period. 

The fully ripened honey consists of 38.2% fructose, 31.3% glucose, 17.2% water, 7.3% 

disaccharides and 1.3% sucrose. 

Sugar content of honey is- 78%. 

The pesticides which are relatively non-toxic to honey bees are- Bordeaux mixture, 

cuprous oxide, 2,4-D, methoxychlor, sulphur, neem, endosulfan, pyrethrum, Rotenone and 

Bt. 

The ”Khadi and Village Industries Commission” established a Central Bee Research 

Institute at Pune in 1962. 

In a bee hive the cells especially in the upper portion of a comb are mainly intended for the 



 

- Storage of honey. 

Pollen basket or corbicula is present in Tibia and tarsus of the hind legs in honey bees. 

The bee venom is secreted by the- Acid glands. 

A poisonous protein like substance present in bee venom is- Melittin. 

A flowering plant recommended for apiary is- Rose. 

A poison of bee sting consisting chiefly of histamine-producing enzyme and protein of 

low molecular weight is- Apitoxin. 

A daily cycle of temperature changes observed in bee hives during winter is called as- 

Lamberts’ cycle. 

Prof. Karl Von Frisch is an author of the books- Dance language and orientation of bees, 

Bees: Their vision, Chemical sense and language. 

The part of hive that allow workers to pass through it easily but retain the queen in the 

brood chamber is called as- Queen Excluder. 

The most acceptable model of bee hive is- Newton bee hive. 

Honey bees accomplish 80% of the total insect pollination. 

Worker bees secrete the wax when they are 14-18 day old. 

A colony requires approximately 30 kg of pollen per year to survive. 

China is the maximum producer of honey in the world. 

Tamil Nadu ranks first in production of honey. 

The bee can carry pollen load of 26-35% of its body weight. 

Wing stroke of honey bee is- 11,000 per minute. 

The vitamin does not present in honey is- Vitamin E. 

The sugar syrup is given during the off season and is diluted at 1:1 (sugar: water) ratio. 

Migrate the honey bee colonies when the field is at- 10% flowering. 

The number of recommended bee hives for pollination- 3/ha for Italian bee and 5/ha for 

Indian bee. 

Granular insecticides are less hazardous to- Honey bees. 

“Evening” application of a short residual insecticide can greatly reduce any potential for 

bee damage. 

 

OBJECTIVES OF SERICULTURE 

Sericulture (a French word): - The scientific method of rearing of silkworms for the 

commercial production of silk is called as Sericulture. 

The silk is commercially produced employing silkworm and Eri silkworm. 

 
Tasar silkworm and Muga silkworm are of lesser importance. 

 
The main states of sericulture in India are- Karnataka, Bengal, Assam, Punjab and Jammu 



 

Kashmir. 

 
In Tamil Nadu silkworms are reared on commercial scale in parts of Coimbatore and 

Salem districts. 

The pure silk is obtained from- Bombyx mori. 
 

The hybrid strain which is a result of cross breeding of a Chinese species Antheraea 

pernyi and A. proylei which produces Oak Tasar silk. 

The largest producer of silk in the world is- China (81.7%) followed by India (14%). 

The largest consumer of silk in the world is- India. 

Silk: - Silk is the secretion from salivary glands which are found on both sides of the 

alimentary canal of silkworm larvae and this secretion harden into a fine thread called silk. 

The proteins present in silk are- Fibroin (75%) and Sericin (25%) i.e. 3:1 ratio. 
 

In South India Multivoltine, pure multi-bivoltine, bivoltine pure and bivoltine hybrid 

silkworm eggs are used for silkworm rearing. 

Eri silkworm: Samia cynthia ricini. Belongs to the family Saturnidae. The silk is white or 

brick red in colour. Twenty eight grams of eggs will give about 1600 larvae which can yield 

4 kg of silk after consuming leaves from about 0.5 hectare of castor crop. It cannot 

withstand severe summer. 

