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COLLECTION AND PRESERVING OF ORDERS OF INSECTS
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1. Collection and preserving Entignatha (Protura, Collenibola, Diptura)

Most species can be collected by sifting debris or by looking under bark or stones or in 
fungi. Soil, leaf litter, or other material that may contain these species can be sprinkled 
on to a white surface and the insects found can be picked up with a moistened brush or 
aspirator. Many forms are most easily collected by means of Berlesse funnel.
The best way to preserve these hexapods is in fluid – generally 80-85% alcohol. It is 
usually necessary to mount them on microscope slides for detailed study.

2. Collection and preserving Apterygote insects (Microcorphia and Thysanura)

Most outdoor species can be collected by sifting debris or by looking under bark or stones 
or in fungi. Soil, leaf litter, or other material that may contain these species can be 
sprinkled on to a white surface and the insects found can be picked up with a moistened 
brush or aspirator. Many forms are most easily collected by means of Berlesse funnel.
The best way to preserve these insects is in fluid – generally 80-85% alcohol. 

3. Order: Ephemeroptera - Mayflies

Most adult mayflies are captured with a net, either from swarms or by sweeping 
vegetation. One sometimes needs a net with a very long handle for swarms high above 
ground. Some mayflies may be taken at night at lights, especially when the nights are 
warm and the sky is overcast. Large numbers of adults can sometimes be obtained with 
a trap such as a malaise trap. Curtains of netting placed over a stream will serve as a 
surface on which emerging mayflies alight and from which they can be collected.

Adult mayflies are extremely fragile and must be handled with considerable care. They 
may be preserved dry, on pins or point or in paper enveloped, or in alcohol. Specimens 
preserved dry retain their colour better than those preserved in alcohol, both they 
sometimes become somewhat shriveled and are more subject to breakage. Adults 
preserved in alcohol should be preserved in 80% alcohol, preferably with 1% ionol 
added.

Nymphs are best put directly into modified carnoy fluid (glacial acetic acid 10%; 95% 
ethanol, 60%; chloroform, 30%). After a day or so, the carnoy fluid is drained off and 
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replaced with 80% alcohol. A good substitute for carnoy fluid is Kahle’s fluid (formalin, 
11%; 95% ethanol, 28%; glacial acetic acid, 2%; water, 59%) This fluid should be 
drained off in about a week and replaced with 80% alcohol. If neither carnoy of Kahle’s 
fluid is available, nymphs may be preserved in 95% alcohol.

4. Order: Odonata - Dragon Flies and Damselflies

The net used to capture Adonota should be open-mesh net with little air resistance so that 
it can be swung rapidly. The rim size should be relatively large and a long net handle.

Killing jars for Adonata should be relatively large and wide mouthed and should contain 
several pieces of cleansing tissue. Specimen should be removed from the killing jars as 
soon as they are killed, since they may become discolored if left in too long. Specimens 
collected in the field should be placed in enveloped, with wings folded above the body. 
Ordinary letter envelopes will serves this purpose, and the collecting data can be written
on the outside. After returning from the field, the collector can sort out and mount the 
contents of the envelope.

Most often bright colour of the odonata fade after the insect dies. These colours are most 
likely to be retained if the species are dried rapidly in the sun, under a lamp or in the 
oven. If one collects odonata in numbers, they are kept in triangular paper envelopes, or 
one or two specimens in an envelope (never two species in the same envelope). If 
specimens are pinned, they must be pinned with the wings spread, with the help of a 
spreading board, or they may be pinned sideways. It is usually preferable to pin the 
specimen sideways, with the pin passing through the thorax at the base if the wings and 
the left side of the insect uppermost. Some specimens, particularly dragonflies, will 
usually have to be placed in an envelope for a few days before they are pinned, so that 
the wings will stay together above the body. It is often necessary to support the abdomen 
of a pinned specimen with crossed insect pins under the abdomen, with a strip of narrow 
cardboard on the pin under the insect, or bristling (a heavy bristle or a very slender insect 
pin shoved through the fresh specimen from front to anus).

The nymphs of odonata may be collected by various types of aquatic colleting equipment 
and methods. Nymphs should be preserved in 70-75% alcohol. Newly emerged adults 
and their exuviae should be preserved together in a pillbox, an envelope or (preferably) 
in alcohol. If full grown, nymphs are collected in the field, they may be brought back to 
the laboratory (preferably wrapped in a wet cloth or grass) and reared out in the fish free 
balanced aquarium. A stick must be provided for the nymphs to crawl out of the water, 
and the aquarium should be covered with a screen or cloth.

5. Order: Phasmida - Walking sticks and Leaf insects

Walking sticks are relatively large and slow moving and once found, are fairly easy to 
collect. Adults should be pinned on a piece of cardboard by pins otherwise it will sag at 
either end.



6. Order: Orthoptera - Grasshoppers

Many of the orthoptera, because they are relatively large and numerous are fairly easy to 
collect. The more conspicuous forms such as grasshoppers and crickets are most easily 
collected with a net, either by sweeping vegetation or by aiming for particular 
individuals. Some of the more secretive species may be collected at night by listening to 
their songs and then locating them with a flashlight or by means of various soils of baited 
traps. Some forms can be caught by putting molasses or a similar material at the bottom 
of a trap (e.g. pit trap, consisting of a can sank in the ground). The insects so collected 
can simply be picked out of the trap.

Most nymphs and come soft-bodies adult species should be preserved in alcohol, but 
most adults can be pinned. Grasshoppers should be pinned, through the right side of the 
rear part of the pronotum or through the right tegem, in about the middle (from front to 
rear) of the body. If the specimen is very soft-bodied, the body should be supported by a 
piece of cupboard or by pins otherwise, it will sag at either end. In case of grasshoppers, 
it is desirable to spread the wings, at least on one side; in order that the colour and 
venation of the hind wings at least on one side; in order that the colour and venation of 
the hind wing can be seen. It is sometimes desirable to eviscerate some of the larger 
grasshoppers before they are pinned to facilitate drying and preservation. A short incision 
may be made on the right or left side of the body near the base of the abdomen and as 
much of the viscera removed as possible.

7. Order: Mantodea - Mantis

Mantis are relatively large and slow moving and once found are fairly easy to collect. 
The egg masses are large and fairly conspicuous, especially on the bare wings of trees.

Adults should be pinned through the right tegem, in about the middle of the body (from 
front to rear). If the specimen is very soft-bodied, the body should be supported by a 
piece of cupboard or by pins otherwise, it will sag at either end.

8. Order: Isoptera - Termites
Questions for practical – Write important differences between ants and termites.

Termites can be found by turning over dead logs or by digging into dead stumps. They 
may be collected with forceps or a moistened brush, of they may be shaken out of infested 
timbers onto a paper. Termites should be preserved in 70-8-% alcohol. Most individuals 
are very soft-bodied and shrivel or become distorted if mounted on pins or points. It is 
often necessary to mount these insects on microscope slides for detailed study.

9. Order: Dermaptera - Earwigs

Earwigs generally must be looked for in various protected places; in debris, in cracks 
and crevices, under bark, and about the roots of grasses and sedges. They are not often 



collected with a net. Some will come to lights at night and some may be taken in pitfall 
traps. They are normally preserved dry, on either pins or points. If pinned, they are pinned 
through the right tegem, as are beetles and sweeping grasses. Some species are found 
under loose bark, on stone outcrops, in ground litter and in bird and mammal nests. 
Indoor species can be found in old papers and books, in stored grain and cereal products, 
and on wood surfaces. Individuals can be picked up with an aspirator or a small brush 
moistened with alcohol.

Psocides may be preserved in 70-80% alcohol, but some colour fading occurs in these 
preservatives. Specimens mounted on pins or points keep their colours better, but they 
shrivel and must be restored in liquids for study.

It is often necessary to mount specimens or parts, such as legs, wings, mouthparts and 
terminal abdominal segments, on microscope slides for study. For this, parts other than 
legs or wings should be partially cleared by scaling in a cold 10-15% ageous solution of 
KOH for several minutes. They can then be washed in water and mounted in Heyer’s 
medium, undigested material in the hindgut must be teased out with fine needles with 
specimen under water.

10. Order: Embiidina – Web-Spinners

In their natural habitats, these insects are probably most readily collected during and 
following the rainy season, while the soil is damp. Many specimens collected at this time 
may be immature, but they can be reared to maturity (males and females) in jars 
containing some dried grass and leaves that are kept somewhat moist. Web-spinners 
should be preserved in 70% alcohol. For detailed study, it may be desirable to clear the 
specimens in KOH and mount them on microscope slides.

11. Order Psocoptera – Psocids

Most of the species found in buildings are wingless and because they often live among 
books or paper are usually called booklice. The majority of the psocids are outdoor 
species with well developed wings. They occur on the bark or foliage of trees and shrubs, 
under bark or stones, or in dead leaves. These psocids are sometimes called bark lice.

The psocids that live outdoors can often be collected by beating braches of trees and 
shrubs.

12. Order: Hemiptera – Bugs
Question: Heteroptera and Homoptera. Give the students the two sub-orders for 
differentiation and give their sub-orders



The Hemiptera and Homoptera are very similar in many respects and are grouped by 
some authorities in a single order, the Hemiptera, with the two groups as the suborders 
Homiptera and Heteroptera (the latter including true bugs). The two groups differ 
principally in the structure of the wings and in the location of the beak. The front wings 
in the Homoptera have uniform texture throughout, either leathery or membranous, 
hence the name ‘homo’ meaning uniform and ‘ptera’ meaning wings. In the Homoptera, 
the basal portion of the front wings is usually thickened. The beak in the Hemiptera arises 
from the front part of the head, whereas in the Homoptera it arises from the posterior part 
of the head.

Terrestrial form of Hemiptera may be collected with a net (particularly sweeping 
vegetation), at lights, or by examining such specialized habitats as in leaf litter, under a 
back.

A laboratory squeeze bottle of 70% alcohol with along exit tube is sometimes useful in 
capturing active ground dwelling bugs. A hit with a squirt of alcohol will slow down the 
insect so that it can be picked up with forceps.

The best type of killing bottle for most Hemiptera is a small vial, which should be 
partially filled with small pieces of cleansing tissue or lens paper. One should have 
several such vials, since large and heavily bodies specimens should not be put into the 
same vial with small and delicate specimen. After specimens have been killed, they 
should be taken from the vial and placed in pillboxes that are partially filled with 
cleansing tissue or cellucotton.

Most Hemiptera are preserved dry on pins or points. The larger specimens should be 
pinned through the scutellum, and the smaller specimens through the right hemelytron. 
Care must be taken in pinning a bug not to destroy structures on the vertical side of the 
thorax that will be used for identification. Most Hemiptera less than 10 mm in length 
should be mounted on points. Specimens mounted on points should be mounted so that 
beak, legs and ventral side of the body are not embedded in glue. The best way to mount 
a small bug on a point is to bend the tip of the point down and glue the bug to the point 
by the right side of the thorax. If a specimen is mounted dorsal side up on the tip of the 
point, the point should not extend beyond the middle of the ventral side of the insect.

It is desirable to mount these insects, particularly the soft-bodies ones as soon as possible 
after they are captured. A field catch can be stored in 70 or 75% alcohol until the 
specimens can be mounted, but alcohol will cause some colours to fade. All nymphs 
should be preserved in alcohol.

13. Order: Homoptera – Hoppers, Psyllids, Whiteflies, Aphids, Scale Insects

Most of the active species of Homoptera are best collected by sweeping. Different 
species occur in different types of plants, and one should collect from as many different 
types of plants as possible to secure large numbers of species. The small hopping specks 



may be removed from the net with an aspirator or the entire net contents can be stunned 
and sorted later. Forms that are not too active can be collected from foliage or twigs 
directly into a killing jar, without using a net.

Cicadas, the various hoppers, whiteflies and psyllids are usually mounted dry, on either 
pints or points. If a larger hopper is pinned, it should be pinned through the right wing. 
White flies and psyllids are sometimes preserved in fluids and mounted on microscope 
slides for study. Aphids that are pinned or mounted on points usually shrivel. These 
insects should be preserved in fluids and mounted on microscope slides for detailed 
study.

Scale insects may be preserved into two general ways. The part of the plant containing
the scales may be collected, dried and mounted (pinned or in a riker mount), or the 
insect may be specially treated and mounted on a microscope slide. No special techniques 
are involved in the first method, which is satisfactory if one is interested only in the form 
of the scale. The insects themselves must be mounted on microscope slides for detailed 
study. The best way to secure male scale insects is to rear them. Very few are collected 
with a net.

In mounting a scale insect on a microscope slide, the scale is removed and the insect is 
cleaned, stained and mounted. The following procedures are specifically recommended
for mounting scale insects.

(a) Place the dry scale insect or fresh specimens that have been in 70% for at least 2 
hours, in 10% potassium hydroxide until the body contents are soft.

(b) While the specimen is still in the potassium hydroxide, remove the body contents by 
making a small hole in the body (at the anterior and or at the side where no 
taxonomically important characters will be damaged) and pressing the insect.

(c) Transfer the specimens to acetic acid alcohol for 20 minutes or more. Acetic acid 
alcohol is made by mixing 1 part of acetic acid, 1 part of distilled water and 4 parts 
of 95% alcohol.

(d) Stain in acid fuchsin for 10 minutes or more, and then transfer to 70% alcohol for 5 
to 15 minutes, to wash out excess stain.

(e) Transfer the specimen to 95% alcohol for 5 to 10 minutes.

(f) Transfer the specimen to 100% alcohol for 5 to 10 minutes.

(g) Transfer the specimen to clove oil for 10 minutes or more.



Aphids should be preserved in 80 to 85% alcohol and can often be collected from the 
plant directly into a vial of alcohol. Winged forms are usually necessary for specified 
identification and should be mounted on microscope slides.

14. Order: Thysanoptera – Thrips

Thrips can be found on flowers, fruits, bark, foliage and fungi and inn debris. The species 
occurring on vegetation are most easily collected by sweeping. They may be removed 
from the net by stunning the entire net contents and sorting out the thrips later or the net 
contents may be shaken onto a paper and the thrips picked up with an aspirator or with a 
moistened camel hair brush. Dark species are best seen on a light paper and light species 
on a dark paper. If host data is desired, the specimens should be collected directly from 
the host plant. The best way to collect flowering-frequenting species is to collect the 
flowers in a paper bag and examine them later in the laboratory. Bark and bench-
inhabiting species can be collected with a beating umbrella.

Thrips should be preserved in liquid and mounted microscope slides for detailed study. 
They may be mounted on points, but species so mounted are usually not very satisfactory. 
The killing solutions AGA, which contains 8 parts of 95% alcohol, 5 parts of distilled 
water, 1 part of glycerene and 1 part for glacial acetic acid. After a few weeks, specimens 
should be transferred from this solution to alcohol (about 80%) for permanent 
preservation.

15. Order: Neuroptera – Lacewing, Entilions

Most Neuroptera can be collected with insect nets, sweeping vegetation. The best way 
to collect many Neuroptera, particularly representatives of the less common groups, is 
with lights.

Adult Neuroptera are preserved in alcohol, or on pins or points, or in envelopes. All are 
relatively soft-bodies, and pinned specimens are often shriveled and become distorted. 
Many pinned specimens need some support for the abdomen, at least until the insect has 
dried. Very small forms can be mounted on points, but preservation in alcohol is better. 
Large elongate forms, such as antinion can be preserved in envelopes.

16. Order: Coleoptera – Beetles

Several general collecting procedures may be noted:-

(a) Many species may be taken by sweeping in a variety of situations.

(b) May species, often strikingly coloured, may be taken on flowers.

(c) A number of species, such as carrion beetles and others may be obtained by means 
of suitably baited traps.



(d) A number of species are attracted to light at night and may be collected at lights or 
in alight trap.

(e) Beetles of many groups are to be found under bark, in rotting wood, under stones and 
in similar situations.

(f) Many species may be obtained by sifting debris or leaf litter.

Most beetles are preserved pinned (through the right clytron) or on points. When a beetle 
is mounted on point, it is important that it is mounted so that the ventral side of the body 
and the legs are visible. The tip of the plant may be bent down and the specimen attached 
to this bent-down tip by the right side of the thorax. It may sometimes be desirable to 
mount two specimens on the same point (when one is sure they are the same specimens), 
one dorsal side up and the other ventral side up. Many of the more minute beetles must 
be preserved in alcohol (70-80%) and mounted on a microscope slide for detailed study.

17. Order: Diptera – Flies

The general methods of collecting Diptera are similar to those of collecting other insects. 
To obtain a large variety, one must collect in a variety of habitats. Many of the smaller 
species can be best collected by sweeping, putting the entire catch into the killing bottle, 
and examine it carefully later. Various types of baits are useful collecting devices.

Most Diptera, particularly the smaller specimens should be mounted as soon as possible 
after they are captured because they dry quickly and are likely to be damaged in mounting 
if they are dried out very much. Many of the smaller and more delicate specimens, such 
as nudges and similar forms should be handled very carefully in order to avoid rubbing 
off the minute hairs and scales, which are often important in identification, particularly
if the specimen is ever identified to species. The only way to get good specimens of many 
of these delicate forms is to rear them and to get them into a killing jar without using a 
net.

The larger Diptera are preserved on pins, and the smaller specimens are mounted on 
points, minute pins or microscope slides. In pinning a fly, particularly the muscoids, it is 
important that the bristles on the dorsum at the thorax be kept intact; the pin should be 
inserted to one side of the midline. If the specimen is too small to pin this way, it should 
be mounted on a point should be on their right side with the wings together above their 
body and lying along the point and the body at right angles to the point. If a specimen to 
be mounted on a point dies with its wings bent down, the wings can often be snapped 
into the vertical position by gently squeezing the thorax with forceps. This procedure 
should be carried out as soon as possible after the insect dies. Some of the more minute 
specimens should be preserved in fluids and must be mounted on microscope slides for 
detailed study.



18. Order: Lepidoptera: Butterflies and Moths

Lepidoptera are generally fairly easy to collect, but they are more difficult to mount and 
preserve in good condition than insects in most other orders. Specimens must always be 
handled with great care because the scales, which give the specimens their colour, are 
easily rubbed off, and in every species the wings are easily torn and broken.

Lepidoptera may be collected with a net or they may be gotten directly into a killing jar 
without the use of a net. A net for collecting these insects should be fairly light mesh, 
light enough that the specimen can be seen through the net. Once netted, a specimen 
should be gotten into a killing jar or stunned as quickly as possible so that it will not 
damage its wings by fluttering and attempting to escape. Many collectors prefer to insert 
the killing jar into the net to get specimens into the jar without handling the specimens 
directly. The killing jar should be of sufficient toxic strength to stun the insect quickly.
If the specimen is removed to the killing jar by hand, it should be grasped carefully 
through the net by body, pinched slightly to stun it and then placed in the killing jar. It is 
not recommended that delicate species be pinched. Large moths are more easily killed 
by the injection of alcohol into the thorax with a hypodermic needle (only a few traps 
are needed).

Many moths can be taken directly into a killing jar without the use of a net. A wide 
mouthed jar is simply placed over the specimen when it is resting on some flat surface. 
The jar should be strong enough to stun the insect quickly, before it can flutter about too 
much inside loosing hair and damaging its wings.

The best place to collect most Lepidoptera is near the plant on which the larvae feed. 
Many species of Butterflies may be collected while feeding on the flowers they frequent.
To obtain a large number of species, one must visit a variety of habitats and collect at all 
seasons. Many species occur only in certain habitats and many have a short adult life and 
are on the wing only a short time each year.

Many moths are mostly easily collected at lights, especially ultraviolet lights. They may 
be collected by traps, but specimens collected in this way are often in poor condition 
unless special precautions are taken. Traps should have a screen of 3/8 inch mesh near 
the bottom to keep large specimens away from the smaller ones, and there should be 
plenty of folded paper and the like to provide hiding places. A strong killing poison is 
needed and thus considerable care is need in the operation of the trap.

Specimens can be collected at light if there is a flat white surface near the lights for the 
insects to land on. The specimens can be taken directly from such a surface into a killing 
jar. Many interesting species can be obtained by sugaring.

One must take precautions to prevent specimens from becoming damaged after they are 
placed in the killing jar. The jar should be strong enough to stun a specimen quickly. 
Large and heavy bodied specimens should not be placed in a jar along with small delicate 



ones. The jar should not be allowed to become too crowded. It is advisable to remove 
the specimens soon after they have been stunned and then place them in paper envelopes. 
Small vials with ethyl acetate, with pieces of cleansing tissue inside will prevent the 
insects from touching each other too much.

The best way to obtain good specimens of many species is to rear them, from either 
larvae or pupae. By rearing, the collector not only obtains good specimens, but also can 
become acquainted with the larval stages of different species and the plants on which the 
larvae feed.
Specimen of Lepidoptera can be preserved in a collection in three ways:- (i) paper 
envelopes as in the case of Odonata and some other groups, (ii) spread and pinned, (iii) 
and spread and mounted under glass mounts. Envelopes are used for temporary storage 
or in cases where the collection is large and space is not available for large-numbers of 
spread specimens. The best collections of Lepidoptera have the specimens pinned and 
spread. Many collectors found it best to field pin the smaller moths and spread them later. 
Moths with a wingspread of less than 10mm should generally be pinned with a minute 
pin and double mounted.

All Lepidoptera that are pinned or mounted under glass should be spread. The specimens 
should be spread in an upside down position and mount them in a glass mount.

In a large collection of pinned Lepidoptera, spaces can be saved by putting the pins into 
the bottom of the box at an angle and overlapping wings of adjacent specimens. A 
collection must be protected against pests by having naphthalene or some similar 
repellant in the boxes. It should be kept in the dark, for many specimens will fade if 
exposed to light for long periods.

19. Order: Hymenoptera – Sawflies, Parasitic Wasps, Ants, Wasps and Bees

Species of Hymenoptera are found to be almost everywhere and to secure a large variety 
of species, one should examine all available habitats and use all available methods of 
collecting. Many of the large and showier Hymenoptera are common on flowers. The 
parasitic species may be reared from parasitic hosts, or they may be taken by sweeping.
Passive trapping technique and fan traps are extremely effective in capturing a wide 
diversity of species that would otherwise go unnoticed. A number of species search for 
host or prey underground and are best collected by using Herlese funnels.

Since many of the Hymenoptera sting, it is well to exercise care in removing them from 
the net, and then put this fold into the killing jar until the insect is stunned. Another 
effective method is to get the insect confined in the end of the net (almost all winged 
aculeates will fly upward towards the light), grasp the end of the net from the outside 
just below the insect, and then reach inside with the killing jar and evert the end of the 
net into the jar, put the top over the net and slide the net out between the jar and the lid.
Any large Hymenoptera should be handled with care. Many stinging Hymenoptera 
feeding on flowers can be collected directly into the killing jar without the use of a net.



Most Hymenoptera can be easily killed using a jar charged with ethyl acetate. In addition, 
because they are generally studier than Diptera, for example, Hymenoptera can be killed 
and stored in alcohol and later dried and mounted. Often sweeping vegetation and 
dumping the contents into alcohol is the most time-efficient method for capturing micro-
hymenoptera.

The smaller Hymenoptera should be mounted on a point, of if they are extremely minute, 
they should be preserved in liquid or mounted on a microscope slide. It is usually 
necessary to mount the more minute forms on microscope slides for detailed study. Some 
of the best characters for identification of bees are in the mouthparts; therefore the 
mouthparts of these insects should be extended if possible. All specimens whether pinned 
or mounted on points should be oriented so that the leg and thoracic characters and 
venation can be easily seen.

PRESERVATION OF INSECTS

Prof John H. Nderitu
University of Nairobi

Faculty of Agriculture
Department of Plant Science and Crop Protection
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Preferred methods of preservation of insets and mites vary from group to group ad 
within groups, but the main purpose is always to preserve complete specimens in 
good condition. All specimens should therefore be handled with great care to avoid 
distortion, breakage or loss of antennae, legs, wings, heads, scales, setae or other 
parts that may be essential for identification. Specimens should be as clean as 
possible. Do not use the same killing jar for both Lepidoptera and other Orders, as 
scales from Lepidoptera easily attach to other specimens and may be obscure 
important characters.

The preferred killing agent for adult insects is the vapour of ethyl acetate as this 
leaves the specimens relaxed. Cyanide gas and the fumes of carbon tetrachloride 
should not be used as they are both hazardous to their users and tend to leave 
specimens rigid. If adult insects and other arthropods are to be preserved in 80% 
ethyl alcohol (not formalin), they can be killed in this fluid. However, for Coleoptera, 
killing with ethyl acetate first is preferred as the specimens are less likely to unfold 
their flying wings. Many immature insects, because of their softer structure, are
normally killed and preserved in alcohol. However, larvae and pupae should be 
killed first in boiling water (for one minute).

Most adult insects may be preserved dry on pins. Large and medium sized specimen 
are often pinned directly on long pins (35-40 mm).  Smaller specimen are either 
pinned with fine, headless micro-pins (10-12 mm) which are then staged on 
plastozone or polyporus strips on long pins or are very carefully glued with water-
soluble gum to the tips of triangular cards or celluloid points or onto oblong card or
celluloid mounts, which are then staged on long pins for convenience in handling 
and labeling. Stainless steel pins should always be used to pin specimen, because 
other types of pins may corrode. It is also possible to preserve adult insects in dry 
paper envelopes or packets, or loosely packed between layers of cullose wadding or 
tissue paper (but not cotton wool) in boxes, but these methods should only be used 
when there is no alternative. It is essential to dry specimens thoroughly before 
storage; this is especially important in the humid tropics to prevent growth of moulds 
and the development of mites and other organisms that will rapidly destroy 
specimens.

Most mites, many small, soft-bodied and fragile adult insects and most larvae and 
pupae cannot be easily dealt with in this way, and are therefore preserved in ethyl 
alcohol (usually 80%) or in other fluid preservatives (but nor formalin) in glass or 
plastic tubes. These tubes should not be too large as this makes searching for very 
small specimens, like mites very difficult. When this method is used, the specimens 



should be gently wedged in the tubes with cellulose wadding, tissue paper or 
polyfilm (but not cotton wool, which tangles with claws, spines and setae) to prevent 
movement which will break fragile specimens. The tubes should be completely filled 
with fluid, to exclude air bubbles, and should be securely closed, preferably with 
screw-on or snap-on caps but not with corks as they may soon deteriorate.

DETAILED REQUIREMENTS FOR EACH TAXONOMIC GROUP

The following summary indicates the stages that are required and the main methods 
of preservation preferred for the main groups of insects, mites and their arthropods.

ORTHOPTERA (grasshoppers, locusts, crickets and bush crickets).
Adults pinned through the rear of the prothorax slightly to the right of the mid-
line and with wings spread on left side only or packed in cellulose wadding.
Dry the specimens thoroughly and rapidly to prevent decay.

PHASMIDA (stick and leaf insects).
Adults pinned through the thorax or packed in cellulose wadding. Dry the 

specimen thoroughly and rapidly to prevent decay.

DICTYOPTERA (cockroaches and praying mantis)
Adults pinned through the thorax or packed in cellulose wadding.

DERMAPTERA (earwigs)
Adults pinned through the right regimen and dried, or in 80% alcohol in tubes.

EMBIOPTERA (web-spinners)
Adults especially males in 80% alcohol in tubes.

ISOPTERA (termites)
Adult workers, soldiers (and alates, if possible) in 80% alcohol in tubes.

PSOCOPTERA (psocids, bark and book lice).
Adults especially males in 80% alcohol in tubes or if scaly winged, preserve 
dry on layers of cellulose wadding.

THYSANOPTERA (thrips)
Adults in 60% alcohol, (preferably mixed with glycerine and acetic acid in the 
ratio 10:1:1) in tubes.

HOMOPTERA (plant-bugs, aphids, scale insects e.t.c.)



Aphidoidea (aphids, adelgids and phylloxerids)
Adult alates and/or apterae in 95% alcohol in tubes or macerated, cleared and 
correctly mounted on microscope slides.

