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CONCEPT OF PEST; TYPES OF WEED & INSECT PEST 

 

Definition 

est can be defined as any organism which injuries man, his property or his environment, or 

which annoys him. Such organisms include principally certain insects, nematodes, fungi, 

weeds, birds, and rodents or any other terrestrial or aquatic plants or animal life. Pest is any 

organism that interferes negatively with human activities. The pest concept is anthropocentric and 

circumstantial. It is anthropocentric the sense that man is the central focus and circumstantial in 

the sense that an organism may be a pest under one condition and be beneficial in another situation. 

In agriculture, we normally express concern when damage done to a crop by a specific crop pest 

or group of pest causes a loss in yield and quality because this will cause a reduction in profit. 

When the loss in yield reaches a certain level, the pest is designated an economic pest. 

According to Edward & Heath (1964), the pest status is reached when there is 5%   loss in yield 

of a particular crop. In Crop Protection Technology, the clarification of the following interrelated 

concepts is essential to any meaningful appraisal of the pest situation. 

The first concept is that of Economic damage; being the amount of damage done to the crop that 

will justify the cost of artificial control measure. It is damage done to crop by pest that is 

statistically significant at 5% level of probability. Equally important is Economic Injury Level 

(EIL); being the lowest pest population density that can cause economic damage. EIL is the number 

of pest that will cause a damage that is equal to the cost of controlling the pest. This varies from 

crop to crop, season to season, area to area. For practical purpose, there is an Economic threshold 

defined by Stern et al (1959) as the pest population density at which control measure should be 

started or introduced to prevent the ever increasing pest population from reaching Economic Injury 

Level. 

To the farmers, the Economic Threshold is the level above it pays them to control the pest and 

below which is uneconomical. Here the fundamental importance is the cost benefit ratio. The 

mathematical formula for calculating Economic threshold (ET) involves: 

 

 

ET =    C 

             

            PDK 

Where, 

ET = Economic Threshold 

C = Cost of implementing control measure 

P = Price of crop per tone 

D = Loss in yield (t ha-1) associated with the number of pest. 

K = Reduction in pest by use of control measure 

P 
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 The idea of Economic Threshold is based on the fact that organism in relatively stable 

environment will reach a state of equilibrium in the environment over a time. Dynamic period of 

equilibrium means that the population varies from season to season, year to year, or place to place, 

for particular place. 

 There is an average population density which is stable over a long period of time. The 

Economic Threshold and Economic Injury Level are normally above the average population. 

 

 

 

Pest Population 

 

                                                                         Economic Injury Level 

 

 

                                                                    Economic Threshold  

                  

                                                                            Average Pest Population 

 

                                                                Time 

 

 

THORITICAL PEST POPULATION IN REACTION TO ECONOMIC THRESHOLD & 

ECONOMIC INJURY LEVEL 

 

ase on the concept of Economic Threshold, pests are categorized into four groups. They 

are: 

The non-economic / potential pests:  These are pests whose population level never reaches 

the Economic Threshold or Economic Injury Level 

 

                Population 

                                                                                          Economic Injury Level 

 

 

                                                                                        Economic Threshold 

 

                                                                                               Average Pest Population 

 

          Time 

 

Occasional Pests:  These are pests whose population occasionally reaches Economic Threshold or 

Economic Injury Level. Insect pest featuring such are those that periodically damage cereal crops 

B 
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and grasses in Sub-Saharan Africa. Examples are stem borers & army worm of cereals in West 

and East Africa. The Variegatus grasshopper (Zonocerus variegatus) in West Africa and the host 

of Lepidopterous larva (butterfly) attacking deciduous forest trees, arable as well as plantain crops. 

 

                            

                                                                                                Economic Injury Level 

       

 

                                                                                              Economic Threshold 

 

                                                                                                    Average Pest Population 

 

   

          Time 

 

Key or Major Pests: They are pests whose population frequently reaches the Economic Threshold 

or Economic Injury Level. They perennially inflict damage on crops and their population level 

hardly fall below Economic Threshold   level. Examples is the case of Maruca testulalis on 

cowpea, Dysdesus spp and red boll worms on cotton, Sorghum midge and Quelea birds in most 

part of grain producing Guinea & Sudan Savannah of tropical Africa. 
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Perennial Pests: These are pests whose population is always above the Economic Injury Level 

and Economic Threshold. Control measures should be introduced immediately such pest is seen. 

 

                    Population 

 

                                                                                        

                                                                                             Average Pest Population                                                                 

 

                                                                                               Economic Injury Level 

 

                                                                                            Economic Threshold 

                                                            

                                                                                    

Time 

Importance of Crop pest 

Crop productivity in most of Africa is generally low. This is due to losses from pests and diseases. 

Therefore, the reduction of losses due to pests and diseases is an important element in increasing 

the efficiency of crop production. These losses occur from planting of the seeds through field 

phases of production to storage and processing.    

 

Conditions which promote pests  

a) Favourable climatic conditions.  

The most common way in which organisms attain pest status is simply by an increase in number. 

Seasonal increases in pest numbers are usually controlled by climatic conditions and biological 

pressures. These climatic conditions include temperature, humidity, rainfall and sunlight. Aphis 

gossypii (the cotton aphid) outbreaks commonly occur on young plants in spells of dry weather, 

but clear up rapidly with the onset of the rains. In Great Britain, outbreak of certain aphids can be 

expected in years following a mild winter. The reverse is the case after a very severe winter.   

b) Biological change  

When the environmental conditions are favourable, an ecological change can covert a harmless 

organism into a pest. The major ecological reasons for an organism developing pest status include:  

i) Change in cultural practices. E.g. monocultures represent a concentration of plants of the same 

species over a wide area and this is beneficial to the insect or organism which will thereby have 

little difficulty in finding its host plant.   

ii) Change in the character of the food supply. Plants grown for agriculture have normally been 

selected for their nutritive value and therefore more attractive to pests than their wild relatives. 

E.g. Sorghum and maize are more attractive to stem borers than are wild grasses.   

iii) Introduction to new environments. Insects and other organisms become established as pests 

when taken to countries where they did not previously exist. In the new country, the natural 

enemies (parasites and predators) and competitors for food are often absent, hence allowing the 

population of the new pests to increase dramatically e.g. icerya purachasi mask. (Cotton cushion 
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scale) is a native of Australia but was introduced into California in 1868. By 1887, it has become 

a serious pest of citrus in its new environment. Most storage pests exist in small population in the 

field but increase  

economically in numbers and become serious pests in the favourable climatic and abundant food 

of a grain store. E.g Sitophilu oryzae (L) on maize cob, Stotroga cerealella (oliv.) on sorghum and 

the bruchids on cowpea.   

iv) Change in host/natural enemy relationships. The application of pesticides on a large scale in 

agricultural operations generally affects natural enemies more than the pests. E.g Ascotis selenaria 

(the giant cooper) is normally a minor pest of robusta coffee in Uganda. It became a serious pest 

of Arabica coffee in Kenya after very frequent use of parathion in coffee plantation.   

v) Loss of competing species. Under monoculture conditions, there are fewer insect species than 

under natural conditions and many species now become pests which were not pests under natural 

conditions.   

vi) Economic change. A pest may arise purely for economic reasons because of a change in the 

value of a crop. Damage that is not serious when prices are low can be very important when prices 

are high. If the crop is in short supply, consumers overlook a little damage.   

Generally, organisms which cause significant economic loss in quantity and/or quality of crops 

and plant products are widely recognized as pests and disease organisms 

 

INSECT 

Entomology is a branch of biology that focuses on the study of insects. The word entomology comes 

from the French word “entomologie” coined from the Greek word “entomon” meaning “insect” + 

“logia” meaning the “study of”. “Entomon” comes from the word “entomos” which means "having a 

notch or cut (at the waist)," so called by Aristotle in reference to the segmented division of the insect 

body, from “en-” meaning “in” + “temnein” meaning “to cut” (Online Etymology Dictionary, 2011). 

In the strict sense, entomology is the study of insects, but entomologists often study other arthropods 

such as arachnids (e.g., spiders, scorpions and mites), myriapods (e.g., millipedes and centipedes) and 

even crustaceans (e.g., crabs and isopods). Nevertheless, insects (those organisms belonging to the 

class Insecta) are studied by entomologists, arachnids are studied by arachnologists and acarologists 

(those who specialize on mites and ticks), myriapods are studied by myriapodologists, and crustaceans 

are studied by carcinologists (also known as malacostracologists or crustaceologists). Recent 

phylogenetic studies have placed organisms previously included in the class Insecta, such as diplurans 

(order Diplura), proturans (order Protura) and springtails (order Collembola) into a sister group called 

the class Entognatha. Hexapods (six legged organisms) of the class Entognatha have long been treated 

as insects, and thus are generally studied by entomologists too. The word “entognathology” may be 

proposed as the study of these non-insect hexapods, and the word “entognathologist” to describe those 

who study them. 

 

What is an Insect?   

Insects are small animals with 6 pairs of legs that range from less than 1 mm to about 30 cm long. 

Within the phylum Arthropoda, the classes Insecta and Entognatha (together forming the 
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superclass Hexapoda) have the most developed tagmosis, that is, their body segments are arranged 

into well-defined functional body parts known as tagmata (singular tagma). Adult insects and 

entognathans are characteristic in having three tagmata, the head, thorax and abdomen (Figs 1 & 

2, left). Besides bearing the mouthparts, the insect head contains many of the sensory organs that 

perceive and process external information (e.g., antennae, eyes and ocelli). The thorax bears the 

locomotory organs (i.e., legs and wings). The abdomen contains most of the organs associated 

with metabolism and reproduction. The insect body is protected by a hard external “shell” or 

integument called the exoskeleton, which is composed of cuticle that is secreted by the epidermis. 

Cuticle is formed of chitin (an amino-sugar polysaccharide) and protein, and there are several 

layers that vary in development and composition on different areas of the body to allow flexibility 

or strength of the body wall.    

Other arthropods have a more reduced type of body segmentation - for example, arachnids have 

two tagmata, the cephalothorax (or prosoma) and the abdomen (or opisthosoma) (Fig. 2, right). 

Insects have different types of metamorphosis, but all entognathans have incomplete 

metamorphosis (see Section 5.3.). Some morphological differences between the Insecta and the 

closely related Entognatha are as follows (features of Entognatha in parenthesis): (1) mouthparts 

exposed or in technical terms ectognathous (mouthparts not exposed, entognathous); (2) adults 

usually with compound eyes and ocelli (eyes and ocelli usually absent, rudimentary when present); 

and (3) legs composed of six segments (legs composed of four or five segments).    

Colloquially, insects are often referred to as “bugs”, however, in entomology; the word “bug” is 

strictly used for insects belonging to the order Hemiptera. Insects in this order, especially those of 

the suborder Heteroptera are known as “true bugs”. Although insects of the family Coccinellidae 

(Fig. 11) are sometimes called ladybirds or ladybugs, these are neither birds nor true bugs, but 

actually beetles, and thus the names ladybird beetles or lady beetles are preferred by entomologists. 

For common names of true bugs, e.g., assassin bug, leaf-footed bug or giant water bug, the word 

‘bug’ is written separately from its adjective or descriptor.    
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Figure 1. A colorful eumastacid grasshopper (Insecta: Orthoptera: Eumastacidae). Photo by T. 

Kondo.    

 
 

Figure 2. Comparison of an insect and an arachnid. Left. The fruit fly, Anastrepha striata (Insecta: 

Diptera: Tephritidae) showing its three main body parts. Right. The crab spider, Gasteracantha 

cancriformis (Arachnida: Araneae: Araneidae) showing its two main body parts.  