The tasar Uzi fly parasitoid of Muga and tasar silkworm causes loss of crops up to 30- 

40%. 

 

The tachinid fly prefers to lay the eggs on third to fifth instar larva. 

Turpentine oil repels the Uzi flies at the site of rearing. 

Other natural enemies of tasar silkworm are- the parasitoid, Xanthopimpla punctata 

(Ichneumonidae), predators, Sycanus collaris (Reduvidae), Eocanthicona furcellata 

(Pentatomidae) and mantis, Hierodula bipapilla (Mantidae). 

The Muga Silkworm, Antheraea assamensis: Belongs to the family Saturnidae. 

The Muga Silkworm is Multivoltine producing as many as 5-6 broods in a year. 

The main hosts of Muga silkworm are Sat and Soal. 

The cocoons of mulberry silkworm, Bombyx mori are white in colour from which best 

quality of silk is produced. 



 

The cocoons of Tasar silkworm, Antheraea myllita are hard light brown to dark in colour 

and must be collected from the jungle. 

The cocoons of Eri silkworm, Samia cynthia ricini are white in colour, the silk cannot be 

reeled and has to spun. 

The cocoons of Muga silkworm, A. assamensis are brilliant yellow in colour from which 

silk of golden yellow colour is obtained. It is Semi-domesticated silkworm. 

Proportion of different types of silk produced in India- 

o Mulberry silkworm : 91.7% 

o Eri silkworm 6.4% 

 
o Tasar silkworm : 1.4% 

 

o Muga silkworm : 0.5% 
 

Voltinism or Voltine: The number of generations or crops that are produced in one year by 

the silk worms is called as- Voltinism. 

Giant silkworm is- Attacus atlas 
 

Mulberry silkworm, Bombyx morAelongs to the family- Bombycidae. 

The egg stage of Mulberry silkworm, Bombyx mori undergoes diapause. 

The silkworm larvae undergo- 4-5 moults. 

The silkworm larvae take One hour to spin 15 cm of silken thread. 
 

Mounting: - Mounting is the process of transfer of fifth instar mature larvae to the 

mountages. 

The process of killing of pupae inside the cocoon is called as- Stifling. 
 

The main purpose of stifling is to prevent the moth emergence from the cocoon. 

The process of immersion of cocoon in boiling water is called as- Cocoon boiling. 

Cocoon boiling help in dissolving the gummy material which binds the winding segments 

of the thread. 

Partial drying of cocoon with 75-80% drying is suggested instead of steam stifling. 

Open pan cocking method of stifling has been developed by CSR & TI, Mysore. 

Reeling: - The process of iinvyind y the silken thread from the cocoon, combining the 



 

required number of brins to produce the silk filaments of required thickness, and gathering 

of same on the standard reels. 

Denier: - Denier is a unit of measurement of fineness of the silk yarn. 

One Denier is the weight in grams of 9000 m long silk filament. 

The size of the normal cocoon is- 1.8-3.0 denier. 

Largest producer of tasar silk in the world is- China. 

Leading producer of mulberry silk in India is- Karnataka. 

The adult silkworm lives only for two to three days. 

Mating takes place immediately after emergence in silkworm. 

 

Single female moth lay about 300-400 brownish white seed like eggs in masses. 
 

Mulberry silkworm, Bombs mor/ the eggs hatch in about 8-12 days. 

 

The larval period ranges from 28-30 days. 
 

Silkworms pupate inside the silken cocoon and adult emerges out in 10-12 days and over 

all life cycle completed in six to eight weeks. 

The mulberry plants are propagated by stem cuttings, each cutting should be 20-22 cm 

long with three nodes. 

The mulberry silkworms can be reared in places where the temperature ranges from 25- 

30°C and humidity from 70-80%. 

Mulberry silk contributes 90% of the silk produced in India. 

 
The major silk protein fibroin is made up of three major amino acids they are- Alanine, 

Glycine and tyrosine. 

The quantity of cocoons required to produce 1 kg of silk is- 7-8 kg. 