Coccoidea (coccids, scale insects and mealybugs)
Young adult females, preferably attached to parts on the host plant in 80% 
alcohol in small tubes or macerated, stained, cleared and mounted on 
microscope slides. Well prepared specimens on microscope slides can be 
identified more quickly. Older adult females sometimes become too heavily 
sclerotized for satisfactory slide preparation and winged adult males cannot 
be identified, but may be retained for future study. Do not scrape scale insects 
off plant materials as it damages them.

Aleyrodoidea (white flies)
Pupal cases attached to parts of the host plant in 80% alcohol in small tubes 
or macerated, cleared and mounted on microscope slides. Winged adults 
cannot be identified at present but may be retained for future study.

Psylloidea (psyllids, suckers and jumping plant lice)
Adults and larvae in 95% alcohol in tubes or card-pointed, galls dry in paper 
or cellulose wadding.

Auchenorrhyncha (cicads, leafhoppers, planthoppers, froghoppers. Lantern flies)
Adults, especially males, pinned through the prothorax and dried or in 80% 
alcohol in tubes with a few twisted pieces of paper to prevent movement in 
transit. Smaller species may be micro-pinned or card-pointed). 

HETEROPTERA (Shield bugs, squash-bugs, lygaeids, mirids, reduviids e.t.c.)
Prepare the same was as for Auchenorrhyncha

NEUROPTERA (lacewings, alder flies, ant-lions e.t.c.)
Adults pinned through the thorax and dried, or in 80% alcohol in tubes if 
small.

MECOPTERA (scorpion flies)
Adults, especially males, pinned through the thorax and dried or in 80% 
alcohol in tubes.

TRICHOPTERA (caddis flies).
Adults pinned through the thorax and dried, or in 80% alcohol in tubes if 
small.

LEPIDOPTERA (butterflies and moths)



Adults, especially males, pinned through the thorax with wings spread and 
dried. Never preserve adult Lepidoptera in alcohol, because it destroys 
taxonomically important wing patterns. Do not send dry specimens with 
rubbed, de-scaled wings unless they are of great importance. Larvae and 
pupae may be preserved in 80% alcohol in tubes and whenever possible, they 
should be sent with reared dry-pinned adults.

DIPTERA (mosquitoes, midges, house-flies, tachnids, flesh-flies e.t.c)
Adults, pinned laterally through the thorax with the pin at a slight angle, so 
that it enters just below and behind the wing base and emerges just below and 
in front of the other winged base. Specimens pinned dorsally through the 
thorax slightly to one side of the mid-line are acceptable, provided vital 
characters are not damaged. Micro pins should be used for all but the larges 
specimens. Small adults (less than 3 mm long) in 80% alcohol in tubes or 
carefully cleared, dissected and mounted on microscope slides. All larvae in 
80% alcohol in tubes, please note that Tachinidae should be labeled with the 
full scientific name and their host, or with data cross-referencing the to host 
specimens included in the same collection.

HYMENPTERA (bracenids, ichneumonids, chalcids, bees, wasps, sawflies, ants)

Parasites (bracenids, ichneumonids, cynipids, chalcids)
Small adults (up to about 8 mm long) in 80% alcohol in tubes. Alternatively, 
small chalcids may be card mounted on their side. Medium sized adults 
carefully glued on card points with wings free and both dorsal and internal 
surface visible.  Larger adults pinned through the anterior thorax. Medium to
large adults can also be stored and dispatched in 80-90% alcohol in tubes.

Vespoidea (wasps) and Apoidea (bees), Symphyta (sawflies)
Adults pinned through the anterior thorax and dried small insects micro-
pinned 

Formicidae (ants)
Adults (all castes) in 80% alcohol in tubes.

COLEOPTERA (beetles)
Adults to be pinned through the anterior third of the right wing case (see fig. 
1c) in small, double mounted with a micropin or carefully glued to standard 
sized cards or card points so that both upper and lower surfaces are visible 
(see fig. 2). Use minimum quantities of water or alcohol soluble glue to enable 



removal for dissection, if necessary. Small adults may be and all immature 
stages should be submitted in 80% alcohol I tubes, a series of specimens is 
generally required to ensure that both sexes are present. Primary and 
secondary sexual characters are important for the accurate identification of 
beetles.

STREPSIPTERA
Adult males in 80% alcohol in tubes.

ACARINA (mites and ticks)
Adults of both sexes, in 80% alcohol in tubes or cleared and mounted on 
microscope slides.

Other ARTHROPODA (spiders, scorpions, millipedes, centipedes e.t.c.)
Adults in 80% alcohol in tubes.

Labelling
All specimens submitted for identification should be clearly labeled with basic 
information on the country, locality (including the nearest place likely to be 
recorded on maps and in gazettes), altitude (if appropriate), scientific name of 
host plant for phycophagous species or of host organisms for parasitic and 
predaceous species, other relevant biological information (e.g. ‘reared from 
gall, parasitizing larvae/pupa, feeding on maize in store), data collected (in the 
form 4.xi.1983 or Nov. 1583, not 4.11.83), name of collector for organization 
if appropriate) and an individual or series reference number. Do not abbreviate
place, names or genetic names of hosts.

If necessary, use more than one label, spaced on the pin so that they can be 
read without difficulty. Labels should not be too large, and should be neatly 
hand written or printed in card with permanent ink such as Indian ink. This is 
particularly important when labels are inserted in alcohol, as non-permanent 
inks such as in ‘biro’ or bill point pens will dissolve. If permanent ink is not 
available, labels for tubes should be written clearly in pencil. Micro-
computers, (including personal computers) and other computers can be used 
to generate labels from subscript or superscript characters.







MAJOR PESTS OF CROPS IN KENYA
John H. Nderitu

University of Nairobi
Department of Plant Science and Crop Protection

Email: huria@uonbi.ac.ke/hurianderitu@gmail.com
Tel:  +254722308581

Nairobi, Kenya

CROPS PESTS
A CEREAL CROPS
1 Maize (a) Maize stalk borer

Busseola fusca, Chilo partellus, 
Chilo argyrolepia, Sesamia 
calamistis

(b) Maize aphid
Rhopalosiphum maidis

(c) Storage Pests
Maize Weevil, Larger Grain Borer

2 Rice (a) White borer
Maliarpha separatella

(b) Pink borer
Sesemis calamistis

(c) Spotted borer
Chilo partellus

(d) Stalk eyed fly
Diopsis throcica

(e) Quelea birds
(f) Stored products pests

3 Sorghum & Millet (a) Busseola fusca
(b) Stalk borer complex

Busseola, fusca, Sesemia 
calamistis, Chilo parcellus

(c) Sorghum shoot fly
Atherigona indica Soccata.

(d) Sorghum midge
Contarinia sorghicola

(e) Stored product pests
(f) Birds and rodents.

4 Wheat, Barley, Triticole and Oats (a) Barley fly
Delia arambourgi

(b) Cereal aphids
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(c) Stored products pests
(d) Rodents and birds

B ROOT AND TUBER CROPS
1 Irish Potatoes (a) Potato Tubermoth

Phthorimaea operculeila
(b) Aphis gossypii

2 Sweet Potatoes (a) Cylas spp
(b) Stripped weevils

Alcidodes spp
(c) Clear wring moth

Synanthedoa spp
(d) Mole rats

Tachyorychtes spp & Crytomys spp
(e) White Flies

Bemisia tabaci
3 Cassava (a) Red spider mites

Tetranychus spp
(b) Green cassava mites

Mononychellus tanajoa
4 Yam and Arrow Roots
C PULSES
1 Beans (a) Bean fly

Ophiomyia spp
(b) Bean aphid

Aphis fabae scopoli
2 Cowpeas (a) Pod Borer

Maruca testulalis
3 Pigeon Peas (a) Pod Borer
4 Green Grams
D PLANTATION CROPS
1 Crops (a) Coffee leaf miners

Leucoptere spp
(b) Giant Loopers

Ascotis sp
(c) Soft Scales

Coccus sp
(d) Systates Weevil

Systates Pollinosus
(e) Dusty Brown Beetle

Gonocephalum simplex
2 Sugarcane (a) Sugar Cane Mealy Bugs

Saccharicoccus spp
(b) Sugar Cane Scale

Aulacapsis spp
(c) Sugar Cane Termites



Pseudacathotermes app
(d) Stalk Borer Complex

Sugar Stalk Borer
Eldana saccharina
Pink Borer
Sesamia calamistis
Spotted Borer
Chilo partellus

(e) Rodents
3 Pyrethrum (a) Pyrethrum thrips 

Nigropilosus
E OIL CROPS
1 Sunflower (a) African Boliworm

Heliothis araigera
2 Oilseed rape (a) Diamond Back Moth

(b) Plutella sylostella
(c) Golden Wing Moth

3 Simsim (a) Sesame gall midge
Asphondylis sesami

(b) Sesame Webworm
Antigastra catalaunalis

(c) Cluster Bug
Agonoscelis pubescens

(d) Aphids
Myzus persicae

4 Groundnuts Aphids
5 Castor (a) Hairy Castor Caterpillar 

(b) Blue Bugs
Calidea spp

(c) False Codling Moth
Chryprophlebis leucotreta

F HORTICULTURAL CROPS
1 Bananas (a) Banana Thrips

Hercinothrips spp
(b) Banana Weevil

Cosmopolites spp
2 Brassicas (a) Cabbage Aphid

Brevicoryne brassicae
(b) Cabbage Sawfly

Athalia spp
(c) Diamond Backmoth

Plutelis xylostella
(d) Cutworm

Agrotis spp



3 Tomatoes, Brinjal, Pepper (a) Tobacco White Fly
Bemisia tabacii

(b) African Bollworm
Holiothis armigera

(c) Leaf Miner
Liriomyza trifolii

(d) Tomato Russet Mite
Aculops lycopersici

(e) Red Spider Mite
Tetranychus spp

4 Curcubits (a) Aphids
Aphis gossypii and Myzus persicae

(b) Tobacco White Fly
Bemisia tabacii

(c) Melon Fly
Dacus sp

(f) Leaf Miner
Liriomyza trifolii

5 Onions (a) Thrips Tabaci 
(b) Cut Worms

Agrotis spp
6 Strawberries (a) Brown Bugs

Apranus moerens
(b) Blue Beetles

Haltica var impyritosa
(c) Stinging Caterpillar

Farasa vivida
(d) Slugs

G FLORICULTURAL (Chrsanthemus, Rose canation, 
Glediolus, Statics, Ornithogolum)

LIST PESTS OF EACH FLOWER
H TREE CROPS
1 Apple (a) Wooly Aphid

Eriosoma spp
(b) Red Spider Mite

Tetranychus spp
2 Citrus (a) Citrus Aphids

Toxoptera spp
(b) Citrus Psyllid

Trioza erytreae
(c) Red Scale

Aonidialla auraatii
(d) Soft Scales

Coccus spp



(e) Red Fire Ant
Oecophylla spp (Coast)

(f) False Codling Moth
Crytophlebia leucotrata

(g) Fruit Flies
Ceratitis spp

(h) Rust Mite
Phyilocoptreta Oloivora



INSECT PESTS SAMPLING PROTOCOLS
Prof John H. Nderitu
University of Nairobi

Department of Plant Science and Crop Protection
Email: huria@uonbi.ac.ke/hurianderitu@gmail.com

Tel:  +254722308581
Nairobi, Kenya

Sampling Twenty Plants at random in each field unless otherwise 
indicated. As a rule of thumb, any insect not covered below (i) are collected 
for identification (ii) counted if numbers permit or damage/numbers 
assessed on the basis of the scoring systems given below. Insects marked 
with * below should be brought back to laboratory for identification.

2.2.1. MAIZE

Stem/Stalk borers (Chilo partellus, Sesemia calamistis, Busseola fusca, 
Eldana saccharina) – count numbers of tunnel entrances or exists/plant 
stalks and in leaf whorl.
African bollworm (Helicoverpa armigera) - count larvae in cobs
Cutworms (Agrotis spp) - record presence or absence [+/-]
Armyworm (Spodoptera exempta) - record presence or absence [+/-]
Leaf Hopper (Cicadulina mbila) - vector of msv, count numbers on one 
leaf.
Chafer grubs - record presence or absence [+/-]

Termites – score damage: 0 = None present
1 = Girdling of stem
2 = Moderate earthing
3 = Stalks fall

Aphids score numbers: 0 = None present
1 = > 50 Individuals/plant
2 = 50-100 Individuals/plant
3 = > 100 Individuals/plant

2.2.2. BEANS

Pod Borer (Maruca testulalis) and * bruchids – inspect five pods at 
random/plant sampled, if borer present, dissect and identify.
African bollworm (Helicoverpa armigera) – count number of larvae/plant
Blue Beetle(Ootheca bennigseni) - Count numbers on whole plant
Pollen Beetle (Coryna apicicornis) – Count numbers on whole plant.
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Sucking pests (Riptortus dentipes, Anoplocnemis curvipes) – total number 
on plant.
Spiny brown bug (Clavigralla spp) –count numbers on whole plant.
* Aphids (Aphis craccivora, Aphis fabae) and various other species –
samples taken for identification with numbers scored on the following 
scale.

0 = No Aphids present
1 = > 50 Individuals/plant
2 = 50-100 Individuals/plant
3 = > 100 Individuals/plant

* Thrips (various species) – count numbers on three leaves taken at 
random and three flowers also taken at random. Retain specimens for 
identification if necessary.
* Apion Weevil (Apion s) – count numbers on three leaves taken at 
random
* Cutworm (Agrotis spp) – on all crops > 4 weeks old, sample at the base 
of 20 plants for larvae.
* Beanflies (Ophiomyia spp) – record presence or absence [+/-].
* Blister Beetle (Mylabris spp) – Count numbers on whole plant.
* Thrips – count numbers in 5 open flowers/plant
* Mites (Tetranyschus spp and various others) – samples taken for 
laboratory identification with damage to leaves by mites scored for the 
whole plant on the following scale:-

0 = NO LEAF DAMAGE due to mite feeding.
1 = SLIGHT DAMAGE a few leaves showing slight symptoms of 

mite attack.
2 = MODERATE DAMAGE many leaves showing moderate symptoms of 

mite attack.
3 = SEVERE DAMAGE the majority of leaves showing serious damage.

2.2.3. IRISH POTATOES

Using 0.5m2 quadrat, take 10 random samples and count insects or score 
as appropriate.

Tuber moth (Phthorimaea opeculla) score at harvest using the following 
key:

0 = No damage
1 = Slight damage <10%
2 = Moderate damage 10 – 50%
3 = Severe damage > 50%

Jassids (Empoasca spp) – count numphs and adults on 5 leaves/quadrat.



Meal bugs (Planococcus spp) score as for Aphids.
Russet Mite (Aculops app)

0 = NO LEAF DAMAGE due to mite feeding.
1 = SLIGHT DAMAGE a few leaves showing slight symptoms of 

mite attack.
2 = MODERATE DAMAGE many leaves showing moderate symptoms of 

mite attack.
3 = SEVERE DAMAGE the majority of leaves showing serious damage.

Cutworm (Agrotis spp) – score presence or absence [+/-]
Mole Rats count the number of mounds in a 25m2 of field.
Aphids (Aphis gossipi) – score numbers

0 = No Aphids present
1 = > 50 Individuals/plant
2 = 50-100 Individuals/plant
3 = > 100 Individuals/plant

2.2.4. SWEET POTATOES

Using 0.5m2 quadrat, take 10 random samples and count insects or score 
as appropriate.

Sweet potato weevils (Cylas puncticollis, C, formicarius, C. brunneus) –
count the numbers of adults, indicate species. If present at harvest, score 
external tuber damage on a radom sample of 50 tubers.

0 = No damage
1 = Fewer than 5 feeding/oviposition holes
2 = 5 – 10 feeding/oviposition holes
3 = >10 feeding/oviposition holes

White flies (Bemisia tabaci) - count nymphs on 5 leaves/quadrat.
Mole Rats count the number of mounds in a 25m2 of field.
Leaf Roller (Brachmia convolvuli) – Count leaf rolls.
* Clear wing moth (Synanthedon spp) count numbers
* Snout beetle (Alcidodes spp) – count numbers
* Tortoise beetles (Aspidomorpha spp, Cassida spp) count numbers 
* Aphids

0 = No Aphids present
1 = > 50 Individuals/plant
2 = 50-100 Individuals/plant
3 = > 100 Individuals/plant

2.2.5. TOMATOES



White flies (Bemisia tabaci) - count nymphs on 5 leaves/quadrat.
Leaf miner (Liriomyza trifolii) – 3 leaves sampled at random from each 
plant and the total number of live larvae and total mines counted from 
each. There will be 2 columns needed for this insect, unless the values 
are represented as live/total mines,
African bollworm (Helicoverpa armigera) –Whole plant sampled for (i) 
visible live larvae and (ii) bollworm damage to fruit but with larvae no 
longer present.

*Any other Lepidoptera –Whole plant sampled with specimen being 
brought back for rearing out if there is doubt about identification.

* Aphids (various species) – samples taken for identification with 
numbers scored on the following scale.

0 = No Aphids present
1 = > 50 Individuals/plant
2 = 50-100 Individuals/plant
3 = > 100 Individuals/plant

* Mites (Tetranyschus spp, Aculops lycopersici) – samples taken for 
laboratory identification with damage to leaves by mites scored for the 
whole plant on the following scale:-
0 = NO LEAF DAMAGE due to mite feeding.
1 = SLIGHT DAMAGE a few leaves showing slight symptoms of 

mite attack.
2 = MODERATE DAMAGE many leaves showing moderate symptoms of 

mite attack.
3 = SEVERE DAMAGE the majority of leaves showing serious damage.

* Thysanoptera – three leaves sampled at random from each plant, total 
numbers counted. Sample brought back for identification if in doubt.

2.2.6. BRASSICA

Diamondback Moth (Plutella maculipennis) – score damage to leaves.
0 = No damage
1 = <10% of leaves damaged
2 = 10 – 50% of leaved damaged.
3 = > 50% of leaves damaged.

Oriental cabbage moth (Hellula undalis) –count total larvae on plant.
Flea Beetle (Haltica pyrutosa) – total numbers on plant
Slugs – presence or absence [+/-]



* Aphids (various species) – samples taken for identification with 
numbers scored on the following scale.

0 = No Aphids present
1 = > 50 Individuals/plant
2 = 50-100 Individuals/plant
3 = > 100 Individuals/plant

Cabbage Sawfly (Athalia sjostedti) – as for Plutella.

* Bagrada Bug (Begrada spp) – total number on plant

Cutworm (Agrotis spp) – on all crops < 4 weeks old, sample at the base 
of 20 plants for larvae.

*Other Lepidoptera –Total numbers/plant with specimen being brought 
back for rearing out if there is doubt about identification.

2.2.7. ONIONS

Thrips (Thrips tabaci) – Shake leaves by tapping three times over a sheet 
of paper, count the number of Thrips collected on sheet.

African bollworm (Helicoverpa armigera) –Count on newly harvested 
bulbs.

2.2.8. CUCURBITS

Melon Fruit fly (Dacus cucurbita) – Score healthy vs affected fruits.

* Aphids Score numbers
0 = No Aphids present
1 = > 50 Individuals/plant
2 = 50-100 Individuals/plant
3 = > 100 Individuals/plant

* Leaf eating lady birds (Epilachna spp) – Count adults and larvae on 5 
leaves/plant.

2.2.9. ORNAMENTAL FLOWERS

Sample 20 plants at random.

* Aphids Score numbers
0 = No Aphids present



1 = > 50 Individuals/plant
2 = 50-100 Individuals/plant
3 = > 100 Individuals/plant

* Scales and mealy bugs – score numbers present at 20 randomly selected 
leaves and stems.

0 = None present
1 = <20 
2 = 20-50 
3 = > 50

* Mites – Score the umbers present
0 = NO LEAF DAMAGE due to mite feeding.
1 = SLIGHT DAMAGE a few leaves showing slight symptoms of mite 

attack.
2 = MODERATE DAMAGE many leaves showing moderate symptoms of 

mite attack.
3 = SEVERE DAMAGE the majority of leaves showing serious damage

* Leaf miner (Liriomyza trifolii) – Count mines on 3 leaves/plants.

2.2.10. PYRETHRUM

* Thrips (Thrips tabaci) – Count numbers on 5 open flowers/plant..

* Red Mites – Score the umbers present
0 =  NO LEAF DAMAGE due to mite feeding.
1 = SLIGHT DAMAGE a few leaves showing slight symptoms of mite 

attack.
2 = MODERATE DAMAGE many leaves showing moderate symptoms 

of mite attack.
3 = SEVERE DAMAGE the majority of leaves showing serious damage

* Aphids Score numbers
0 = No Aphids present
1 = > 50 Individuals/plant
2 = 50-100 Individuals/plant
3 = > 100 Individuals/plant

2.2.11. FRUIT TREES

As a minimum, record the identity of insects present, indication whether 
there is LIGHT, MODERATE or HEAVY infestation.

2.2.12. AVOCADO



Mites (Oligonychus ciffeac)
Red Scales (Chrysomphalus aonidium)

2.2.13. MANGO

Mango Seed Weevil (Cryptorhynchus mangiferne)
Red Banded Thrips (Solenothrips rubrocinatus)
Midges record the % of leaves affected by galls.

0 = None affected.
1 = <10% affected
2 = 10-50% affected
3 = > 50 affected.

Fruit Fly (Ceratitis capitata) - score % of yellowing fruits
0 = No yellowing
1 = <5% of fruit affected
2 = 5 – 20 of fruit affected
3 = 21-50% of fruit affected
4 = > 50 of fruit affected

* Scales – Score numbers present on 20 randomly selected leaves and 
stems;

0 = None present
1 = <20
2 = 20 – 50
3 = >50

2.2.14. TEMPERATE FRUIT TREES

False Codling Moth (Cryptophlebia leucotreta) – Score %age of yellowing 
fruits

0 = No yellowing
1 = <5% of fruit affected
2 = 5 – 20 of fruit affected
3 = 21-50% of fruit affected
4 = > 50 of fruit affected

Fruit Fly (Ceratitis capiteta) – as for Codling Moth
Pear Crown Borer – Score presence or absence [+/-]

* Aphids (Myzus spp) Score numbers present
0 = No Aphids present
1 = > 50 Individuals/plant
2 = 50-100 Individuals/plant



3 = > 100 Individuals/plant

* Mites – Score the umbers present
0 = NO LEAF DAMAGE due to mite feeding.
1 = SLIGHT DAMAGE a few leaves showing slight symptoms of mite 
attack.
2 = MODERATE DAMAGE many leaves showing moderate symptoms of 
mite attack.
3 = SEVERE DAMAGE the majority of leaves showing serious damage

* Scales – Score numbers present on 20 randomly selected leaves and 
stems;

0 = None present
1 = <20
2 = 20 – 50
3 = >50

2.2.15. BANANA

Thrips (Hercinothrips bicintus) – if bunches present score damage
0 = NO LEAF DAMAGE due to thrip feeding.
1 = SLIGHT DAMAGE a few leaves showing slight symptoms of thrip
attack.
2 = MODERATE DAMAGE many leaves showing moderate symptoms of 
thrip attack.
3- SEVERE DAMAGE the majority of fruit showing serious damage

If in flowers, record presence/absence of thrips in flowers.

Banana Weevils (Cosmopolites sordidus) – Select 5 mats (clamps) at 
random. Select the oldest (mother) stem from each mat. The stems from 
newly harvested may also be sampled.
0 = No Weevil damage
1 = Slight Weevil damage: <10% of exposed cord tissue with tunnels
2 = Moderate weevil damage: 10 – 30% of exposed cord tissue with 
tunnels 
3 = Severe Damage: >30% of exposed corn tissue with tunnels.

For weevils, soil and plant debris is cleared away from the base of the mother 
corn to a depth of 10 – 15 cm. Starting at a point away from the follower (sucker), 
cut (pare) the corn with a panga to expose a band of internal cone tissue 
approximately 10 cm wide as far around the mother corn as possible without 
damaging the followers. The amount of weevil damage to the corn is assessed by 
determining the percentage of total exposed tissue in the band which is occupied 
by weevil tunnels using the chart. (Bridge, J and Gowen, S.R, 1993).





SELECTIVE USE AND APPLICATION OF CHEMICAL PESTICIDES IN PEST 
MANAGEMENT

Prof John H. Nderitu
University of Nairobi

Department of Plant Science and Crop Protection
Email: huria@uonbi.ac.ke/hurianderitu@gmail.com

Tel: +254722308581

INTRODUCTION

Advantages

1. They are usually rapid in effect so that action can be taken quickly against 
pest problems which threaten a grower’s crops.

2. Application of pesticides can provide a very low level of pest control and thus 
enable high quality blemish free produce to be grown.

Disadvantages

1. Pesticides for the most part are not very selective for the pest to be controlled 
and to some extent also affect other living organisms.

2. Pesticides may also eliminate natural enemies of potential pests so that they 
are raised to pest status.

3. Many are toxic to higher animals resulting in harmful effects on wildlife and 
man.

4. Widespread ability of pest species to develop resistant strains.

5. Rapidly increasing costs of pesticides are drastically making them 
unprofitable to use.

6. Need for re-application of pesticides every growing season.

TYPES OF PESTICIDES

1. Chrorinated hydrocarbon (organochlorines) e.g. DDT, Aldrin, Dieldrin, Edrin, 
Toxaphene.
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2. Organophosphates e.g. Malathion, Diazion, Metasytox.

3. Carbamates e.g. Sevin (carbaryl), Furadan, Baygon.

4. Synthetic pyrethroids e.g. Sumicidin, Ambush, Decis, Cymbush.

5. Insect Growth Regulators (IGRs) e.g. Dimilin.

6. Insect attractants e.g. Geraniol and Eugenol, Pheromones (codelure, 
gossplure).

7. Microbial insecticides e.g. B.T (Bacillus Thuringiensis)

PESTICIDE FORMULATIONS

Insecticides

1. Sprays (insecticides, ,herbicides, fungicides)

(a) Emulsifiable concentrates (E.C)

(b) Weltable powder (W.P)

(c) Water miscible liquids

(d) Flower or granular suspension (F)

(e) Water soluble powders

(f) Oil solutions

(g) Ultra low volume concentrates (ULV)

2. Dusts (insecticides, fungicides)
3. Granular (insecticides, herbicides)
4. Aerosols (insecticides)
5. Fumigants (insecticides, nematicides)
6. Encapsulated insecticides
7. Insect repellants



8. Baits for grasshoppers, crickets, ants, slugs

Choice of formulation should be determined by:-

1. Convenience to the user
2. Availability of equipment, especially in developing countries
3. Reduction of drift
4. Phytotoxicity, as some plants or varieties are susceptible to certain solvents 

or mainly by impurities
5. Persistence of formulation which is improved by “stickers”.
6. Use of formulations of low concentration reduces the toxic hazards.
7. Availability and price.
8. Whichever formulation is chosen, user must read the instructions with great 

care before opening the container.

A formulation should be chosen mainly for effective application, for safety to the 
applicator and the environment.

Role of pesticides in Integrated Pest Management:

Sole reliance on pesticides for control of pests may lead to the following 
problems:-

1. Selection of resistance to chemicals in pest populations.
2. Resurgence of treated populations.
3. Outbreak of secondary pests.
4. Destruction of beneficial predators, parasites, pollinators and other 

microorganisms.
5. Hazards to applicators, domestic animals, fish and wildlife.
6. Expense of pesticides, involving recurrent costs of equipment, labour and 

materials.

When using chemical control, consider the following:-

1. Use a pesticide that is intrinsically more active to the target species than to 
non-target species. Selective chemicals, rather than pesticides with broad 
spectrum, must be used e.g. systemic pesticides.

2. Improved timing of application to avoid fixed schedules of spraying, pest 
forecasting and pest assessment is required. Selective application and 



placemen should be done to avoid killing of natural enemies. A pesticide 
needs to be applied to particular “target” areas occupied by an insect pest, 
disease or weed.