 

Many insect common names end with the word “fly”, e.g., butterfly, dragonfly, mayfly, whitefly, 

but these are really not flies; butterflies belong to the order Lepidoptera, dragonflies belong to the 

order Odonata, mayflies belong to the order Ephemeroptera and whiteflies belong to the order 

Hemiptera. In entomology, “flies” are insects belonging to the order Diptera, and for this group, 

common names are usually written with the word fly separately, e.g., fruit fly, vinegar fly, deer 

fly, house fly, etc 

 

Characteristics of Insect Pest 

i. Insects like other mandibulates have one pair of pre-oral antenniform appendages   

ii. The insect body is usually divided into three parts – head, thorax and abdomen    

iii. The insect head consists of six segments bearing a pair of antennae (segment 2), a pair of 

mandibles (segments 4), 1st maxillae (segment 5) and a pair of 2nd maxillae (segment 6). 

Compound eyes are present   

iv. The thorax consists of three segments and bears three pairs of walking legs ventrally and two 

pairs of wings dorsally   

v. The abdomen consists of eleven segments usually and bears no ambulatory appendages   

vi. Insects respire by means of trachea which open via segmentally arranged spiracles   

vii. Excretion in insects is by means of malpighian tubule 
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Insect Morphology: External Anatomy 

 
 

The three main sections of an insect body are the head; the middle section or thorax and the hind 

section or abdomen.   

 

THE HEAD: The head bears the antennae, the mouth part and the eyes. The compound eyes are 

located on either side of the head and composed of hexagonal facets called corneal lenses. 

Compound eyes are complex and diverse  

(a) ANTENNAE: These are paired appendage that articulate with head capsule and are located on 

the anterior part near the compound eye.   

(b) MOUTH PARTS: This varies with feeding habits. The mouth part of a chewing insect such as 

the grasshopper has upper lip called the labrum; and a lower lip called the labium. These two serve 

to hold the food; between these are two pairs of jaws that work sideway. The upper jaws or 

mandibles are for crushing; and the lower pair, the maxillae manipulate (breaks it into smaller 

particles) the food. On the maxillae and the labium are two pairs of sensory structures called palpi. 

On the floor of the mouth is the tongue like hypopharynx which secretes digestive juices. The 

sucking type of mouth is a modification of the chewing type. The butterfly’s coiled proboscis or 

sucking tube is a modification of the maxillae.   

 

THE THORAX: The head is attached to the thorax by means of a membranous region, the neck 

or cervix. The insect thorax is divided into three segments namely; Prothorax, Mesothorax and 

Metathorax. On the each of the segment is a pair of legs in winged insects. The thorax also bears 

one or two pairs of wings. Spiracles which are the external openings of the respiratory system are 

located on each side of the pleura.   
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LEGS: The generalized insect legs consist of six segments as follows:  

(i) a basal coax  

(ii) Trochanter  

(iii)  Fermur  

(iv)  Tibia  

(v)  Tarsus   

(vi)  Pretarsus,  

which usually bears a pair of moving claws. Insect legs although typically ambulatory in function 

have been modified extensively in several directions. So typically developed insect legs are:   

Cursorial with legs adopted for walking and running.  

Fussorial with forelegs highly modified bearing heavily sclerotised digging claws e.g. the male 

cricket.  

Raptorial with forelegs modified for grabbing and holding preys e.g. praying mantis.  Salfatorial 

with enlarged hind legs that accommodate muscles used in jumping e.g.grasshopper.  Natational 

with leg modified for swimming e.g. legs of water beetle. The legs of many insects also bear 

various specialized features e.g. carbiculum or pollen basket on the hind tibia of the honey bee.  

WING: - The wings are borne on either or both the mesothorax and metathorax segments. The 

wings arise as outgrowth of the integuments between the tergal and pleural sclerites. There are 

considerable variations in the wings of insects with respect to size and veination. Functions:  The 

most obvious function of the wings is for flying; however, wings have been modified for; (i) 

Protection: - e.g. hard forewings of the beetles. (ii)  Production of sound e.g. the Homoptera (iii) 

Stability of flight: - Trueflies with balancers  

ABDOMEN:  The abdomen typically has 11 segments; though no more than 10 are visible. It 

contains a large part of the digestive system. The terminal segment may bear a pair of appendage 

called CERCI.    

 

Economic Classification of Insects   

Insects are a very important group of animals because of their beneficial and adverse effects on 

the life of man. They have made a tremendous impact on the environment, on human activities 

and health. Medical, economic and agricultural Entomology are important branches of science.   

Insects can be classified as follows based on their economic importance:   

 Injurious Insects,  

 Beneficial Insects, 

 Helpful Insects,  

 Household and Disease Carrying Insect  
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Injurious Insects (Insect Pest) 

a) Pests of cultivated plants (crop pests): Each cultivated plant harbours many insect pests which 

feed on them and reduce the yield of the crop. Field and horticultural crops are attacked by many 

insect species. (e.g.) cotton bollworm, Rice stem bores.    

b) Storage pests: insects feed on stored products and cause economic loss. (e.g.) Rice weevil, Pulse 

beetle.    

c) Pest attacking cattle and domestic animals: Cattle are affected by pests like Horse fly, Flesh fly, 

Fleas and Lice. They suck blood and sometimes eat the flesh.    

Common and Scientific names of some insect pests are: Larger Grain Borer – Prostephanus 

truncates, Lesser Grain Borer – Rhizopertha dominica, Been Weevil – Callosobruchus maculatus, 

Maize Stalk Borer – Busseola fusca, Elegant Grass Hopper – Zonocerus variegatus, Honey Bee – 

Apis mellifera   

 

Beneficial Insects    

a) Productive insects    

i) Silk worm: - The silk worm filament secreted from the salivary gland of the larva helps us in 

producing silk.   

ii) Honey bee: - Provides us with honey and many other by-products like bees wax and royal jelly.   

iii) Lac insects: - The secretion from the body of these scale insects is called lac. Useful in making 

vanishes and polishes.    

b) Insects useful as drugs, food, ornaments etc,    

i) As medicine e.g. Sting of honey bees- remedy for rheumatism and arthritis, Eanthoridin 

extracted from blister beetle –useful as hair tonic.  

 ii) As food - for animals and human being.  For animals - aquatic insects used as fish food.  Grass 

hoppers, termites, pupa of moths. They have been used as food by human beings in different parts 

of the world.    

(c) Ornaments, entertainers    

- Artists and designers copy colour of butterflies.  - Beetles worn as necklace.  - Insect collection 

is a hobby    

(d) Scientific research   

Drosophila and mosquitoes are useful in genetic and toxicological studies respectively.    

Helpful Insects    

(i) Parasites: These are small insects which feed and live on harmful insects by completing their 

life cycle in a host and kill the host insect.  E.g. egg, larval and pupal parasitoids    

(ii) Predators: These are large insects which capture and devour harmful insects. E.g. 

Coccimellids, Preying matritids.   
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(iii) Pollinators: Many cross-pollinated plants depend on insects for pollination and fruit set. E.g. 

Honey bees, aid in pollination of sunflower crop.    

(iv) Weed killers: Insects which feed on weeds and kill them. E.g. Parthenium beetle eats on 

parthenium. Cochneal insect feeds in Opuntia dillenii.    

(v) Soil builders: soil insects such as ants, beetles, larva of cutworms, crickets, collembola, make 

tunnels in soil and facilitate aeration in the soil. They become good manure after death and enrich 

soil.    

(vi) Scavengers: Insects which feed on dead and decaying matter are called scavengers. They are 

important for maintaining hygiene in the surroundings. E.g. Carrion beetles, Rove beetles feed on 

dead animals and plants.    

Household and Disease Carrying Insects (Insect Pest)  

i) Pests which cause damage to belongings of human beings like furniture, wool, paper etc. E.g. 

Cockroaches, furniture beetle, sliver fish, etc.    

ii) Pests which cause painful bite, inject venoms. E.g. Wasps, bees sting us. Hairy caterpillar 

nettling hairs are poisonous. Mosquitoes, bugs bite and suck blood from us.    

iii) Disease-causing: Mosquito - Malaria, Filariasis, Dengue fever. Housefly- Typhoid, Cholera, 

Leprosy, Anthra 

Economic importance of insect pests  

This refers to the merits and demerits of insect pests.                                   

 

Demerits  

 Reduces values or quality of food 

 Reduce yield or quantity of output.   

 Vector of Diseases  

 Injuries to Man and Animals  

 Effects of Recreation.    

 Effects on Stored Products, Household and Structural Materials      

 Merits (beneficial insects)  

 Agent of Pollination  

 Subject of Scientific or Biological Studies  

 Source of Drugs  

 Predators and Parasites. 

  Aeration of Soil  

 Food for Man and Animals.  

 Makers of useful by-products (a) Honey and wax are bi-products from the honey bee Apis 

mellifera. Wax is used in making candle, cosmetics, polish, crayon and in leathering works. Honey 

is the earliest sweetener and is used in healing of wounds and curing of throat ailments among 

other uses. (b) Silk spun by the larva of the silkworm moth is an ultra sheer fabric used primarily 

for wide array of garment materials (c) Shellac produced by the Asiatic lac insects, Laccifer lacca 
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is used for making varnish. (d) Dyes – A southwestern scale insect – Dactylopius coccus is a source 

of the crimson dye, cochineal  

 Baits – Insects such as Dobson fly are used in sport fishing as bait  

 Crop Production - Agents of Decomposition and Nutrient Recycling, - Destruction of weeds     

          

 

General Classification of Insects  

The class “INSECTA” could be divided into winged and wingless insects called Pterygota and 

Apterygota respectively.  The class “INSECTA” possesses 29 Orders. Each order is divided into 

families.  The housefly could be classified as thus: Kingdom: Animalia, Phylum: Arthropoda, 

Class: Insecta, Family: Muscidae. Order: Diptera, Genus: Musca. Specie: domestica   

 

Insects in our environment are numerous, some are yet unidentified, even trained entomologists 

find it difficult to recognize instantly every insect specimen that comes their way.  

There are 29 orders identified and discussed based on their characteristics and biological 

properties. Out of these orders, 7 constitute the highest population of our pest problems. The list 

below begins from the most primitive insects to the most highly evolved insects.  

  

Class: Insecta  

  

Subclass Apterygota- primitively wingless insects  

  

1  Protura     - Proturans  

2             Collembola   - Springtails  

3  Diplura     - Diplurans  

4  Thysanura    - Bristletails  

5  Microcoryphia   - Jumping bristletails  

  

Subclass Pterygota:  Winged and secondarily wingless insects.  

  

6 Ephemeroptera  - Mayflies  

7 Odonata    - Dragonflies and damselflies  

8 Orthoptera    -Grasshoppers, crickets, cockroaches, mantis  

        and walkingsticks  

9 Dermaptera               - Earwigs  

10 Isoptera    - Termites  

11 Embioptera                - Web spinners  

12 Plecoptera     - Stoneflies  

13 Zoraptera     - Zorapterans  

14 Psocoptera     - Psocids  
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15 Mallophaga                - Chewing lice  

16 Anoplura     - Sucking lice  

17 Thysanoptera                - Thrips  

18 Hemiptera     - Bugs  

19 Homoptera    - Aphids, scale insects, hoppers, cicadas, psyllids and whiteflies.  

  

 

Division Endopterygota - Complex body change during growth   

  

20 Neuroptera     - Alderflies, anthions, dobsonflies, fishflies,     

                  lacewings, snakeflies and owlflies   

21 Coleoptera     - Beetles  

22 Strepsitera     - Twisted-winged parasites  

23 Mecoptera     - Scorpionflies  

24 Trichoptera                - Caddisflies  

25 Lepidoptera                - Butterflies and moths  

26 Diptera     - Flies and mosquitoes  

27 Siphonaptera               - Fleas  

28 Hymenoptera               - Ants, bees, wasps and sawflies  

 

Subclass Apterygota  

  

This subclass constitutes a group of the most primitive insects in orders Protura, Collembolan, 

Diplura, Thysanura and Microcoryplia. They are primarily wingless: they lack wings, likewise 

their ancestors. Internal structures that strengthen the thorax for flight in winged insects are absent. 