 
It has been estimated about 60,000 cocoons are required to produce one kg silk. 

The labial gland is modified as silk producing gland in silkworms. 

2% formalin is used for the disinfection of eggs and rearing equipments.  
 

For effective disinfection of rearing rooms with equipment’s all the doors and window 

should be closed air tight and spray with 2% formalin at the rate 7-8 lit/sq. meters for 24 

hours. 
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Complete darkness to be maintained on the previous day of emergence to avoid irregular 

emergence of moths. 

Pink mealy bug, Maconellicoccus hirsutus causes “Tukra“ disease in mulberry. 
 

The scientific cultivation of mulberry plants is called as- Moriculture and that of non- 

mulberry plant is called as- Arboriculture. 

The common method of mulberry cultivation is- Stem cuttings. 
 

The silkworm larva has to feed 120-160 kg of green foliage of mulberry to produce 1 kg of 

silk. 

The silk filament reeled out of double cocoon is called as- Dupion silk. 
 

Central Sericultural Germplasm Resource Centre at- Hosur. 

 

Silkworm Seed-Technology Laboratory at- Bangalore. 

Seri-Biotech Research Laboratory at- Bangalore. 

Central Tasar Research and Training Institute at- Ranchi. 

 

Central Sericultural Research and Training Institute at- Mysore. 

Central Sericultural Research Station at- Berhampur, Orissa. 

Central Muga, Eri Research and Training Institute at- Titibar/Lahdoigarh (Assam). 

 

The place where the disease free laying (DFL) of silkworms are prepared on scientific 

basis is known as- Grainage. 

The stage of Tasar silkworm that undergoes diapause is- Pupa. 

The silk obtained from Eri silkworm is also called- Poor man’s silk. 

A narrow pore situated on the hypo pharynx through which the sticky fluid secreted by silk 

gland comes out is called as- Spinneret. 

Average weight of single cocoon is- 1.8 to 2.2 grams. 

Weight of cocoon shell is- 0.45 grams. 

Weight of silk obtained from a single cocoon is- 1.35 to 1.75 grams. 

 

Seed cocoon: - The cocoon of pure race is called as- Seed cocoon. These cocoons are 

used to produce DFL eggs of silkworm. 

One female silkworm adult can la" about- 400 to 50000eeggs per hour. 
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Cocoons of Muga silk is called as- Jali. 

 

The female of mulberry silkworm have a pair of milky white spots on 8th and 9thabdominal 

segments called- Ishiwatas gland. 

The males of mulberry silkworm have Herold’s gland at the center of 8th and 9th abdominal 

segments. 

Rearing of young larvae of silkworm (I, II, III instar) is called- Chawki rearing. 

 

The process of sorting of cocoon is called as- Riddling. 

Accessories required for successful rearing of silkworm- 

A bamboo rack to keep the trays containing the various stages of silkworms. 

Many circular trays made of split bamboo for leaving the worms. 

Many bamboo baskets for fetching mulberry leaves. 

Chopping knife for cutting leaves 

Chandraki or cocoonage which is circular basket with spiral wall about 5 cm width to 

facilitate the worms to attach their cocoons to them. 

Paraffin papers, brushes and foam pads. 
 

The gut used in surgery is obtained by treating full grown caterpillar with 10%acetic acid. 

 

 

OBJECTIVE LAC CULTURE 

In Atharva Veda lac insect is called as- Laksha. 

Scientific name of lac insect- Laccifera /acca or Kerria lacca {Homoptera: Lacciferidae). 
 

First scientific account of lac insect was given by- Dr. J. Kerr (1782). 

Father of lac culture is- Dr. J. Kerr. 

Detailed account of lac insect was given by- Boxburgh. 

The females are the chief producer of lac. 

Lac produces three products i.e. resin, dye and wax of great commercial value.  
 

The resin is commonly called as lac, is the only animal origin and is commercially 

available in the market as shellac or seed lac or button lac. 