UNIVERSITY OF NAIROBI
FACULTY OF AGRICULTURE

GUIDELINES FOR SAFE USE OF PESTICIDE
Prof John H. Nderitu
University of Nairobi

Department of Plant Science and Crop Protection
Email:  huria@uonbi.ac.ke/hurianderitu@gmail.com

Tel: +254722308581

Before applying Pesticides – General Instructions

1. Know the pest, and how much damage is really being done.
2. Use pesticides when really needed.
3. Seek advice on proper methods of control.
4. Use only the recommended pesticide for the problem. If several pesticides are 

recommended, choose the least toxic to mammals and if possible, the least 
persistent.

5. READ THE LABEL, including small print.
6. Make sure the appropriate protective clothing is available and is used, and 

that all concerned with the application also understand the recommendation 
and are fully trained in how to apply pesticides.

7. Commercial operators using large quantities of organophosphate pesticides 
should visit their Doctor and have a blood cholinesterase test, and have 
repeated tests during the season.

8. Check application equipment for leaks, calibrate with water and ensue it is 
in proper working order.

9. Check that plenty of water is available with soap and towel and that a change 
of clean clothing is available.

10. Check that pesticides on the farm are in a dry, locked store. Avoid inhaling 
pesticide mist or dusts, especially in confined spaces such as the pesticide 
store.

11. Warn neighbours of your spray programme, especially if they have apiaries.
12. Take only sufficient pesticide for the day’s application from the store to the 

site of application. DO NOT transfer pesticides into other containers, 
especially beer and soft drink bottles.

While mixing pesticides and during 

1. Wear appropriate protective clothing. If it is contaminated, remove and 
replace with clean clothing.

2. Never work alone when handling the most toxic pesticides.
3. Never allow children or other unauthorized persons near the mixing.
4. Recheck the instructions on the label.
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5. Avoid contamination of the skin, especially the eyes and mouth. Liquid 
formulation should be poured carefully to avoid splashing. Avoid powder 
formulations “puffing up” into the face. If contaminated with the concentrate, 
wash immediately.

6. Never eat, drink or smoke when mixing or applying pesticides.
7. Always have plenty of water available for washing.
8. Always stand upwind when mixing.
9. Make sure pesticides are mixed in the correct quantities.
10. Avoid inhalation of chemical, dust or fumes.
11. Start spraying near the downwind edge of the field and proceed upwind so 

that operators move into unsprayed areas.
12. NEVER blow out clogged nozzles or hoses with your mouth.
13. AVOID spraying when crops are in flower. Risk to bees is reduced if spray is 

applied in evening when they are no longer foraging. Never spray if the wind 
is blowing towards grazing livestock or regularly used pasture.

14. NEVER leave pesticides unattended in the field.
15. Provide proper supervision of those assisting with the pesticide application, 

and have adequate rest periods.
16. When blood tests are being conducted, do not work with pesticides if your 

cholinesterase level is below normal.

AFTER APPLICATION

1. RETURN unused pesticide to the store.
2. Safely dispose of all empty containers. As is may be difficult to bury empty

containers after each day’s spraying operation, they should be kept in the 
pesticide store until a convenient number are ready for disposal. IT IS 
ABSOLUTELY IMPOSSIBLE to clean out a container sufficiently well to 
make it safe for use for storage of food, water or as a cooking utensil. If any 
containers are burnt, NEVER stand in the smoke.

3. NEVER leave pesticides in application equipment. Clean equipment and 
return to the store.

4. Remove and clean protective clothing.
5. Wash well and put on clean clothing. Where there is a considerable amount 

of spraying, the operators should be provided with a shower room.
6. Keep a record of the use of pesticides.
7. Do not allow other persons to enter the treated area for the required period 

if restrictions apply to the pesticide used.
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There are various options for control of pest insects, namely cultural control, 
host plant resistance, biological control, genetic control, legal control and 
insecticidal control. Two or more of these control techniques may be combined 
to form an Integrated Pest Management (IPM) strategy. Integrated Pest 
Management is defined as the management of insect populations by the 
utilization of all suitable techniques in a compatible manner, so that damage is 
kept below economic levels,

Sole reliance of insecticides for control of pests in 1950s and 1960s lead to the 
following problems:-

1. Selection of resistance to insecticides in pest populations.
2. Resurgence of treated populations.
3. Outbreaks of secondary pests.
4. Residues on food and forage products.
5. Destruction of beneficial predators, parasites and pollinators.
6. Hazards to applicators, domestic animals, fish and wildlife.
7. Expense on pesticides, involving recurrent costs of equipment, labour and 

material.

In the 1970s and upto present, IPM as a control strategy and an approach to 
developing technologies has been emphasized. The strategy is based on four 
fundamental principles:-

(i) Integration of all appropriate measures to control any pest.
(ii) Use of biological measures (including plant breeding, agronomic practices 

and biological control by natural enemies) to create an environment which 
discourages the build-up of pests and diseases. Pesticides are used only as 
a last resort, when all other measures fail, to prevent pests from exceeding 
pre-determined threshold levels.

(iii) The objective is to keep pest and disease levels below economically damaging 
levels (as determined by regular monitoring and surveillance) not to eradicate 
them and

(iv) Control measures are selected and implemented to minimize hazards to 
human health and the environment.

IPM is based on gathering the following information:-
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1. Proper diagnosis of the pest.
2. Assessment of the pest found and natural enemies to get information on 

population dynamics.
3. Pest infestation and yield loss relationship.
4. Cost/benefit ratio of the intended control measures with a view to deciding 

on the selection of the best remedial measure.
5. Development of surveillance and forecasting systems.
6. Development and use of control options, preferably use of natural control, 

when they are most effective.
7. Ecological analysis, interpretation and continued monitoring and 

identification of key factors which should be manipulated to minimize pest 
damage.

Integrated Pest Management Approaches in Africa

The IPM approach is feasible for and relevant to African agriculture. It can:-

(a) Promote stable and higher food production in subsistence agriculture.
(b) Prevent the escalation of pest problems and dependence on chemical control 

in the process of intensifying agriculture and
(c) Reduce costs and negative ecological environmental and health impacts 

associated with excessive or inappropriate use of pesticides in high-input 
systems.

For subsistence level agriculture, the aim is to determine just whether pests 
represent an important production constraint relative to other factors. The most 
appropriate technologies for pest management are those which minimize the 
need for external inputs such as chemical fertilizers and pesticides are 
compatible with the overall farming systems (e.g. labour constraints, agronomic 
requirements of other crops) and are made simple enough to be disseminated 
without the need for highly specialized extension works and to be used by 
relatively poorly educated farmers. The emphasis should thus be on varietal 
resistance, biological control , intercropping and cultural practice to pests. IPM 
should be regarded as part of an overall program to address basic constraints 
which hamper agricultural production such as poor soil fertility, unavailability 
of improved seeds and in adequate crop husbandry practices.

For intensive agricultural systems, usually crops grown in monoculture with 
relatively high levels of inputs including pesticides, the aim is usually just to 
rationalize pesticides use by stressing the concepts of cost effectiveness i.e. 
introducing methods for rational use of pesticides through pest monitoring and 
forecasting and use of economic threshold levels. Included in improved pest 
management is reducing ecological environment and health hazards by replacing 
broad spectrum or highly toxic pesticides with less hazardous or descriptive ones 
and by improving pesticide application methods. The second objective of IPM in 



these systems is to develop non-chemical control methods to maintain pests at 
below threshold levels or replace at least some of the pesticide use.

The primary focus of agricultural development is to raise agricultural production 
from a subsistence level to a higher yielding level to produce income for poor 
farmers and food and fibre for the country. For such intensifying systems, the 
aim is to help famers increase production levels without becoming dependent on 
higher and higher levels if pesticide use.  Appropriate control technologies are 
similar to those for already intensive systems, but with some important 
differences:-

(i) There is less history of pesticide dependence, so both the ecosystem and 
farmers are likely to be more adaptable to non-chemical methods early on 
and 

(ii) Existing levels of famers’ knowledge, extension services and infrastructure 
are likely to be lower, so both pest monitoring and pest control methods must 
be adapted accordingly.

There is great opportunity to promote IPM more effectively in Africa. The word 
“integrated” in IPM should be understood to refer not only to the integration of 
all available control methods for a given pest but also integration of pest-
management into the whole farming system and farmers’ economic technologies. 
IPM is a strategy and an approach to developing technologies. Implementation of 
the IPM approach requires on-site research and extension and building the 
requisite human and institutional capacity may take a long time compared to 
the usual expectation for straight technology transfer.

Development and Implementation of IPM in Africa

The following areas are needed in the development and implementation of IPM.

1. Extension

(a) IPM training courses for extension worker (on its principle and application 
to specific crops or cropping systems).

(b) Methods and devices for easy monitoring of plant damages, pest and 
natural enemy populations and rules for decision making in pesticide use).

(c) Field guides, pamphlets, information bulletins e.t.c. to help extensionists 
and farmers identify pest and natural enemies.

2. Research

Increasing farmers input into research, to ensure relevance of research and 
feasibility and acceptability of research recommendations by:-



(a) Development philosophy and mechanisms to support 2-way 
communication between researchers and farmers.

(b) Emphasizing use of on-farm research and verification trials conducted in 
partnership with farmers.

(c) Emphasizing on multi-disciplinary research teams addressing problems in 
the context of the farming systems.

(d) Training technical assistance and financial support to strengthen research 
capacity and support for specific research relating to:

ß Pest identification and causes of crop damage.
ß Basic ecology of the agro-ecosystems and biology of pest organisms (e.g. 

population dynamics of pest and biological control agents).
ß Crop loss assessment (economic importance of specific pests under 

different conditions and at different times in the season and in relation 
to other production constraints) i.e. economic threshold levels (ETLs).

ß Determining Action Threshold Levels (ATLs) i.e. pest levels and 
conditions under which intervention is needed to prevent pest reaching 
ETLs.

ß Analyzing conventional pest control verses IPM, in terms of maximum 
economic benefits for farmers (not in terms of yield maximization).

ß Identifying, evaluation and releasing biological control agents.
ß Determining impact of agronomic practices on status of pests.
ß Developing non-chemical control methods (varietal, resistance, cultural 

controls and agronomic practices and biological controls).
ß Research on pesticides oriented towards rationalizing and optimizing 

pesticide use for long-term environmentally, economically and socially 
sound production.

(e) Adaptive research and on-farm evaluation of IPM methods used elsewhere 
to determine whether they can be adapted to local conditions.
ß Strengthened research management to: organize international 

cooperation needed for classical biological control.

3. Farmers Education, training and organization

(i) Education materials (written and other media).
(ii) Training opportunities for farmers on:-

ß Implementation of recommended agronomic practices, including 
cultural practices which help to suppress pest populations (e.g. inter 
cropping, synchronization of planting and harvesting , crop rotation 
phytosanitary measures).

ß Scouting for pests and natural enemies and decision-making for 
pesticide use.

ß Education regarding correct selection of appropriate pesticide (active 
ingredients and formulations) and training in use of pesticide 



application and equipment, introducing calculation of dosage rates and 
safety precautions.

ß Training in basic farm management (e.g. cost-benefit principles).
ß Site visits for farmers (as well as researchers and extensionists) to areas 

where IPM is being successfully applied.
ß Educational campaigns to inform famers of biological control programs 

being implemented in their area.

Constraints to developing and implementing of IPM in Africa.

(a) IPM is not high in the list of government priorities.
(b) Research and extension services do not provide enough training in IPM to 

farmers.
(c) Thinking on pesticides is conventional and there is little knowledge of 

ecological interactions.
(d) Diversity of crops and pests in Africa is enormous.
(e) Manipulation of environment in diverse parts of Africa is difficult.
(f) Much research input is required.
(g) Growers lack of acceptance of sub-economic levels of pests.
(h) Requires expertise for its implementation.

DESIGNING AN IPM PROGRAMME

Design an IPM programme in a chosen crop/pest(s) system with the following 
outline:-

1. Title

2. Objective

3. Strategy farmer

(i) Define the target group i.e. who should use the method.
(ii) Describe the social economic situations of the potential user and their 

possible constraints for the application (including their psychology, 
economic situation and goals).

(iii) Define the sampling unit and sample size.
(iv) Determine the most suitable sampling method.
(v) Defining sampling techniques and equipment needed e.g. traps.
(vi) How should sampling be organized? Give a detailed description of the 

sampling e.g. when, how often and at what intervals samples should be 
taken and other useful or necessary instructions.

(vii) Give a control threshold (action threshold) and source or describe how 
obtained otherwise.

(viii) What control methods are to be used?



(ix) In a case forecast is included, what predictors or rules would you use?
(x) Assess the economics of crop protection of your crop/pest(s) problems, 

financial inputs and other resources needed.
(xi) Is training needed, if so, who is going to do it, and who is to be trained?
(xii) What kind of scientific back-up is needed, or cooperation intended?
(xiii) How shall the flow of information to the target persons, and to the 

database and/or scientific back-up to be organized?



AGRICULTURAL ENTOMOLOGY:  QUESTIONS FOR DISCUSSION 
University of Nairobi

Faculty of Agriculture
Department of Plant Science  and Crop Protection
Email: huria@uonbi.ac.ke/hurianderitu@gmail.com

Tel: +254722308581
September 2017

Course Description
General introduction to arthropods. Classes of arthropods and their 
characteristics. Hexapoda (insects): characteristics, success and useful insects. 
Insect external and internal structures and function. Insects/mites growth, 
development, metamorphosis and life cycle. Introduction to insect classification 
with emphasis on orders of agricultural importance. Insect plants relationships: 
categories of crop pests, types of damage caused by pests. Insect pest control 
methods. Introduction to crop pests and their management. Beneficial insects.

QUESTIONS FOR DISCUSSION
1. The insects’ thorax is divisible into 3 parts. Name them and specify where 

the wings and legs are attached.
2. Draw and label the parts of a generalized insect leg.
3. Name the two hormones involved in the moulting process of insects and 

briefly explain their roles.
4. What is meant by diapauses? What causes it and how is it terminated in 

insects?
5. Describe the life history of a generalized holometabolous insect and 

compare it with that of a generalized hemimetabolous insect.
6. List 5 classes of the phylum arthropods giving both the scientific and the 

common names. In which class are mites and ticks and how do they differ 
from insects?

7. Draw and label a generalized insect wing.
8. List 10 orders of the class insects.
9. Name five parts of the insect cuticle.
10. How many types of insect larvae and pupae do you know?
11. List the main features of class insecta which distinguish it from other 

classes of arthropods.
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12. What are the possible reasons that have contributed to insect’s success in 
the world?

13. List important areas in which insects are particularly beneficial to man.
14. How do you classify crop pests? Give an example of each category.
15. What is plant resistance? List the degrees of plant resistance and the three 

mechanisms of plant resistance.
16. Define general Equilibrium Position (EP), Economic Injury Level (EIL) and 

Economic Threshold (ET) of a pest.
17. What are the characteristics common to all insects?
18. List harmful groups (Phyla) as far as crops are concerned, in the animal 

kingdom.
19. At what stage are insects usually harmless to crops? Why?
20. What control is usually directed against the larvae of moths and butterflies 

and not against adults?
21. List five main orders of insects that contain species harmful to plants. Give 

an outstanding characteristic of each order that includes important plant 
pests.

22. List three categories of phytophagous insets and their plant host range.
23. List eight benefits of insects to man.
24. List four types of mouthparts found in insects of agricultural importance.
25. Define each of the five main types of pest control strategy.
26. List the positive and negative aspects of insecticide utilization.
27. Explain why physical and mechanical control methods have not been used 

more extensively.
28. List five reasons for insects’ success in the world.
29. Discuss briefly ten main methods of assessing insect pest populations in 

a crop.
30. Define each of the five categories of crop pests.
31. What are the major advantages of biological control over most other control 

methods?
32. Define General Equilibrium Position (EP), Economic Injury Level (EIL) and 

Economic Threshold (ET) of a pest.
33. (a) List two orders of insects that contain migrant pests in East Africa.

(b) In which order of insects are butterflies and moths? Mention the main 
distinguishing feature of this order.

34. List preliminary considerations for control of crop pests.
35. Define biological, physical, chemical, varietal and genetic control of crop 

pests.
36. Name three categories of phytophagous insects and their plant host.
37. What is cultural method of insect pest control?



38. Define biological control. Mention 3 predators and/or parasitoids.
39. What do you understand by IPM? List 5 components of it.
40. Differentiate between economic injury level and economic threshold level.
41. Briefly explain the meaning of pesticide formulation.
42. What is insecticide resistance?
43. List 4 factors which make insect larvae ecologically significant?
44. List 6 common pests and their host crops.
45. What is meant by LD50 of an insecticide and what is its importance?
46. List 5 precautions to observe during pesticide spraying.
47. Calculate the quantity of active ingredient applied on a 3 hectare plot 

sprayed with carbaryl 85% at the rate of 1 kg of formulation per hectare.
48. (a) List two orders of insects that contain migrant pests in East Africa.

(b) In which orders of insects are butterflies and moths? Mention the main 
distinguishing feature of this order.

(c) Name three categories of photophagous insects and their plant host 
range.

49. List important areas in which insects are particularly beneficial to man.
50. Define biological, physical, chemical, cultural and genetic control of crop 

pests.
51. (a) List four types of mouthparts found in insects of agricultural 

importance.
(b) Name the mouthparts of a named insect and their function.

52. (a) How do you classify crop pests? Give an example of each category.
(b) Define the three mechanisms of host plant resistance.

53. Pest Management is the most appropriate method by which insect control 
is practiced.
(a) Define integrated pest management.
(b) What is economic injury method?
(c) What is economic threshold?
(d) Give four conditions which can cause an insect to become a pest.
(e) What would you say are the differences between field and stored 

product pest?
54. Heliothis armigera is said to be a polyphagous feeder. Discuss this 

statement basing your discussions on the Kenyan situation in terms of 
hosts, feeding behaviour, biology and control.

OR
Discuss why Busseola fusca is a serious pest of maize in Kenya, i.e. feeding 
behaviour, biology control e.t.c.

55. Briefly explain the following terms:-



(a) ED50, LD50 and LC50.
(b) Insecticide formulations.
(c) High volume, low volume and ultra low volume spraying.
(d) Pesticide resistance.

56. Write short notes on ONE of the following:
(a) Mortality factors operating on a population.
(b) Phases of biological and ecological control.

57. The order Homoptera contains some of the most serious pests on 
Agricultural Crops.
(a) Give 2 examples of insect pests from this order mentioning the crops 

that they attack.
(b) Give 2 factors that make these insects such serious pests.

58. Mention six cultural control methods useful in pest management, briefly 
explaining how these methods can be used to keep pest populations below 
economic injury level.

59. What makes the maize stalk borer a serious pest of maize and related crops 
in Kenya?

60. Write short notes on each of the following:-
(a) Insecticide application techniques.
(b) Toxicity of pesticides.

61. Discuss comprehensively ONE of the following:-
(a) Natural control agents operating on a population.
(b) What information is needed to set up a biological control programme 

for an insect pest?
62. List four reasons why scientists study insects.
63. Name four types of traps used in catching insects.
64. List 10 orders of class insect.
65. Mention four factors that are attributed to the success of the insects in a 

group.
66. Tabulate the five parts of an insect’s leg beginning from the point of 

attachment to the body, outwards.
67. Name five veins found in an insect’s wing.
68. In which parts of the insect’s thorax are the winds and legs attached?
69. List 5 types of larval forms found in insects.
70. List 4 types of pupae found in insects.
71. Name 5 classes of the phylum arthropoda.
72. Giving examples in each case, explain what is meant by complete and 

incomplete metamorphosis.
73. Discuss the moulting process of insects and its importance to them.



74. Discuss the ecological significance of the various development stages of 
insects.

75. List the advantages and disadvantages of use of insecticides in insect pest 
control.

76. Discuss classifications of insecticides and their mode of action.
77. Discuss briefly five methods of assessing pest population.
78. Discuss important pre-requisites for successful insect pest control.
79. (a) Define metamorphosis.

(b) Giving examples, compare the different types of metamorphosis in 
insects.

80. State and explain eight ways in which insects benefit man.
81. Mention four characteristics that contribute to the success of insects as a 

group.
82. (a) Define cultural control of crop pests.

(b) Briefly describe how cultural control methods can be used to keep pest 
populations below economic injury level.

(c) Discuss the advantages and disadvantages of cultural control methods.

83. (a) What is chemical control?
(b) Discuss five formulations of insecticides found in the market.
(c) What are synthetic insecticides? Giving examples, discuss their mode 

of action.
84. (a) Discuss the concept of economic injury level (EIL), economic threshold 

(ET) and equilibrium position of insect pest situations.
(b) Discuss important pre-requisites for successful insect pest control.

85. (a) Define metamorphosis
(b) Giving examples, compare the different types of metamorphosis in 

insects.
(c) At what stages are insects usually most harmful to plants? Why?

86. What are the distinguishing characteristics between insects and other 
arthropods?

87. Name and describe two herd orientations found among the class insects.
88. List 4 modifications of the insect wing, giving examples of insects with the 

named modification.
89. List two types of pupae found among the insects, giving examples of insect 

orders where they are found.
90. Give 4 functions of the insect blood.
91. Name two structures in the insects’ abdomen which are associated with 

reproduction and state their reproductive functions.
92. How do insects with sealed spiracles obtain oxygen?



93. Briefly describe the mouthparts of mites.
94. What are the functions of the insects’ exoskeleton?
95. Briefly describe the structure and function of the insects’ stomodeum 

(foregut).
96. (a) Describe what happens during the moulting process in insects. Of what 

importance is this process to insects?
(b) Describe two major types of metamorphosis in insects, giving examples 

in each case.
97. (a) Insects are said to be the most successful animals in the world. Discuss 

the factors that contribute to this success.
(b) The insect order Lepidoptera has the largest number of families, with 

some very important crop pests. Describe the characteristics of the 
members of this order and name five families with important crop pests.

98. Discuss the insects’ endocrine system in terms of its secretions and their 
functions. Of what significance are these secretions in the lives of the 
insects?

99. (a) Briefly describe the principal characteristics of Arthropods.
(b) What characteristics distinguish insects from the rest of the 

Arthropods?
(c) Discuss the characteristics that contribute to the success of insects in 

the world.
100. (a) Briefly explain the areas in which insects particularly benefit man.

(b) The insect order Lepidoptera has the largest numbers of crop pests. 
Describe the characteristics of the members of this order and name five 
families in the order, giving examples of important crop pests in each 
named family.

101. (a) The insect head has six fused segments. Name and describe these 
segments giving their locations in relation to each other.

(b) Briefly describe the type of mouthparts found among the homopterans 
and give an example of an important crop pest with this type of 
mouthparts.

(c) Briefly describe the structure and functions of the insects’ stomodeum 
(foregut).

102. (a) Define metamorphosis.
(b) Giving examples compare the different types of metamorphosis found 

among the insects. At what stage are insects usually most harmful to 
plants and why.



103. Discuss the insects’ endocrine system in terms of its secretions and their 
functions. Of what significance are these secretions in the lives of the 
insects?

104. (a) What are the phytophagous insects?
(b) Briefly describe the main categories of phytophagous insects, giving 

examples of each category.
(c) What are the major characteristics used in grouping insects together in 

the biological system of classification. Name the major taxa in this type 
of classification

105. (a) Give two main distinguishing features of each of the five classes of 
arthropods.

(b) “Insects are said to be the most successful animal in the world”. 
Discuss the factors that contribute to their success.

106. (a) Describe the wing venation in insects, what wing modifications occur? 
Give examples of insects with each modification.

(b) Briefly describe the other locomotory structures found on the insects’ 
thorax.

107. (a) Describe what happens during the moulting process of insects. Of what 
importance is this process to insects?

(b) Discuss the importance of pheromones in the life of insets and in 
agriculture in general.

108. (a) What are the functions of the blood in insects? Briefly describe its 
circulation.

(b) What are insect pupae, and what types of pupae are found among the 
insects? Give examples of insect orders where each type occurs.

109. Briefly describe the main characteristics of five insect orders with pests of 
agricultural importance, giving examples of a pest in each named order.

110.



(a) Bri
efl

y explain the areas in which insects particularly benefit man.
(a) The insect order Lepidoptera has the largest numbers of crop pests. 

Describe the characteristics of the members of this order and name 
FIVE families in the order giving examples of important crop pests 

111. (a) No group of Arthropods presents greater diversity of mouthparts than 
insects. Discuss this statement.

(b) Describe forms of larvae found among insects giving the insect orders 
where they are found.

112. Discuss the insects’ endocrine system in terms of its secretions and their 
functions. Of what significance are these secretions in the lives of the 
insects?

113. Write short notes on:-
(a) Insect head orientations
(b) Phytophagous insects
(c) Embryonic development in insects.

114. (a) Insects are not only pests, but they also benefit man in many ways. 
Discuss the ways in which the insects benefit man.

(b) Insects of the order Homoptera are important agricultural pests. 
Describe the characteristics of members of this order and name FIVE 
families in this order, giving examples of important pests in each of the 
named family.

115. (a) The insect head has six fused segments. Name and describe these 
segments giving their location in relation to each other.

(b) Describe what happens during the moulting process in insects. Of what 
importance is this process to insects?

116. (a) Define metamorphosis.
(b) Giving examples compare the different types of metamorphosis found 

among the insects. At what stage are insects usually most harmful to 
plants and why.

(c) What are the functions of the insect’s blood? Briefly describe its 
circulation in the insect’s body.

117. The insect’s antennae have important functions. Mention these functions 
and describe its modifications giving examples of insects with each named 
modification.

118. Write short notes on the following topics:-
(i) Insect head orientations.
(ii) Phytophagous insects
(iii) The Arachnids of agricultural importance.

119. Differentiate the class insects from its close relatives and briefly discuss 
the characteristics that contribute to their great succession the world.



120. Discuss the insects’ endocrine system in terms of its secretions and their 
functions. Of what significance are these secretions in the lives of the 
insects and how has man used them to his advantage?

121. (a) What are the major characteristics used in grouping insects together in 
the zoological system of classification? Name the major taxa in this type 
of classification.

(b) Name and briefly describe the main characteristics of two insect orders 
with pests of agricultural importance giving an example of a pest in 
each named order.

122. Write short notes on:-
(a) Embryonic development in insects.
(b) The insect exoskeleton and its functions.
(c) Locomotory structures among the insects.

123. Members of the class insect are successful organisms in different habitats, 
differentiate this group from its close relatives and briefly discuss the 
characteristics that contribute to their great success.

124.(a) Define metamorphosis.
Giving examples compare the different types of metamorphosis found 
among the insects. At what stage are insects usually harmful to plants 
and why.

(b) Briefly describe with examples four types of larvae found among 
insects.

125. The insects’ endocrine system is not only of special significance to the 
insects, but it is also of importance in agriculture. Discuss this statement.

126. (a) Insects of the order Homoptera are important agricultural pests. 
Describe the characteristics of members of this order and name FIVE 
families in this order giving examples of important crop pests in each 
named family.

(b) Describe the Arachnids of agricultural importance.
127. (a) Describe the wing venation in insects, what wing modifications occur 

among the insects? Give examples of an insect with each modification.
(b) Write short notes on:-

(i) Insect head orientation
(ii) Phytophagous insects

128. (a) Briefly explain the areas in which insects particularly benefit man. 
(b) No group of Arthropods presents greater diversity of mouthparts than 

insects. Discuss this statement.



129. (a) What is an insect pupae? What types of pupae are found among the 
insects? Give examples of insect orders where each mentioned type 
occurs.

(b) What are the practical implications of the insects’ life cycle knowledge 
in agriculture?

(c) What are the differences between Hemimetabolous and 
Holometabolous insects?

130. (a) What are the major characteristics used in grouping insects together in 
the biological system of classification? Name the major taxa in this type 
of classification.

(b) Name and briefly describe the main characteristics of two insect orders 
with pests of agricultural importance giving examples of a pest in each 
named order.

131. The antennae are an important structure in the life of the insect. Describe 
its basic functions and structure and explain modifications found among 
insects giving an example of an insect with each modification.

132. (a) Insect legs are modified in various ways to meet challenges of the 
environment in which they live. Discuss the various modifications 
giving an example of each.

(b) List the various types of insect mouth parts arising from the 
modification of the basic biting and chewing.