The development shows little changes in form referred to as no metamorphosis.  

  

Order Protura - Proturans  

 They are unusual insects, small (0.6 to 2.0cm long), whitish with stylet mandibles. They lack eyes 

and antennae. Front legs emerged out in front of the head. There is presence of numerous sensillae 

which function like antennae. They live in soil and decomposing plant material, where they feed 

on organic debris and fungal spores. They are not regarded as pests.  

  

Order Collembola - Spring Tails  

 Collembola are small (0.2 to 10) mm length. They may be terrestrial or semi-aquatics. They are 

found most frequently in moist environments including soil, decaying leaves and wood on forest 

floors, at the edges of ponds. They are microscopic. The common name, spring tail comes from 

the furcula arising from the underside of the abdomen, near the tip.  
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Fig. : Collembola  

  

Order Diplura - Diplurans  

Diplurans are small, blind, whitish insects, less than 7mm long, with many segmented antennas. 

Diplurans are small in size, low abundance with secretive habits and are rarely seen, but often 

exist in soil and soil surface debris. It possesses two prominent cerci at the tip of the abdomen, 

hence the name diplurans.  

  

Order Thysanura-Bristletails  

 They are medium-sized insects (7-19) mm long with a flattened body and are mainly terrestrial, 

found in wood lands, under decaying bark, in termite nests or mammal burrows.  

  

The most distinguishable features of these insects are the two long cerci and a filament at end of 

abdomen that resembles a tail. A compound eye is present and scales cover the body. The most 

prominent species are silver fish (Lepisma saccharina). They are minor household pests that cause 

damage to possessions by feeding on starchy substances and on books. They also feed on starched 

clothing and curtains.  
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Order Microcoryphia - Jumping Bristle Tails  

They resemble bristletails in size and appearance but differ in having a cylindrical body and 

several abdominal styli arising beneath the abdomen. They have large compound eyes and 

chewing mouthparts. Their ability to jump (25 to 30)cm when disturbed brings up the name 

jumping bristle tail. They are found frequently in wooden habitats under leaves, rocks, and bark 

of decaying logs. They feed mainly on algae and sometimes feed on lichens, mosses and other 

materials.  These species are not regarded as pest.  

  

Sub Class Pterygota  

 These are characterised by possession of wings in the adult stage, some adult pterygota wings 

for example fleas, which evolved naturally in this condition and their ancestors were reported 

with possession of wings.  In essence pterygotes are primarily winged but secondarily wingless. 

Pterigotes constitutes 25 orders, twelve of which are discussed below:  

  

Order I: Ephemeroptera  

 They are about 2,000 species and are commonly known as may-flies. The adults live for only a 

few hours (Ephemeral means living for a short time). The short life of the adult is compensated 

for by a nymphal life of up to three years. Mayflies are soft bodied insects with large eyes. They 

have minute antenna. The mouth parts of adult mayflies are atrophied. The wings are 

membranous with the hind pair smaller than the anterior. The cerci are slender and pointed. The 

legs of adults are useless for walking and are only used for clinging to vegetation. The nymphs 

are aquatic. The nymphs are phtophagous, with cylindrical bodies and legs are modified for 

burrowing. The nymphs of this order constitute important fish-food.  
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 Fig. 4: A Mayfly  

  

Order II – Odonata (Dragon and Damsel Flies)  

  

Insects in this order are very large insects with elongated bodies and very large eyes. The antennae 

are small and have strongly toothed and biting type mouth part. Cerci are very small and have 

only one segment. The wings are membranous; each wing has a peculiar dark spot called 

pterostigma.  

  

Dragonflies are predaceous; they feed on insects caught in flight by means of the numerous leg 

spines. The legs are not used for locomotion.  The eggs of odonata are normally laid in water or 

in aquatic plants and feeds on small crustaceans and insects.  

  

Order odonata consists of two main groups:  

  

(i) The Zygoptera (Damsel flies) which have slender bodies  

(ii) The Anisoptera (Dragonflies) which have robust bodies  
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(a) Dragonflies   

 

 

 

 

(a) Damsel flies   

 

 

 

 

 

 

  

  

Fig. 5:  

  

Order III – Dictyoptera  

 This order includes the cockroaches and praying mantis. They have general biting mouth part. 

The forewings are narrower and stouter membranous and fan-folding. The cerci are short and 

jointed. Styles are present in males and eggs are laid in Ootheca.  

  

There are two distinct types of insects in this order   

  

(i) Cockroaches - 4,000 species  

(ii) Mantids - 2,000 species   

  

The bodies of cockroaches have dorsoventially flattered legs which are strongly developed for 

running with large coxa. Cockroaches occur in kitchen, toilets and other places with high 

temperature while mantids are predatory insects. The forelegs are raptorial: the two posterior legs 

are slender and movement is slow and ungainly.  
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 Cockroaches           

  

Order IV   Orthoptera  

 The term Orthoptera, means: straight wing. The forewings are modified into tegmina which 

protects the membranous hind wings. The hind wings can be folded to lie at the back and 

modified for jumping; the femur is enlarged and accommodates the muscles for jumping. The 

females have well developed ovipositor. The cerci are short. A peculiar feature of this order is 

possession of special organs for making noise (stridulatory organ). Sound is produced by rubbing 

the legs against the body or wing. Their auditory organs are also well developed. There are three 

main groups in this order:   

1 Long- horned grasshopper (Tetigonidae): They are vegetarians that destroy valuable crops.  

2 Grylidae and grylotalpidae: are crickets and mole crickets which are orthopterans with 

long but straight ovipositors. Fore limbs are modified for burrowing. They are omnivores 

and damage the roots off economically important food crops.  

3 Acrididiae: are short horned grasshoppers and locusts, with short antenna. This group 

occurs in large numbers and they destroy crops.  

         

  

  

Praying Mantis   
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 Grasshopper  

  

Order V. Isoptera - The Termites  

 Example is Macrotermes nigeriense (Edible termites): Insects in this order are termites, soft 

bodied insects that live together in large communities. Primitive species tunnel into wood, others 

build large ant hills (termitaria) made up of faeces, saliva and mud. Termites have biting mouth 

parts. The two pairs of elongated wings are very similar, hence the name Isoptera meaning equal 

wings. They are polymorphic i.e. exist in different forms or castes. They appear in three basic 

forms.  

  

1 Reproductive forms  

2 The soldiers (sterile males and females) 

3 The workers (Sterile males and females).  

  

The winged-reproductive forms usually swarm after heavy rains especially in the mornings and 

night, they cast off their wings after flying for some time and the workers enclose the queen and 

king in a royal chamber. There are numerous workers in the colony, who are responsible for 

building nests, fetching food, nursing the young and cleaning the nest with their mouth parts. The 

soldiers have highly sclerotised head with well-developed mandibles. Some lower termites feed 

on wood, digested through the help of symbiotic protozoa e.g. Trichonympha in the gut while the 

higher termites feed on fungi, humus and soil organisms and maintain a garden of fungi to feed 

the young ones and the queen.  
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Order VI – Siphunculata (Anoplura) -The Sucking Lice  

 This order is a small order made up of about 300 species. The Anoplura: sucking lice are blood 

sucking ectoparasites of mammals, while the order Malophaga contains the biting lice and are 

birds’ ectoparasite. Wings are absent (Apterous), they have poorly developed eyes or eyes are 

absent. Their mouth parts are modified for piercing and sucking. There are no segmentation on 

thoracic segments, appear fused together and the body is dorsoventrally flattened.  

 The human louse lives either on the head, body or on the pubic hairs and transmits pathogenic 

agents that cause typhis, relapsing fever and trench fever. Eggs attached to hair or clothing hatch 

as nymphs which molt thrice to become adults.  
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 Sucking lice  

 Order VII-Coleoptera (The Beetles)  

 This order is the largest order in the animal kingdom. Coleopterans are essentially terrestrial 

insects, found in soil or decaying matters on soil. Some are aquatic e.g. Dytiscus (water beetle). 

Most beetles in this order are of economic importance because they destroy farm crops, timber and 

stored products. Fore wings are modified into hard protective elytra which meet in a line down the 

back. Hind wings are membranous and folded beneath the elytra (forewings) and sometimes the 

hind wings may be absent. Mouth parts are biting type legs.   

  
 The Beetles  

  

They are adapted for running or burrowing. Beetles undergo complete metamorphosis from egg 

- larva - pupa. Hence three types of larva appear in different members of this order.  

  

1 Compodeiform: Active predatory larva with well-developed antenna, legs, and sensory 

organs.   

2 Eruciform (Scarabeiform): These are “C Shaped with large sclerotised head. Thoracic 

legs are well developed and abdomen is inflated, soft and whitish in colour.  

http://www.bagitds.wordpress.com/
http://www.bagitds.wordpress.com/


Download Your Course Materials @ 
www.bagitds.wordpress.com 

BAGIT Digital Solutions…where learning is digitizingly fun! 
 

Download Your Course Materials @ 
www.bagitds.wordpress.com 

BAGIT Digital Solutions…where learning is digitizingly fun! 

3 Apodous: (Legs absent): Are crescent shaped and eyeless found in groups living in groups 

in food e.g. weevils.  

  

 

Order VIII – Lepidoptera (Butterflies and Moths)  

Members are large orders of about 140,000 species and bear the name Lepidoptera because the 

wings, bodies and appendages are covered with pigmented scales. Adults Lepidoptera feeds on 

nectar or overripe fruits and the larva are phytophagous. Mouth parts are modified to spiral coiled 

suctorial proboscis. In some moths, mouth parts degenerates and they do not feed. Lepidopteras 

undergo complete metamorphosis (Egg –Larva-  Pupa - Adult). The eruciform larva have well 

developed heads, biting mouth parts, three pairs thoracic of legs and ten abdominal segments, 

larva of Lepidoptera: caterpillars do much damage to crops and are good source of meat for 

Nigerians (Yoruba-Kanni/Munimuni).  

  

 

Order IX- Diptera (The True-Flies)  

They are commonly known as true flies, members of this order include mosquitoes, houseflies, 

midges, and sandflies.  A representative feature of this order is presence of a single pair of 

membranous wings which are borne on the enlarged mesothorax. The hind wings are modified to 

a pair of halters or balancers. Mouth parts for sucking alone or for piercing and sucking. Many 

   Butterfly   
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feeds on nectar of flowers or decaying organic matters, examples include mosquitoes, midges; 

tsetse flies that notably sucks blood.  

  

Three basic types of mouths exist in this order:  

  

1 Housefly type – proboscis are modified for sucking only  

2 Female mosquito type-proboscis modified for sucking and   piercing  

3 Glossina type - mandible and maxillary stylets are lacking. The labium forms the main 

piercing organ.  

  

Members in this order undergo complete metamorphosis.  

  

  

  

  

   Housefly  

  

  

  

            

 

 

 

 

 

 Mosquito  

            

 

 

 

 

 

 

Economic importance of flies   

 Either as adults or as larvae, the blood sucking flies transmit pathogenic organisms causing 

various diseases, such as malaria, sleeping sickness elephantiasis, yellow fever and filariasis. 

        

        

  

  

  

  

          

  

  

  

  

                                                                                          Tsetse fly  
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Housefly act as mechanical carriers of germs on their legs, hairy 

body and contaminate food. Their larva cause injuries to crops 

and their activities result in great financial losses.  

  

This order diptera includes the following families of insects:  

  

1 Culicidae (mosquitoes)  

2 Chironomidae (Midges) (Kotonkan)  

3 Simulidae - causes river blindness  

4 Tabanidae - Horseflies  

5 Muscidae - Houseflies  

6 Drosophilidae  

  

Order X – Hymenoptera  

This order constitutes sawflies, bees, ants, wasps. Members are 

large and about 100,000 species. They exhibit interesting social 

habit, instinctive behaviour, polymorphism, parasitism and 

communication. Wings are membranous and have biting mouth 

type modified for licking and sucking. The larva may be 

polypodous (with many legs) or Apodous (without legs) like a 

caterpillar.  