More than 65% of lac produced in the country is exported mainly in refined or semi-refined 



 

form. 
 

The place with annual rainfall of about 75 cm with moderate temperature is quite suitable 

for lac cultivation. 

The success of lac cultivation depends upon mostly the climatic conditions. 

Rangeeni strain contributes 90% and Kusumi strain 10% of total lac production. 

The lac from Kusumi strain is superior to the Rangeeni due to lighter colour of resin. 

Female lac insect lays about 300 eggs inside the encrustation. 

The male copulates with the female even while the female remain inside the cell. 

Mode of reproduction in lac insect is- Ovoviviparous. 

A single female can produce about 300-1000 nymphs of which about a third will be males. 

The settling rate of the lac nymphs is 44-103/ sq. m. 

The process of emergence of nymphs of lac insect is called as- Swarming. 

Chemical composition of lac- 

• Lac resin : 75% 

• Waxes : 6% 

• Dyes : 5-6% 

• Albuminous material: 12-13% 

1.5 Lakh, lac insects are required to produce 1 pound of lac. 

Indian Lac Research Institute or now as ”Indian Institute of Natural Resins and Gums” 

located at- Namkum (Ranchi). Established in the year- 1925. 
 

Lac Cess Research Committee was appointed in the year- 1921. 
 

Major lac producing country is- India accounting for 70% of the total world production. 

Over 90% of total lac produced is exported to the other countries in the form of Shellac. 

Immature lac is called as- Ari lac. 

Mature lac harvested in the form of sticks is called as- Stick lac. 
 

The lac obtained after removing and washing of stick lac is called as- Seed lac. 

The lac obtained after grading of seed lac is called as- Dust lac. 

The lac obtained after heating of seed lac, dust lac is- Shellac. 



 

Host plant for Kusumi strain is Kusum plant, Schleichera (Shorea) oleosa. 

 
Host plant for Rangeeni strain is palas plant, Butea monosperma. 

 

The nymphs of lac insect undergo moulting for three times. 
 

The lac insect usually passes through Three generations in a year. 

 
The glands secreting lac are- Resin glands which are distributed all over the body except 

mouth parts, breathing tubes and anus. 

White enemy of lac insect: Eublemaamabilis (Noctuidae: Lepidoptera) 

 
Black enemy of lac insect: Holococerapulverea (Blastobasidae: Lepidoptera) 

 

“Indian Institute of Natural Resins and Gums" has developed a coupe system of lac 

cultivation for sustained production of lac. 

Highest lac producing state in India is- Chhattisgarh. 

 

The share of Baisakhi crop of lac is highest in India. 
 

The lac sticks left after the escape of the nymphs are called- Phunki. 
 

The lac insects lose eyes, antennae and legs after the- First moult. Males regain them. 
 

After the second moult the female becomes swollen with no trace of segmentation. 

 
The males may be winged or apterous and after emergence live for only three to four days. 

 

The cell of the male lac insect is- Slipper shaped. 
 

The female cells are in its vertical axis and are spherical shaped. 
 

Most suitable temperature for lac cultivation is- 27-30°C. 

1 kg of lac is obtained from 3,00,000 of lac insects. 

Cantharidin obtained from- Blister beetle. 
 

Anthroquinone is present in cochineal red and lac. 
 

Normally 10-25 kg of brood lac is required for inoculation of tree depending upon the host 

tree and the crop. 

For inoculating KUsUmi tree, the brood lac bundles are tied on the shoots of the interior of 

the crown in case of Jethwi and exterior of the crown in case of Aphani crop. 

After complete emergence of lac larvae from the brood, the used-up bundles are called as- 



 

Phunki bundles. These need to be removed from the tree. 
 

The lac crop is harvested as a mature lac or immature lac from tree along with host twigs. 
 

Mature lac is harvested if the lac is utilized for re-inoculating the other tree i.e. to be used 

as brood lac. 

The maturity of the lac cop is assessed by post-embryonic developmental stages of lac 

larvae inside the mother cell. 