133. Write short notes on:-
(a) Phytophagous insects
(b) Wing venation
(c) Malpighigin tubules
(d) Haemocytes
(e) mechanoreceptors

134. (a) There are nine insect orders important in agriculture. List six of them 
and give an example of an important pest from each (including family 
name and species name).

(b) In agriculture, the most important order outside class insect is Arcarina 
belonging to Arachnida. Name one pest belonging to this group and 
describe its life cycle and type of damage associated with it.

135. (a) Give two distinguishing features of each of the five classes of 
arthropods.

(b) “Insects are said to be the most successful animal in the world”. 
Discuss the factors that contribute to their success.



136. (a) Describe the wing venation in insects, what wing modifications occur? 
Give examples of insects with each modification.

(b) Briefly describe the other locomotory structures found on the insects’ 
thorax.

137. (a) Describe what happens during the moulting process of insects. Of what 
importance is this process to insects?

(b) Discuss the importance of pheromones in the life of insects and in 
agriculture in general.

138. (a) What are the functions of the blood in insects? Briefly describe its 
circulation.

(b) What is an insect pupae, and what types of pupae are found among the 
insects? Give examples of insect orders where each type occurs.

139. (a) Briefly describe the variations that exist in the insect reproductive 
pattern, giving examples in each case.

(b) What are the practical applications of insect life cycle knowledge in 
agriculture?

140. Briefly describe the main characteristics of five insect orders with pests of 
agricultural importance, giving examples of a pest in each named order.
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Course Description
Concepts of pest management: pest populations, pest assessment methods, crop 
loss assessment, pest monitoring, pest forecasting, economic thresholds. Major 
field insect pests of crops in Kenya and their management. Migrant insect pests. 
Vertebrate pests. Integrated pest management.

TOPICS :
Topic 1 - Classification of insects and their relatives.

- Invertebrate groups
- Insect orders of agricultural importance

Topic 2 - The biological success of insects
- Factors that contribute to insect success
- Economic importance of insects (harmful and beneficial insects)

Topic 3 Insects and Plants
- Plant host ranges
- Types of insect injury
- Relationship of pest injury to yield and quality of produce

Topic 4 Concept of Pest
- Definition of a pest and insect pest
- Categories of agricultural insect pests
- Categories of agricultural insect pests

Topic 5 Basic elements of pest management
- Pest population levels of population dynamics

Topic 6 Techniques for estimating insect pest populations
Topic 7 Considerations for pest control
Topic 8 Methods of pest control 

– Introduction
- Biological control
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- Microbial control
Topic 9 Cultural control
Topic 10 - Host plant resistance

- Mechanical/physical control
Topic 11 - Legal control

- Genetic control
- Insecticide growth regulators

Topic 12 - Insecticidal (chemical) control
- Definition
- Advantages and disadvantages of insect control
- Insect formulation

Topic 13 - Classification of insecticides (Types of Insecticides) and their 
mode of action.
- Precautions in use of insecticides

Topic 14 - Integrated pest management (IPM)
- Definition, components of IPM
- Constraints to IPM implementation

Topic 15 Introduction to crop pests and their control 
- Field pests of French beans and their control

Topic 16 - Pests of vegetables and their control (refer to 4 pests)
Topic 17 - Storage pests and their controls

- Damage losses in the tropics
- Compare losses in the field and store
- Types of storage pests and damage
- General control methods of storage pests

Topic 18 - Biology and control of Larger Grain Borer (LGB) in maize 
Topic 19 - Biology and control of bean weevil in beans 
Topic 20 - Bees: Beneficial insects

QUESTIONS FOR DISCUSSION

1. List FIVE major phyla of invertebrates which contain agricultural pests.
2. Why are insects more important in the topics than in the temperate region?
3. Define each of the following fluctuations of pest populations in a crop.

(a) General Equilibrium Position (EP)
(b) Economic Threshold (Action Threshold)
(c) Economic Injury Level (EIL)

4. List FIVE reasons why IPM is being advocated as the best pest 
management option.



5. Define FOUR categories of stored product insect pests. Give an example of 
each category.

6. Define each of the three mechanisms of host plant resistance to insects.
7. List one major storage insect pest on each of the following stored produce:-

(a) Maize
(b) Irish potato
(c) Cowpeas
(d) Common beans
(e) Maize flour

8. List FIVE constraints in developing and implementing Integrated Pest 
Management (IPM) programmes in subsistence agriculture in Africa.

9. List THREE differences between botanical (natural) insecticides and 
synthetic organic insecticides.

10. List TWO major field insect pests in each of the following crops.
(a) Bananas
(b) Pigeon Peas
(c) Cabbage
(d) Sugarcane
(e) Green Grams

11. (a) List five reasons for insects’ success in the world.
(b) In what ways are insects beneficial to man?

12. (a) Define an insect pest.
(b) Define each of the five categories of crop pests.

13. (a) Define General Equilibrium Position (EP), Economic Injury Level (EIL) 
and Economic Thresholds (ET) of a pest.

(b) List five methods of assessing pest populations in a crop.

14. (a) Name five cultural practices which may be used to help control a pest.
(b) What are the major advantages of biological control over most other 

control methods?
15. (a) Define the three mechanisms of plant host resistance.

(b) List the prominent advantages and limitations of host plant resistance.
16. (a) Identify major insecticide classifications based on the chemical 

structure.
(b) List the positive and negative aspects of insecticide utilization.

17. What makes mites difficult to control?
18. Why control is usually directed against the larvae of moths and butterflies 

and not against the adults?
19. Name five orders that contain insect species most harmful to plants.
20. List four types of mouthparts found in insects of agricultural importance.



21. List five categories of crop pests.
22. Define each of the five main types of pest control strategies.
23. List the prominent advantages and limitations of host plant resistance to 

insects.
24. Define each of the three mechanisms of host plant resistance to insects.
25. List the categories of plant resistance to insects.
26. Name three insecticides that are banned in Kenya.
27. Name three serious insect pests imported into Kenya in the last thirty 

years.
28. What types of insects can be prevented from damaging seeds by insecticide 

seed treatment?
29. What undesirable characteristics do the organochlorides have?
30. What pesticide name is apt to mean more to a farmer? The chemical name, 

the common name or the trade name?
31. Define each of the following:-

(a) Oligophagous insects
(b) Monophagous insects
(c) Polyphagous insects

32. Why are insect pests more important in the tropics than in the temperate 
regions?

33. List the major storage insect pest on each of the following stored produce.
(a) Maize
(b) Irish potato
(c) Cowpeas
(d) Common beans
(e) Rice

34. List TWO major field insect pests in each of the following crops
(a) Bananas
(b) Common beans
(c) Cabbage
(d) Sugarcane
(e) Cowpeas

35. List five factors you would consider before you embark on a pest 
management strategy in a crop field.

36. List the advantages and limitations of each of the following pest control 
strategies:-
(a) Cultural control
(b) Host plant resistance
(c) Biological control
(d) Chemical (insecticidal) control



(e) Genetic (reproductive) control
37. Define each of the following fluctuations of pest population in a crop.

(a) General Equilibrium Position (EP)
(b) Economic Threshold (Action Threshold)
(c) Economic Injury Level (EIL)

38. List FIVE major phyla of invertebrates which contain agricultural pests.
39. Give TWO examples in each of the following classes of insecticides:-

(a) Organochlorines
(b) Organphosphates
(c) Carbamates
(d) Synthetic pyrethroids
(e) Natural insecticides

40. List FIVE major phyla of invertebrates which contain agricultural pests.
41. Why are insect pests more important in the tropics than in the temperate 

regions?
42. Define the following categories of phytophagous insects:-

(a) Oligophagous insects
(b) Monophagous insects
(c) Polyphagous insects

43. Define each of the five categories of crop insect pests. Give an example of 
each category.

44. Define each of the following fluctuations of pest population in a crop.
(a) General Equilibrium Position (EP)
(b) Economic Threshold (Action Threshold)
(c) Economic Injury Level (EIL)

45. List five factors you would consider before you embark on a pest 
management strategy on the crop field.

46. List 8 cultural control practices that reduce pests in crop fields.
47. Write the advantages and limitations of each of the following pest control 

strategies:-
(a) Cultural control
(b) Host plant resistance
(c) Biological control
(d) Chemical (insecticidal) control
(e) Integrated Pest Management (IPM)

48. List five reasons why IPM is being advocated as the best pest management 
option.

49. Define each of the categories of stored product insect pests. Give an 
example of each category.

50. Define each of the following main types of pest control strategy.



51. Define each of the main categories of crop pests.
52. Define General Equilibrium Position (EP), Economic Injury Level (EIL) and 

Economic Thresholds (ET) of a pest.
53. Name five cultural practices which may be used to help control a pest.
54. List major synthetic organic insecticides classification based on chemical 

structure.
55. List important pre-requisites for successful insect pest control.
56. (i) Name three insecticides that are banned for use in horticultural 

crops in Kenya.
(ii) Name two main pests of horticultural crops that have been 

introduced into Kenya in the last twenty years.
57. (i) What are the major differences between natural pyrethrum and 

synthetic pyrethrum?
(ii) List the main insecticide formulations.

58. Define each of the following:-
(a) Insect pest
(b) Integrated Pest Management (IPM)
(c) Host plant resistance
(d) Action Threshold (AT)
(e) Economic Injury Level (EIL)
(f) Oligophagous Insects 

59. List five insect orders of major agricultural importance.
60. List four types of mouthparts in phytophagous insects.
61. List five cultural control practices that reduce pests in a crop.
62. Define each of the three approached to the use of natural enemies for pest 

management.
63. Define each of the following:-

(a) Non-preference
(b) Tolerance
(c) Antibiosis
(d) Pseudo-resistance
(e) Induced resistance

64. What are the advantages of using the following pest management 
strategies.
(a) Integrated Pest Control
(b) Biological Control
(c) Host Plant resistance
(d) Insecticidal (chemical) control

65. List four modes of action of insecticides
66. List four insecticide formulations



67. List five key information required for developing an IPM programme.
68. List four major insect pests of French beans in Kenya.
69. List five major pests of insect pests of horticultural crops in Kenya.
70. List four major stored products insect pests in Kenya.
71. Discuss the benefits of insects to man.
72. (a) When would you consider an insect a pest?

(b) Discuss briefly six methods you would use to estimate insect pest 
populations in crop fields.

73. (a) Disc(a)Discuss the concept of economic injury level (EIL) economic 
threshold (ET) and equilibrium position (EP) of insect pest situations.

(b) Discuss important pre-requisites for successful insect pest control.
74.

(a) What is cultural method of insect pest control?
(b) Discuss cultural control techniques that are generally useful in 

control of crop pests.
(c) Why is cultural control of insect pests a practical approach to 

subsistence agriculture in Africa?
75. Discuss the nature of damage caused by 2 specific insect pests during the 

growing period of French beans in the field and their management.
76. (a) What is integrated pest management?

(b) Outline essential components of integrated pest management.
(c) Why is it essential to emphasis on integrated pest management in 

subsistence level of agriculture in Africa?
77. Discuss in detail the distribution, damage, life history and management of 

exotic storage insect pests in Kenya.
78. (a) Discuss the type of plant injury caused by biting and chewing, piercing 

and sucking insects giving examples in each case.
(b) Describe with examples the indirect effects of insect feeding on crops.

79. (a) Mention six cultural control methods (procedures) useful in pest 
management, and briefly explain how each of the methods can be sued 
to keep pest populations below economic injury level.

(b) What two major advantages do cultural pest control procedures have 
over chemical control in African agriculture?

80. Write short notes on the following:-
(a) Physical control methods (options) available for the management of 

stored products pests.
(b) Mode of action of insecticides.
(c) Procedures (approaches) involved in the use of natural enemies in the 

practice for biological control of insect pests.



81. Heliothis (Helicoverpa) armigera (African bollworm) is a major pest in 
Kenya. Discuss this statement in terms of hosts, feeding behaviour, 

biology and control. OR
Discuss why Busseola fusca (maize stalkborer) is a serious pest of maize 
in Kenya.

82. (a) What is integrated pest management (IPM) and what are the major 
requirements for a successful IPM programme?

(b) What are the attributes of a potential pest? Briefly describe the factors 
that determine the economic injury level of a crop pest.

(c) What would you say are the main differences between field and storage 
pests? Briefly describe the biology, damage and control of a named 
primary pest of stored crop products.

83. Discuss ways in which insects generally reach pest status in agro-
ecosystems.

84. Describe techniques available for estimating insect pest populations.
85. (a) What are the general characteristics of primary pests of stored 

produce? Briefly describe the biology of the maize weevil Sitophilus 
zeamais and the damage it causes to its hosts.

(b) What control methods can be applied in the management of stored 
product pests?

86. Discuss why Spodoptera exempta (wik) (African Army Worm) is of 
importance to Kenyan Agriculture.

OR
Name the major pests of vegetables (Brussica spp) and describe the biology, 
damage and control of one of them.

87. (a) Describe the various artificial control methods for insect pests.
(b) Describe the various spray equipment used in the control of insects.

88. Write short notes on:-
(a) Sex pheromones
(b) Biological control
(c) Sterile male technique
(d) Tropism in insects

89. Integrated Pest Management (IPM) depends on team work in a true 
approach system. Elaborate.

90. Explain how beneficial insects are grouped.
91. Describe two major pests of maize and their control.
92. Give a detailed account of two major pests of stored products and their 

control.
93. Give a detailed account of the Great grain borer Prostephanus truncantus

and its control.



94. Describe the life history of the maize stalk borer Busseola fusca, its 
distributions and its biological control.

95. Write short notes on:
(a) Hydrotropism
(b) Natural insect control
(c) Active insect association
(d) Useful products obtained from insects

96. Explain the advantages of sterile male techniques in insect control and 
describe areas where this method has been successful.

97. Explain what an ideal pesticide is and give a general classification of 
pesticides used in Kenya.

98. Integrated Pest Management has components that provide ecologically 
sound and flexible insect management system. Explain.

99. (a) List the advantages and disadvantages of using synthetic organic 
insecticides in insect pest control.

(b) Differentiate five classes of synthetic organic insecticides. Give two 
examples of insecticides in each case.

100. (a) Discuss the Integrated Pest Management (IPM) concept.
(b) Outline the essential components of Integrated Pest Management in 

subsistence level agriculture in Africa.
101. Describe the biology, damage and management of the following stored 

product insect pests.
(a) Larger grain borer Prostephanus truncantus
(b) Bean weevil Acanthoscelides obtectus say.

102. Describe the biology, damage and management of one major field insect 
pests of beans and one major field insect pest of maize in Kenya.

103. (a) Discuss the factors that affect population dynamics of insect pests.
(b) Define three terms that are used in the economic threshold concept.
(c) What are the difficulties encountered in using the economic threshold 

concept in subsistence agriculture in Africa.
104. Discuss each of the following methods of assessing pest populations, with 

emphasis on how each is used, mentioning its advantages and 
limitations:-
(a) Light traps
(b) Sweep nets
(c) Malaise traps
(d) Pheromone traps
(e) Suction traps

105. Discuss the following classes of synthetic organic insecticides
(a) Organochlorines



(b) Organphosphates
(c) Carbamates
(d) Synthetic pyrethroids

106.
(a) Discuss eight cultural control practices that reduce insect pests on 

crops.
(b) Why is cultural control of insect pests a practical approach to 

subsistence agriculture in Africa?

107. (a) Discuss the principles of Integrated Pest Management (IPM) in intensive 
and subsistence agriculture.

(b) What are the reasons why Integrated Pest Management (IPM) approach 
is gaining importance in Africa?

(c) What are the constraints in developing and implementing Integrated 
Pest Management (IPM) programmes in subsistence agriculture in 
Africa?

108.

109.

(a) Discuss eight cultural control practices that reduce field pests on crops.
(b) Why is cultural control of insect pests a practical approach to pest 

management in subsistence agriculture in Africa?

110. (a) List List the advantages and disadvantages of using synthetic organic 
insecticides in insect pest control.

(b) Differentiate five classes of synthetic organic insecticides. Give two 
examples of insecticides in each case.

(c) What are the differences between botanical (natural) insecticides and 
synthetic (organic) insecticides?

111. (a) Discuss the principles of Integrated Pest Management (IPM) in intensive 
and subsistence agriculture.

(b) What are the reasons why Integrated Pest Management (IPM) approach 
is gaining importance in Africa?

(c) What are the constraints in developing and implementing Integrated 
Pest Management (IPM) programmes in subsistence agriculture in 
Africa?

112. Describe the biology, damage and management of two major field insect 
pests of beans and one major field insect of maize in Kenya.

113. Describe the biology and control of the following stored products insect 
pests.
(a) Larger grain borer Prostephanus truncantus



(b) Bean Bruchid Acanthoscelides obtectus.
(c) Maize weevil, Sitophilus zeamais.

114. (a) Define the terms Economic Threshold, Economic Injury Level and 
general equilibrium position. 

(b) Classify insect pests by:-
(i) Host range and define each category.

115. (a) List five classes of pesticides and state their mode of action.
(b) List the advantages and disadvantages of using insecticides.
(c) Discuss briefly seven cultural practices that reduce insect pest 

incidence in a crop field.
116. (a) List three broad categories of biological agents.

(b) List the advantages and disadvantages of biological control.
(c) Select a successful biological control program of an insect and discuss.

117. Describe the biology, damage and management of one field pest of maize 
and one field pest of beans.

118. Describe the biology, damage and management of the following stored 
product pest:-
(i) Larger grain borer Prostephanus truncantus
(ii) Bean Bruchid Acanthoscelides obtectus.
(iii) Maize weevil, Sitophilus zeamais.

119. Discuss the benefits of insects to man.
(a) Discuss the factors that affect population dynamics of insect pests.
(b) Define three terms that are used in the economic threshold concept.

120. Discuss how the following traps are used, their advantages and 
disadvantages in the assessing insect of pest populations in the listed crop 
fields:
(a) Sweeping nets
(b) Impact (sticky) traps
(c) Water traps
(d) Light traps
(e) Pheromone traps

121. Assuming that you are asked to put in place a pest management program 
for a firm. Briefly discuss the components you would consider to include 
in the program.

122. (a) Define the term “pest management”



(b) Bri
efl

y explain what makes pest management different from other pest 
control approaches.

123. Write short notes on the following
(a) Pest management strategy
(b) Economic threshold level
(c) Scouting
(d) Ago ecosystem

124. (a) List the major pests of food crops (cereals and legumes)
(b) Briefly discuss management of major pests on a named food crop in 

order to avoid economic damage to the crop.
125. Select a horticultural crop of your choice and

(a) List the insects’ pests that may attack the crop during crop 
development.

(b) Identify the key pests, plant part attacked and damage caused.
(c) Explain how you would manage the pests taking into consideration 

food safety issues and sustainable production.
126. Assume you are employed as one in charge of crop protection activities in 

a commercial firm. Discuss the essential components to consider while 
putting in place a pest management programme.

127. (a) Define the term “scouting”
(b) State the objectives of scouting in a pest management program.
(c) Discuss procedures to follow in order to achieve the objectives named 

in (b).
128. Legumes like cereals are regarded as staple crops in Kenya. They are 

important for food security.
(a) Name four major insect pests of legumes.
(b) Describe the damages caused by the above named insect pests of 

legumes.
(c) Outline insect pest management techniques that can be adopted to 

improve productivity of legumes for food security.
129. (a) Define the term “Integrated Pest Management” (IPM) and name the 

main pillars of IPM.
(b) Outline the concerns that contribute to the adoption of IMP.

130. Horticulture is important for food security, employment creation and as a 
foreign exchange earner.
(a) Name major insect pests encountered by growers of both export and 

domestic market horticultural crops.



(b) Outline appropriate pest management practices that can be adopted 
to increase production per unit area, for sustainable production and 
for food safety and quality of produce.

131. (a) Define the term “pest management”.
(b) Differentiate the term pest management from insect control.
(c) Discuss the strategies that can be put in place on a pest management 

programme giving examples of insect pests in each case.
132. (a) Describe three methods of monitoring insect pests on the field giving 

examples of the insects and the objectives of monitoring.
(b) Discuss the economic importance of thrips Frankliniella occidentalis on 

fresh beans in Kenya.
133. (a) Define the term integrated pest management (IPM).

(b) Discuss the consumer concerns that lead to adoption of IPM.
(c) Differentiate “IPM” from “pest management”.

134. Cereals and especially maize are a staple crop in Kenya.
(a) Enumerate the insect pests that attack maize, starting from planting 

to storage.
(b) For any two, describe the life cycles and damage caused.
(c) Outline pest management techniques that could be used to reduce 

their effect on the crop.
135. Using a crop of your choice,

(a) Enumerate the insect pests of concern
and

(b) Discuss appropriate insect control techniques available to a farmer 
giving reasons for your choice.

136. (a) Name the taxonomical order of the African bollworm (Helicoverpa 
migera).

(b) Describe the damage the bollworm causes to different crops/hosts.
(c) Outline the methods that can be used to control this pest.

137. (a) Pests are broadly divided into two groups. Name the groups and outline 
their differences.

(b) The LGB (Prostephanus trunctus) and the melon aphid (Aphis gosypii)
are important pests. Name their taxonomic order of each pest. Describe 
the life cycles and suggest their management methods.

138. (a) Briefly explain the interaction between insects and plants.
(b) What is the significance of studying insect host range in pest 

management?
(c) Briefly discuss preventive crop protection.

139. For any quarantine pest of your choice
(a) Enumerate the host range.



(b) Describe the damage caused to the plants and the kind of loss 
incurred by the farmer.

(c) Outline the pest management tactics that would be used to suppress 
or contain the pest populations.

140. (a) Define the term “Economics Injury Level”.
(b) State and briefly explain the factors that affect estimation of the 

economic injury level.
(c) Discuss the difficulties of setting and relying on EIL’s in pest 

management decision making.
141. (a) Define the term “pest management”

(b) Briefly discuss the components of a pest management programme.
(c) Outline the pest management strategies that can be adopted by a 

farmer following information on pests obtained from the field.
142. (a) Define the term “monitoring”.

(b) Explain the importance of monitoring in pest management 
programmes.

(c) Briefly discuss the methods used to monitor pest behaviour in the field.
143. Citing examples of damage symptoms, discuss the pest damage categories 

that may be observed in an agroecosystem.
144. (a) Define the term “Economics Injury Level”.

(b) Explain its importance in a pest management programme.
(c) Discuss the factors that influence the determination of the Economic 

Injury level.
145. Availability of cereals and legumes in Kenya is considered to be an 

indicator of food security in Kenya.
(a) Enumerate the main insect orders that infest these two groups of 

grain.
(b) For any two insect pests in each crop group, describe the damage 

caused and the methods that can be used to manage them.
146. Citing appropriate insect pest examples, discuss three categories of insect 

damage that may be observed in an agroecosystem.
147. (a) Define the terms

(i) Strategy and
(ii) Tactic in pest management

(b) Discuss the general pest management strategies a farm manager can 
adopt in the farm depending on the data received from the field.

148. (a) Outline the goals of a pest management programme.
(b) Explain why it is important to adopt pest management as a technology 

rather than the various methods of controlling pests.



149. Following the key steps to a pest management programme, explain how 
you would go about dealing with a case of maize lethal Necrosis Disease in 
farmers’ fields.

150. (a) Enumerate the orders of post harvest insect pests.
(b) Differentiate between primary and secondary insect pests of stored 

grain.
(c) Outline the management practices you would follow to reduce insect 

damage in stored grain.
151. Giving examples of insect pests and damage caused, discuss any three 

categories of pests damage one would encounter in the agroecosystem.
152. Define the following

(a) Economic threshold
(b) Scouting
(c) Agroecosystem
(d) Integrated pest management

153. Following the information in the field, discuss the strategies a horticultural 
farm manager can follow to reduce pest problems in the field.

154. (a) Giving examples, enumerate the orders of insect pests that damage 
cereals in the field.

(b) For any three of the orders named in (a) above, discuss how one would 
manage them in the field.

155. For any insect pest crop of your choice, discuss the strategies of managing 
it in a farm.

156. Giving examples, discuss any three categories of insect damage that one 
may observe in an agro-ecosystem.

157. (a) EnuEEnumerate the principles of integrated pest management (IPM).
(b) Outline the the importance of any three principles of IPM

158. Name and discuss any 4 methods that one would employ or use while 
intervening on controlling pests in the field.

159. (a) Outline the benefits of using IPM.
(b) Outline the pest management strategies a farm manager would adopt 

depending on the scouting information received from the field.
160. Following the key steps in pest management, explain how you would 

manage a “named” legume pest in the field.
161. List five major insecticide classification based on the chemical structure.
162. Name five cultural practices which may be used to help control pests.
163. List five important pre-requisites for successful insect control.
164. What are the major differences between natural pyrethrum and synthetic 

pyrethroids?
165. List five main insecticide formulations.



166. Define integrated pest management (IPM).
167. List three broad categories of biological control.
168. Briefly describe the following patterns used in sampling pest populations:-

(a) Random sampling
(b) Stratified sampling
(c) Systematic sampling

169. List five reasons why we do assess pests in crop fields.
170. List five most important points to look out for on a pesticide label.

PEST MANAGEMENT
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Department of Plant Science  and Crop Protection
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Course description:

Concept of pest management; population dynamics of pests. Sampling pest 

populations; insect pest and damage assessment; pest scouting, monitoring, pest 

surveillance, pest forecasting, pest modelling; pest risk analysis (PRA); crop loss 

assessment; economic pest management; decision making and decision tools for 

pest management; philosophy concepts and techniques; integrated pest 

management: concept, principles of Integrated Pest Management (IPM), 

components of IPM, types of IPM systems, planning and development of IPM 

systems, implementation of IPM programmes, IPM farmer field schools (FFS), 

examples of IPM systems for specific crops

TOPICS
1. Principles of Pest Management (or Concepts of Pest Management) 

- History of Pest Management
2. Insect pest management

- Pest assessment methods
3. Sampling insect populations

- Random, stratified and systematic sampling
- Sample size
- Factors to consider before sampling
- Population estimates

4. Pest monitoring
5. Crop loss assessment
6. Forecasting of insect pests
7. Pest surveillance
8. Integrated Pest Management (IPM)

- IPM of specific crops
9. Migrants insect crops

- Armyworm
- Locusts

10. Vertebrate pests
- Rodents
- Birds
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QUESTIONS FOR DISCUSSION
1. List three reasons for assessing crop losses due to insect pests.

2. Give reasons why coffee plant is suitable as a habitat of many insect pests.

3. (a) Give two factors that make Homopteran insects such serious pests.
(b) Give two examples of insect pests from this order, mentioning the crops 

that they attack.
4. (a) Mention one polyphagous feeder which is a serious pest of many crops 

in Kenya.
(b) List three insect pests of cotton bolls.

5. List one pest of Irish potato and one on sweet potato that feed on the roots 
and tubers in the field and store.

6. What is the main vector of citrus greening disease and the main vector of 
Triesteza disease of citrus.

7. List five reasons why it is necessary to assess crop losses due to pests.
8. List five methods of assessing crop losses due to pests.
9. List the constraints of pest forecasting in East Africa.
10. List five reasons why it is necessary to assess crop losses due to pests.
11. List five methods of assessing crop losses due to pests.
12. List the constraints of pest forecasting in East Africa.
13. List the criteria used to access successful Integrated Pest management 

programmes in a country.
14. List five problems with genetically engineering crop plants for insect 

resistance.
15. List two behavioural characteristics of locusts that distinguish them from 

grasshoppers.
16. Give reasons why coffee plant is suitable as a habitat of many insect pests.
17. What is the main vector of

(a) Citrus greening disease of citrus
(b) Tisteza disease of citrus

18. Differentiate between morphological characteristics of African armyworm 
and African boll worm larvae.

19. List ways to establish the relationship between insect infestation and yield.
20. How do you classify crop pests? Give an example of each category.
21. Give five reasons why we assess pests in the crop fields.
22. Define:-



(a) General Equilibrium Position (EP)
(b) Economic Injury Level (EIL)
(c) Economic Threshold (Action Threshold) (ET)

23. List what is needed in forecasting migrant pests e.g. army worm
24. List five benefits of plant pest surveillance.
25. What are the major advantages of biological control over most other pest 

control methods?
26. Why has it been necessary to develop IPM in intensive agricultural 

systems?
27. (a) Give two factors that make homopteran insects such serious pests.

