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General Entomology (3) 240E; for 2nd year students

The Answers 
Group (A)
AQ (1) Complete the following sentences.                                                  (4 marks)   
a) The primary vector of Dutch elm disease (DED) is the native elm bark beetle while that of sudden wilt of cucurbits is cucumber beetles
b) Phyllody is the formation of leaf-like tissues instead of flowers.

c) Phytoplasmas are obligate bacterial parasites of plant phloem tissue and of the insect vectors that are involved in their plant-to-plant transmission. 
d) Most bacteria multiply by a process called binary fission or budding while fungi reproduce by spores.
e) Diatomaceous earth used to scratch the surface of insects to dehydrate them.
AQ (2) Put the sign (√) or (X) in front of each of the following sentences and correct the false.                                                                                                         (10 marks) 

a) Thrips rasp the surface of foliage and suck up the spilled contents from the damaged cells so the damaged leaves curl downward. (X)   (Upward)

b) Open galls are produced by insects with piercing, sucking mouthparts.    (√)

c) Tomato spotted wilt is caused by a non-persistent virus.   (X)  (persistent propagative virus).

d) Insects that transmit plant disease are called vectors.                                     (√)

e) Sucking sap from plant tissues by insects can cause spotting or stippling of foliage.                                                                                                                                        (√)

f) The hyphae secrete enzymes to aid in the breakdown of plant materials that are absorbed through their cell walls.                                                                    (√)

g) Fire blight of pears and apples can be accidentally transmitted from the infected plant to a healthy one.                                         (X)    phoretically or passively
h) Mutualistic relation between insect and plant include phytophagous insects and insectivory plants. (X) antagonistic relationships (or) Mutualisms include pollination or seed dispersal.

i) Imbalance between soil moisture and oxygen is considered an infectious plant disease.                                                                                (X) Noninfectious plant diseases
j) Bacteria can infect all plant parts through wounds from pruning, hail, and other mechanical damage.                       (X) (bacteria must find a natural opening for entry)
AQ (3) Give the scientific expressions.                                                    (10 marks) 

a)  Misshapen or aborted fruits. (cat-facing)

 b)  Stomata like openings that secrete water from the plant. (hydathodes)

 c) Development of numerous tiny shoot branches with small leaves. (witches’ broom)
d) The relationship in which one counterpart benefits but the other is not harmed (commensalism)

e)  Removal of tissue between the leaf veins. (leaf skeletonizing
f)  Dieback of the ends of stems or branches of the host plant. (flagging). 

g)  The period of time between the arrival of the pathogen in the infection court and the appearance of symptoms. (Incubation)

h)  Insects feed between the upper and lower surfaces of leaves. (Leaf mining insects

i) The time between ingestion of phytoplasma by the insect and attainment of an infectious titer in the salivary glands. (the latency period)

j) Green coloration of floral organs. (virescence)

Group (B)

AQ (A)- Write briefly on following (select two only)                                        (8 marks)

· Antibiosis characterization.
Antibiosis is an adverse effect that a plant may have on the pest because of chemicals or structures the plant possesses. Plants contain a wealth of chemicals some of which may be toxic to a pest or cause it to grow more slowly. Antibiosis are toxic substances that injury insect physiology. Plants produce a wide variety of defensive compounds (allelochemicals) that protect them from herbivores. These compounds may react as. 

- Reduce growth                                - inhibit reproduction,  

- Alter physiology                             - delay maturation, 

- Results in increased mortality         - reduced longevity 

- Induce various physical or behavioral abnormalities.

· Interaction between plants and insects (4 elements). 
	Plant
	insect

	Secondary metabolites and Proteins
	Detoxification

	Physical Barriers
	Avoidance New metabolites

	increased activity
	Improved digestive enzymes

	Nutritional hurdle
	Modify the nutritive quality of host plant tissue


· Alkaloids and Terpenoids.
· Alkaloids are widely distributed bioactive natural products alkaloids are prevalently found in the Leguminosae spp. (legumes), Liliaceae spp., Solanaceae spp. (nightshade plants) and Amaryllidaceae sp. (Amaryllis). They are well known for their metabolic effects in mammals, e.g., caffeine, nicotine and cocaine, and have probably evolved as defense against insect herbivory. The true alkaloids are biosynthesized from amino acids in the roots and accumulated above ground.  They reach the often alkaline digestive tracts of some insect herbivores, they are quickly reduced and forms toxic, uncharged, hydrophobic tertiary alkaloids, which can easily pass through membranes

· Terpenoids are known as repellent and toxic effects on insects. Terpenoids are biosynthesized from acetyl-CoA or glycolytic intermediates. They are classified by the number of isoprene units or five-carbon elements (CH3–CH2–CH–(H3C)2); ten-carbon terpenes are called monoterpenes, 15-carbon terpenes are sesquiterpenes, 20-carbon terpenes are diterpenes, 25-carbon terpenes are sesterterpenes, and terpenes with even more isoprene units are classified as polyterpenes. Terpenoids are the most metabolically diverse class of plant bioactive natural products. Many of them play a role in plant defense, both as components in resin or as volatiles, acting as antifeedants, repellents, and toxins or as modifiers of insect development. Many plants contain mixtures of volatile monoterpenes and sesquiterpenes called essential oils, with well-known repellent and toxic effects on insects.

AQ (B)- Put the sign (√) or (X) in front of each statements with correction   (9 marks) 

	
	The Statements
	

	1
	Bioactive specialized compounds referred to plant secondary metabolites
	√

	2
	Volatile organic compounds are released from plant flowers, vegetative parts and roots
	√

	3
	The release of hydrogen cyanide (HCN) in plants may also damage the plant itself
	√

	4
	Trichomes can be considered as antixenosis and antibiosis.
	√

	5
	Deterrents are considered unpalatable food like alkaloids, flavonoids, terpenes, lactones and phenols
	√

	6
	Volatile organic compound nectar attract pollinators, predators or repel herbivores as well as  communication between or within plants
	x

	7
	Cyanogenic Glucosides after breakdown hydrolysis and decomposes into toxic hydrogen cyanide (HCN) and a ketone or aldehyde
	√

	8
	The specialist generalist insects have skills to a successful attack on plants unlike generalist Insects
	x


	9
	Caffeine, morphine and atrophine are defense  alkaloids compounds
	√


AQ (C) Complete the following:                                                       (7 marks)

	
	The Statements
	

	1
	Bioactive specialized compounds are targeted especially against biological systems unique to herbivores, such as the nervous, digestive and endocrine organs
	

	2
	Trichomes can be divided into two distinct categories glandu1ar and non-glandular
	

	3
	Chitin is present in the exoskeleton and peritropic membrane of insects
	

	4
	Caffeic and ferulic acids are a simple phenylpropanoids (Terpenoids)
	

	5
	Alkaloids, Cyanogenic Glucosides, and terpenoids are bioactive specialized compounds
	

	6
	Plant digestibility reduction is number of 
Proteinase Inhibitors that reduce insect herbivores ability to digest the plant.
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