Kusum tree and Albizia lucida are suitable for Kusumi summer crop cultivation and Ficus 

spp are suitable for rangeeni crop cultivation to sustain lac culture during summer season. 

 

The tree species which are utilized for lac culture during summer are called as- Summer 

broods preserves. 

For the summer crop production deep forest area are selected for the lac cultivation.  
 

Production of ”brood lac” will be ”more remunerative” than the stick lac. 

 

The lac crop loss due to insect predators alone is- 35-40%. 
 

Kusumi crop is highly prone to attack by the Chrysopa spp. which may cause complete 

loss of the lac crop within a short period. 

Predators and parasitoids of lac constituting third trophic (energy) level causing 

substantial damage to the lac insect. 

Several species of parasitoids constituting fourth trophic level which are useful 

biocontrol agents keeping predators of lac insect under check. 

The major insect predators of lac insect are- Eublemaamabilis, Pseudohypatopapulverea 

and Chrysopa spp. 

 
For the long storage of scraped lac it should be fumigated with- Sulphur. 

 

The stick lac is disintegrated, and the powdery material is called as- Crushed lac. 
 

The molten lac is spread on the cement floor and allowed to dry; it is called as the seed lac 

or grain lac. 

The lime at the rate 1 kg for 160 kg of material is added to the molten lac.  

To lower the melting point of the lac rosin like colophony is added up to 12%. 

The colouring is given by the addition of Arsenic sulphide (Yellow orpiment). 

The shellac of commerce is orange to paalee Yellow in colour. 
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Button lac is manufactured by pouring the molten lac into dyes in a zinc sheet instead of 

stretching for shellac preparation. This results in button of lac 7 cm diameter and 0.6 cm 

thick. 

Molemma: A by-product in the manufacture of shellac is finely divided dust-like material 

separated from the seed lac and contains 70% of shellac. 

Kiri: Kiri is dirt and refuse inside the cloth bag after recovering the molten mass and 

contains 50% of shellac. 

Passewa: Is a material that is collected from the cloth bag by boiling them after removing 

kiri in dilute soda solution and contains 20% shellac. 

Powdered shellac mixed with honey is specific remedy for the- Haemostasis. 

Lakshadi Thaila is used to bring down chronic fever and to cure rheumatism. 

Lac dye contains- Nitrogen can be applied to fields as manure. 

“Lac Cess Research Committee” was appointed in- 1921. 

 

OBIECTIVE BIOLOQICAL CONTROL AQENTS 

The red ant, Oecophylla spp. were used to control foliage feeding caterpillars since 

ancient times (900 A. D). 

During modern times, Mynah bird, Acridotherestristis from India was imported in 1762 for 

the control of red locust, Nomadacris septemfasciata in Mauritius. 

In 1770s, the practice of creating bamboorunways between citrus trees as developed in 

Myanmar to facilitate the free movement of ants between trees for the control of 

caterpillars. 

The first well planned and successful biological control attempt was undertaken during 

1887-88 in California (USA) from Australia. 

The Vedalia beetle, Rodolia cardinalis was introduced from Australia to California for the 

control of cottony cushion scale, Icerya purchasi in Citrus. 

Cottony cushion scale, Icerya purchasi is a good example of functional hermaphroditism. 
 

Stone fly, (Plecoptera) Perla marginata is the example for non-functional 

hermaphroditism. 
 

In India, (1898) earliest attempt was  made  by the introduction of Coccinellid, 

Cryptolaemus montrouzieri for the control of coffee green scale, coccus viridis. 



 

In 1929, Vedalia beetle, Rodolla cardinalis was introduced to India from UAS to manage 

cottony cushion scale, lcerya purchasi. 

Granulosis virus infection of Chilo infuscatellus was first reported by- Eswaramoorthy and 

David in 1979. 

The regional station of Commonwealth Institute of Biological Control in India was 

established in the year 1957 at Bangalore. 
 