(b) Give two examples of insect pests from this order, mentioning pests 
they attack.

28. (a) What are the morphological differences between African bollworm 
larvae from Armyworm larvae?

(b) Mention two behavioural characteristics of locusts that distinguish 
them grasshoppers?

29. Define the categories of phytophagous insects, and give an example of an 
insect pest in each category.

30. List three reasons for assessing crop losses due to pests.
31. Define pest surveillance.
32. List three environmental factors used in pest forecasting.
33. Give reasons why coffee plant is suitable as a habitat of many insect pests.
34. Name one polyphagous feeder which is a serious pest of many crops in 

Kenya.
35. List the constraints to use of models in pest management.
36. Name the main vector of maize streak virus disease in Kenya.
37. Name three stalk borer species on maize in Kenya.
38. What are the differences between locusts and grass hoppers?
39. Name three species of locusts found in Africa.
40. Name three species of rodents which are important in the world.
41. Why is it necessary to assess insect pest population levels in crop fields?
42. Name an anticoagulant used for control of rodents.
43. Name three major pests of grain legumes in Kenya.
44. List four methods of assessing crop losses.
45. List three reasons for assessing crop losses due to insect pests.
46. List three methods of assessing crop losses due to insect pests.
47. List 3 purposes of forecasting insect pests.
48. What are the problems in pest forecasting in Kenya?
49. List two recently introduced insect pests on horticultural crops in Kenya.
50. What is the vector of:-



(i) Citrus greening disease
(ii) Tristeza (Dieback) disease of citrus

51. List three field rodents of agricultural importance in Kenya (scientific 
names).

52. Which is the most economically important quelea species in Africa?
53. Give reasons why we assess insect pests in crop fields.
54. Which six points should you bear in mind before making insect counts in 

the field?
55. List five methods of assessing crop losses due to insect pests.
56. List five problems experienced in pest forecasting.
57. List three factors that affect insect population dynamics.
58. Give FAO definition of Integrated Pest Management (IPM).
59. List six reasons that make necessary of IPM approach to insect pest 

management.
60. List five new developments that will influence integrated pest management 

(IPM) in the twenty-first century.
61. What is the main vector of:-

(i) Citrus greening disease of citrus
(ii) Tristeza disease of citrus

62. Differentiate between morphological characteristics of African armyworm 
and African boll worm larvae.

63. Why is it necessary to assess insect pest population levels in crop fields?
64. List three reasons for assessing crop losses due to insect pests.
65. List three environmental factors used in pest forecasting.
66. List five basic attributes of IPM-Farmer Field Schools.
67. List five constraints to development and implementation of IPM in Kenya.
68. List four key elements of IPM concept.
69. List four difficulties in application of Economic Threshold concept ion 

subsistence agriculture in Kenya.
70. List three species of rodents which are of agricultural importance in Kenya.
71. List three species of locusts which are important in Africa.
72. Name the vectors of the following plant diseases:-

(a) Maize steak virus
(b) Citrus greening disease
(c) Barley yellow dwarf virus

73. Differentiate between pest control and pest management.
74. Briefly describe the following patterns used in sampling populations:-

(a) Random sampling
(b) Stratified sampling
(c) Systematic sampling



75. What are the essential considerations in determining the sample size in 
insect sampling?

76. List five reasons why we do assess pests in crop fields?
77. List the advantages and constraints in pest forecasting in Kenya.
78. Discuss briefly the rationale for IPM implementation in Africa.
79. Describe briefly how subsistence farmers in Kenya would implement IPM 

system through Farmer Field Schools (FFS).
80. List five major reasons why it is necessary to assess crop losses due to 

pests.
81. List five methods of assessing crop losses.
82. List five reasons why it is necessary to assess crop losses due to pests.
83. List the constraints of pest forecasting in East Africa.
84. List the criteria used to access successful Integrated Pest Management 

programmes in a country.
85. List five problems with genetically engineered crop plants for insect 

resistance.
86. List two behavioural characteristics of locusts that distinguish them from 

grasshoppers.
87. Give reasons why coffee plant is suitable as a habitat of may insect pests.
88. What is the main vector of:-

(i) Citrus greening disease of citrus
(ii) Tristeza disease of citrus

89. Differentiate between morphological characteristics of African armyworm 
and African boll worm larvae.

90. (a) Describe the methods for studying the pest/yield relationship and for 
appraising losses due to insects.

(b) Discuss six types of relations between pest infestation and loss of yield.

91. Discuss the major coffee insect pests in Kenya and the effort towards 
integrated pest management.

92. Discuss the major insect pests of cotton and their management in Kenya.
93. Discuss monitoring, forecasting and control of African armyworm, 

Spodoptera exempta (Walker) in East Africa.

94. (a) Describe a generalized life cycle of locusts and phase theory of locusts.
(b) Discuss the current locust control techniques and insecticide 

application methods in locust outbreak areas.



95. Discuss in detail the damage and control of four major pest of specified 
horticultural crop in Kenya?

96. (a) Discuss methods of assessing losses due to insect pests.
(b) Discuss six types of relationships between insect pest intensity and 

crop losses in the field.
97. (a) Define Integrated Pest Management (IPM). Discuss the rationale behind 

the use of IPM.
(b) Discuss the application of IPM in subsistence and intensive agricultural 

systems in Africa.
98. (a) Define biological control.

(b) Discuss the use of biological agents to control crop pests.
(c) List the advantages of biological control over other control methods.

99. Describe the biology, damage and management of four major pests of 
vegetable Brassicas spp.

100. Discuss monitoring, forecasting and control of African armyworm, 
Spodoptera exempta (Walker) in East Africa.

101. (a) Discuss briefly five methods of assessing pest populations.
(b) Discuss important pre-requisites for successful pest control.

102. (a) List five reasons why it is necessary to assess crop losses due to pests.
(b) Discuss five methods of assessing crop losses due to pests.

103. (a) What are the purposes of forecasting in pest management?
(b) Discuss general principles of forecasting pests.
(c) List the contestants of pest forecasting in East Africa.

104. (a) Discuss the criteria used to assess successful Integrated Pest 
Management (IPM) programmes in a country.

(b) Compare Integrated Pest Management (IPM) implementation strategies 
in Asia, Africa and Europe.

105. Discuss the biology, damage and management of five major pests of grain 
legumes in Kenya.

106. Discuss the major coffee insect pests in Kenya and the effort towards 
integrated pest management.

107. Discuss monitoring, forecasting and control of African armyworm, 
Spodoptera exempta (Walker) in East Africa.

108. (a) Discuss new developments in science which could influence Integrated 
Pest Management (IPM) in twenty-first century.

(b) Disc you how would develop and implement an IPM programme for 
crops grown by subsistence farmers in Kenya.



109. Discuss in detail the biology, damage and management of five major pests 
of floricultural crops in Kenya.

110. Discuss major elements of pest monitoring, forecasting and surveillance 
as the backbone of Integrated Pest Management.

111. (a) Describe a generalized life cycle of locusts and phase theory of locusts.
(b) Discuss the current locust management techniques and insecticide 

application methods in locust outbreak areas.

112. Discuss the major coffee insect pests in Kenya and the effort towards 
Integrated Pest Management.

113. Discuss rodents as field and storage pests and the potential management 
techniques in Kenya.

114. (a) Discuss the new developments in science which could influence 
Integrated Pest Management (IPM) in the twenty-first century.

(a) Discuss how you would develop and implement an IPM programme for 
crops grown by subsistence farmers in Kenya.

115. Discuss in detail the biology, damage and management of five major pests 
of floricultural crops in Kenya.

116. Discuss major elements of pest monitoring, forecasting and surveillance 
as the backbone of Integrated Pest Management.

117. (a) Describe a generalized life cycle of locusts and phase theory of locusts.
(b) Discuss the current locust management techniques and insecticide 

application methods in locust outbreak areas.
118. Discuss the major coffee insect pests in Kenya and the effort towards 

Integrated Pest Management.
119. Discuss rodents as field and storage pests and the potential management 

techniques in Kenya.

120. Discuss monitoring, forecasting and control of African armyworm, 
Spodoptera exempta (Walker) in East Africa.

121. Discuss biology, damage and management of African bollworm 
Helicovespa armigera H/B, Red Spider mites Tetranychus spp, Diamond 
backmoth Plutella xylostella and American Serpentine leafminer Liriomyza 
trifolii on vegetable crops in Kenya.

122. Discuss the damage of the major coffee insect pests in Kenya and the effort 
towards Integrated Pest Management.

123.
(a) Discuss briefly how maize is being genetically engineered for stalkborer 

resistance.



(b) Di
sc

uss the potential benefits and problems with use of genetically 
engineered crops for insect resistance in Kenya.

124. Describe briefly the historical perspectives and contemporary development 
of Integrated Pest Management (IPM) concept.

125. Discuss how you would develop and implement IPM program through an 
IPM farmer field school with a self-help group in a community.

126. (a) What is the purpose of monitoring and forecasting of pests as a 
component of pest management?

(b) What are the general principles and procedures of monitoring and 
forecasting of insect pests?

(c) What are the general problems of monitoring and forecasting of insect 
pests in Africa?

127. Describe the damage symptoms, biology and management of the following 
pests of vegetables:-
(a) Diamond Backmoth Plutella xylostella.
(b) African bollworm, Helicovespa armigera.
(c) Red Spider mites Tetranychus spp, 
(d) American Leafminer, Liriomyza trigolii
(e) Tobacco Whitefly, Bemisia tabacii

128. Describe the major insect pests of floricultural crops in greenhouses and 
their management in Kenya.

129. Discuss the biology, monitoring, forecasting, migration and management 
of African Armyworm, (Spodoptera exempta Walker) in East Africa.

130. (a) Describe three methods of assessing crop losses due to insect pests.
(b) Discuss six types of relationships between insect pest intensity and 

crop losses in the field.
131.

(a) W
ha
t is 
th

e purpose of monitoring and forecasting of pests as a component of pest 
management?

(b) What are the general principles and procedures of monitoring and 
forecasting of insect pests?

(c) What are the general problems of monitoring and forecasting insect 
pests in Africa?

132. (a) Discuss how you would develop and implement an IPM programme for 
crops grown by subsistence farmers in Kenya.

(b) Discuss new developments in science which could influence Integrated 
Pest Management (IPM) in the current century.

133. Describe the damage, symptoms, biology and management of the following 
pests of horticultural crops:-
(a) Diamond Backmoth Plutella xylostella.



(b) African bollworm, Helicovespa armigera.
(c) American Leafminer, Liriomyza trigolii
(d) Red Spider mites Tetranychus spp, 

134. Discuss the biology, monitoring, forecasting, migration and management 
of African Armyworm, (Spodoptera exempta Walker) in Kenya.

135. (a) What is the purpose of monitoring and forecasting of pests as a 
component of management?

(b) What are the general principles and procedures of monitoring and 
forecasting of insect pests?

(c) What are the general problems of monitoring and forecasting insect 
pests in Africa?

136. (a) Describe three methods of assessing crop losses due to insect pests.
(b) Discuss six types of relationships between insect pest intensity and 

crop losses in the field. 
137. Describe briefly the historical perspectives and contemporary development 

of Integrated Pest Management (IPM) concept.
138. Discuss how you would develop and implement an IPM program through 

an IPM Farmer Field School with a self-help group in a community.
139. Discuss the biology, monitoring, forecasting, migration and management 

of African Armyworm, (Spodoptera exempta Walker) in Kenya.
140. (a) Assuming that you are hired by a group of commercial farmers/growers 

to develop a pest sampling program, discuss the various steps that you 
would follow in doing this.

(b) What is pest monitoring and forecasting?
(c) Discuss the three strategies used in insect monitoring?

141. (a) What is plant host resistance (HPR)?
(b) Discuss the various resistance mechanisms involved in plant host 

resistance.
(c) Pesticides could safely be used with other components of integrated 

pest management (IPM) in pest control. How can this be achieved?
(d) Explain the meaning of autocidal control.

142. Biological control is one of the most important components of IPM. Discuss 
the various biological control agents involved in the management of 
arthropod pests and the approaches involved in the field for better 
performance.

143. Describe briefly the damage symptoms, biology and management of the 
following pest on horticultural crops:
(a) African bollworm, Helicovespa armigera.
(b) Red Spider mites Tetranychus spp, 
(c) Bean fly or Bean stem maggot, Ophyiomyia phaseoli



(d) Diamond Backmoth Plutella xylostella.
144. Discuss the biology, monitoring, forecasting, migration and management 

of African Armyworm, (Spodoptera exempta Walker) in East Africa.
145. (a) What is the purpose of monitoring and forecasting of pests as a 

component of pest management?
(b) What are the general principles and procedures of monitoring and 

forecasting of insect pests?
(c) What are the general problems of monitoring and forecasting of insect 

pests in Africa?
146. (a) Describe three methods of assessing crop losses due to insect pests.

(b) Discuss six types of relationships between insect pest intensity and 
crop losses in the field.

147. Describe briefly the historical perspectives and contemporary development 
of Integrated Pest Management (IPM) concept.

148. (a) Discuss the methods for studying the pest/yield relationship and for 
appraising losses due to insects.

(b) Discuss six types of relations between pest infestation and loss of yield.
149. (a) What is your concept of IPM in subsistence and intensive agricultural 

systems in Africa?
(b) Discuss how to develop and implement an IPM system for small scale 

farmer in Africa
150. Discuss major coffee insect pests in Kenya the effort towards integrated 

pest management

151. (a) Describe the methods of studying the pest/yield relationship and for 
appraising losses due to insects.

(b) Discuss six types of relations between pest infestation and loss of yield.

152. (a) What is your concept of IPM in subsistence and intensive agricultural 
systems in Africa?

(b) Discuss how to develop and implement an IPM system for small scale 
farmers in Africa.

153. Discuss the major coffee insect pests in Kenya and the efforts towards 
integrated pest management.

154. Discuss the major insect pests of cotton and their management in Kenya.
155. Discuss the monitoring, forecasting and control of African Armyworm, 

(Spodoptera exempta Walker) in East Africa.
156.

(a) Describe a generalized life cycle of locusts and phase theory of locusts.



(b) Di
sc

uss the current locust control techniques and insecticide application 
methods in locust outbreak areas.

157. Discuss in detail the damage and control of four major pests of a specified 
horticultural crop in Kenya.

158. (a) What is the purpose of monitoring and forecasting of pests as a 
component of pest management?

(b) What are the general principles and procedures of monitoring and 
forecasting of insect pests?

(c) What are the general problems of monitoring and forecasting of insect 
pests in Africa?

159. (a) Describe three methods of assessing crop losses due to insect pests.
(b) Discuss six types of relationships between insect pest intensity and 

crop losses in the field.
160. Describe briefly the historical perspectives and contemporary development 

of Integrated Pest Management (IPM) concept.
161. Discuss how you would develop and implement an IPM program through 

an IPM Farmer Field School with a self-help group in a community.
162. Discuss the biology, monitoring, forecasting, migration and management 

of African Armyworm, (Spodoptera exempta Walker) in Kenya.
163. (a) Discuss the key elements of economic threshold theory and its 

limitations in pest management.
(b) Describe three ways of formulating Action Thresholds.

164. (a) Define the following terms used in insect pest population dynamics:
(b)

(i) Fecundity
(ii) Fertility
(iii) Insect abundance
(iv) Insect dispersion

(c) Differentiate between density dependent and density independent 
factors that affect insect population dynamics in the crop fields.

165. (a) Describe four methods used in assessment of crop losses due to insect 
pests.

(b) Differentiate six relationships between pest infestation and crop yield 
and give an example in each category.

166. (a) Discuss the fundamental principles of Integrated Pest Management 
(IPM).

(b) List four misconceptions about IPM concept.



167. Discuss the role of biological control as a component of Integrated Pest 
Management (IPM).

168. (a) What is the purpose of monitoring and forecasting of pests as a 
component of pest management?

(b) What are the general principles and procedures of monitoring and 
forecasting of insect pests?

(c) What are the general problems of monitoring and forecasting of insect 
pests?

169. (a) Describe three methods of assessing crop losses due to insect pests.
(b) Discuss six types of relationships between pest intensity and crop 

losses in the field.
170. Describe briefly the historical perspectives and contemporary development 

of Integrated Pest Management (IPM) concept.
171. Discuss the biology, outbreak, monitoring, forecasting, migration and 

Control of African Armyworm, (Spodoptera exempta).
172. Differentiate between pest control and pest management.
173. Briefly describe the following patterns used in sampling pest populations:-

(a) Random sampling
(b) Stratified sampling
(c) Systematic sampling

174. What are the essential considerations in determining sample size in insect 
sampling?

175. List five reasons why we do assess pests in crop fields.
176. List the advantages and constraints in pest forecasting in Kenya.
177. Discuss briefly the rationale for IPM implementations in Africa.
178. Describe briefly how subsistence farmers in Kenya would implement IPM 

system through Farmer Field Schools (FFS).
179. Name the common rodent pests found in East Africa and outline the 

various methods that have been used/tried in rodent control.
180. Give four reasons why birds are ecologically important and some of the 

reasons that limit the use of chemicals in the control of bird pests.
181. Name some of the migratory pests found in East Africa and for any of them, 

differentiate between the solitary and gregarious phases.
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food safety: risk assessment and management of pesticide residues in agricultural 

crops, pesticide residues and maximum residue limits, public health aspects, 

international trade implications; pesticide regulation, legislation and registration 

and marketing; Techniques and equipments for pesticide application; choice of 

appropriate pesticides; environmental fate of pesticides: persistence, inactivation 

and disposal, safe handling and storage of pesticides.

COURSE TOPICS
1. Pesticides 

ß Listing of pesticides
ß Pesticide classes
ß Pesticide formulations
ß Mode of action of pesticides
ß Natural pesticides
ß Consequences of the use of pesticides
ß Toxicity of pesticides

2. Pesticide Legislation 
ß Safe use of pesticides
ß International conduct on pesticides
ß That law and pesticides with reference to Kenya
ß The Pest Control Products Act.

PESTICIDE AND PESTICIDE LEGISLATION COURSE
Topic 1 Introductory Lecture

∑ History of pesticides

∑ Overview of pesticides in the world

∑ Overview of pesticides in Kenya
Topic 2 Role  of pesticides in pest management
Topic 3 ∑ Types of pesticides – Mention all of them and discuss in detail 

those used on invertebrates (e.g. molluscids)

∑ Pesticide nomenclature

∑ How to select a pesticide

∑ Pesticide compatibility

∑ Differences between insecticides and fungicides
Topic 4 ∑ Classifications of insecticides
Topic 5 ∑ Synthetic pyrethroids



∑ Natural pesticides (neem and pyrethrum)
Topic 6 ∑ Microbial Insecticides
Topic 7 ∑ Petroleum Oil Pesticides

∑ IGR

∑ Insect pheromones
Topic 8 ∑ Definition of pesticide formulation

∑ Pesticide adjuvant

∑ Types of formulations
- Spray formulations
- Dust formulations 

Topic 9 ∑ Granules

∑ Aerosols

∑ Fumigants

∑ Baits

∑ Slow release insecticides (encapsulation)

∑ Fog, bandings materials

∑ Smokes
Topic 10 ∑ Choice of formulations

- Why formulate insecticides?
- Factors influencing the effectiveness of insecticides
- Mode of action of insecticides of different classes of 

insecticides.
Topic 11 ∑ Consequences of the use of Pesticides

- Effect on the ecosystem
- Insecticide resistance

Topic 12 ∑ Consequences of the use of Pesticides
- Residue on foods
- Accumulation in the food chain (biomagnification)

Topic 13 ∑ Toxicity of Pesticides

QUESTIONS FOR DISCUSSION
1. (a) What are synthetic insecticides?

(b) What advantages has a synthetic pesticide over other types of 
pesticides?

(c) Name three pesticides that have been banned in Kenya.
2.

(a) What advantages have poison baits over sprays?
(b) Mention four factors that influence effectiveness of an insecticide.



(c) W
ha
t 
un
de
sir
abl
e 
ch
ar
act
eri
sti

cs do organochlorides have?

(a) Why do pyrethrins or pyrethroids generally require synergists?
(b) Explain the problems that limit the use of dust formulations.
(c) Explain how 
(d)
(e)
(f) Explain how the following pesticide name differ

(i) Chemical name
(ii) Common name
(iii) Trade name
(iv) Which name is more important to the farmer?

3. (a) Describe five sources of hazards in pesticide handling.
(b) Explain five important information found on any pesticide label that is 

important in efficient use of the pesticide.
4. (a) ExplaExplain two aspects of store management that are important in 

pesticide handling at the farm level.
(b) Discuss three methods of disposal of expired stock of pesticides.

5. (a) Give there important clauses of Pest Control Products Act of 1982.
(b) Outline the mode of entry of pesticides into your body in the course of 

handling. How would you take precautions against entry and therefore 
poisoning?

6. Discuss how each of the following methods can be used for disposal of 
expired pesticide stock?
(a) Physical (b) Chemical (c) Biological

7.

(a) Outline five reasons why it is necessary to make accurate pesticide 
calculations?

(b) Outline and explain any five important information on any pesticide 
label.



8. Differentiate between emulsifiable concentrates (E.C) and wettable 
powders (W.P) pesticide formulations.

9. (i) Define pesticide formulation
(ii) Give reasons why pesticides are formulated
(iii) What is the basis of selection of pesticides formulated to apply to the 

field?
10. What advantage has a systemic pesticide has over other types of 

pesticides?
11. What are pheromones generally specific for a species of pests?
12. What are the definitions of the following terms:-

(i) LD50
(ii) LC50

(iii) AD1
(iv) MRLs

13. List the advantages of petroleum oil pesticides.
14. List the advantages of microbial pesticides over chemical pesticides.
15. What undesirable characteristics do organochlorines have? The 

organophosphates? The carbamates?
16. Compare the value of selective verses broad spectrum insecticides.
17. (a) Differentiate between the following formulations:-

(i) Emulsifiable concentrates and wettable powders.
(ii) Granules and dust

(b) List four criteria for selection of pesticide formulation
(c) List five reasons why pesticides are formulated.

18.
(a) List the advantages of petroleum oil pesticides.
(b) List there characteristics of most organochlorine insecticides that have 

caused them to be banned in the world.
(c) Mention three characteristics of botanical (natural) pesticides that have 

made them environmentally compatible.
(d) Compare characteristics of natural pyrethrins and synthetic 

pyrethroids.
(e) Differentiate the characteristics of synthetic organic insecticides and 

synthetic pyrethroids.
(f) What are the characteristics of synthetic pyrethroids that make them 

more preferred than organochlorides or organophosphates in pest 
management?

19.



(a) De
fin
e 
an
d 
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e an example of each of the following:-
(i) Insect pheromones, (ii) insect growth regulators, (iii) microbial 

insecticides
(b) List three disadvantages of the use of pesticides.
(c) List four most common nozzles and the type of pesticides they are most 

appropriate to apply.
(d) List four factors that can affect spray output and coverage in a crop.

20. (a) Outlioutline ten important information found on an intact pesticide 
container.

(b) Discuss how information on a pesticide label is important in minimizing 
hazard to the farmer and increasing effectiveness of the pesticide.

(c) Discuss methods of disposal of pesticide chemicals.
21. Identify the nozzles in local use and state the application for which they 

are best suited.
22. Differentiate between common name, trade name, structural formula and 

molecular formula of a pesticide.
23. What governs the type of pesticide formulation to be applied in the field?
24. Compare the characteristics of the following pesticide formulations:-

(i) Emulsifiable concentrates and wettable powders.
(ii) Granules and dust

25. List the colour codes used for pesticide toxicity ratings,
26. List six parts of a knapsack sprayer.
27. List the sequence of actions in the event of a pesticide accident.
28. Outline ten important information found on a pesticide label on a 

container.
29. List four factors that can affect spray output and coverage on a crop.
30. Define and give an example of each of the following:-

(a) Insect pheromone
(b) Insect growth regulators

31. (a) List the types of pesticides and the pest(s) controlled by each class.
(b) Discuss seven major formulations of pesticides found in the Kenyan 

market.
32. (a) Describe the classification of synthetic insecticides giving two examples 

of each class.
(b) Describe different modes of action of insecticides.

33. (a) DiscDiscuss the role of pesticides in pest management in Kenya.
(b) Discuss the consequences of using pesticides in pest management.

to farmers.
c. expired pesticide stock. 



34. (a) Discuss the importance of botanical pesticides in the control of pests 
and diseases in subsistence agriculture.

(b) Compare the characteristics of natural pyrethrum and synthetic 
pyrethroids.

35. Briefly discuss characteristics of the following as pesticides of the future 
in the world:-
(i) Microbial pesticides
(ii) Insect growth regulators
(iii) Chemosterilants
(iv) Insect pheromones

36. Explain how the use of pesticides may have the following consequences:-
(a) Negative effect on the ecosystem
(b) Development of pest resistance against pesticides
(c) Residue problems on foodstuffs, soil and water.
(d) Biological magnification of pesticides via the food chain.

37. (a) Give three reasons why you might incorporate a herbicide in the soil.
(b) State five characteristics of a suitable carrier in granular formulations 

of herbicides.
(c) A wettable powder formulation of metribuzin (Sencor 70WP) has been 

recommended for weed control in a field of Irish Potatoes at the rate of 
0.3 Kg ai/ha. If the size of the field is 4 hectares, what quantity of the 
product will be needed?

38. (a) DiscDiscuss sources and management of pesticide hazards.
(b) Describe methods of disposal of outdated pesticides chemicals.
(c) What is the importance of a pesticide label?

39. Discuss the criteria you would use to select a pesticide for use in 
Integrated Pest Management (IPM) programme.

40. Describe the biological effects of neem and pyrethrum insecticides on 
insect pests.

41. (a) Define and compare Acceptable Daily Intake (ADI) and Maximum 
Residue Levels (MRLs).

(b) Discuss how farmers can ensure that they meet the requirements of 
Maximum Residue Levels (MRLs) on our export produce to the 
European market.

42. (a) Describe, giving an example what you understand by LD50 as applied 
to pesticides.

(b) The butoxy ethanol amine salt of 2,4-D containing 460 g/l of the ester 
was applied to a 15 ha bush re-growth for the control of fallow 
vegetation. If the herbicide was applied at the rate of 2.5 kg a.i./ha, 



what quantity of the product is used? (The molecular weight of 2,4-D 
acide is 232 and that of the ester is 322).

43. (a) As an Agricultural Officer, describe information required by your 
farmers to minimize hazards caused by pesticides.

(b) Explain first aid required for a farmer who has swallowed a pesticide 
while drawing it out of a container using a pipette.

(c) Discuss the effects of a pesticide on the environment.
44. (a) Discuss the importance of botanical pesticides in the control of pests

and diseases in subsistence agriculture.
(b) Compare the characteristics of natural pyrethrum and synthetic 

pyrethroids
45. Briefly discuss characteristics of each of the following pesticides of the 

future in the world:-
(a) Microbial pesticides
(b) Insect growth regulators
(c) Chemosterilants
(d) Insect pheromones

46. Explain how the use of pesticides may have the following consequences:-
(a) Negative effects on the ecosystem.
(b) Development of pest resistance against pesticides.
(c) Residue problems in food stuffs, soil and water.
(d) Biological magnification of pesticides via the food chain.

47. Discuss how information on a herbicide container label is important in 
minimizing hazard to a farmer and its contribution to effectiveness of the 
herbicide in controlling weeds.

48. Discuss disposal of excess pesticide using physical, chemical and 
biological techniques.

49. (a) Discuss the history and use of pesticides in the world.
(b) Compare the characteristics of fungicides and insecticides.

50. Discuss the mode of action of the following classes of insecticides
(a) Organochlorines
(b) Organophosphates
(c) Carbamates
(d) Synthetic pyrethroids
(e) Insect growth regulators
(f) Natural (botanical) insecticides

51. (a) Define the following terms in toxicological investigations
(i) Acute toxicity
(ii) Subacute toxicity
(iii) Chronic toxicity



(iv) Teratogenicity
(v) Mutagenecity

(b) List WHO and FAO classification of pesticides according to their 
toxicities.