  

Species of hymenoptera are economically important:  

  

1 Honey bees yield honey and wax  

2 Bees are important pollinators of flower  

3 Parasitic hymenoptera are helpful in the biological control 

of  injurious insects   

4 Family Vespoidea – wasps are carnivorous, they paralyse 

 caterpillars with their sting and store them in the nests for 

young  ones to feed on.  

5 Family Apoidea – bees hind legs are highly modified for pollen collection stored in their 

nest for their larva, while workers function as nurses, ventilators, cleaners foragers 

depending on their age.  

  

  

 

  Order XI Hemiptera  

 They are large group of about 56,000 species, constitute 2 groups:  
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1 Heteroptera – (true bugs) see diagram below  

  

 

  

2 Homoptera – Cicadas, Aphids, scale insects. Cicadas  

The mouth parts of hemiptera are modified for piercing and sucking.  

 

  

Economic importance of hemipterans  

 1         Cause direct and indirect injury to cultivated plants e.g. bugs transmits diseases to 

economic crops such as potato, tobacco, citrus, fruits, sugarcane, maize and cocoa.  

2. The heteropterans are plant feeders hence the name plant bugs.  

3. The scale insects are parasitic infect cocoa and plants in general.  

 

Order XII – Siphonaptera (Fleas/Aphaniptera)  

 Members are small order of about 1,000 species, small wingless  
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(Apterous). A characteristic feature of this order is that, they are laterally compressed. Adult flea 

mouth parts are modified for piercing and sucking. They lack compound eyes, but many species 

have two ocelli on either side, many fleas are blind. Legs are modified for jumping. There is 

presence of claws for holding to the host.  

 

  

Economic Importance  

1 Are ectoparasite of warm- blooded animals (respond to warmth), they leave the   host when 

it dies.  

2 Transmit bacteria e.g. bubonic plague bacillus  

3 Fleas called Jigger (Tunga penestrans) are common in the tropics, burrow into the toes 

and become completely embedded in flesh.  

  

Categories of Insect Pests  

Insects could be classified according to the degree of damage they cause, the frequency of their 

occurrence and their behavioral characteristics. Four categories recognized based on this are:   

 KEY PESTS (Major)  

 OCCASIONAL PESTS:   

 POTENTIAL PEST:  

 MIGRANT PEST: 

 

 

 

 

 

Insect Pest Development 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

     Fleas  
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 Situations that create pest problems could be broadly divided into Ecological and 

Economic/Cultural causes 

1. Ecological causes – This could occur through the following:  

(a) Large Scale Agriculture – provides abundant supply of food  

(b) Planting of highly nutritious crop varieties  

(c) Planting of yield crops.  These factors lead to   

 Higher fecundity of pest  

 Shorter life cycle  

 Faster development rate  

 Higher pest population  

(d) Pesticide application – This create problem such as:  

 Pollution of soil and environment  

 Pest resurgence  

 Pest resistance to pesticide  

 Development of new race  

 Deleterious effects on natural enemies  

(e) Fertilizer application –  

 Some predispose some crops to insect attack e.g. makes them more succulent  Roots grow 

bigger  

 Roots develop more vacuoles that encourage penetration by insects  

(f) Water irrigation – More relevant to water insects  

(g) Migration – Pest movement from one agro ecosystem to another  

(h) Introduction by man  

2.   Economic and Cultural Changes: These are associated with man’s exploding population such  

 Change in cropping system eg monocropping  

 Change in value of crop can make a pest that is of insignificant important to be highly important. 

A higher price for a previously low priced crop makes damage to it more economical e.g. Cassava  

Damage Assessment and Forecasting 

The extent of pest problems depends on:  

(a) Nature of the pest - If highly voracious, damage will be high.  

(b) State of the host attacked - If the host is vigorous, it may be able to resist the attack, but if 

already weak or susceptible it may not be able. 

 (c) The resultant damage - If a defoliator attacks a leafy vegetable, the damage will be felt more 

than when it attacks a fruit vegetable, because leafy vegetables are important for their leaves.  

(d) Economic Value of the effects of damage   

The Damaging Effects of Insects 

 The damaging effects of insects on cultivated plants could be broadly divided into two categories 

viz-viz Direct and Indirect.   

1. Direct Effects of Insects – This varies depending on the mouth part possessed by the insect.  

(a) Biting and Chewing Insects  
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 Reduce the amount of leave tissues available for photosynthesis, thereby hindering the growth 

of plant.  

 When they feed on stem, they tunnel the stem and interrupt sap low.  

 They destroy apical point (growing point) of plant  

 When they feed on root, they disrupt the absorption of nutrients from the soil  

 When they attack flowers and fruits, they reduce seed production and seed germination  

(b) Piercing and Sucking Insects  

 Cause loss of plant vigour due to removal of excessive quantity of sap. In extreme cases, the 

plant dies (wilt off)  

 They damage floral organs and reduce seed production  

 Inject toxins into plant body and sometimes cause development of galls  

 Their infestation provides entering point for pathogens, fungal and bacteria  

 They may induce other abnormalities such as pre-mature leaf fall, leaf curl and deformations  

  

2. Indirect effects of insect feeding  

 Reduces quality of plant products  

 Vector of Diseases  

 Monetary Loss.  

 Cost of preventing potential damage.  

 Loss of Goodwill   

 

1. SUCKING INSECTS. They belong to the order Hemiptera. The insects have sucking and 

piercing mouth parts; and cause damage to crops by sucking saps from them. Their attacks on 

crops lead to wilting in severe cases; and this can be confused with symptoms of drought. Sucking 

insects encouraged secondary infection by introducing diseases organism into the host. e.g 

bacteria, Fungi; and in some cases, the secondary damage can be more than the primary damage 

resulting from feeding activities of the insects. Hemiptera has two sub –orders viz 

  (i) Homoptera – smaller bugs belong to this sub-order e.g. Leafhoppers, Aphids, Mealybugs, 

Cicadas, Psyllids, Scales, Treehoppers  

(ii) Heteroptera – These are bigger bugs eg Clavigralla tomentosicollis), major pest of cowpea); 

and Lygus limeolaris, the tarnished plant bugs   

2. INSECT VECTORS – insects are the most important agents in the transmission of viruses; most 

insect vectors have sucking mouth parts. These are aphis, leafhoppers, whiteflies and mealybugs. 

Nonetheless, some insects with biting mouth parts such as flea beetles and grasshopper also 

transmit viruses e.g. Grasshopper are known to transmit Tobacco Mosaic Virus mechanically. 

Other insect vectors of diseases are (i) White fly Bemisia tabaci – vector of African Cassava 

Mosaic Virus.   

3. STORAGE INSECTS            

Stored product insects belong to the order Coleoptera. They have complete metamorphosis ie eggs          

larva        pupa           adults. There are two major groups of storage insects (i) Primary Insects: 
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These are the ones that are able to attack whole and undamaged seeds or grains and usually initiate 

their attack on the field e.g.  Rice weevil - Sitophillus oryzae, Bean weevil – Callosobruchus 

maculatus (ii) Secondary insects – These are insects that feed on broken or damage grains and 

flour eg flour beetle – Tribolium casteneum                       

SOME IMPORTANT STORAGE INSECT PESTS  

(a) Sitophillus oryzae – Rice weevil  

(b) Sitophillus zeamais (Motsch.) – Maize weevil 

(c) Lasioderma serricone (F.) - Cigarette Tobacco Beetle 

(d) Tribolium casteneum (Hbst.) - Red Flour Beetle 

(e) Trogoderma granarium (Everts). – Khapra Beetle.   

(f) Oryzaephilus surinamensis (L) – Saw-toothed grain beetle.   

(g) Ephestia cautella (Walk) -Ware House Moth  

(h) Sitotroga cereallela (Oliv.) - Angoumois Grain Moth.  

(i) Dermestes lardarius (L)  

(j) Rhizopertha dominica (F) - Lesser Grain Borer  

(k) Prostephanus truncatus (Horn) - Larger Grain Borer (LGB)  

(l) Cryptolestes ferrugineus (Steph) - Rust-red Flour Beetles. 

(m) Callosobruchus maculatus (F.) - Bean weevil.             

 

 Pest Assessment  

This could be done through two ways viz-viz direct and indirect 

Forecasting of pest incidence or outbreak based on information obtained from pest surveillance.    

Uses - Predicting pest outbreak which needs control measure 

         - Suitable stage at which control measure gives maximum protection    

Two types of pest forecasting 

 a. Short term forecasting - Based on 1 or 2 seasons   

b. Long term forecasting - Based on effect of weather parameters on pest    

Accurate forecasting of pest attacks helps control programme to be effective. It depends on the 

established relationship among the following factors; 

 1. stage of development of the crop 

 2. stage of the development of the pest  

3. environmental factors   

 

 Survey    

Conducted to study the abundance of a pest species    

There are two types of survey;    

i. Roving survey    

- Assessment of pest population/damage from randomly selected spots representing larger area   

- Large area surveyed in short period   

- Provides information on pest level over large area    

ii. Fixed plot survey  
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 Assessment of pest population/damage from a fixed plot selected in a field. The data on pest 

population/damage recorded periodic from sowing till harvest. e.g. 1 sq.m. plots randomly 

selected from 5 spots in one acre of crop area in case of rice. From each plot 10 plant selected at 

random. Total tillers and tillers affected by stem borer in these 10 plants counted. Total leaves 

and number affected by leaf folder observed. Damage expressed as per cent damaged tillers or 

leaves. Population of BPH from all tillers in 10 plants observed and expressed as number/tiller.    

Qualitative survey - Useful for detection of pest  

Quantitative survey - Useful for enumeration of pest    

 

 

 

Sampling Techniques    

Absolute sampling - To count all the pests occurring in a plot 

Relative sampling - To measure pest in terms of some values which can be compared over time 

and space e.g. Light trap catch, Pheromone trap    

 

Methods of sampling    

a. In situ counts - Visual observation on number of insects on plant canopy (either entire plot or 

randomly selected plot)    

b. Knock down (Sudden trap) - Collecting insects from an area by removing from crop and 

counting    

c.  Netting - Use of sweep net for hoppers, odonates, grasshopper     

d.  Narcotized collection - Quick moving insects anaesthesised and counter    

e. Trapping; Light trap - Phototropic Insects Pheromone trap - Species Specific Sticky trap - 

Sucking Insects Bait trap - Sorghum shootfly - Fishmeal Trap Emergence trap - For soil insects   

f. Crop samples - Plant parts removed and pest counted e.g. Bollworms    

 

Stage of Sampling   

- Usually most injurious stage counted- Sometimes egg masses counted - Practical considerations 

- Hoppers - Nymphs and adult counted    

 Sample Size - Differs with nature of pest and crop - Larger sample size gives accurate results    

Decision Making  

 - Population or damage assessed from the crop - Compared with ETL and EIL - When pest level 

crosses ETL, control measure has to be taken to prevent pest from reducing EIL 

                         

  Common Insect Pest of Agricultural Crops 

 1. Stem borers: (i) Busseola fusca (ii) Sesamia calamistis (Pink Maize Borer) (iii) Eldana 

saccharina (Sugarcane borer) (iv) Chilo partellus  

(b) Rice (i)Yellow paddy stem borer – Scirpophaga incertulas  

(ii) White paddy stem borer – Scirpophaga innotata  

(iii) Striped rice stem borer – Chilo suppressalis  
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(iv) Purple Stalk Borer   – Sesamia inferens  

(v) Dark-headed rice stem borer – Chilo polychrysus  

(c)Sorghum (i) Coniesta ignefusalis  

2.  Grasshoppers: These belong to the order Orthoptera. The elegant grasshopper – Zonocerus 

variagatus are brightly coloured with black, yellow, green and orange markings. They are widely 

distributed and have a wide host range e.g. cassava, Maize, weeds etc. Both the nymphs and adults 

feed on plant foliage causing defoliation and death of seedlings. They are particularly abundant 

during the dry season in the southern part of Nigeria. The eggs are massively laid in the soil at the 

end of the dry season and take several months to hatch. The nymphs develop into adults by the 

start of the raining season. There is usually one generation in a year called univoltine  

3. Army Worm: These are the caterpillars of a number of different moths which belong to the order 

Lepidoptera and the Family Noctuidae e.g.   