All India Coordinated Research Project on Biological Control of Crop Pests and Weeds 

(AICRPBC) in-1977. 

The AICRPBC was further upgraded to the level of “Project Directorate of Biological 

Control” (PDBC) in-1993. 
 

Natural Control: - The maintenance of insect population numbers within certain upper and 

lower limits by the action of a combination of abiotic and biotic factors as well as the 

characteristics of the species under consideration is called as Natural Control. 

The term biological control was first used by- Smith in 1919. 
 

Biological control was defined by Paul DeBach (1964) as, the action of parasites, 

predators, or pathogens in maintaining another organism’s population density at low 

average than would occur in their absence. 

Father of Biological Control is- Paul DeBach. 

 

Predator is a free living organism throughout its life; it kills its prey, is usually larger than 

its prey and requires more than one prey to complete its development. 

Parasite: - A parasite is an organism which is usually much smaller than the host. 

Parasites complete their entire life cycle on a single host. 

Parasitoid: - Is a special kind of parasite which is often about the same size as its host, 

kills its host and requires only one host for development into a free living adult. 

The Insect parasites which are parasitic only in their immature stages and lead free lives 

as adults are called as- Protelean parasites. (Ex: Blister beetle) 

Super parasitism: - Type of parasitism where more individuals of the same species are 

present in a single host than can complete development in normal way. Ex: Trichospilus 

pupivora on Opisina arenosella. 

In Super parasitism all or some may die, and the survivors may be smaller and/or 

weakened, in some species only one individual survives per host. 



 

Multiple parasitism: - Type of parasitism where the host is attacked by two or more 

species of parasitoids. Ex: Goniozus nephantidis, Bracon brevicornis, Trichospilus 

pupivora on Opisina arenosella 

In Multiple parasitism, death of the less aggressive species of parasitoid occurs.  
 

Hyper parasitism: - Type of parasitism in which a parasitoid attacks another parasitoids. 
 

o Ex: -Apanteles plomeratusis parasitized by Natrastichus rapae which is actually a 

parasitoid of Pieris brassicae. 

Adelpho parasitism or Heteronomoushyper parasitoid: - Type of parasitism in which the 

males develop as hyper parasitoids of their own females. Ex: Encarsia formosa on 

Bemisia tabaci. 

The species which is not of native origin is called as- Alien species. 

 
Monophagous: - Feeding on only one kind of host. Ex: - Eric/ioyramma /aponica on 

Scirpophapa incertulas. 

 
Example for polyembryony is Copidosoma yoe/i/er/ on potato tuber moth, Phthorimaea 

operculella. 

A parasitoid that lives on the external surface of the host is called- Ecto parasitoid 
 

A parasitoid that lives in another organism, feeding on it and killing it in the process of 

parasitism is called- Endo parasitoid. 

A period required for assessment of results of a biocontrol agent is- 3 years. 

 

A form of multiple parasitism in which a parasite preferentially attacks a host that  is 

already parasitized by another species is called- Clepto parasitism. 

A host other than the target host for a parasitoid which is used for commercial production 

of biocontrol agents in the laboratory which is readily available can be easily reared is 

called- Fictitious Host. 

A cellular defence strategy used by hosts of an Endoparasitoid to isolate it and deprive it 

of resources like oxygen and nutrients so as to kill it is called- Encapsulation. 

A condition in which a free living organism may or may not exist by parasitism but it is not 

compulsory for the parasitoid to survive or to complete its life cycle is called-Facultative 

parasitism. 

A parasitoid whose nutritional requirement are as such that several can exist in the body 

of the host insect is called as- Gregariouuss paarraassiitoid. 
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Host discrimination: - The selection of an appropriate host by a parasite or parasitoid, 

according to the species, developmental stage and physiological condition of the host 

including presence or absence of parasites or parasitoids. 

Conservation: - Is the action to preserve and increase the natural enemies by 

environmental manipulation. 