(c) How do pesticides companies ensure that the extremely toxic active 
ingredients are low to moderately hazardous to the user?

52. (a) Discuss the consequences of the use of pesticides on the ecosystem.
(b) Explain five important aspects of information, found on any pesticide 

label that is crucial in efficient use of the pesticide.
53. (a) Define and differentiate the terms Acceptance Daily Intake (AD)) and 

Maximum Residue Levels (MRLs).
(b) Discuss how farmers can ensure that they meet the requirements of 

Maximum Residue Levels (MRLs) on our export produce to the 
European Union Market.

54. Discus the criteria you would use to select a pesticide for use in Integrated 
Pest Management (IPM) programme.

55. Describe the biological effects of neem and pyrethrum insecticides on 
insect pests.

56. (a) Define and fine compare Acceptable Daily Intake (ADI) and Maximum 
Residue Levels (MRLs).

(b) Discuss how farmers can ensure that they meet the requirements of 
Maximum Residue Levels (MRLs) on our export produce to the 
European Market.

57. Briefly discuss the characteristics of the following pesticides of the future 
in the world:-
(a) Microbial pesticides
(b) Insect growth regulators
(c) Chemosterilants
(d) Insect pheromones

58. Explain how the use of pesticides may have the following consequences:-
(a) Negative effects on the ecosystem.
(b) Development of pest resistance against pesticides.
(c) Residue problems in food stuffs, soil and water.
(d) Biological magnification of pesticides via the food chain.

59. Describe the mode of action of the following classes of insecticides
(a) Organochlorines
(b) Organophosphates
(c) Carbamates
(d) Synthetic pyrethroids
(e) Botanicals



60. Discus the use of botanicals namely neem and pyrethrum in control of 
field and stored product pests, their effects and mode of action on the 
pests.

61. (a) Briefly describe the types and mode of action of microbial insecticides.
(b) Compare and contrast chemical and microbial insecticides.

62. (a) Define and compare Acceptable Daily Intake (ADI) and Maximum 
Residual Levels (MRLs).

(b) Discuss how farmers can ensure that they meet the requirements of 
Maximum Residue Levels (MRLs) on our export produce to the 
European Market.

63. Outline important information found on a pesticide label. Discuss how the 
information is crucial in minimizing hazards to the farmers while 
increasing the effectiveness of the pesticides.

64. Discuss how each of the following contributes to safe handling of 
pesticides.
(i) Hygiene
(ii) Store management
(iii) Disposal of expired pesticide stock.

65. (a) ExpExplain four suitable characteristics of pesticide carriers.
(b) Discuss the effects of pesticide residue in the soil.

66. (a) OutOutline and explain two advantages and three disadvantages of 
biological pesticides.

(b) Explain how human beings are exposed to pesticides in their daily 
lives, giving relevant examples.

67. Discuss the safe use of pesticides in small holder horticultural production 
in Kenya.

68. (a) Explain the importance of ten information found on any pesticide label 
as recommended by Pest Control Product Board.

(b) Discuss methods of disposal of expired pesticides by physical, 
chemical and biological means. Give an example in each case.

69. (a) Describe steps to determine maximum residue limits of a given 
pesticide. Indicate units of measurement in each step.

(b) Discuss any four recommended pesticide store management practices.

70. (a) Explain ten measures you would advise farmers to undertake to reduce 
contamination of the environment by pesticides.

(b) Discuss the impact of pesticide residues in the soil.



71. (a) Explain four important clauses of the Pesticide Control Product Act of 
1984.

(b) Outline eight requirements any pesticide stockiest has to comply with 
under licensing of premise regulations, LN 45/1984.
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preservation methods for different groups of crop pests; sweeping and trapping, 

insect pinning and slide preparation. Field study of insect pests, damage 

diagnosis in relation to the pests. Each student will submit a box of 30 cm length 

x 20 cm width x 5 cm depth (height) size, filled with appropriately collected and 

preserved insects. 

QUESTIONS FOR PRATICALS 
1. The following is a simplified key to the major orders of insects of 

agricultural importance:
(a) Wings heavily scaled; usually in a distinct colour – ORDER 

LEPIDOPTERA.
Wings not scales, or if scaled along the wing veins, with only one pair 
of wings …………………………………………………………………………...(b)

(b) With piercing and sucking mouth parts ……………………………..….. (c)
With other types of mouthparts ……………………………………………. (e)

(c) With 2 pairs of wings ………………………………………………………… (d)
With one pair of wings……………..……...........………..ORDER DIPTERA

(d) Forewings modified as hemilytra, or with wing held flat over body 
……………………………………………………....……..ORDER HEMIPTERA.
Forewings membranous, or held angularly over body like a peaked roof 
……………………………………………………... ORDER HOMOPTERA

(e) Two pairs of wings present ………………………………………………… (f) 
one pair of wings present ………………………………... ORDER DIPTERA

(f) Forewings membranous, hind wings much smaller than forewings 
…………………………………..……………………. ORDER HYMENOPTERA
Forewings modified as elytra, hind wings cross-folding 
………….……………………………………………….. ORDER COLEOPTERA
Forewings modified as tegmina; hind wings fan-folding 
………….……………………………………………….. ORDER ORTHOPTERA

INSTRUCTIONS
(i) Using the simplified key above, “key-out” each insect specimen provided 

into Order, Taxon and Label. Use the stero microscope and hand lens to 
recognize the insect characteristics.

(ii) When you have placed the insect specimen into the proper Order, use 
the best method of reserving them in the insect box. You are provided 
with the mounting and preserving apparatus. Label the box of insects 
with your examination number and hand in for marking.



2. The following is a key to major orders of insect larvae of agricultural 
importance.
(a) With thoracic legs, but without abdominal; prolegs. Head distinct; 

sometimes depressed; mouth directed forward or downwards 
………………………………………………….……….. ORDER COLEOPTERA

(b) With thoracic legs and abdominal prolegs. Two, three or five pairs of 
prologs with crochets, one simple eye on each side of the head 
………………………………………………...……… ORDER LEPIDOPTERA

(c) No thoracic legs, indistinct head or head apparently missing. Head end 
pointed. Mouthparts consisting of a pair of hooks…….....ORDER 
DIPTERA.

(d) No thoracic legs, indistinct head or head apparently missing. Body 
tapers somewhat at both ends ………………....ORDER HYMENOPTERA

INSTRUCTIONS
Using the simplified key above, “Key-out” each larval specimen in the 
bottle into an insect order. Use stereo microscope and hand lens to 
recognize the description of larvae characters. Each larvae is returned to 
the bottle and the Order of the larvae written and glued on the bottle. Label 
the bottles with your examination number and hand in the bottles with 
larvae for marking.

3. Follow the instructions below to mount one thrip specimen from the bottle 
on a microscope slide; put a small amount of glycerine on a microscope 
slide. Place the specimen on the slide ventrally or dorsally. Observe the 
slide under the microscope to confirm that the appendages are mounted 
correctly. Put a cover glass on the top of the insect. Put a ring of nail polish 
around the edges of the cover slide to make the slides semi-permanent. 
Answer the following questions about the mounted specimen.
(a) How many segments on the antennae do you find?
(b) How many pairs of wings do you find?
(c) What type of mouthpart do you notice on the specimen?
Label the slide with your examination number and hand in for marking.

4. (a) Name the following insect pests (adults/larvae/pupae) which are 
displayed on your table. Use either a scientific name of common name. 
Use binocular microscope or hand lens where necessary.
(i) ____________________________________
(ii) ____________________________________
(iii) ____________________________________
(iv) ____________________________________



(v) ____________________________________
(vi) ____________________________________
(vii) ____________________________________
(viii) ____________________________________
(ix) ____________________________________
(x) ____________________________________

(b) Name the insect pest that causes the damage observed on each crop 
parts displayed on your table. Use binocular microscope or hand lens 
where necessary.
____________________________________
____________________________________
____________________________________
____________________________________
____________________________________
____________________________________
____________________________________
____________________________________
____________________________________
____________________________________
____________________________________

5. Using the simplified key given below, “Key-out” each insect specimen 
provided into its Order and label. Use the stereo microscope and hand lens 
to recognize the insect characteristics and features.
Key:
The following is a simplified key to the major orders of insects of 
agricultural importance:
(a) Wings heavily scaled; usually in a distinct colour pattern 

…………………………………………………………. ORDER LEPIDOPTERA.
Wings not scales, or if scaled along wing veins, with only one pair of 
wings ……………………………………………………………………………...(b)

(b) With piercing and sucking mouth parts ……………………………..….. (c)
With other types of mouthparts ……………………………………………. (e)

(c) With 2 pairs of wings ………………………………………………………… (d)
With one pair of wings……………..……...........………..ORDER DIPTERA

(d) Forewings modified as hemilytra, or with wing held flat over body 
……………………………………………………....……..ORDER HEMIPTERA.
Forewings membranous, or held angularly over body like a peaked roof 
……………………………………………………... ORDER HOMOPTERA



(e) Two pairs of wings present ………………………………………………… (f) 
one pair of wings present ………………………………... ORDER DIPTERA

(f) Forewings membranous, hind wings much smaller than forewings 
…………………………………..……………………. ORDER HYMENOPTERA
Forewings modified as elytra, hind wings cross-folding 
………….……………………………………………….. ORDER COLEOPTERA
Forewings modified as tegmina; hind wings fan-folding 
………….……………………………………………….. ORDER ORTHOPTERA

(i) ____________________________
(ii) ____________________________
(iii)____________________________

(iv)____________________________
(v) ____________________________
(vi)____________________________

6. Use the best method of preserving insects you have “keyed out” in question 
one. You have been provided with the necessary preserving apparatus. 
Label the container in which you preserved the insects with your 
examination number and hand in for marking.

7. Using the simplified key above, “Key-out” each larval specimen in the 
bottle into an insect order. Use stereo microscope and hand lens to 
recognize the description of larvae characters. Each larvae is returned to 
the bottle and the Order of the larvae written and glued on the bottle. Label 
the bottles with your examination number and hand in the bottles with 
larvae for marking.
Key:
The following is a key to major orders of insect larvae of agricultural 
importance.
(a) With thoracic legs, but without abdominal prolegs. Head distinct; 

sometimes depressed; mouth directed forward or downwards 
………………………………………………….……….. ORDER COLEOPTERA

(b) With thoracic legs and abdominal prolegs. Two, three or five pairs of 
prolegs with crochets, one simple eye on each side of the head 
………………………………………………...……… ORDER LEPIDOPTERA

(c) No thoracic legs, indistinct head or head apparently missing. Head end 
pointed. Mouthparts consisting of a pair of hooks…….....ORDER 
DIPTERA.

(d) No thoracic legs, indistinct head or head apparently missing. Body 
tapers somewhat at both ends ………………....ORDER HYMENOPTERA

(i) __________________________
(ii) __________________________

(iii)__________________________
(iv)__________________________



8. (a) You have been provided with processed insect specimen and materials 
(glycerine, microscope slide, cover slip, microscope and nail polish) for 
mounting the specimen on a microscope slide.
Use the materials to prepare a semi-permanent slide of the specimen.
Label the slide with your examination number and hand in for marking.

Answer the following questions about the mounted specimen.
(i) Identify the specimen. _________________________________________
(ii) Does the specimen have wings? If present, how many? 

_______________________________________________________________
(iii) To what insect order and family does the specimen belong? What 

kind of pesticides are effective in controlling this order of insects 
and why?______________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

(b) Use the materials provided, microscope, microscope slides and cover 
slips, nail polish, glycerine and mite specimen to process and prepare 
semi-permanent slide of 2 mite specimens.
Answer the following questions about the mounted specimen.
(i) Give four examples of crops attached and damaged by mites: 

________________________________________________________________
________________________________________________________________

(ii) What kind of damage do they inflict on these crops and what type 
of pesticide would you recommend for its control?
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

9. (a) You have been provided with a specimen of damaged crop parts. Name 
the insect that causes the damage on each of the specimen. Use 
binocular microscope or hand lens where necessary.

(i) ____________________________________
(ii) ____________________________________
(iii) ____________________________________
(iv) ____________________________________
(v) ____________________________________
(vi) ____________________________________
(vii) ____________________________________



(viii) ____________________________________
(ix) ____________________________________
(x) ____________________________________

(b) Name the following crop pests (adult/larvae/pupae) which are 
displayed on your table. Use either a scientific name or common name. 
Use binocular microscope or hand lens where necessary.

(i) ____________________________________
(ii) ____________________________________
(iii) ____________________________________
(iv) ____________________________________
(v) ____________________________________
(vi) ____________________________________
(vii) ____________________________________
(viii) ____________________________________
(ix) ____________________________________
(x) ____________________________________

10. (a) Using the simplified key given below, “Key-out” each insect specimen 
provided into its Order (Taxon) and label. Use the stereo microscope 
and hand lens to recognize the insect characteristics and features.
Key:
The following is a simplified key to the major orders of insects if 
agricultural importance:
A. Wings heavily scaled; usually in a distinct colour pattern 

……………………………………………………. ORDER LEPIDOPTERA.
Wings not scaled, or if scaled along wing veins, with only one pair of 
wings ……………………………………………………………………...(b)

B. With piercing and sucking mouth parts ………………………..….. (c)
With other types of mouthparts ………………………………………. (e)

C. With 2 pairs of wings …………………………………………………… (d)
With one pair of wings……………..……..........……..ORDER DIPTERA

D. Forewings modified as hemilytra, or with wing held flat over body 
………………………………………………....……..ORDER HEMIPTERA.
Forewings membranous, or held angularly over body like a peaked 
roof ………………………………………………... ORDER HOMOPTERA

E. Two pairs of wings present ……………………………………………… (f) 
one pair of wings present …………………………... ORDER DIPTERA

F. Forewings membranous, hind wings much smaller than forewings 
…………………………………..………………. ORDER HYMENOPTERA
Forewings modified as elytra, hind wings cross-folding 
………….………………………………………….. ORDER COLEOPTERA



Forewings modified as tegmina; hind wings fan-folding 
………….………………………………………….. ORDER ORTHOPTERA
Specimen 
(i) ______________________
(ii) ______________________
(iii)______________________

(iv)______________________
(v) ______________________
(vi)______________________

(b) Mention three other methods that can be used in the identification of 
insects and state their short comings.
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

11. (a) Preserve the insects you have identified in Question one according to 
the correct museum practices. You have been provided with the 
necessary preserving apparatus. Label the container in which you have 
preserved the insects with your examination number and leave on the 
bench for marking.

(b) You are provide with specimen of two insect development stages:-
(i) Name the development stages:-

(a) ____________________________ (b) ___________________________
(ii) Briefly describe the difference between the two.

________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

(iii) Name the insect and the order for each specimen.
(a) ____________________________________________________________
(b) ___________________________________________________________

12.
(a) Using the simplified key given, identify each larvae specimen in the 

bottle into an insect order. Use stereo microscope and hand lens to 
recognize the features and characteristics of the larvae. Each larvae is 
returned to the bottle and the Order of the larvae written and glued on 
the bottle. Label the bottles with your examination number and leave
the bottles with larvae for marking.
Key:



The following is a key to major orders of insect larvae of agricultural 
importance.
A. With thoracic legs, but without abdominal; prolegs. Head distinct; 

sometimes depressed; mouth directed forward or downwards 
…………………………………………….……….. ORDER COLEOPTERA

B. With thoracic legs and abdominal prolegs. Two, three or five pairs of 
prolegs with crochets, one simple eye on each side of the head 
…………………………………………...……… ORDER LEPIDOPTERA

C. No thoracic legs, indistinct head or head apparently missing. Head 
end pointed. Mouthparts consisting of a pair of hooks…….....ORDER 
DIPTERA.

D. No thoracic legs, indistinct head or head apparently missing. Body 
tapers somewhat at both ends …………....ORDER HYMENOPTERA

Specimen
(i) __________________________
(ii) __________________________

(iii)__________________________
(iv)__________________________

(b)What are the major differences between an insect larvae and a nymph? 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

13.
(a) You have been provided with processed insect specimen and materials 

(glycerine, microscope slide, cover slip, microscope and nail polish) for 
mounting the specimen on a microscope slide.
Use the materials to prepare a semi-permanent slide of the specimen.
Label the slide with your examination number and hand in for marking.
Answer the following questions about the mounted specimen.
(i) Why is the process of slide preparation necessary in insect 

science?
________________________________________________________________
________________________________________________________________
________________________________________________________________
Identify the specimen __________________________________________

(ii) To what insect order and family does the specimen belong to? 
What kind of pesticides are effective in controlling this order of 
insects and why?



________________________________________________________________
________________________________________________________________
________________________________________________________________

(b) Use the materials provided, microscope, microscope slides and cover 
slips, nail polish, glycerine and mite specimen to process and prepare 
semi-permanent slide of 2 mite specimens.
Answer the following questions about the mounted specimen.
(i) Give four examples of crops attached and damaged by mites: 

________________________________________________________________
________________________________________________________________

(ii) What kind of damage do they inflict on these crops and what type 
of pesticide would you recommend for its control?
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

14. (a) You have been provided with five specimens of damaged crop parts. 
Briefly describe the damage and name the insect that causes the 
damage on each of the specimen. Use binocular microscope or hand 
lens where necessary.

(i) ____________________________________
____________________________________

(ii) ____________________________________
____________________________________

(iii) ____________________________________
____________________________________

(iv) ____________________________________
____________________________________

(v) ____________________________________
____________________________________

(b) Insect specimen 1-10 (adult/larvae/pupae) are some of the serious crop 
pests encountered in agriculture. Use binocular microscope or hand 
lens where necessary and name the crop pests. Use either a scientific 
or common name.
(i) ____________________________________
(ii) ____________________________________
(iii) ____________________________________
(iv) ____________________________________
(v) ____________________________________
(vi) ____________________________________



(vii) ____________________________________
(viii) ____________________________________
(ix) ____________________________________
(x) ____________________________________

15. Answer the following questions on the labeled (a) to (e).
(a) Give the name, order and family of specimen (a). What control options 

would you use to manage this pest?
(b) Give the scientific names of the two specimens (b1) and (b2). Name 2 

crops that are attacked and damaged by the pest.
(c) Identify the two pests (c1 and c2). Describe the type of damage they 

cause and name the produce attacked by the pest.
(d) Specimen (d) is an important pest in Kenyan agriculture. Identify the 

pest and describe its importance giving its host range.
(e) Identify specimen (e). Briefly describe its life cycle and name the stages 

of development of this pest that injures crops. What type of injury does 
the pest cause?

16. (a) How would you collect and preserve members of the following insect 
orders?
(i) Coleoptera
(ii) Diptera
(iii)Lepidoptera

(b) Why is the process of insect collection, identification and preservation 
important in agriculture?

17. (a) Recognition of immature stages of insects is critical to effective pest 
management. Specimens 3 (a) to 3 (d) represent samples of immature 
insect stages. Use the key below to identify each of these specimens to 
their orders and indicate the orders in the space below the key. Label 
the bottles accordingly and leave them on the bench for marking.
Key:  
The following is a key to major orders of insect larvae of agricultural 
importance
With thoracic legs, but without abdominal prolegs. Head distinct; 
sometimes depressed; mouth directed forward or downwards 
…………………………………………….……….. ORDER COLEOPTERA
With thoracic legs and abdominal prolegs. Two, three or five pairs of 
prologs with crochets, one simple eye on each side of the head 
…………………………………………...……… ORDER LEPIDOPTERA
No thoracic legs, indistinct head or head apparently missing. Head end 
pointed. Mouthparts consisting of a pair of hooks…….....ORDER 
DIPTERA.



No thoracic legs, indistinct head or head apparently missing. Body 
tapers somewhat at both ends …………....ORDER HYMENOPTERA
Specimen

i. _____________________
ii. _____________________
iii. _____________________
iv. _____________________

(b) Describe the difference in the way larvae and nymphs feed on plants.
(c) Describe the nature of damage to crops by Homopterans and members 

of the order Acarina.
18.

(a) You have been provided with processed insect specimen and materials 
(glycerine, microscope slides, cover slips, microscope and nail polish) 
for mounting the specimen on a microscope slide.

Use the materials to prepare a semi-permanent slide of the 
specimens provided in 18(a)

(i) Label the slide with your examination number and hand in for 
marking.

(ii) Identify the specimen (common name, order and family).
__________________________________________________________________

(iii) What kind of pesticides are effective in controlling members of this 
order of insects and why?
__________________________________________________________________
__________________________________________________________________

(b) You have been provided with a specimen (18b). Prepare semi-
permanent slide of the specimen.
(i) Prepare slide
(ii) Give the scientific name of the specimen ________________________
(iii) Give four examples of crops damaged by the specimen.

________________________________________________________________
________________________________________________________________

(iv) Name and describe the important features of identification on the 
specimen.
________________________________________________________________
________________________________________________________________

19. (a) Insect specimen 1-10 (adult/larvae/pupae) are some of the serious crop 
pests encountered in agriculture. Use binocular microscope or hand lens 
where necessary and name the crop pests. Use either a scientific or 
common name.

(i) ____________________________________



(ii) ____________________________________
(iii) ____________________________________
(iv) ____________________________________
(v) ____________________________________
(vi) ____________________________________
(vii) ____________________________________
(viii) ____________________________________
(ix) ____________________________________
(x) ____________________________________

(b) You have been provided with five specimens of damaged crop parts. 
Briefly describe the damage and name the insect that causes the 
damage on each of the specimen. Use binocular microscope or hand 
lens where necessary.

(i) ____________________________________
____________________________________

(ii) ____________________________________
____________________________________

(iii) ____________________________________
____________________________________

(iv) ____________________________________
____________________________________

(v) ____________________________________
____________________________________

(vi) ____________________________________
____________________________________

(vii) ____________________________________
____________________________________

(viii) ____________________________________
____________________________________

(ix) ____________________________________
____________________________________

(x) ____________________________________
____________________________________
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QUESTIONS FOR DISCUSSION

1. Answer the following questions on the specimens labeled (a) to (e).
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(a) Give the name, order and family on the specimen (a). Describe the 
mouthparts used by the specimen to cause damage to plants.

(b) Name, using scientific names, the two specimen given (b1 and b2). Give 
one crop that is attacked and damaged by each specimen.

(c) Identify the two pests (c1 and c2) by their common names. Describe the 
type of damage caused by the two on their crop hosts.

(d) Specimen (d) is an important pest in crop production. Identify the pest 
and describe its importance, giving its crop host range.

(e) Identify specimen (e). Briefly describe its life cycle and name the stages 
of development of this specimen that causes injury to crops. What type 
of injury does the specimen cause?

2. (a) Insect collection and preservation is an important process in pest 
management. Briefly describe how you would collect and preserve 
members of the following insect orders.
I. L

e
p
L
e

Lepidoptera
II. Coleoptera

III. Thysanoptera
(b) Briefly outline the importance of the process in (a) in agricultural 
production.

3. Recognition of immature stages of insects is crucial to the effective 
management of crop pests. Specimen 3(a) to 3(e) represents samples of 
immature stages of insects. Describe the prominent identification features 
on each specimen; name its insect order and briefly describe the type of 
crop damage caused to plants by the specimen.

4. Answer the following questions on the specimens labeled (a) to (e).
(a) Give the name, order and family of specimen (a). What control options 

would you use to manage this pest?
(b) Give the scientific names of the two specimens (b1) and (b2). Name 2 

crops that are attacked and damaged by the pest.
(c) Identify the two pests (c1 and c2). Describe the type of damage they 

cause and name the produce attacked by the pest.
(d) Specimen (d) is an important pest in Kenyan agriculture. Identify the 

pest and describe its importance giving its host range.
(e) Identify specimen (e). Briefly describe its life cycle and name the stages 

of development of this pest that injures crops. What type of injury does 
the pest cause?

5.
(a) Recognition of immature stages of insects is critical to effective pest 

management. Specimens 3 (a) to 3 (d) represent samples of immature 
insect stages. Use the key below to identify each of these specimens to 



their orders and indicate the orders in the space below the key. Label 
the bottles accordingly and leave them on the bench for marking.
With thoracic legs, but without abdominal; prolegs. Head distinct; 
sometimes depressed; mouth directed forward or downwards 
…………………………………………….……….. ORDER COLEOPTERA
With thoracic legs and abdominal prolegs. Two, three or five pairs of 
prologs with crochets, one simple eye on each side of the head 
…………………………………………...……… ORDER LEPIDOPTERA
No thoracic legs, indistinct head or head apparently missing. Head end 
pointed. Mouthparts consisting of a pair of hooks…….....ORDER 
DIPTERA.
No thoracic legs, indistinct head or head apparently missing. Body 
tapers somewhat at both ends …………....ORDER HYMENOPTERA
Specimen

i. _____________________
ii. _____________________
iii. _____________________
iv. _____________________

(b) Describe the difference in the way larvae and nymphs feed on plants.
(c) Describe the nature of damage to crops by Homopterans and members 

of the order Acarina.
6.

(a) You have been provided with processed insect specimen and materials 
(glycerine, microscope slides, cover slips, microscope and nail polish) 
for mounting the specimen on a microscope slide.
Use the materials to prepare a semi-permanent slide of the specimens 
provided in 18(a)
(i) Label the slide with your examination number and hand in for 

marking.
(ii) Identify the specimen (common name, order and family).

__________________________________________________________________
(iii) What kind of pesticides are effective in controlling members of this 

order of insects and why?
__________________________________________________________________
__________________________________________________________________

(b) You have been provided with a specimen (18b). Prepare semi-
permanent slide of the specimen.
(i) Prepare slide
(ii) Give the scientific name of the specimen ________________________
(iii) Give four examples of crops damaged by the specimen.



________________________________________________________________
________________________________________________________________

(iv) Name and describe the important features of identification on the 
specimen.
________________________________________________________________
________________________________________________________________

7. Answer the following questions on the specimens labeled (a) to (e).
(a) Give the name, order and family of specimen (a). What control options 

would you use to manage this pest?
(b) Give the scientific names of the two specimens (b1) and (b2). Name 2 

crops that are attacked and damaged by the pest.
(c) Identify the two pests (c1 and c2). Describe the type of damage they 

cause and name the produce attacked by the pest.
(d) Specimen (d) is an important pest in Kenyan agriculture. Identify the 

pest and describe its importance giving its host range.
(e) Identify specimen (e). Briefly describe its life cycle and name the stages 

of development of this pest that injures crops. What type of injury does 
the pest cause?

8. (a) Name the order of the insect specimen (2ii – 2iii). Describe how you 
would collect and preserve members of the named insect orders.

(b) What is the importance of insect collection, identification and 
preservation?

9. Effective management of insect crop pests depends on correct 
identification of the pest. Specimen 3(a) to 3(c) represents samples of 
immature stages of insect pests. Describe the prominent features of each 
specimen provided, give the name of the insect order and briefly describe 
the type of crop damage inflicted to plants by the specimen.

10.
(a) The following have been provided with processed insect specimen and 

materials for mounting the specimen on a microscope slide.
(i) Use the material and prepare semi-permanent slide of specimen 

(4a). Label the slide with your examination number and hand in 
with exam paper.

(ii) Give the common name, order and family of the specimen.
(iii) What kind of pesticides are effective in controlling members of 

this order of insects and why?
(b)

(i) Prepare a semi-permanent slide for specimen 4(b).



(ii) Give the scientific name of the specimen and describe the 
important features on the specimen.

(iii) Name two cultivated hosts of the specimen (4b) and describe the 
damage caused on the hosts.

11. Accurate pest and crop damage identification is a prerequisite to economic 
pest control in agriculture.
(f) Insect specimens (1-10 (adult and immature) are some of the serious 

crop pests encountered in farming systems. Use the tools provided and 
give the common scientific name of each crop pest.

(g) Specimen 12(1-5) represents damaged crop parts. Briefly describe the 
type of damage and name of the insect pest associated with the 
observed damage on each specimen using the tools provided.

12. Answer the following questions on the specimen given (a) to (e):-
(a) Give the common name, order and family of specimen (a). What damage 

does the specimen cause on crops?
(b) Give the scientific names of the two specimens (b1) and (b2). Name one 

crop attacked and damaged by each specimen.
(c) Identify the two insect pests (c1 and c2) by their common names. 