(i) African Armyworm – Spodoptera exempta (ii) Egyptian Cotton Leafworm – Spodoptera 

littoralis (iii) Cotton Leaf Worm – Spodoptera litura.     

They attack series of cereals, grasses and other crops. They are occasional pest and their population 

can be sporadic under certain climatic condition. Most of them are gregarious or swarming phases 

during when they engage on migratory flight as moth.  They are well known for their sudden 

appearances.  Eggs are laid in masses of about 200 -500 per egg mass on the underside of leaves 

and hatch in 3 - 4 days. Pupation takes place in the soil after about 20days and the moth emerge 

after another 6 – 7 days. In the tropics, as many as 8 generations a year are possible.   

4. Locust: Locust exists in two distinct forms or phases. They are gregarious and solitary phase.  

Gregarious locusts are attracted to each other and form population of higher density. These 

populations are active juveniles and flying when adult. Solitary locusts are not attracted to each 

other and are relatively occur at lower density.  Locusts are sporadic pest: and favourable climatic 

condition or intervention in the agro-eco system can cause occasional upsurge of the pest e.g. are  

(i) African Migratory Locust - Locusta migratoria  migratoroides  

(ii) Red Locust – Nomadacris septemberfasciata   

(iii) Desert Locust – Schistocecer gregaria   
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CONCEPT OF CROP DISEASES 

The study of plant disease is called plant pathology. Diseases are defined as disorders or 

physiological disturbances of the normal function of plants caused by physical, chemical or 

biological factors. The biological factors are those referred to mainly as Pathogens. In other words, 

diseases are caused mainly by the low forms of plant life such as fungi, bacteria and viruses, but 

some diseases or disorders in crop plants are caused by other physical or soil factors. The visible 

morphological expressions of diseases condition are referred to as symptoms. Decision on the 

importance of crop disease and the need for control are usually based on economic considerations.   

Generally, a plant is diseased when it is continuously disturbed by some casual agents that results 

in an abnormal physiological process that disrupts the plant’s normal structure, growth, function 

or other activities. This interference with one or more plants essential physiological or biochemical 

systems elicits characteristic pathological conditions or what is known as symptoms.   

The malfunctioning processes due to inroads of a foreign factor or due to some other biotic causes 

should make the plant abnormal on the sense that it is losing its economic value. However, if there 

is some malfunctioning or abnormality, even if caused by some biotic or abiotic factor, which does 

not cause loss of economic value or enhances the beauty or value of the plant it should not be 

called a disease in general sense. For example, the “broken tulips’ in Holland which were actually 

due to viral infection but they fetched very high market price because of their beauty. Variegation 

on ornamental perennial is another example.   

 

A pathogen is always associated with a disease. A pathogen is any agent or factor that incites 

“pathos” or disease in an organism. Thus in strict terms, the pathogens do not necessarily belong 

to living or animate groups. They may be non – living or in – between the living and non – living 

(such as viruses). The plant pathogens are thus grouped under the following categories.   

a) Abiotic factors: These include mainly the deficiencies or excesses of nutrient, light, moisture 

aeration abnormalities in soil conditions; atmospheric impurities etc. Examples of diseases caused 

by these factors are described below:   

i) Nutrient deficiencies. The deficiency of major elements as nitrogen, potassium, phosphorus and 

sulphur is generally characterized by yellowing of leaves and poor plant growth. Magnesium 

deficiency is characterized by mottling or chlorosis, as well as cupping of leaves and necrotic 

spotting. Calcium deficiency results in irregular, distorted, brown scorched leaves and necrotic 

spotting.   

ii) Insufficient light. This slows down chlorophyll formation and leads to a condition known as 

etiolation – lean growth with long internodes, pale green leaves and premature abscission of leaves 

and flowers.   

iii) Too high temperature. The side of the fruit facing the sun dries up (sun scald disease) below 

the skin and becomes dicoloured and water – soaked.   

iv) Low soil moisture. The symptom is generally poor growth. In maize, the leaves turn brown and 

the crop hardly flowers. When severe, the plant wilts and dies.   

v) Air pollution. Dusts settling on leaves could lead to chlorosis and poor growth. Phytotoxicity 

may result when some dissolve in rain water.   

vi) High soil moisture. Waster logging of soils causes root decay due to reduced oxygen. The 

situation if prolonged could lead to the collapse of the root cells and death of the plant.   
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vii) Pesticides toxicity. Leaf burn may result from a pesticide spray n that is too highly 

concentrated.   

b) Mesobiotic causes: These are disease incitants which are neither living nor non – living. They 

are considered to be on the threshold of life. They include (i) the viroids which are naked infectious 

strands of nucleic acid. Spindle tuber of potato and tomato bunchy are some of the examples (ii) 

viruses which are infectious agents made up of one type of nucleic acid (RNA or DNA) enclosed 

in a protein coat. Examples of virus diseases of plants are leaf roll of potato, leaf curl of tomato 

and chili, mosaic diseases of many crops.   

c) Biotic causes: This category includes diseases by animate or living organisms.   

 

Damage caused by diseases.  

Disease in crop plant is usually due to the disruption of form, function and energy usage and is 

caused mainly by pathogens. The effect of diseases may range from complete destruction or loss 

of crop stands (as in tomato wilt or maize stalk rot), to inconspicuous damage which nevertheless 

results in the depression of yields or loss in quality (as in root rots of sugar cane, maize and other 

cereals, the leaf spot of legumes cotton and other fibre and oil seed crops, and virus diseases of  

cassava, sweet potatoes and a wide variety of cultivated crops). Often, the signs of infection are 

hidden underground and there may be a tendency to ignore the diseases (as in nematodes attack).   

In many other cases the effect if disease is in reducing the quality and market value of the crop or 

crop products. This is particularly important in perishable farm products, such as vegetables, fruits, 

seeds and tubers. The blemish caused by bacteria or fungi on tomatoes, bananas, oranges, etc and 

the rots on tubers largely contribute to the lowering of the market value of such products.   

 

Categorization of plant diseases  
A disease may be localized if it affects only specific or parts of the plant. It may be systemic if it 

affects the entire plant. The diseases are called soil – borne or seed – borne when the causal agent 

inciting the disease perpetuate through the agency of the soil or seed (or any propagating material). 

However, a “disease” is never soil – borne. It is casual agent that is soil borne. Similarly, a 

“disease” is seed – borne only when the seed carrying its causal agent is infected and the pathogen 

is seed – borne, not the disease. The pathogens may be air – borne if they are disseminated by 

wind. Often, in this case also, a disease is called air – borne which is technically incorrect.   

The symptoms or signs which appear on the affected parts or the entire plant also form a basis for 

grouping of plant diseases. Thus, we fund diseases known as rusts. Smuts, root rot, wilt, blight, 

canker, mildew, fruit rot, leaf spots etc. In all these examples, the name of the diseases is derived 

from the most conspicuous symptoms of the disease appearing on the host surface.  

According to the host plants, the disease can be grouped as cereal, forage crop, flax, millet, root 

crop and plantation crop diseases.   

 

Diseases caused by animate and virus pathogens are often classified in relation to their occurrences 

under the following groups:     

a) Endemic diseases:   

The word “endemic” means prevalent in, and confined to, a particular country, district, or location. 

These diseases are natural to one country or part of the earth. When a disease is more or less 

constantly present from year to year in a moderate to severe form in a particular geographic region, 

it is classified as endemic to that area. The causal agent is well established in the fields or in the 

locality by virtue of its ability to survive through soil or other means for long durations and  
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environmental conditions are not adverse to its survival all those disease which become persistent 

through their survival on alternate or wild hosts from one crop season to the next are also included 

in this group.   

b) Epidemic or epiphytotic diseases:  

The term “epidemic” is derived from a Greek word meaning “among the people” and in the true 

sense was applied to those diseases of humans which appear very violently among a large section 

of the population. To carry the same sense in the case of plant diseases the term “epiphytotic” was 

coined. However, in general usage, the term epidemic is used for plant diseases also. An 

epiphytotic disease is one which occurs widely but periodically. It may occur in the locality every 

year but assumes severe form only on occasions. This may be because the environments or 

conditions favourable for severe occurrence occur only periodically. It is also possible that the 

environments are favourable but the pathogen is irregular in its occurrence or its inoculums 

concentration has not reached the desired level to cause the disease in the plant population.   

When epiphytotics become prevalent throughout a country, continent or the world, the disease 

wanes, and, unless the host species has been completely wiped out, the disease subsides to a low 

level of incidence and becomes endemic. This balance may change dramatically by conditions that 

favour as renewed epiphytotic. These conditions are weather (mainly temperature, moisture) very 

favourable for multiplication, spread and infection by the pathogen, introduction of a new and 

more susceptible host, development of a very aggressive race of the pathogen, and change in 

cultural [practices favouring disease.   

c) Sporadic diseases:  

Sporadic diseases occur at very irregular intervals and locations and in relatively few instances. A 

given disease may be endemic in one region and endemic in another.   

d) Infectious and non – infectious diseases:  

Plant diseases may be infectious or non – infectious. All diseases caused by animate and virus and 

viroid pathogens under a set of suitable environments are infectious. Association of a definite 

pathogen is essential with such disease. In non – infectious diseases, no animate, virus or viroid 

pathogen is associated and, therefore, they remain non – infectious and cannot be transmitted from 

a diseased plant to a healthy plant. These disorders are due to disturbances in the body caused by 

lack of proper inherent qualities, by improper environmental conditions of soil and air, and by 

injurious mechanical influences.   

  

General symptoms of pant diseases  

Sign or evidence of disease or disorder as shown by plant or any objective evidence or bodily is 

called symptoms of the disease. Symptoms are seen on the plant either due to character and 

appearance of the visible pathogen or its structure or organs, or due to some effect upon or change 

in the host due to interaction between the host and the pathogen.   