Introduction/Importation: - Is the process of importing the natural enemies from one 

country to another for the management of the insect pest infesting the crops. 

Augmentation: - is defined as the efforts made to increase the population of natural 

enemies either by propagation and release or by environmental manipulation. It includes 

all activities designed to increase number or effect of existing natural enemies. 

Inoculative release: - Are used in cases in which the control is expected from the 

progenies and the subsequent generations and not from the release itself.  

Inundative release: - Involves mass culture and release of natural enemies to suppress the 

pest population directly as in the case of conventional insecticides. 

The term ”Integrated Biological Control” was proposed by- Gurr and Wratten (1999). 

 
The most outstanding example of biological control in root crops is the control of Cassava 

mealybug, Phenococcus manihoti by a tiny wasp, Epidinocarsia lopezi in Africa. 

 
Encarsia formosa attacking cotton whitefly, Bemisia tabaci. 

 

Homeostasis refers to the stability of the insect population over a long period of time; 

even though there is a temporary fluctuation in the population they get recovered 

immediately and remain constant for a long time. 

An anthocorid, Oriustantillus and 0. maxidentrix is used to control thrips. 
 

Cotton mealy bug, Phenococcus solenopsis is controlled by the use of 

Aenaciusbambawalei. 
 

Papaya mealy bug, Paracoccus marginatus is controlled by the use of Acerophagous 

papaya, Anagyrus /oy/and Pseudoleptomastix mexicana. 

A new entrant of cotton mealy bug, Phenococcus madeirensis was controlled by the use 

of Anagyrus amnestos. 

The International Organization for Biological Control (IOBC) was established in- 1956. 

A new entrant of cotton mealy bug, Pseudococcusjackbeardsleyi was controlled by the 



 

use of Cryptolaemus montr u .ieri. 

Dactylopis tomentosus is used to control prickly pear, Opuntia diflenii which was 

introduced in India in 1925. 

The ratio used for parasitoid to host is 1:6 i. e for each parasitoid 6 eggs of Corcyra 

cephalonica are provided. 

The percentage of parasitisation by Trichogramma ranges from- 62 to 90%. 
 

1 CC (20, 000) of eggs are glued to the “Trichocard” (15x7.5 cm) using the gum acacia. 
 

The Eric/iogramma completes its life cycle in 7-8 days at the temperature of 27°C and RH 

of 75%. 

A grub of lady bird beetle feeds on 400-500 nymphs of aphid, Aphis craccivora during its 

development. 

Only the grubs are predators whereas the adults are free living and feed on pollen and 

nectar of flowers in-Green lacewing. 

The vertebrates used as Biocontrol agents are, fishes, tad pols, frogs, lizards, salamanders, 

and toads etc. 

The minimum period to be given for the assessment of the effectiveness of a biocontrol 

agent is-3-4 years. 

Polyembryonic parasitism: - is the phenomenon of an individual host by the single larvae 

of a single parasitic species but develops into several parasitoids within the host. 

The bacterial infection that occurs during the rearing of Trichogramma can be controlled 

by the use of 0.001 On Streptomycin sulfate. 

The number of instars in Corcyra cephalonica- 5 instars. 

 

Zygogramma bicolorata was introduced from Mexico into India in 1984 for the control of 

parthenium. 

One of the field crop in which biological control is practiced in a large scale in India is- 

Sugarcane. 

Tetrastichus pyrillae is the egg parasitoid of sugarcane pyrilla, Pyrilla perpusilla. 

 
The predator of sugarcane wooly aphid, CeratoYacuna lanipera is- Conobathra aphldivora. 

 

The eggs of grass hoppers are predated by the- Grubs of blister beetles.  



 

 

The term parasitoid is coined by 0. M. Reuter in 1913 

k Idiobiont: - The parasitoid which prevents the further development 

of the host that it has parasitized, they preferentially attack the 

immobile life stages of the insects like eggs and pupae. 

k Koinobiont: - These parasitoids allow the growth and development of the host often don’t 

kill the host. 
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