Describe the type of damage they cause on their respective host plants.
(d) Specimen (d) is an important pest in agriculture. Identify the pest and 

describe its importance and state its crop host range.
(e) Identify specimen (e). Briefly describe its life cycle and name the stages 

of development of this specimen that causes injury to crops. State the 
type of injury that is caused by this specimen. 

13. Insect collection and preservation are important processes in pest 
management. Name the order of the insect specimen 2 (i) – (iv) and describe 
how you would collect and preserve members of the named insect orders.

14. Most insect crop pests cause serious damages to crops during their young 
stages of development for effective management of pests, recognition of the 
immature stages of insect pests is of great importance. Specimen 16 (a) to 
(e) represents samples of immature stages of crop pests. Describe the 
prominent identification features on each specimen. Name its insect order 
and briefly describe the type of crop damage caused to crops by the 
specimen.

15. (a) You have been provided with specimen 17(a). Process and prepare a 
semi-permanent slide for the specimen. Use materials provided to 
prepare the slide.
(i) Prepare slide.



(ii) Give the scientific name of the specimen and describe the 
important identification features on the specimen.

(iii) Name two cultivated hosts of the specimen and describe the 
damage caused on the hosts by the specimen.

b. Specimen 17(b) is a processed insect specimen. Use the slide mounting 
materials provided to mount the specimen on a microscope slide.
(i) Prepare slide
(ii) Give the common name, order and family of the specimen.

16. Successful crop pest management is dependent on correct pest and pest 
damage identification.
(a) Insect specimens (1-10) are some of the serious crop pests encountered 

in agricultural production systems. Using the apparatus provided, 
identify and give the common or scientific name of each crop pest.

(b) You are provided with 5 (1-5) specimens of the insect damaged crop 
parts. Briefly describe the types of damage and name the insect pests 
that cause the observed damage on each specimen. Use the apparatus 
provided where necessary.

17. Answer the following questions on the specimen labeled (a) to (e):-
(a) Give the name, order and family of specimen (a). What control measures 

would you use to manage this pest?
(b) Give the scientific names of the two specimens (b1) and (b2). Name one 

crop attacked and damaged by each specimen.
(c) Identify the two insect pests (C1 and C2) by their common names. 

Describe the type of damage caused by the two on their crop hosts.
(d) Specimen (d) is an important pest in food crop production. Identify the 

pest and describe its importance and state its crop host range.
(e) Identify specimen (e). Briefly describe its life cycle and name the stages 

of development of this specimen that causes injury to crops. State the 
type of injury that is caused by this specimen. 

18. (a) Name the order of the insect specimen given (2i-2iii) and describe how 
you would collect and preserve members of the named insect orders.

(b) Why is the process of insect collection, identification and preservation 
important in agriculture?

19. Recognition of immature stages of insects is critical to effective pest 
management. Specimens 3 (a) to 3 (d) represent samples of immature 
insect stages. Describe the prominent features of each specimen provided, 
give the name of the insect order and describe the type of crop damage 
caused to the plant by the specimen.

20.



(a) Yo
u 
ha
ve 

been provided with processed insect specimen and materials to 
facilitate the mounting of specimen on the microscope slides provided. 
Use the materials and prepare a semi-permanent slide of specimen 
(22a).

(i) Prepared slide (label with exam number and hand in with answer 
sheet).

(ii) Give common name, order and family of specimen.
(iii)What type of pesticides are effective in the management of 

members of this order of insects and why?
(b) You have been provided with a specimen (22b). Prepare a semi-

permanent slide of the specimen.
(i) Prepare slide (labeled).
(ii) Give a scientific name of the specimen, name and describe the 

important identification features of the specimen.
(iii)Name two cultivated hosts of the specimen and describe the 

damage caused on the hosts.
21. Answer the following questions on the specimen labeled (a) to (e).

(a) State the insect order and family of specimen (a) belongs. Outline how 
you would manage the insect pest in a crop field.

(b) Give the identity of the specimen (common name). Briefly outline its life 
cycle and name the stages of development of this specimen that cause 
injury to crops and the type of injury they cause.

(c) Specimen (c) is an important pest in agricultural production. Give the 
specimen’s scientific name and describe its importance giving its crop 
host range and identify the specimen scientific name.

(d) Scientific names of crop pests are universal. They facilitate information 
gathering on the pests, provide scientific names of the two specimens, 
d1 and d2.

(e) Local/common names of crop pests are important in the identification 
of the pests for effective management. Identify the two specimen (e1 and 
e2) by their common names. Describe the damage they cause to their 
hosts.

22. (a) Name the order of the insect specimen provided (2i – 2iii).  Describe the 
process of collection and preservation of the named insect orders. 

(b) Outline the significance of the process of insect collection, identification 
and preservation.

23. Recognition of immature stages of insects is important for effective 
management of crop pests.  Specimen 3(a) to 3(e) represent samples of 
immature stages of crop pests; describe the prominent features of each 



specimen give the name of the insect order and briefly describe the type of 
crop damage they caused to crops.

24.
(a)

(i) With the materials provided, process and prepare a semi-permanent 
slide of specimen 4(a).

(ii) Give the scientific name of the specimen and state the important 
identification features of the specimen.

(iii)Name two cultivated hosts of the specimen and describe the damage 
caused on the hosts.

(b)
(i) Prepare and mount the processed specimen 4(b) on a microscope 

slide.
(ii) Give the common name, order and family of the specimen.
(iii)Name the type of mouth parts the specimen has and state the type 

of pesticides that are effective in controlling members of the named 
order.

25. Answer the following questions on the specimen labeled (a) to (e).
(a) Give the name, order and family of specimen (a) and describe the 

control measures you would use to manage this pest.
(b) Give the scientific names of the two specimens (b) and b2).  Name one 

crop which is attacked and damaged by each species.
(c) Identify the two insect pests (C1 and C2) by their common names.  

Describe the type of damage which they cause to their host crops.
(d) Specimen (d) is an important pest in food crop production.  Identify the 

pest and describe the importance giving its crop host range.
(e) Identify specimen (e), briefly describe its life cycle and name the states 

of its development that cause injury to crops.  Describe the type of 
damage it causes on crops.

26. (a) Name the orders of the insect specimen given (zi – ziii) and describe how 
you would collect and preserve members of these orders.

(b) Elaborate on the importance of the process of insect collection, 
identification and preservation in Agriculture.

27. Specimen 3(a) – 3(e) represent samples of immature stages of insect pests.  
Describe the prominent features of each specimen provided, give the name 
of the insect order that ach specimen belongs to and briefly describe the 
type of damage caused to the plant by the specimen.

28.
(a) You have been provided with processed insect specimen and materials 

to facilitate the mounting of the specimen on the microscope slides 



provided. Use the materials and prepare a semi-permanent slide of 
specimen (4a).
(i) Prepare slide (labeled with exam number and hand in with answer 

sheet).
(ii) Give the common name, order and insect family of the specimen.
(iii)Giving reasons, describe the type of pesticides that are effective in 

the management of members of this order of insects.
(b) You have been provided with a specimen (4b).  Prepare a semi-

permanent slide of the specimen.
(i) Prepare slide (labeled) with exam number and hand in with answer 

sheet.
(ii) Give the scientific name of the specimen; name and describe the 

important identification features on the specimen.
(iii)Name two cultivated hosts of the specimen and describe the damage 

caused on the hosts.
29. Crop pest and crop damage identification are important pre-requisites to 

effective pest management.
(a) Inspect specimen (1-10) are some of the serious crop pests encountered 

in Kenyan farming systems.  Use the apparatus provided to identify and 
give the common or scientific names of each specimen.

(b) You have been provided with 5 (1-5) specimens (1-5) of damaged crop 
pests.  Briefly describe the type of damage and name the insect pest 
that causes the damage observed on each of the specimen.  Utilize the 
apparatus provided where necessary to make your observations.
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Course Description
Systematics and biology of insect pests and mites of important orders in 
agriculture. Ecology: sampling pest population; techniques of population 
assessment; Population dynamics, predator-prey interrelationship; Host plant 
interactions. Pest damage to crop plants. Yield loss assessment.  Types of 
damage. Economic threshold and injury levels. Economics of insect pest attach. 
Post-harvest losses due to insect pests. Control of insect pests; cultural, 
physical, mechanical, chemical, biological, legislative, plant resistance and 
integrated pest management. Identification and management of insect and 
storage pests of food, industrial, vegetables, fruits, ornamentals, fibre crops; 
cereals, root crops, pulses, oil crops and other stored and processed crop 
products of economic importance in Kenya.  Store and store management; Use 
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of natural plant products in the control of insect pests. Biology, taxonomy, 
behaviour, ecology and population dynamics of rodents and birds as crop pests. 
Review of damage caused by rodents and birds on foodstuffs, , industrial and 
other crops. Review of pre-harvest and postharvest damages and crop losses due 
to rodents and birds. Rodent and bird control methods: mechanical; trapping; 
biological; poisons and fumigation; shooting, trapping, scaring, chemical and 
physical exclusion.  Rodenticides and application methods.

Topics :
Topic 1 Concept of Pest Management

- Brief history of pest management
- Flowchart of pest management 

Topic 2 Flowchart of Pest Management
- Population dynamics of insect populations

(i) General concept of insect populations
(ii) Factors that affect insect pest populations
(iii)Terms used in population dynamics

Topic 3 Sampling pest population
- Define sampling
- Pre-requisite to sampling
- Sampling patterns and procedures in insect population

Topic 4 Insect Pest and Damage Assessment
- Purpose of assessment of pests
- Pest assessment methods

Topic 5 Pest Scouting
- Definition
- Features of pest scouting techniques
- Advantages of scouting insect pests

Topic 6 Pest Monitoring
- General comments in pest monitoring
- Objectives of monitoring
- Monitoring techniques
- Requirements for pest monitoring
- Monitoring outputs (information)
- Advantage of pest monitoring
- Pest monitoring constraints

Topic 7 Pest Forecasting
- Definition
- General comments on pest forecasting



- Purpose of pest forecasting
- General purposes of pest forecasting
- What is needed in forecasting?
- Examples of forecasting in East Africa
- Bottlenecks of pest forecasting

Topic 8 Pest Surveillance
- Definition
- Data on pest surveillance
- Purpose of pest surveillance
- Elements of pest surveillance
- Organization of and operation of pest surveillance
- Constraints of pest surveillance

Topic 9 Pest Risk Analysis (PRA)
- Definition
- Principles and practices of PRA

Topic 10 Pest Modeling
- Definition
- Pest modeling concept
- Types of modes
- Advantage of models
- Constraints to modeling

Topic 11 Crop Loss Concept
- Reasons for assessing crop loss
- Ways of yield loss due to pests
- Methods of crop loss assessment
- Relationship of yield and pest infestation

Topic 12 Economics of Pest Management
- General remarks about economics of pest management
- Economic threshold concept
- Terms used to describe pest population
- Difficulties in application of economic threshold concept.

Topic 13 Decision Making in Pest Management
- General concept
- Reasons of studies in decision making mechanisms
- How decisions can be improved-farmers, government, 

international agencies.
Topic 14 Decision Tools in Pest Management
Topic 15 - Integrated Pest Management (IPM) Definition

- IPM Concept



QUESTIONS FOR DISCUSSION
1. List three reasons for assessing crop losses due to insect pests.
2. Why is it necessary to assess insect pest population levels in crop fields?
3. What is the purpose of forecasting in pest management?
4. List the criteria used to assess successful Integrated Pest Management 

programmes in a country?
5. Why has it been necessary to develop IPM in intensive agricultural systems 

in Africa?
6. Give four conditions that can cause an insect to become a pest.
7. List the difficulties in using action thresholds in pest management in 

Africa.
8. List the current global environmental issues brought about by pest control 

practices.
9. Explain why organic agriculture is a benefit to the conservation of 

agricultural biodiversity.
10. Discuss how you would develop and implement an IPM program for crops 

grown by subsistence farmers in Kenya.
11. Describe three methods of assessing crop losses.
12. Discuss six types of relationships between insect pest intensity and crop 

losses in the field.
13. Discuss briefly how maize is being genetically engineered for stalk borer 

resistance.
14. Why is IPM regarded as an environmental friendly strategy in the overall 

crop production?
15. Define the following terms:-

(a) Pest Risk Analysis (PRA)
(b) Pest Free Area
(c) Insect fertility
(d) Pest abundance

16. Describe the pre-requisites that have to be observed in the choice of pest 
sampling method.

17. Describe two methods of sampling insect pest populations in a crop field. 
Indicate the advantages and disadvantages of each sampling method.

18. Discuss the Integrated Pest Management (IPM) concept.
19. Differentiate the concept of Economic (Action) Threshold and Economic 

Injury Level and explain their usefulness in insect pest management.
20. List the current global environmental issues brought about by pest control 

practices.
21.



(a) W
h

at is pest formulation?
(b) Define the following terms used fin toxicological investigations: Acute 

toxicity, Subacute Toxicity, Chronic Toxicity 
(c) Define the term Maximum Residue Levels (MRLs)
(d) What is meant by LD50 of an insecticide and what is its importance?

22. List three reasons for assessing crop losses due to insect pests.
23. Why is it necessary to assess insect pest population levels in crop fields?
24. What is the purpose of forecasting in pest management?
25. List the criteria used to assess successful Integrated Pest Management 

programmes in a country.
26. Why has it been necessary to develop IPM in intensive agricultural systems 

in Africa?
27. Give four conditions that can cause an insect to become a pest.
28. List the difficulties in using action thresholds in Pest Management.
29. Tabulate the current global environmental issues brought about by pest 

control practices.
30. Explain why organic agriculture is a benefit to the conservation of 

agricultural biodiversity.
31. Discuss how you would develop and implement an IPM program for crops 

grown by subsistence farmers in Kenya.
32. Describe three methods of assessing crop losses.
33. Discuss six types of relationships between insect pest intensity and crop 

losses in the field.
34. Describe briefly how maize is being genetically engineered for stalk borer 

resistance.
35. Why is IPM regarded as an environmental friendly strategy in the overall 

crop production?
36. List three reasons for assessing crop losses due to insect pests.
37. Why is it necessary to assess insect pest population levels in crop fields?
38. What is the purpose of forecasting in pest management?
39. List the criteria used to assess successful Integrated Pest Management 

programmes in a country.
40. Why has it been necessary to develop IPM in intensive agricultural systems 

in Africa?
41. Give four conditions that can cause an insect to become a pest.
42. Give FAO definition of IPM that was suggested in 1997.
43. What is the population dynamics of insects?
44. List the difficulties in using action thresholds in Pest Management.
45. List the factors that influence the insect pest population dynamics in a 

crop.



46. Tabulate the current global environmental issues brought about by pest 
control practices.

47. Describe the pre-requisites that have to be observed in the choice of pest 
sampling method.

48. Describe two methods of sampling insect pest populations in a crop field. 
Indicate the advantages and disadvantages of each sampling method.

49. Discuss the Integrated Pest Management (IPM) concept.
50. Differentiate the concept of Economic (Action) Threshold and Economic 

Injury Level and explain their usefulness in insect pest management.
51. (a) Distinguish between density dependent and density independent 

factors and discuss the effects of each on the control of insect 
populations.

52.

(a) Di
sc
u
ss 
fo
ur 
m

ethods of commonly used in assessing crop losses due to insect pests.
(b) Discuss six relationships between yield and insect pest infestation.

53.
(a) Discuss the concept and principles of Integrated Pest Management 

(IPM).
(b) Discuss how development and implementation of IPM programmes can 

be undertaken in Africa.

54. (a) Discuss the concept and principles of Integrated Pest Management 
(IPM).

(b) Discuss how development and implementation of IPM programmes can 
be undertaken in Africa.

(c) What are the constraints in developing and implementing Integrated 
Pest Management programme in subsistence agriculture in Africa?

55. Discuss the major coffee insect pests in Kenya and the efforts towards 
Integrated Pest Management.

56. Review the reasons behind the year 2001 Stockholm Convention on 
persistent organic pollutants.



OR
Evaluate the environmental impact of agricultural pesticides.

57. Discuss the principles and the process of Pest Risk Analysis (PRA) for 
quarantine pests.

58. Discuss the biology, outbreak, monitoring, forecasting, migration and the 
control of the following migrant pests:-
(a) African armyworm (Spodoptera exempta walker)
(b) Desert locust (Schistocerca gregaria gregaria)

59.
(a) Describe three methods of assessing crop losses due to insect pests.
(b) Discuss six types of relationships between insect pest intensity and 

crop losses in the field.
60. Describe the mode of action of the following classes of insecticides.

(a) Organochlorines
(b) Organophosphates
(c) Carbamates
(d) Synthetic pyrethroids
(e) Natural (botanical) pesticides.

61. (a) Discuss the consequences of the use of pesticides on the ecosystem.
(b) Discuss how farmers can ensure that they meet the requirements of 

Maximum Residue Levels (MRLs) on our export produce to the 
European Union market. 

62. Describe the structure and function of at least five traps used for sampling 
insect pest population. In each case, discuss the advantages and 
limitations.

63. (a) Describe the general principles of pest forecasting.
(b) Identify the need in forecasting.
(c) What are the attributes of a good pest forecasting system?
(d) List the bottlenecks of pest forecasting in East Africa.

64. (a) Discuss the economic threshold concept as the corner-stone of 
Integrated Pest Management.

(b) What are the difficulties in using economic thresholds in Integrated 
Pest Management?

65. Discuss the philosophy, concepts and techniques that are essential in 
decision making in Pest Management.

66. Using the persistent organic pollutants convention, explain why 
environmental conventions are necessary in the management of the 
environment.



67. It is only necessary to management insects on plants when they reach pest 
status level. Describe the major methods through which insects attain pest 
status on crop plants.

68. Outline the techniques that are used when estimating insect pest 
population.

69. Discuss successful strategies of implementing successful IPM-Farmer 
Field School programs in Africa.

70. (a) Describe briefly the historical perspective and contemporary 
development of Integrated Pest Management (IPM) concept.

(b) Discuss new developments in science which could influence Integrated 
Pest Management (IPM) in the current century.

71. Justify the need for persistent organic pollutant’s convention or pops.
72. Explain why the introduction of genetically modified crops is both a threat 

and a benefit to the conservation of agricultural biodiversity.
73. Develop a general framework for an environmental management 

programme for your country.
74. Examine the contribution of pesticides to the general environmental 

problems and propose strategies to mitigate them.
75. Explain why the integrated pest management approach is an 

environmental management strategy.
76. (a) Differentiate between density dependent and density independent 

factors and discuss the effects of each on the management of insect 
pest populations.

(b) Differentiate the concepts of Economic (Action) Threshold and 
Economic Injury Levels and explain their usefulness in insect 

77. (a) Discuss how you would develop and implement and IPM program 
through an IPM-Farmer Field School with a self-help group in a 
community in Kenya.

78. Discuss the considerations and possibilities of integrated biological control 
agents and pesticides in IPM programmes.

79. (a) Describe five methods of sampling insect pest populations in a crop 
field. Indicate the advantages and disadvantages of each of the 
sampling method.

(b) Explain why Integrated Pest Management (IPM) approach is an 
environmental management strategy.

80.



(a) Di
st
in
g
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sh

between density dependent and density independent factors that 
regulate insect populations and discuss the effects of each on the 
management of insect pest populations.

(b) Differentiate the concepts of Economic (Action) Threshold and 
Economic Injury Levels and explain their usefulness in insect pest 
management.

81. (a) Discuss how you would develop and implement and IPM program 
through an IPM-Farmer Field School with a self-help group in a 
community in Kenya.

(b) List the advantages of IPM-farmer Field Schools in the implementation 
of IPM progarmmes in Africa.

82. Discuss the considerations and possibilities of integrated biological control 
agents and pesticides in IPM programmes.

83. Describe five methods of sampling insect pest populations in a crop field. 
Indicate the advantages and disadvantages of each of the sampling 
method.

84. Explain why Integrated Pest Management (IPM) approach is an 
environmental management strategy.

85. Discuss each of the following factors that affect insect population 
dynamics in crop fields:-
(a) Genetic traits
(b) Weather
(c) Natural enemies
(d) Food supply

86. Discuss the principles and the process of Pest Risk Analysis (PRA) for 
quarantine pests.

87. Discuss the principles and techniques of pest scouting and pest 

88. (a) Disca) Discuss how you would develop and implement and IPM 
program through an IPM-Farmer Field School with a self-help group in 
a community in Kenya

89. (a) Describe briefly the historical perspective and contemporary 
development of Integrated Pest Management (IPM) concept.

(b) Discuss new developments in science which could influence Integrated 
Pest Management (IPM) in the current century.

90. Describe briefly the difficulties in using the economic threshold concept.
91. Discuss the principles and process of Pest Risk Analysis (PRA) for 

quarantine pests.



92. (a) Discuss the steps in the development of a model of Insect Pest 
Management.

(b) List four examples of different models in insect Pest Management.
(c) List the advantages of modeling in insect Pest Management.

93. (a) Discuss how pest decisions are made and how decision making 
process can be improved.

(b) Describe the decision tools for pest management.
94. Discuss how development and implementation of IPM programmes can be 

undertaken in Africa.
95. (a) Discuss thDiscuss the concepts of Economic Threshold and Economic 

Injury Levels in pest management.
(b) Describe briefly the difficulties in using the above stated concept.

96. Discuss the principles and the process of Pest Risk Analysis (PRA) for 
quarantine pests.

97. (a) DiscDiscuss the steps in the development of a model on Insect Pest 
Management.

(b) List four examples of different models in Insect Pest Management.
(c) List the advantages of modeling in Insect Pest Management.

98. (a) DiscDiscuss how pest decisions are made and how decision making 
process can be improved.

(b) Describe the decision tools for pest management.
99. Discuss how development and implementation of IPM programmes can be 

undertaken in Africa.
100. Discuss the principles and the process of Pest Risk Analysis (PRA) for 

quarantine pests.

101. (a) Discuss the principles and techniques of pest scouting and pest 
monitoring.

(b) List the advantages of pest scouting and pest monitoring.
102. (a) Discuss how Discuss how you would develop and implement and IPM 

program through an IPM-Farmer Field School with a self-help group in 
a community in Kenya.

(b) List the advantages of IPM-farmer Field Schools in the implementation 
of IPM.

103. (a) Describe briefly the historical perspective and contemporary 
development of Integrated Pest Management (IPM) concept.

(b) Discuss new developments in science which could influence Integrated 
Pest Management (IPM) in the current century.

104. Explain how Integrated Pest Management (IPM) approach is an 
environmental management strategy.



105. Discuss the principles and techniques of Pest Risk Analysis (PRA) for 
quarantine pests.

106. (a) Discuss the steps in development of a pest management model.
(b) Give examples of different models in insect pest management.
(c) List the advantages of modeling in insect pest management.

107. (a) Distinguish between density dependent and density independent 
factors and discuss the effects of each on the management of insect 
pest populations.

(b) Differentiate the concepts of Economic (Action) Threshold and 
Economic Injury Levels and explain their usefulness in insect pest 
management.

108.

(a) E
xp

laiExplain briefly, four methods of assessing losses due to insect pests.
(b) Explain briefly the six types of relationships between insect pest 

intensity and crop losses in the field.

109. Define the following terms:-
(a) Pest Risk Analysis (PRA)
(b) Pest Free Area
(c) Insect Fertility
(d) Pest Abundance

110. Describe briefly the pre-requisites that can be observed in the choice of 
pest sampling method.

111. Describe two methods of sampling insect populations in a crop field. 
Indicate the advantages and disadvantages of each sampling method.

112. Discuss the Integrated Pest Management (IPM) concept.
113. Differentiate the concepts of Economic (Action) Threshold and Economic 

Injury Levels and explain their usefulness in insect pest management.
114. List current global environmental issues brought about by pest control 

practices.
115. (a) What is a pesticide formulation?

(b) Define the following terms used in toxicological investigations: Acute 
toxicity, Subacute toxicity, Chronic toxicity.

(c) Define the term Maximum Residue Levels (MRLs).
(d) What is meant by LD50 of an insecticide and what is its importance?
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Course Description
Range and chemistry of pesticides: herbicides; insecticides; nematicides; 
fungicides and rodenticides. Classification, formulation, physical and chemical 
properties of pesticides. Absorption, translocation and mode of action of 
herbicides, insecticides, nematicides, fungicides and rodenticides. Resistance to 
pesticides. Toxicology and food safety. Risk assessment and management of 
pesticide residues in agricultural crops. Pesticide residues and maximum 
residue limits: public health aspects; international trade implications. Pesticide 
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regulation, legislation and registration and marketing. Techniques and 
equipments for pesticide application: hydraulics; compressors; controlled 
droplet application; electrostatic sprayers; hand sprayers; fogging machines; 
dust and granule applicators; aerial application and fumigation. Types of 
nozzles: maintenance; choice; droplet size; advantages and disadvantages,

COURSE OUTLINE
Topics
Topic 1 Pesticide application equipment
Topic 2 Nozzles
Topic 3 Selection of spray equipment
Topic 4 Safety precautions

Practicals

Practical 1 Pesticide Application Equipment
Practical 2 Nozzles and Spray Calibrations
Practical 3

ÿ Maintenance of spray equipment
ÿ Safety precautions

QUESTIONS FOR DISCUSSION

1. Discuss the use of sulphur as a fungicide.
2. Oomycetes as plant pathogens provide a challenge in their management. 

Discuss this statement. Show how you would go about managing them.
3. Interference with energy production in fungal pathogens is one of the 

mechanisms of action on fungicides. Discuss this statement.
4. What is a pesticide formulation? Briefly explain why pesticides should be 

formulated and outline the factors taken into account when formulating a 
pesticide.

5. (a) DefiDefine the following terms used in toxicology investigations: Acute 
toxicity, sub-acute toxicity, chronic toxicity, teratogenicity and 
mutagenecity.

6. (a) IdenIdentify the nozzles in local use and state the applications for 
which they are best suited.

(b) Discuss factors that can affect spray output and coverage on a crop.



7. Dithiocarbamates is one of the most important groups of organic 
fungicides discovered and widely used. Discuss the statement.

8. What role do sterol biosynthesis inhibitors play in the management of 
plant diseases?

9. I have received an active ingredient from a foreign company for testing and 
I need to formulate it before use. What considerations will I take into 
account to make two formulations of my choice?

10. Discuss the use of fumigants in the management of agricultural pests.
11. (a) WhaWhat classes of chemical are available for control of vertebrate 

pests? Briefly describe one of the classes and its use.
(b) Briefly describe the mode of action of 

(i) Organophosphate insecticide
(ii) Organochlorine insecticide

12. Compare and contrast the structure and function of the following spraying 
equipments:- Hand operated knapsack sprayer, power driven knapsack 
sprayer (mist blower) and ULV sprayer.

13. Discuss how farmers can ensure that they meet the requirements of 
Maximum Residue Levels (MRLs) on our export produce to the European 
Union market.

14. (a) The discovery of DDT and other organochlorides greatly 
revolutionalized agriculture in the 18th century, but their use has since 
been banned or restricted. What lead to these actions?

15. (a) Briefly oBriefly outline the development of resistance to pesticides by 
insects and the management tactics that can be used to deal with this 
problem.

(b) What are pesticide adjuvants and why are they necessary in pesticide 
formulations?

16. With examples, discuss the mode of action of chemical fungicides.
17. What role do dithiocarbamate fungicides play in plant disease 

management?
18. Compare and contrast the structure and function of the following spray 

equipment - Hand operated knapsack sprayer, power driven knapsack 
sprayer, hand carried spinning disc sprayer, electrostatic sprayer.

19. Discuss safe use of pesticides in smallholder horticultural production in 
Kenya.

20. Toxic chemicals for pest control have to be formulated before they are 
used:



(a) What is pesticide formulation and what important factors are 
considered in the formulation of an insecticide?

(b) Describe four major pesticide formulations marketed for insect pest 
control in agriculture.

21. Pesticide residues and their management is fast gaining importance as 
agricultural production. Discuss this statement with emphasis on the 
horticultural industry in Kenya.