 

a) Symptoms due to character and appearance of the visible pathogen:  

A parasite is present in all parasitic host tissues, but in most cases the growing vegetative portion 

of the parasite is within the host tissues and invisible. However, they usually form reproductive or 

resting structures either outside the plant organs or partly emerging from the host tissues. In either 

case they become visible provided they are of sufficient size or in sufficient mass. In some diseases, 

almost the entire body of the parasite including both vegetative and reproductive portions is 

external to the host and is, then readily seen, partly on account of its mass.   
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In some diseases, large structures of the pathogen constitute the most prominent symptom. Several 

of these symptoms are described below:   

i) Mildew: Mildews are plant diseases in which the pathogen is seen as a growth (mildew) on green 

surfaces of the most. These growths appear as white, gray, brownish or purplish patches of varying 

size. In down mildew the superficial growth is a tangled, cottony or downy layer. In powdery 

mildews enormous numbers of spores are formed on the superficial growth of the fungus giving a 

dusty or powdery appearance. Black minute fruiting bodies of the fungus may also develop in the 

powdered mass.   

ii) Rust: the rust disease appear as relatively small pustules of spores, usually breaking through the 

host epidermis. The pustules may be either dusty or compact and red. Brown, yellow, orange, or 

black in colour.   

iii) Smut: The word “smut” means a sooty or charcoal – like powder. In plant diseases known as 

smut the affected part of the plant shows a black dusty mass composed of the fungus spores. These 

symptoms appear in floral organs, particularly the ovary part (ovariculous smuts). The pustules are 

usually considerably larger than those of the rust. Smut symptoms may also be found on leaves 

stems and even roots (culmiculous smuts).   

iv) White blisters: On leaves of crucifers and many other plants there may be found numerous 

white, blisters – like pustules which break open and expose white powdery mass of spores. These 

pustules  

resemble rust pustules in texture but are white. Such diseases have, therefore, been often called 

white rust.  

v) Scab: the term scabs refer to a roughened or crust – like lesion or to a freckled appearance of 

the diseased organ. In some diseases of this type the parasite appears at a certain stage, in others it 

is never seen. Thus, this term may be listed in both major groups of symptoms.   

vi) Sclerotia: a sclerotium is a compact, often hard, mass of dormal fungus myceluium. In some 

cases, as in ergot of masses, the sclerotium assumes a characteristic shape; in others the shape may 

be variable. Sclerotia are most often black, or they may be buff or dark brown of purplish in colour.   

vii) Blotch: This symptom consists of a superficial growth giving the fruit a blotched appearance 

as in sooty blotch and fly – speck disease of apple fruits.  

viii)Fruiting bodies: the wood rotting fungi develop relatively large spore bearing structures 

(sporophores) which are either fleshy or woody. The parasite can be identified by means of the 

characteristics of these sporophores.   

ix) Erudations: In bacterial, such as in bacterial blight of rice and fibre blight of pomes fruits, mass 

of bacterial cells oozes out to the surface of the affected organ where it may be seen as drops of 

various size or as a thin smear over the surface.  

x) Tar spots: There are somewhat raised, black coated fungus bodies with the appearance of a 

flattened out drop of tar on leaves.   

b) Symptoms due to some effect on, or change in the host plant:  

As a result of disease, there may be a marked change in the form, size, colour, texture, attitude or 

habit of the plant of some of its organs. Such changes are usually readily observed and often 

constitute the most prominent symptom of the disease. Two or more of these changes may occur 

in the same host organ as effects of the same disease. In most diseases, these changes are brought 

about by the presence and activity or life processes of the pathogen and reaction of the host tissue 

to such activity. The pathogen may be found within the affected tissue or upon the surface or in 

some cases it may develop certain structures internally and other structures externally. Fruiting 

bodies or other structures of the pathogen may thus accompany the more striking changes in the 

host organs.  
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i) Colour changes: change of colour from normal, mostly green, is one of the most common 

symptoms due to the effect of a disease in plant. Thje green pigment may disappear entirely and 

its place may be taken by a yellow pigment. When the loss of green colour is due to prolonged 

exposure to darkness the condition is called etilation. A similar condition may be brought about 

by virus disease or from  

disturbances caused by fungal or bacterial pathogens. In these cases the yellowing is known as 

chlorosis when the green pigment is replaced by red, purple or orange pigment the condition is 

known as chromosis. In some diseases, the leaves are devoid of any pigment. This condition is 

known as albinism. 

 ii) Overgrowth or hypertrophy: The most apparent effect in some diseases is the abnormally 

increase in size of one or more organs of the plant or of the plant or of certain portions of them.  

This is usually the result of stimulation of the host tissues to excessive growth. It may be brought 

about by either or both of two processes, hyperplasia and hypertrophy. Hyperplasia is the abnormal 

increase in symptoms. Spots, streaks, strips, canker, blight, damping – off, burns, scald or scorch 

and rot are as a result of necrosis of tissues size of a plant organs due to an increase in number of 

cells of the organ. In hypertrophy the increase in size of the organ is due to increase in size of the 

cells. Both these conditions may be simultaneously present. In some disease the increase in size s 

of the plant organ is due to increase in size of the cells and also due to presence of fungus structures. 

Galls, knots, leaf curl, pockets and bladders, witches’ broom, and hairy root are all the result of 

some form of overgrowth.  

iii) Atrophy, hyperplasia or dwarfing: in many diseases one of the results is inhibition of growth 

in stunting or dwarfing. The whole plant may be dwarfed or only certain organs may be so affected. 

Sometimes hypertrophy and atrophy both are present in the same organ.  

iv) Water – soaking is water – soaked, translucent condition of tissues caused by water moving 

from host cells into intercellular spaces due to damage to cell walls by enzymes and toxins of the 

pathogen.  

v) Necrosis: This term is used to indicate the condition in which the death of cells, tissues, or 

organs has occurred as a result of the parasitic activity. The characteristic appearance of the dead 

area differs with different hosts and host organs and with different parasites so that there are 

different types of necrotic symptoms, spots, streaks, stripes, canker blight, damping – off, burns, 

scald or scorch and rot are result of necrosis of tissues.  

vi) Anthracnose: This term is derived from Greek word meaning ulcer. Ulcer – like lesions, on 

twigs, stems, pods, and fruits constitute anthracnose disease caused by a specific group of fungi. 

Anthracnose is also a type of necrosis.  

vii) Die – back: Die – back is also result of necrosis of terminal tissues of twigs in which the twigs 

and branches start dying from the tip backwards.  

viii) Wilt: In many diseases the most striking effect of the disease is drying or wilting of the entire 

plant. The leaves and other green or succulent parts lose turgidity, become flaccid, and droop. This 

effect is usually seen first in some leaves. Later, the young growing tip or the whole plant suddenly 

or gradually dries. Wilting may be the result of injury to the root system, to partial plugging of 

water conducting vessels or to toxic substances secreted by the pathogen and carried with water to 

delicate tissues.    

ix) Humidification: stage in certain fruit rots in which the dried, shriveled and wrinkled fruit is 

called a “mummy”. The stage is brought about by loss of moisture due to permeation of the flesh 

by fungus hyphae.  

x) Miscellaneous symptoms:  
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(i) Alteration in habitat and symmetry can occur under the influence of some pathogens. Plants 

which, under normal conditions, are prostrate or creeping become ascending or even erect. Leaves 

become lobed from being simple. Inflorescence is changed from a head to a spike  

(ii) Premature dropping of leaves, blossoms, fruits twigs occur in many parasites. In smut the entire 

inflorescence or individuals flowers are completely destroyed. (iii) Organs are transformed or 

replaced by new structures. The floral organs can be transformed into a mass of leafy structures. 

Ovaries may be transformed into sclerotia.    

 

Diagnosis of plant disease  

Rapid and accurate diagnosis of diseases is necessary before proper control measures can be 

suggested. It is the first step in the study of any disease. Diagnosis of plant disease is a field science 

and practice is the soundest method of identifying a disease in the field. Many illustrated guides 

and charts are available which can help in tentative identification. It is easy to identify such disease 

as ruts, smuts, downy mildews and powdery mildews because the structures of the pathogen are 

prominently visible to the naked eye. However, in many diseases for example, chlorosis or 

yellowing of leaves is a symptom which can be caused by a virus, fungus or a bacterium or even 

nutritional deficiency without association of a parasite. Similarly, plants may wilt due to fungal 

infection or bacterial infection. For effective and economic management of any disease, accuracy 

in diagnosis is important because some diseases such as damping off may be caused by many fungi 

and same treatment may not work against all the fungi. Accurate diagnosis requires systematic 

field observations (symptoms, structures of the pathogen if any pattern of occurrence) and some 

laboratory studies.   

In those cases, where symptoms are such that may be caused by a variety of living or non – living 

disease incidents, the first step is to determine whether the incitant is infectious or non – infectious. 

This can be done by observing the pattern of development of the disease in the plant population 

and the possible spread of symptoms on other plants. If the disease is spreading in the plant 

population, it is infectious. An infectious disease may be caused by fungi, bacteria, viruses, or 

nematodes. These can be determined by visual observation of the affected parts for presence of 

fungal structures, bacterial exudates, or nematodes cysts or females and then by laboratory studies. 

If present on the host and examined under the microscope, the fungal structure may reveal presence 

of a particular fungus. If the fungus is not a biotroph and can be cultured, isolation on an artificial 

medium and tests for Koch’s postulates can pinpoint the actual cause of the disease. Bacteria can 

also be detected in similar manner. Examination of cut pieces of the affected part in water under 

microscope reveals streaming of bacterial cell masses in water. The bacteria can be isolated on 

suitable media and Koch’s postulates proved. Nematodes, if present can be seen on the host or in 

the tissues examined under the microscope. By separating them from the host and multiplying 

them, under aseptic conditions, such as chlorosis. However, nutritional deficiency is non – 

infectious, while virus disease symptoms spread in the plant population. If in artificial cultures no 

pathogen is obtained and in tissues examination, no fungal structure of a biotroph or structures of 

nematodes are seen but the disease is infectious, it can be expected that the disease is caused by a 

virus or mycoplasma – like organism (phytoplsma). Transmission tests by grafting sap inoculation 

or use of  

insect vectors can help in final diagnosis. The differentiation between virus and MLO can be made 

by electron microscopy and by spraying tetracycline antibiotics which mask symptoms of MLO 

disease but not of virus disease.   

Developments in microscopy, serology and immunology, molecular biology, and laboratory 

instrumentation have resulted in many new and sophistication laboratory procedures for the 

identification of plant pathogen, particularly bacteria, viruses and vitroids     
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General control methods of plant diseases:  

Crop diseases can be controlled using the cultural, biological and chemical methods.  

a) Cultural method. The agronomic measures a farmer may adopt include the adoption of crop 

rotation, proper and timely land tillage, changes in the time of planting, destruction and burning 

of crops residues, regular and timely weeding, seed dressing before planting, use of diseases free 

seeds for planting, planting of resistant crop varieties and harvesting at the right time.   

b) Biological control. This involves the use of natural enemies to control the diseases.   

c) Chemical control. This is the most effective method of crop diseases control. Although certain 

side effects are associated with this method, it remains the most effective means of reducing plant 

pathogens. The type of chemicals used depend on the pathogens responsible for the disease. As a 

result, the following are used to control plant diseases:  

i) Fungicides are used for the control of fungal diseases e.g copper, Bordeaux mixture, lime, captan 

etc. 

 ii) Viral diseases are controlled with viricides. It should be noted that viral diseases are difficult 

to eradicate, but the vectors transmitting the diseases can be controlled using insecticides. 

 iii) Bacterial diseases are controlled with antibiotics like cuprous oxide, Agrosan etc  

iv) Nematicides are used to control nematodes. Examples include Nemagon, Vapan D.D and 

Methyl bromide.   

 

In conclusions, crop losses due to diseases cannot be overlooked, hence the need for a detailed 

study of the nature of plant diseases and their causative agents. This will help prevent any form of 

outbreak that will result in economic loss to the farmer.    

 

 Summary  

A disease is a departure from normal state of health presenting marked symptoms or outward 

visible signs. Some effects of plant diseases include malformation of plants and sometimes death 

of the plant, low yield and reduction in crop quality. Diseases symptoms include mildew, rust, 

smut, white blisters, exudation, scab, sclerotia, blotch, overgrowth or hypertrophy, atrophy, 

chlorosis (colour change), necrosis etc. crop diseases are caused by abiotic (nutrient deficiencies, 

insufficient light, too high temperature, low soil moisture, air pollution, high soil moisture and 

chemical toxicity), mesobiotic (viroids) and biotic factors (bacteria, fungai, virus and nematodes). 

Rapid and accurate diagnosis off diseases is necessary before proper control measures can be 

suggested. Diseases of crops are controlled through cultural, biological and chemical methods. 

 

 

 

TYPES OF WEED, INSECT PEST & DISEASE PROBLEM 

eed can be defined as plants growing out of place or where they are not desired. Listed 

below are types of weed problems that have to be faced out by farmer. 

 

I. Broad leaf weeds growing with a narrow leaf crop. For instance, Spurge (Euphorbia heterophylla) 

growing on maize plot. 

II.Broad leaf weeds growing with broad leaf crop. For instance, Euphorbia heterophylla growing in 

cowpea plot 

W 
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III.Narrow leaf weeds growing with broad leaf crop. For instance, Spear grass (Imperata cylindrical) 

growing in cowpea plot. 

