What is Entomology

    A. Study of insects

       1. All relationships dealing with insects

       2. Sometimes includes other arthropods - ticks,

          spiders, mites

    B. Entomologist

       1. Person who studies insects or related organisms

       2. Studies relationships

       3. Studies for criminology

       4. Studies as a hobby

       5. Studies for pest control

             i. What is a pest?

                1. An unwanted organism that causes some kind of

                   damage

                2. Types of pests

                   a. crop pest

                   b. medical pest

                   c. aesthetic pest

            ii. Pest Status

                1. Relative Ranking of a pest in relation to its

                   damage

                2. Dependant on crop, damage and economics

           iii. Integrated Pest Management?

The management of pest populations, using all available  technologies, below economically damaging levels.

            iv. Technologies for Control

                1. Chemical

                2. Cutural

                3. Biological

                4. Plant Resistance

                   a. Classical

                   b. Genetic Engineering

                5. Sterilization
  Insect Structure and Life Processes

I. The External Insect Body

   A. Original Insect

      1. 20 Body Segments

      2. Reduced in number today in some insects

      3. Tagmosis - the fusion of body segments into regions of 

         like function.

   B. Three Body Regions

      1. Head - fusion of primitive head and anterior trunk 

         segments.

      2. Thorax - fusion of three segments, each which contain legs.

      3. Abdomen - largely unchanged, may have eleven segments.
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   C. Exoskeleton

      1. Rigid outer shell

      2. Support for muscles

      3. Covers internal organs

      4. Certain parts may be sclerotized (hardened) into plates 

         called sclerites.

      5. May have wrinkles, hairs, spurs on external; apodemes on 

         internal.

      6. Body wall - from inside to outside

         a. Basement Membrane

         b. Epidermis

         c. Cuticle

            1. Epicuticle - cement layer, wax layer, homogeneous 

               layer (cuticulin)

            2. Procuticle

               i. Exocuticle - made of chitin, strength & resilience

              ii. Endocuticle - reabsorbed during molting

          d. Chemical Quinones - melanin (color)& sclerotin 

            (hardness).   

[image: image2.png]



D.  The Head

       1. Specialized for feeding and sensory perception

       2. Mostly the cranium - bears mouthparts, eyes and antennae

       3. Attached to thorax by cervix

       4. Inside strength given by the tentorium

       5. Mouthparts

          a. Mouthparts may be oriented differently

             1. Vertically - Hypognathous - grasshopper

             2. Horizontally - Prognathous - Ground Beetle

             3. Backward and down - Opisthognathus - Cicadas

          b. General Structure

             1. Labrum - Upper Lip

             2. Mandibles - Jaws

             3. Maxillae - Second Jaws

             4. Labium - Lower Lip

             5. All form the preoral cavity

             6. Hypopharynx - tongue and salivary ducts

          c. May be modified into different types

             1. Chewing - Grasshoppers, etc.

             2. Piercing Sucking - Aphids

             3. Siphoning - Butterflies and Moths

             4. Sponging - House Flies

             5. Cutting Sponging - Horse Flies

             6. Chewing Lapping - Bees and Wasps
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       6. Antennae - 1 pair

          a. Sensory in Use - odors, vibrations, etc.

          b. Found below or between Compound Eyes

          c. Made of a scape, pedicel and flagellum

          d. Different between species and sexes

          e. Common Types

             1. Filiform - threadlike - Ground Beetle

             2. Serrate - Sawlike - Click Beetle

             3. Moniliform - Beadlike - Termite

             4. Clavate - Clublike - June Beetle

             5. Plumose - Featherlike - Moths
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       7. Eyes - Compound and Simple