22. (a) Discuss dithiocarbamate fungicides in relation to their importance in 
agriculture.

(b) How are phenolic and phenoxy compounds rated as agricultural 
fungicides and why?

23.
(a) What are antibiotics? Giving examples discuss the use of antibiotics in 

disease management.
(b) Give the different modes of action with examples of antibiotics in plant 

disease control.
24. Discuss crop spraying technology for small scale farmers in Africa with 

particular reference to the spinning disc sprayers and electrostatic 
sprayers.

ADVANCED MANAGEMENT OF INVERTEBRATE AND VERTEBRATE PESTS
University of Nairobi

Faculty of Agriculture
Department of Plant Science  and Crop Protection
Email: huria@uonbi.ac.ke/hurianderitu@gmail.com

Tel: +254722308581
September 2017

Course Description:
Introduction; systematics and biology of insect pests and mites of important 
orders in agriculture Pest damage to crop plants; types of damage; host plant 
interactions. Control of insect pests and mites; cultural physical, mechanical, 
chemical, biological, legislature, plant resistance; identification and 
management of insect pests of crops: industrial crops, horticultural crops, food 
crops and oil crops of economic importance in Kenya; postharvest losses due to 
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insect attack identification and management of storage insect pests of food and 
other processed crop products of importance in Kenya; biology behaviour, 
ecology and population dynamics of rodents and birds as crop pests; damage 
caused by rodents and birds on crops and food stuff, rodent and bird control 
methods; mechanical, trapping, biological, poisons and fumigation, shooting, 
trapping, scaring, chemical and physical exclusion

Course Topics 
1. Morphology and classification of insects and mItes of agricultural 

importance.
2. Anatomy and physiology of insects.
3. Types of damage to crops by insect pests and mites.
4. Insect control methods (biological, cultural, physical, mechanical, 

legislative, plant resistance chemical and use of natural products).
5. Management of field insect pests and mites on major crops (Horticultural, 

industrial and food crops).
6. Storage insect pest, post harvest losses and their management (to include 

stores management)
7. Biology, taxonomy, behaviour and ecology of rodents as crop (rodent) pest.
8. Pre-harvest and post-harvest damage and losses of crops due to rodents.
9. Rodent pest management.
10. Biology, taxonomy, behaviour and ecology of birds as crop pests.
11. Pre-harvest and post-harvest damage losses of crops due to birds.
12. Bird pest management.

QUESTIONS FOR DISCUSSION
1. The Stomodeum is said to be the centre for digestion in the insect. Discuss 

this statement.
2. Describe the structure and function of the excretion organs in insects.
3. Define biological control and briefly discuss the use of biological control 

agents to control crop pests.
4. Describe the biology, damage and management of two major pests of the 

Brassicas.
5. Discuss the larger grain borer Prostephanus trucantus (Horn) as a major 

threat to stored grain in Kenya.
6. Discuss rodents as field and storage pests and their management.
7. The modifications of insect mouth parts are related to the type of damage 

inflicted by an insect on crop plants. Discuss this statement in relation to 
the effects of insect feeding crops, and briefly explain the economic 
implications of the feeding on named crops.



8. (a) Define biological control of insect pests. Differentiate the types of 
biological control of insect pests.

(b) Discuss the approaches to the use of natural enemies in pest 
management.

9. Discuss the major groups of insect pests on cotton and describe the 
management methods that can be employed to keep their populations 
below economic injury levels.

10. (a) What would you say are the differences between field insect pests and 
post harvest insect pests? Briefly describe the biology of grain weevils, 
Sitophilus spp and the damage to their hosts.

(b) What control measures can be applied in the management of stored 
product insect pests?

11. Discuss rodents as field and storage pests and their potential management 
techniques in Kenya.

12. (a) An understanding of insect development and life cycle is important in 
insect pest management. Briefly outline the variation that occurs in 
insect life cycle and the importance of this knowledge in pest 
management.

(b) Insects are said to have an open circulatory system. Briefly discuss the 
biological structures and the functioning of this system. Also, outline 
the functions of the blood in insects.

13. Discuss the advantages and disadvantages of the different cultural 
practices available for coping with pest problems.

14. Storage pests tend to confine themselves to a narrow range of related 
hosts. Outline the life histories and importance of two important storage 
pests of:-
(i) Cereals
(ii) Legumes

15. Homopterans as a group pose a serious threat to the horticultural industry 
in Kenya. Discuss this statement with reference to two homopteran insect 
pests of horticultural importance.

16. Briefly discuss the biology, ecology, crop loss and management of Quelea 
quelea in East Africa.

17. (a) Discuss thDiscuss functions of the mesenteron in insects and its 
importance in the insect’s nutrition.

(b) Outline the different types of life cycles among insects and their 
significance especially for crop pests and their natural enemies.



18. Discuss the advantages and disadvantages of the major pest control 
practices.

19. Describe the biology, damage and management of two major pests of the 
legumes with special reference to pigeon peas.

20. (a) Discuss the larger grain borer Prostephanus trucantus (Horn) as a 
major threat to stored grain in Kenya.

(b) What control measures can be applied in the management of stored 
product insect pests.

21. Discuss rodents as field and storage pests and their management 
techniques in Kenya.

22. (a) Insects are said to have an open circulatory system. Briefly discuss the 
biological structures and the functioning of this system. Also, outline 
the functions of the blood in insects.

(b) Discuss the type of plant injury caused by biting and chewing, piercing 
and sucking insects giving examples in each case.

23. Plant resistance is one of the safest pest control options that can be 
included in an integrated pest management programme for insect pests. 
Briefly outline the major mechanisms for resistance exhibited by plants to 
insect pests. What are the factors that are likely to affect this resistance?

24. Helicoverpa armigera (African bollworm) is a major pest in Kenya. 
Discuss this statement in terms of hosts, feeding behaviour, biology and 
management of this pest.

25. Write short notes on the storage of the following:-
(a) Cereals
(b) Legumes

26. Briefly discuss the biology, ecology, damage and management of Quelea 
quelea in East Africa.
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QUESTIONS FOR DISCUSSION

1. What are the advantages of an exoskeleton over an endoskeleton?
2. In what ways do insects differ from one another?
3. In what ways do insects resemble one another?
4. How do insects differ from the higher animals?
5. Are there any advantages in having six legs?
6. What parts of an inset’s leg correspond to our own?
7. Of what significance is the distribution of the spiracles?
8. What are the structural features that are responsible for the success of the 

insect type of organization?
9. Name some eternal insect structures that show remarkable adaptations to 

their environment.
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10. How could a knowledge of external structures and their functions help in 
insect pest control?

11. In general, what would be the difference between the manner of ovipositing 
in insects with ovipositors and those without?

12. State some sexual differences in insects.
13. How is possible for some sucking insects to feed on solid foods?
14. Why is it not advisable to spray food orchards during the blossoming period?
15. What are the differences between plant injury produced by chewing insects 

and that by piercing-sucking insects? Which injures the plant more?
16. What type of mouth parts must boring insects have? Why?
17. If an insect has a beak or snout, how could you tell whether it was piercing-

sucking or chewing? Could you do so without looking at the mouth parts?
18. Can you give any reason why curculios (snout beetles) are hard to control?
19. What use does a honey bee make of its double functioning mouth parts?
20. In what parts of plants is most of the food found? Does this correspond with 

points of greatest insect attack?
21. Why can a scale insect remain stationary throughout its life and still obtain 

ample food?
22. Why can an insect be kept alive for weeks in a tightly closed bottle?
23. What will happen if an insect’s head is placed under water? If its body is 

placed under water?
24. What are the advantages of a generalized nervous system as found in insects?
25. Criticize the following statement: Insects react in certain ways because they 

wish to protect themselves or accomplish something.
26. Do you know of any instances when insects seemed to use the power of 

reasoning?
27. Name some methods utilized by insects to protect themselves from their 

enemies.
28. In killing insects, what are some of the ways in which we utilize their senses?
29. Name a problem in agriculture in which a knowledge of insect physiology 

would be valuable.

EXERCISE 2

QUESTIONS FOR DISCUSSION

1. In what stages are insects usually harmless to crops? Why?
2. What insects are usually harmless to plants in adult stage?
3. What characteristics of insect larvae usually determine whether they will 

develop into beetles, curculios, moths or butterflies, files or sawflies?
4. What larvae have no legs at all? How are they distinguished from one 

another?
5. Why is it important to know what a larva will become?



6. Give the main structural differences between a larva and an adult; a pupa 
and a larva; a nymph and an adult.

7. At what stages are insects usually most susceptible to insecticides?
8. In general, do any nymphs and adults have the same habits? Do caterpillars 

and moths?
9. Why are insect eggs so inconspicuous?
10. Can an insect species be determined from eggs alone?
11. What is the value of recognizing insect eggs?
12. What may determine whether one generation of insects or several occur 

during one season and not the othere?
13. Why is an insect considered an adult once it has acquired functional wings?
14. If there any truth in the statement that little flies grow into big flies? Why?
15. At what stages are insects usually most harmful to plants? Why?
16. Are all adult insects winged? Name some that are not.
17. During what stages does an insect grow larger and fatter?
18. What determined the number of molts a nymph or a larva will undergo 

before transforming to the next stage?
19. How does an insect grow?
20. What insects remain in one place during most of their life? What 

adaptations enable them to do this?
21. Differentiate between true worms and insect larvae.
22. At which stage of growth are insects the most defenseless? How are they 

usually protected in these stages?
23. Which type of reproduction in insects is more efficient: sexual or 

parthenogenitic?

EXERCISE 3

QUESTIONS FOR DISCUSSION

1. Of what importance is it to a farmer to know the life history of his crop pests?

2. What factors would lead to the presence of all stages of an insect on a plant 

at the same time?

3. What pest would be easier to control: one that has definite broods with little 

overlapping of stages or one in which there is so much overlapping of stages 

that no definite broods can be recognized.

4. What insects tend to flourish during the wet season? Dry seasons?



5. How does light regulate insect activities?

6. Why is accurate timing of control measures dependent on knowledge of the 

life history of a pest?

7. Discuss the importance of correct timing of control practices with forage-

chewing insects, with sucking insects, with boring insects and with 

subterranean insects.

8. Is it good policy for a farmer to have to depend on some agricultural agency 

to inform him of a pest’s appearance and of what control measures should be 

applied?

9. Why is control usually directed against the larvae of moths and butterflies 

and not against the adults?

EXERCISE 4

QUESTIONS FOR DISCUSSION

1. Why is the classification of insects important to people that deal with insect 
control?

2. What would happen if there were no standard system of classification?
3. Why are not definitions of a species foolproof?
4. How do varieties, races or strains originate?
5. What is the procedure for naming a new, formerly unclassified insect or 

other organism?
6. Why is it impossible for a person to be proficient in classifying all types of 

insects?
7. What are the characteristics common to all insects?
8. Is there any value in being able to identify insects to the correct order? To 

the correct family?
9. Which Orders contain species most harmful to plants? To animals?
10. Give an outstanding characteristic of each order that includes important 

plant pests.
11. Cite examples of beneficial insects.
12. What are the harmful groups, as far as crops are concerned? In the animal 

kingdom? Give examples.
13. What features distinguish insects from all other organisms?



14. Can you advance any theories to explain why protozoa are unimportant as 
the cause of plant disease but of great importance in the cause of animal 
and human diseases.

15. How do millipedes differ from insects?
16. Where are millipedes usually found?
17. Do millipedes undergo a metamorphosis before reaching the adult stage?
18. Since mites are wingless, how are they able to disseminate themselves very 

well?
19. Distinguish between millipedes and centipedes?
20. What makes mites difficult to control?

EXERCISE 5: PEST ECONOMIC LEVELS, SAMPLING, CONCEPTS AND 
TYPES OF PESTS

QUESTIONS FOR DISCUSSION

1. Why have more pest problems arisen in recent years as compared to the 
situation in the past?

2. Why is protection of plants necessary? How much loss is likely to be 
incurred due to attack of crops by pests?

3. Can you cite an instance or instances where a minor pest has become a 
major one?

4. What is the direct damage of crops? How does it differ from indirect damage?
5. What are quantitative, qualitative and qualitative damages of crops by 

pests?
6. Is it correct to state that populations of organisms in nature are in a state 

of balance with one another? How does agriculture affect such a balance?
7. For increasing production in agriculture, attention must be paid to crop 

protection. Justify the statement.
8. Are crop protection measures always economically justified?
9. Under what conditions would it not be worthwhile to control crop pests?
10. How can knowledge of mouthparts be helpful in chemical control of insect 

pests?
11. Why is accurate timing of control measures dependent on knowledge of the 

life history of the pest?
12. Discuss preliminary considerations for control of crop pests.
13. Discuss three categories of phytophagus insects and their plant host range.



14. Discuss how insets are harmful and beneficial to man.
15. Discuss four types of mouthparts found in insects of agricultural 

importance.
16. Discuss the type of plant injury caused by biting and chewing, piercing and 

sucking and lapsing insects.
17. Discuss five major factors which influence crop yield in relation to past 

injury.
18. Define a pest. Discuss five categories of crop pests.
19. Discuss general Equilibrium Position (EP), Economic Injury Level (EIL) and 

Economic Thresholds (ET) of a pest.
20. Discuss five methods of assessing pest population in a crop.
21. Define each of the main types of pest control strategies.
22. Explain the importance of sampling to insect pest management.
23. Discuss the use of insect traps in insect pest management programs.
24. Explain the significance of economic levels to insect pest management.
25. Discuss the significance of knowing the biology and ecology of most insects 

in the ecosystem.
26. Give examples of how biological or behavioral differences in insect pests 

affect insect-pest-management strategies.
27. Discuss the major environment components involved in maintaining an 

insect at such low numbers that is not a pest.
28. Discuss the factors influencing sampling of insect populations in the field.
29. Differentiate between density dependent and density independent 

regulation of insect numbers.
30. Discuss the attributes of a potential pest problem.
31. Discuss the concepts of a pest.

EXERCISE 6: CULTURAL CONTROL, BIOLOGICAL CONTROL, HOST 
PLANT RESISTANCE, LEGAL ACTION, MICROBIAL 
CONTROL

QUESTIONS FOR DISCUSSION
1. CULTURAL CONTROL

(a) Describe the essentials of cultural control.
(b) Discuss the advantages and disadvantages of cultural control methods.
(c) Name different cultural practices available for coping with pest problems.
(d) Discuss the additive effects of several cultural practices used against a 

single insect pest.

2. BIOLOGICAL CONTROL

(a) Discuss the advantages if biological control over other control methods.
(b) Distinguish between classical and naturally occurring biological control.



(c) Explain how farm management practices are important to beneficial 
insects.

3. HOST PLANT RESISTANCE

(a) Discuss the degrees of plant resistance
(b) Describe how host-plant resistance fits in the insect-pest-management 

system.
(c) Discuss the prominent advantages and limitations of host plant 

resistance.

4. PHYSICAL AND CHEMICAL CONTROL

(a) Distinguish between physical and chemical controls and other forms of 
insect control.

(b) Explain why physical and mechanical insect control methods have not 
been used more extensively.

5. LEGAL ACTION

(a) Discuss the fundamental regulatory control principles.
(b) Explain the importance of regulatory control to insect-pest-management 

programs.

6. MICROBIAL CONTROL

(a) Clarify the place of microbial control in a pest management system.
(b) Compare microbial control with biological and chemical methods.
(c) Discuss the major limitations and advantages of microbial agents as a 

means of insect control.

7. INSECT HORMONES

(a) Identify the practical uses for sex pheromones in insect-pest-management 
systems.

(b) Describe some of the potential uses of sex pheromones in insect-pest-
management systems.

8. INSECT GROWTH REGULATORS

(a) Explain why insect growth regulators are highly compatible with insect-
pest-management systems.

(b) Identify classes of insect growth regulators showing potential in insect-
pest-management systems.

(c) Indicate the primary difficulty in using juvenile hormones for insect 
control.



EXERCISE 7: INSECTICIDES INTEGRATED PEST MANAGEMENT

QUESTIONS FOR DISCUSSION

1. Discuss the basic principles of insect pest control with insecticides.
2. Summarize the purpose of formulating insecticides.
3. Describe how the common formulations of insecticides are made.
4. Explain the need for various formulations of insecticides.
5. Describe the modes of action for the organochlorines, organophosphates, 

carbonate and synthetic pyrethroid insecticides.
6. Identify insecticides classifications based on chemical structures of 

insecticides.
7. List several factors that influence efficacy.
8. Discuss the positive and negative aspects of insecticide utilization.
9. Discuss several factors that influence insecticide efficacy.
10. Clarify the meaning of selective insecticides.
11. Compare the value of selective versus broad-spectrum insecticides.
12. Describe ways of achieving selective action with insecticides.
13. Discuss methods of improving selectivity of insecticides.
14. Outline the instructions provided on a typical insecticide label.
15. Write short notes on each of the following:-

(a) Insecticide application techniques.
(b) Toxicity of pesticides.

16. Discuss why there is necessity of integrated approach to pest management.
17. Discuss the major reasons for emphasizing integrated pest management 

programmes in African agriculture.
18. Identify and discuss the essential components of integrated test 

management.

EXERCISE 8: CROP PESTS, STORAGE PESTS

QUESTIONS FOR DISCUSSION

1. Critically review the problems of practices of the locust control programme.
2. Write brief notes on the following:-

(a) The suitability of the coffee plant as a habitat of insect pests.
(b) The lepidopterans as important crop pests.



3. Discuss the drawbacks in the management of maize pests in the topics.
4. The order Homoptera contains some of the most serious pests on 

Agricultural crops:-
(a) Give 2 examples of insect pests from this order, mentioning crops that 

they attack.
(b) Give 2 factors that make these insects such serious pests.

5. What makes the maize stalk borer a serious pest of maize and related crops 
in Kenya?

6. (a) What are the characteristics of primary and secondary pests of stored 
products?

(b) Briefly describe the life histories of (i) the maize weevil, Sitophilus 
zeamais (ii) The red flour beetle, Tribolium Castenum (iii) Potato 
Tubermoth, Phthorimaea opercullela (zell), (iv) Bean bruchid, 
Acenthoscelides obsectus (say).
Discuss the symptoms of damage and management of these pests.

7. Write an essay on the pest complex of coffee and cotton.
8. Discuss the insect pests of cotton bolls in Kenya.
9. The Lepidoterans are both beneficial and harmful insects. Explain this 

statement giving examples.
10. What would you say are the differences between field and stored products 

pests?
11. Helicoverpa (Heliothis) armigera (Hub) is said to be a polyphagous feeder. 

Discuss this statement basing your discussion on the Kenyan situation in 
terms of hosts feeding behaviour, biology and control.

12. Discuss why Busseoia fusca is a serious pest of maize in Kenya, i.e. feeding 
behaviour, biology, control e.t.c.

13. Discuss mainly the main pests of the major horticultural crops in Kenya.
14. Discuss the Larger Grain Borer, Prostephenus truncates (Horn) as a major 

threat to stored grains in Kenya.

EXERCISE 9.  ADVANCED PEST MANAGEMENT

QUESTIONS FOR DISCUSSION

1. Discuss the economic impact of crop losS and pest control at the farm level.
2. Discuss the place of sample survey in crop lose estimation.
3. Discuss insect infestation and their effects on growth and yield of field crops.
4. Discuss the question of applicability of economic threshold of insects, pest 

infestation in peasant agriculture in Africa.
5. Discuss a possible explanation of plant yield increase following insect 

damage.
6. Discuss some relationship between yield and infestation.
7. Discuss the methods for studying the pest/yield relationship and for 

appraising losses due to insects.
8. Discuss the factors affecting insect population dynamics.



9. Discuss economics of pest and crop loss management.
10. (a) What is your concepts of IPM? Would it be different for small holders 

and large forming units?
(b) How would a practical IPM system look like?

What are the components?
How will it be managed?
What are the constraints?
What will be the yard sticks for success or comparative advantage?
Who designs, introduces and sustains an IPM programme/system?

(c) When is IPM not needed, possible or unacceptable?

11. Discuss how development and implementation of IPM programmes can be 
undertaken in Africa.

12. Discuss how to develop an IPM system for small scale farmers in Africa.
13. Discuss the principle and elements of pest surveillance.
14. Discuss the use of monitoring and forecasting in pest management
15. Discuss forecasting and of infestation of Desert Locust and Africa Armyworm 

in Africa
16. Discuss past forecasting possibilities and limitations.
17. Discuss the assessment of insect pests and crop losses.
18. Discuss the principles and elements of pest forecasting and pest surveillance.
19. Discuss the economics of pest management.
20. Discuss the economic strategies and decisions in pest management.

EXERCISE 10.  BREEDING FOR PLANT RESISTANCE TO INSECTS AND 
DISEASES

QUESTIONS FOR DISCUSSION

1. Discuss the use of plant resistance in insect pest management systems.
2. Discuss some of the criteria used to evaluate insect resistance in plants.
3. Discuss the types and classification of resistance to insects.
4. Discuss situations when plant resistance to insects may offer significant 

advantages over other control methods.
5. Discuss 3 ways on how you would locate sources of plant resistance to 

insects.
6.

(a) What are the disadvantages of using natural field populations of insect 
pests for plant resistance studies?

(b) Discuss how you would manipulate field insect pest population for 
plant resistance studies.

(c) Mention 3 ways of manipulating insect populations in order to 
determine if insect resistance exists in plant material.



(d) Di
sc
us
s 
th

e advantages and disadvantages of using caged insect populations for 
plant resistance studies.

(e) Discuss the advantages and disadvantages of supplementing insect 
pest populations with artificially reared insects for plant resistance 
studies.

7. (a) What are the advantages and disadvantages of using plant seedlings 
to differentiate between resistance categories?

(b) When is it necessary to evaluate test plants at mature stage?
(c) Discuss the insect and plant measurements that are useful criteria 

for resistance.

8. Discuss the use of biotechnological methods to develop plant resistance to 
insects.

9. Discuss the morphological characters that impact resistance to plants.
10. Discuss breeding for insect resistance to maize, wheat, rice, sorghum and 

cotton.
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QUESTIONS FOR DISCUSSION

182. Discuss the economic aspect of crop loss and pest control at the farm level.
183. Discuss the place of sample survey in crop loss estimation.
184. Discuss the insect infestation and their effects on growth and yield of field 

crops.
185. Discuss the question of applicability of economic threshold of insect pest 

infestation in peasant agriculture in Africa.
186. Discuss the possible explanation of plant yield increase following insect 

damage.
187. Discuss some relationships between yield and infestations.
188. Discuss the methods for studying the pest/yield relationship and for 

appraising losses due to insects.
189. Discuss the factors affecting insect population dynamics.
190. Discuss the economics of pest and crop loss management.
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191. cuss how development and implementation of IPM programmes can be 
undertaken in Africa.

192. Discuss how to develop an IPM system for small scale farmers in Africa.
193. Discuss the principles and elements of pest surveillance.
194. Discuss the use of monitoring and forecasting in pest management.
195. Discuss forecasting of infestation of Desert locust and African Armyworm 

in Eastern Africa.
196. Discuss pest forecasting possibilities and limitations.
197. Discuss the assessment of insect pests and crop losses.
198. Discuss the principles and elements of pest forecasting and pest 

surveillance.
199. Discuss the economics of pest management.
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PESTICIDES AND PESTICIDES
LEGISLATION

Exercise 1

1. Growers use pesticides with the purpose of reducing target pests to zero 
population levels. Is this possible or desirable?

2. What advantages has a systemic pesticide over other types of pesticides?
3. Is long residual effectiveness in a pesticide necessarily an attribute? Under 

what conditions could it present a hazard?
4. How may pheromones be used in insect control programs?
5. Why are pheromones generally specific for a species of insects?

Exercise 2

1. In what ways may pesticides be hazardous to humans?
2. What is the meaning of LD50? LC50?
3. Differentiate between toxicity and hazard in relation to pesticides.
4. Why has the use of some pesticides been banned? Restricted?
5. Is residual persistence a desirable characteristic in a pesticide?
6. What undesirable characteristics do the organochlorines have? The 

cyclodienes? The organophosphates? The organocarbamates?
7. In what ways may fumigants be used in pest control?
8. Discuss the advantages and disadvantages of using fumigants, where 

applicable.
9. Explain the four categories of pesticides toxicity (toxicity ratings).

Exercise 3
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1. Why do pyrethrins or pyrethroids generally require synergists?
2. What problems limit the use of dust formulations?
3. How are granular formulations used?
4. What are safer as foliage sprays, wettable powders or emulsifiable 

concentrates?
5. What advantages have poison baits over sprays?
6. What types of insects and diseases can be prevented from damaging seeds 

by chemical seed treatments?
7. Does seed treatment alone ensure a crop free from pathogens that are 

carried on or in the seed?
8. What may happen when two incompatible pesticides are mixed in a spray 

solution and sprayed on plants?
9. Discuss the problems caused by the exclusive heavy use of pesticides.
10. Explain biomagnification of a pesticide in food chain.
11. Explain the mechanism of pesticide resistance build-up in an insect

population.

Exercise 4

1. What pesticide name is up to mean more to a grower, the chemical name, 
the common name or the trade name?

2. Why is it important to act quickly when pesticide poisoning is suspected?
3. What types of pesticides require protective clothing and respirators?
4. What are the liquid absorbent items of clothing such as gloves, hats or 

shoes dangerous for the operator to wear when applying 
organophosphates?

5. What types of respirator should one use in indoor fumigation with a highly 
toxic fumigant? In outdoor spraying with a highly toxic organophosphate?

Exercise 5

1. What are the advantages of dusting over spraying? Vice versa?
2. What are the limitations of dusting for crop pest control?
3. Which will give the better coverage of heavy foliaged plants – spraying or 

dusting?
4. What advantages has aerial application of chemicals over ground 

applications? Disadvantages?
5. Why is soil fumigation becoming more and more practical?



6. How useful is a fumigation chamber to a greenhouse operator? To a 
nursery stock grower?

Exercise 6

1. In what form are chemicals most effectively applied to plants, taking into 
consideration coverage and retention?

2. What are the advantages of using equipment that allows complete coverage 
of an orchard or field in a day or two?

3. What might growers do if individually they cannot afford to purchase an 
efficient sprayer, or if their fields are too small to warrant the purchase of 
such equipment?

4. How does one go about determining the efficiency of a machine?
5. Should a grower be able to inspect, remove and replace parts in his 

application equipment himself, or should be use the services of a qualified 
mechanic as we do with our automobiles?

6. Of what significance of pump capacity in a sprayer?
7. Discuss the usefulness of each of the four types of spray patterns that may 

be produced by using the proper nozzle.
8. Why should a sprayer be cleaned carefully after each day’s work?
9. What are the dangers of using 2, 4-D in a sprayer also employed for other 

purposes?
10. What factors should be considered while a tree is being sprayed?
11. Explain the techniques of spraying a tree from the ground with the wind 

from the south to avoid being covered in spray.
12. Why do very few growers spray trees from the ground?
13. Under what conditions might dusting be as effective as spraying?
14. In your opinion, what type of equipment can be relied on to give the best 

coverage of orchard trees? Row crops? Grain or forage crops? Forested 
areas?

15. What are the limitations of spray schedule?
16. If dripping from the foliage occurs in concentrate spraying, how should it 

be corrected?

Exercise 7

1. Discuss the basic principles of insect pest control with insecticides.
2. Summarize the purposes for formulating insecticides.
3. Describe how the common formulations of insecticides are made.
4. Explain the need for various formulations of insecticides.



5. Describe the modes of action for the organochlorine, organophosphate, 
carbamate and synthetic prethroid insecticides.

6. Identify insecticide classifications based on the chemical structures of 
insecticides.

7. List several factors that influence efficacy.
8. Discuss the positive and negative aspects of insecticide utilization.
9. Discuss several factors that influence insecticide efficacy.
10. Clarify the meaning of selective insecticides.
11. Compare the value of selective versus broad spectrum insecticides.
12. Describe ways of achieving selective action with insecticides.
13. Discuss methods of improving selectivity of insecticides.
14. Outline the instructions provided on a typical insecticide label.
15. Write short notes on each of the following:-

(a) Insecticide application techniques.
(b) Toxicity of pesticides.