IV.Narrow leaf weed growing in narrow leaf crop plot i.e. Spear grass in sugar cane plantation. 

V.Hard woody plant growing on grassland or other land free for development. E.g. Siam weeds 

growing on a potential pasture. 

VI. Weed growing on cultivated land acting as alternative host for insect pest or plant diseases. E.g. 

Panicum maximum is an alternative host for stem borers and root   knot nematode. 

The width of the leaf of the plant has been stressed above because Plant Kingdom can be divided 

into two distinct groups namely: 

A. The monocotyledons 

Generally, plants with narrow leaves like grasses and cereals. 

B. The dicotyledons 

Plants which generally have broad leave habit like beans and roots 

 The two groups manifest distinct differences in behavior, a fact often exploited by agricultural 

scientist as an aid in solving various weed problems. As far as insect pests are concern, the types of 

problems they present are not as numerous as those presented as those presented by weeds but they 

are more serious. 

 These problems are as follows: 

I. Pests that are sown with the crop; sowing a cereal grain that is already infested with larvae of   

an insect e.g. a grain beetle will prevent germination. 

II. Pests that are present in the soil where the crops are sown e.g. wireworms                                                         

and ant worms which are both immature stage of beetles. 

III.Pests which come from outside to attack the growing crop e.g. Locust 

IV.Pest which attack the crop in storage. E.g. the grain weevil. 

The plant disease (pathogen) problems can be grouped in the following manner: 

I. Diseases sown with the crop e.g. maize smut (Ostilagus maydis), the spore of which are often 

present to contaminate the seeds which will be planted next season. 

II.  Diseases which are present in the soil where / when the crop is sown e.g. Common root rot of 

cereals which often persist in the stubble. 

III. Disease which move on to the crop by thy the means of air borne spores from another plant 

where they have spent part of their life cycle e.g. Stem rut of maize 

IV.Disease   of finished products e.g. storage rot of fruits. 

 

In order to minimize crop yield loses, pest control methods have been devised and constantly 

improved to reduce the number of pest and decrease the losses they cause. These methods 

constitute pest control and are broadly based on the principle of  

 Prevention 

 Control 

 Eradication 
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Prevention measures are taken where pest problems are anticipated and these are steps taken to 

prevent damage and loss. Control measures are applied once the effect of the pest incidence 

becomes noticeable; and if timely can prevent the occurrence of economic losses.  

The application of Eradication can only be relevant where pest is newly introduced and the 

distribution is restricted. Otherwise, the cost of eliminating an established pest from invaded area 

could be outrageous and complete eradication could hardly be guaranteed. 

 The application of basic principle of control can be translated into specific control methods 

of which the following are most important: 

 

 Legislative & Regulatory control method 

 Physical & Mechanical methods 

 Cultural control method 

 Varietal control method 

 Biological control methods 

 Chemical control methods 

 Integrated Pest Management (IPM) 

 

LEGISTLATIVE & REGULATORY CONTROL METHODS 

ost countries have strict quarantine laws or legislations which are aimed at preventing the 

introduction of exotic pest i.e. foreign pest. In most countries, this function is performed 

by the National Quarantine Service empowered by the law to control the movement of 

agricultural produce and to certify, quarantine, or destroy such produce in case of danger 

of the introduction of pest. 

The plant (control of importation) regulation 1964 based on the agriculture (control of importation) 

act of 1959 in Nigeria is an example of such control by Legislation. The activities of such services 

are coordinated on a continental scale by the Inter- African Phytosanitory Commission with its 

headquarters in Cameroon. The Commission has drawn up a series of important recommendations 

of checking the spread of new pests and diseases in Africa. It has Imaginative programmes based 

on scientific research and the support of member African nations. 

Pest-free plants can usually be imported on the conditions that they are accompanied by the 

necessary documents from the country of export. However, certain plants are extremely prohibited 

because of the extreme likelihood of their carry noxious pest e.g the importation of Pome fruits 

into Africa from America and Asia is vigorously controlled because of the danger of importation 

of “San Jose Scale” (Quadraidiotus pernicious) a potential dangerous orchard pest known to attack 

all types of fruit crops  including ornamentals. 

  

 

PHYSICAL AND MECHANICAL CONTROL 

his refers to method of mechanical or physical removal of insect pest or their destruction via 

manipulation of physical factors. Physical & Mechanical methods differ from cultural 

techniques in that they are applied directly to the pest. e.g.  Tomato horn worm may be picked 

directly from tomato and flies can be swatted. (hit with sharp object) 

M 

T 
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Physical & Mechanical control is based on the ecology of the insect pest and realization of the fact 

that in the biology of insect species, there are threshold levels of tolerance such as extremes of 

temperature, humidity, sound and responses to portions of the electromagnetic spectrum. 

Physical control may be divided into three categories; they are: 

 Mechanical Removal 

 Use of Physical Methods 

 Use of Electromagnetic Energy. 

 

Mechanical Removal 

1. Hand picking: Adults of larvae of insect pests are removed by hand. Though, this method 

is simple and cheap, it can be hardly practiced on a large scale. Hand picking of pests is still the 

preferable method for the removal of Papillio caterpillar from growing citrus trees. 

2. Use of mechanical drags:  This involves the use of chains, brushes or fag paper which are 

dragged over the crops so that pests are crushed. This has been used against armyworm 

(Spodoptera spp) but this practice is now generally obsolete 

3. Use of barriers and adhesives: These devices prevent the migration of pests within the 

plant and have been particularly used for insect control on citrus trees. The trees are bounded with 

a suitable barrier such as creosote, corrugated paper boards, lime e.t.c.  and adhesives such as 

hydrogenated castor oil, natural gums, vegetable wax, resins. These prevent insect from migrating 

from the ground into the tree to damage foliage or fruit. 15cm high aluminum strips or trenches 

are sufficient to stop bugs or insects migrating from field to field. Also trench filled with kerosene 

often kills bugs. 

4. Use of Traps: Insect trapping device have the advantage of being clean, easy to use and 

effective under a variety of conditions. They may be baited with a variety of attractants including 

foods, oviposition lures, virgin females, and Pheromone attractants.  

Nocturnal flying insects are attracted to the ultra-violet light (UV) (UV portion of the spectrum) 

and collect around UV or black light   made from fluorescent lamps of mercury vapour discharge. 

The insect attracted include: Lepidoptera, Nemroptera, Hemiptera, Orthoptera, Hymenoptera, 

Trichoptera, Diptera, Ephemeroptera, and coleoptera. UV traps are often used in conjunction with 

electrocuted wires or fans, the blades of which pulverize the insect. Other successful lures include 

traps baited with pheromone. 

 Daytime flyers are often attracted by food baits often used in conjunction with a poison.  Trimed 

lure (Pherocon MFF®) is synthetic food bait for the Mediterranean fruit fly Ceratitis capitata and 

sprays of yeast, Protein, Malathion have been used successfully against this fly. 

 Ammonia yielding chemical mimic decaying organic matter thereby attracting ovipository flies. 

Corn ear worm adults Heliothis armigera will oviposite on twine impregnated with corn silk juice. 

Despite the variety of attractants, insect traps alone are rarely sufficient to achieve adequate 

control. As a rule, they are used in conjunction with other methods of insect management. 

 

Use of Electromagnetic Energy 
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Another method of control of insect pest relates to the use of electromagnetic energy. The 

absorption of radio frequency energy by biological materials results in the heating of the tissue. 

Control of insect pest by such heating is only practicable in enclosed spaces of small or moderate 

Size (food store, warehouses, timber store)  

The nature of absorption of radio frequency energy by a material in a high frequency electrical 

field is such that for a certain combination of host and insect pest the di-electric properties are 

favourable for differential absorptions of energy. Hence the insect can be killed without damaging 

the host materials. Timber beetle in wood block have been controlled in this way.  

Ionizing radiations such as Beta & X-ray are sterilizing at low dosage but lethal at high dosage. 

The use of these radiations is controlling pests of stored products particularly in grains are being 

quite extensively studied in many countries.  

 

Manipulation of Physical Factors 

These factors include Temperature, Humidity, Sound, Asphyxiation, e.t.c 

Temperature 

Insect are pilothermic (having a body temperature which changes with the temperature of the 

environment) and therefore depend on environmental temperature for the maintenance of body 

metabolic activities. Prolonged high and low temperatures have been used against pest of stored 

products such as grains. Most insects are readily killed when exposed for 3-4 hours at 52-55°c in 

a high frequency electrostatic field. The sun drying of grain moisture level usually results in 

lowered pest infestation especially in stored products. Stored grains may also be heated artificially 

to kill insect-pest in an enclosure. 

In Sudan, the heating of cotton seeds to kill the larvae of pink boll worm (Pectinophora gossypiella) 

is an effective method. Plant bulbs infested with mites and nematodes can be successfully 

controlled by hot water treatment (dipping). Low temperatures can also be lethal or deadly to pest. 

Most pests are killed when exposed for 1or 2-day temperature of -22°c. However, care must be 

exercised where Crop Preservation is essential since seed viability is likely to be affected by 

prolonged extremely low temperature.  

 

Humidity 

Terrestrial insect must maintain their body water content within reasonable narrow limit; in order 

to survive therefore, humidity may be manipulated for insect control especially in stored product. 

Insect damage caused by stored grain pest increase to a certain extent with the rise in moisture 

content of the grain. This phenomenon explains the rationale for maintaining the moisture content 

of grains below 20% during storage.   

Insect mortality under CO2 rich atmosphere is largely due to the excessive water loss from the 

insect body caused by prolonged opening of the spiracle. It has been shown that most storage pest 

can not reproduce normally at ambient Relative Humidity of 50% or less. The manipulation of 

Relative humidity in limiting insect population in field is almost impracticable and has not been 

widely practiced. 
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Biological control 

This is the deliberate introduction of predators, parasites, and/or pathogens into the pest/crop 

agroecosystem, and is designed to reduce the pest population to a level at which damage is not serious 

 

Cultural control 

These are regular farm operations, that do not require the use of specialized equipment or extra skills 

designed to destroy pests or to prevent them causing economic damage. Often these are by far the best 

methods of control since they combine effectiveness with minimal extra labour and cost. 

optimal growing conditions 

A healthy plant growing vigorously has considerable natural tolerance to pests and diseases (as 

with a healthy animal), both physically and physiologically. Good plant vigour is a result of sound 

genetic stock and optimal growing conditions. Obviously the farmer attempts to provide such growing 

conditions so that the crop yield will be maximal. Many diseases are more severe, and the damage by 

pests more serious, if the plant is suffering from water-stress (drought), unfavourable temperature, 

imbalance of nutrients or nutrient deficiency, etc. This predisposition to pest attack and disease can be 

very serious when crops are grown on marginal land. This is one main reason, together with reduced 

yield, why the cultivation of marginal land is generally not very successful 

 

Avoidance 

Empirical observations will reveal that certain areas (and fields) are constantly 'at risk' from particular 

pests and conversely others are pest-free, Clearly, if a crop can be grown in areas of the latter category 

can be expected to remain free from that particular pest. This practice is particularly effective against 

certain soil borne diseases and nematodes, but less so against most insect because of their greater 

mobility. This is one of the advantages of shifting cultivation. 

 

Time of sowing 

By sowing early (or sometimes late) it may be possible to avoid the egg laying period of a pest, or else 

the vulnerable stage in plant growth may have passed by the time the insect numbers have reached pest 

proportions. Early sowing is regularly practised against Cotton Lygus (Taylorilygus vosseler) and 

Sorghum Midge (Contarinia sorghicola) in Africa. In N. Thailand it has been shown that early 

transplanting of paddy rice reduced the level of Rice Gall Midge attack appreciably. Another important 

aspect of the time of sowing is that of simultaneous sowings of the same crop over a wider area, to 

avoid successive plantings which often permit the build-up of very large pest populations. 