          a. Compound Eyes

             1. hexagonal facets

             2. just a few to 28,000 in dragonflies

          b. Ocelli

             1. Small - 1 or more facets

             2. Between Compound Eyes

             3. Larval - may be only eyes - Leps

          c. Eye spots

             1. Larval Dips, Collembola

             2. Light Receptors

    F. Thorax

       1. Three Segments

          a. Prothorax - Legs

          b. Mesothorax - Legs and Wings

          c. Metathorax - Legs and Wings

          d. Upper Surface - Notum

          e. Lower Surface - Sternum

          f. Side Surfaces - Pleura

       2. Legs - 1 pair per segment

          a. Parts from Body to end of leg

             1. Coxa, Trochanter, Femur, Tibia, Tarsus

             2. Tarsus - segmented - tarsomeres

             3. Last tarsomere - Pretarsus - Claws

          b. May be modified

             1. Walking

             2. Jumping

             3. Grasping

             4. Digging
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       3. Wings

          a. 1 pair per meso and meta thorax

          b. Arise from notal projections of segments

          c. Only found in adult insects except mayflies

          d. Some have no wings

             1. Thysanura - primitive insects

             2. Fleas - Lost during evolution

          e. Aphids - only at certain times

          f. Flies - 1 pair plus halteres

          g. Beetles - elytra

          h. Cockroaches - Tegmina

[image: image7.png]



    G. Abdomen

       1. 6 to 10 segments

       2. anus

       3. Ovipositor

       4. Aedeagus
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II. The Internal Insect Body

    A. Types of Feeding

       1. Phytophagous - grasshoppers

       2. Zoophagous - Coccinellid beetles

       3. Saprophagous - Cockroaches

       4. Omnivorous - Stink Bugs

    B. The Digestive System

       1. Foregut (Stomodaeum)

          a. Ectoderm in origin

          b. Shed during molting

          c. Parts

             1. mouth

             2. pharynx

             3. esophagus

             4. crop

             5. proventriculus - Cardiac Valve

       2. Midgut (Mesenteron)

          a. Endoderm in origin

          b. Parts

             1. Gastric Caeca

             2. Gut

             3. Pyloric Valve

          c. Peritrophic Membrane

       3. Hindgut (Proctodaeum)

          a. Ectoderm in origin

          b. Shed during molting

          c. Parts

             1. Malpighian Tubules

             2. Intestine

             3. Rectum

             4. Anus
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    C. The Circulatory System

       1. Open circulatory system - top of body

       2. Series of vessels and the hemocoel

       3. Parts

          a. Dorsal vessel

             1. begins in head and goes to abdomen

             2. Heart in rear and aorta in front

             3. Blood taken through heart ostia and pumped forward to 

                head

          b. Alary Muscles - pump blood from heart

          c. May form Dorsal Diaphragm

       4. Blood - Hemolymph made up of hemocytes
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    D. The Respiratory System

       1. Done by tracheal system - trachea

       2. Parts

          a. Spiracles - 1 pair on Meso-Metathorax, All Abdomen

          b. Open into tracheal trunks

          c. May have air sacs

          d. Tracheoles

       3. Types

          a. Open System - Air Breathers

          b. Closed System - Gills

          c. Plastron - air bubble attached to body surface, breath 

             with spiracles - beetles

          d. Air tubes - mosquitoes
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    E. The Nervous System

       1. Central Nervous System

          a. Brain in Head

             1. Protocerebrum - optic lobes

             2. Duetocerebrum - antennae

             3. Tritocerebrum - visceral system

          b. Subesophageal Ganglion - mouthparts and salivary glands

          c. Ventral Nerve Chord

             1. Series of ganglion

             2. 1 per segment in thorax and abdomen
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    F. The Reproductive System

       1. Female

          a. Terminal Filament

          b. Paired Ovaries

          c. Lateral Oviduct

          d. Spermatheca

          e. Accessory Gland

          f. Median Oviduct

          g. vagina

          h. Ovipositor
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       2. Male

          a. Testis

          b. Vas Deferens

          c. Sperm Reservoir

          d. Accessory Gland

          e. Ejaculatory Duct

          f. Penis
1. Total cropped area in India is:

(a) 137 mha

(b) 142 mha

(c) 147 mha

(d) 152 mha

2. The average agricultural production from irrigated area is:

(a) 1/8 tonnes/ha

(b) 2.0 tonnes/ha

(c) 2.4 tonnes/ha

(d) 2-8 tonnes/ha

3. Indian agriculture is facing the following major problems. Which is NOT CORRECT?

(a) Land degradation

(b) Rising population

(c) Lack of bullock power

(d) Stagnant cultivable area

4. The area occupied by legume in India is

(a) 24 mha

(b) 29 mha

(c) 34 mha

(d) 39 mha

5. The principle oil seed crop of India is

(a) Sesame

(b) Mustard

(c) Linseed

(d) Groundnut

6. Which fiber crop occupies largest area in India?

(a) Jute

(b) Flax

(c) Cotton

(d) Sunnhemp

7. First agricultural university was established

(a) Ludmana

(b) Pusa

(c) Kanpur

(d) Pant Nagar

8. Nobel Prize for Peace was awarded to

Dr. Norman Borlaug in

(a) 1969

(b) 1970

(c) 1971

(d) 1972

9. Dr Rajendra Singh Paroda has been felicitated

with the award

(a) Padam Shri

(b) Padam Bhushan

(c) Padam Vibhushan

(d) Bharat Ratna

10. To be self reliant in agriculture the following growth rate per year is necessary

(a) 3.0%

(b) 3.5%

(c) 4.0%

(d) 4.5%

11. On the basis of agro climatic conditions Pali,

Jalore, Sirohi and Jodhpur are included in Zone

(a) II-B

(b) II-A

(c) I-B

(d)I-A

12. Which state is devoid of arid zone?

(a) Punjab

(b) Madhya Pradesh

(c) Maharashtra

(d) Andhra Pradesh

13. Indian Institute of Soil Science is located at

(a) Ludhiana

(b) Hisar

(c) New Delhi

(d) Bhopal

14. The irrigation water requirement of onion is

(a) 60 cm

(b) 50 cm

(c) 40 cm

(d) 30 cm

15. Sowing of second crop in between the standard rows of the first crop before its removal is called

(a) Inter cropping

(b) Multi copping

(c) Intensive cropping

(d) Relay cropping

16. The cropping system beneficial to prevent soil erosion due to winds is

(a) Mixed cropping

(b) Strip cropping

(c) Relay cropping

(d) Multi cropping

17. The optimum temperature for sugarcane is

(a) 21-27 °C

(b) 14-29 °C

(c) 25-30 °C

(d) 28-34 °C

18. Per hectare seed rate of guar is

(a) 3 kg

(b) 6 kg

(c) 9 kg

(d)12 kg

19. The production of oil seeds in. India during 1996-97 was

(a) 22 million tonnes

(b) 25 million tonnes

(c) 24 million tonnes

(d) 26 million tonnes

20. The layer in the soil profile where material removed from the two overlaying horizons is deposited is called

(a) A-horizon

(b) B-horizon

(c) C-horizon

(d) D-horizon

21. The diameter of very fine sand particles is-

(a) Below 0.002 mm

(b) 0.05-0.002mm

(c) 0.01-0.05 mm

(d) 0.05-0.10mm

22. The mineral weathering and clay formation are rapid where the climate is-

(a) Warm and moist

(b) Warm and dry

(c) Cold and moist

(d) Cold and dry

23. Alkali soils are treated with gypsum to correct the deficiency of-

(a) Sulphur

(b) Calcium

(c) Magnesium

(d) Zinc

24. Which micro-nutrient is most deficient in Indo-Gangatic alluvium soils?

(a) Iron

(b) Zinc

(c) Copper

(d) Manganese

25. Which fertilizer is most beneficial for alkali soils?

(a) Urea

(b) Ammonium sulphate

(c) Calcium ammonium nitrate

(d) Ammonium nitrate

Answers:
1. b 2. a 3. d 4. a 5. a

6. c 7. d 8. d 9. c 10. c

11. a 12. c 13. b 14. c 15. d

16. b 17. a 18. d 19. a 20. b

21. a 22. c 23. c 24. b 25. b