 

Deep sowing (planting) 

Some seeds are less liable to damage and pest attack if rooted deep, but of course if planted too deep 

germination will be impaired. Many root crops are also less liable to attack by pests if they are deeper 

in the soil. This is true for sweet potato in that the deeper tubers always have fewer weevils (Cylas 

spp.) boring inside, and the deeper potatoes have fewer infestations of Tuber Moth larvae. Even if no 

special attempts planting of root crops are made then care should be taken to ensure that no tube are 

allowed to grow too close to the soil surface earthing up should be done when required time of 

harvesting 

 

Time of harvesting 
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Prompt harvesting of maize and beans may prevent these crops from becoming infested by Maize 

Weevil (Sitophilus zeamais) and Bean Bruchid (Acanthoscelides obtectus) respectively. Both of these 

pests infest the field crops from neighbouring stores but are generally not able to fly more than about 

half a mile; so an added precaution is to always grow these crops at least half a mile away from the 

nearest grain store. New varieties of crops which mature early may enable a crop to be harvested early, 

before pest damage is serious. 

 

Close season 

In E. Africa legislation has been passed to ensure that there is a close season for cotton growing in 

order to prevent population build-up of Pink Bollworm (Pectinophara gossypiella), which is 

oligophagous on Malvaceae. This legislation stresses that all cotton plants should be uprooted and 

destroyed (or burned) by a certain date and quite clearly no seed would be planted until the following 

rains arrive. However, it is clear that many farmers do not bother to destroy the old plants by the 

appointed date and so in some areas there is considerable survival of diapausing Pink Bollworm larvae. 

Similarly, there is a natural close season for beans against the Bean Fly (ophiomyia phaseoli) and it is 

strongly recommended that this crop should not be grown during the dry season, for at this time pest 

damage is maximal. 

 

Secondary hosts 

Most pests are not monophagous and so will live on other plants in addition to the crop. Sometimes, in 

point of fact, the crop itself is not the preferred host! For example, Cotton Lygus is often more abundant 

on sorghum, and sometimes on wild Malvaceae, than on the cotton plants. In many cases the pests 

build up their numbers on wild hosts and then invade the crop when the plants are at the appropriate 

stage of development. Many Cicadellidae and Delphacidae that are crop pests (on rice and other cereals 

feed and breed on wild grasses in the vicinity of the paddy fields so that when the young rice is planted 

out there is a large bug population waiting to infest the young tender rhoots of the rice. The destruction 

of alternative hosts (or the control of insects on them) may be an important part of an IPM programme. 

Often the alternative hosts are native (or introduced) tree and hmbs, although they may be herbaceous 

plants. Solanaceous weeds, for example, are important alternative horta for peeta of tomato, tobacco, 

egg-plant and potato. Morning dory in its various species is one of the most widespread tropical plants 

(climbers) and all the important sweet potato pests feed on this plant. The pest status of Cotton Stainen 

(Dyadercus spp.) in a particular area is entirely related to the 

presence and abundance of wild alternative hosts in the bush (Pearson, 1958). In temperate situations 

a number of pests and diseases have an alternation of generations on quite different hosts, e.g. Myzus 

perricae on peach and potato. The removal of the alternatiye host can effectively reduce such pests to 

insignificance, but in the case cited, of course, the alternative host is itself a crop plant. 

With monophagous pests it is important to remove any host plants between crops (if feasible for the 

species concerned). A monophagous insect would normally be confined to the species of a single genus 

for host, though it would be unusual for it to be re-stricted to a single species of one genus. Thus, for 

sweet potato pests it is not feasible to attempt to remove all wild species of Ipomoea as they are too 

abundant. But, for the Brown Plant hopper of Rice (Nilaparvata lugens) which is restricted to rice 

(oryza spp.) as a host plant, the alternative host plants are either wild rice or volunteer rice; by 

destruction of wild rice weeds, volunteer plants and crop residues, this pest can be controlled. 
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Deep ploughing 

Many Lepidoptera (particularly Noctuidae, Sphingidae and Geometridae), Coleoptera and Diptera 

pupate in the soil, and a large number of their larvae live there. The bulk of the soil insect population 

lie in the top 20 cm of the soil (most are in the top 10 cm). Deep ploughing will bring these insects to 

the surface, to be exposed hot sunlight (insolation), desiccation and predators. In many tropical areas 

a farmer ploughing a field will be followed by a flock of cattle egrets, little egrets, crows or starlings, 

in a seaside locality there might be a flock of gulls; all these birds will feed on the exposed worms, 

slugs and insects.  

 

Fallow 

Allowing a field to lie fallow almost invariably reduces pest and pathogen populations, but care must 

be taken to ensure that there are no volunteer crop plants or important secondary host weed species 

Fallowing may be done us bare fallowing when the soil surface is left bare, or flood fallowing when 

the field is flooded with water for a while. Sometimes, as an alternative, a cover crop of legumes is 

grown as green manure which is then ploughed under. 

 

Crop rotation 

In olden times a period of fallow was an essential part of all crop rotations, but nowadays economic 

pressures mean that fields can seldom be left fallow Instead, basic crop rotation is usually practised for 

the obvious reasons that continuous cultivation of one crop depletes the minerals and trace elements in 

the soil quite rapidly, and also induces disease and pest build-up. However, some agricultural crops 

require rather specialized growing conditions, and these, combined with the practice of large-scale 

cultivation result in some areas growing crops such as sugarcane, pineapple, maize or cotton, almost 

continuously. Obviously the plantation crops (coffee, rubber, coconut, oil palm, etc.) are also very 

long-term monocultures.  

The alternation of completely different crops in field has very obvious advantages from the pest and 

disease control aspects. But in a rotation it is necessary to remove a particular crop quite a distance 

away; having the same crop in an adjacent field is not really ‘rotation' so far as active insects are 

concerned, although it might be adequate for soil nematodes and some soil borne diseases. So for 

effective pest control crop rotation has to separate crops both spatially and in time. 

Against monophagous and oligophagous pests crop rotation can be effective, especially with beetle 

larvae that may take a year or more to develop, but it is not effective against migratory pests or those 

with effective powers of dispersal. The alternation of cereals with non-cereals may be an important 

method of curtailing Nematocerus weevils in Africa. A common type of rotation is the alternation of a 

legume crop with cereals; this is effective against some pests, but others (e.g. Colaspis, Diabrotica) can 

utilize both host types. 

 

Weeds 

Most cultivation practices require destruction of weeds because of their competition with the crop 

plants, and their interference with different aspects of cultivation. But weeds can also be important 

from the viewpoint of pests and diseases; sometimes the weeds may be alternative hosts, as already 

mentioned. Weeds often belong to the same family as the crop plant because of the selective nature of 

many post-emergence herbicides. Some pests seem to prefer weeds as oviposition sites, for example, 

some cutworms (Agrotis spp.) and some beetles (Scarabaeidae) lay most of their eggs on, or in the 
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immediate vicinity of, weeds in the crop. Weed removal at the appropriate time may result in many 

potential pests being destroyed. 

 

Trap crops 

The use of trap plants to reduce pest infestation of various crops is based upon the knowledge that 

many pests actually prefer feeding upon plants other than those on which they are the most serious 

pests. This preference may be exploited in two different ways: either the pests are just lured from the 

crop on to the trap plants where they stay and feed, or else, because of the greater concentration of 

pests on the trap plants, only the trap plants need to be sprayed with pesticides. 

 

 

Varietal control method (Plant Resistance or Genetic Control) 

 Definition of Host Plant Resistance (HPR)  

“Those characters that enable a plant to avoid, tolerate or recover from attacks of insects under 

conditions that would cause greater injury to other plants of the same species” (Painter, R.H., 

1951). “Those heritable characteristics possessed by the plant which influence the ultimate degree 

of damage done by the insect” (Maxwell, F.G., 1972). Plant resistance to insects is a quality that 

enables a plant to avoid, tolerate or recover from the effects of oviposition or feeding that would 

cause greater damage to other genotypes of the same species under similar environmental 

conditions.  

 

Types of Plant Resistance  

 Ecological resistance or Pseudo resistance  

This results from transitory characters in potentially susceptible host plants due to environmental 

conditions. Sometimes called apparent resistance or pseudoresistance, usually is not considered 

true resistance. This is because expression of ecological resistance relies more heavily on 

environmental conditions than on genetics. The characteristics of this resistance are temporary and 

the cultivars involved are potentially susceptible. Ecological resistance is important in insect pest 

management, but its use must be carefully synchronized with prevailing environmental conditions 

for effectiveness.  

 

Pseudo-resistance may be classified into 3 categories;  

i) Host evasion (Phenological asynchrony)  

With host evasion, the plant passes through a susceptible stage quickly or at a time such that its 

exposure to potentially injurious insects is reduced. This pertains to the whole population of host 

plant. Often, host evasion is accomplished by planting early maturing varieties. A good example 

is the planting of fast-fruiting, short-season cotton varieties in Texas to provide a long, host-free 

period for populations of the boll weevil, Anthonomus grandis and pink bollworm, Pectinophora 

gossypiella. The same varieties also give considerable evasion from populations of corm earworm 

and tobacco budworm, Helicoverpa virescens.  
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Sometimes evasion with early maturing varieties is confused with true resistance. To test early 

varieties for true resistance, they can be planted later than usual and inspected for late-season 

injury.  

ii) Host Escape  

It is the absence of infestation or injury to host plant due to transitory process like incomplete 

infestation. This pertains to few individuals of host. This category explains the lack of infestation 

of susceptible plants in a population of otherwise infested plants. The principle of host escape 

recognizes that the presence of an uninfected plant may not mean that it is resistant and emphasizes 

that escapes occur in most plant populations, even with heavy insect infestation. The reason for 

escapes is rarely understood  

iii) Induced resistance  

It is a temporary increase in resistance as a result of some changed conditions of plants or 

environment such as change in the amount of water or nutrient status of soil. It is a form of 

temporary resistance derived from plant condition or the environment. Factors like fertilization or 

changes in soil moisture levels may make plants more tolerant of insects than under other 

circumstances. For instance, nitrogen and potassium levels are known to affect aphid populations 

on plants. High nitrogen levels usually allow increases in survival, but the opposite may occur for 

high levels of potassium. Providing a proper balance of these nutrients in fertilizers has been 

suggested as a means of inducing resistance to aphids.  

Recently, some attention has been given to the role of phytoalexins in inducing plant resistance 

to insects. Phytoalexins are phenolic compounds produced by plants when they become diseased 

or are attacked by insects. These compounds enable plants, once fed upon to resist further damage 

by the pests. The mechanism involved results from an accumulation of allomones triggered by the 

injury or some other environmental factor. For example, phytoalexin production in laboratory 

soybeans has been induced by inoculation with a fungus, Phytophthora megasperma variety soja. 

Subsequently, phytoalexin levels in cotyledons increased and functioned as feeding deterrents 

against larvae of the Mexican bean beetle, Epilachna varivestis.  

 

 Genetic resistance or True resistance  

A. Based on number of genes  

* Monogenic resistance: Controlled by a single gene. Easy to incorporate into plants by breeding. 

Easy to break also.  

* Oligogenic resistance: Controlled by few genes  

* Polygenic resistance: Controlled by many genes  

* Vertical resistance (Major gene resistance): Controlled by one or few major genes.  

* Horizontal resistance (Minor gene resistance): Controlled by many minor genes. The cumulative 

effect of minor genes is called adult resistance or mature resistance or field resistance.  

B. Based on biotype reaction  

- Vertical resistance: Effective against specific biotypes (specific resistance). Specific to given 

biotypes (less stable).  

http://www.bagitds.wordpress.com/
http://www.bagitds.wordpress.com/


Download Your Course Materials @ 
www.bagitds.wordpress.com 

BAGIT Digital Solutions…where learning is digitizingly fun! 
 

Download Your Course Materials @ 
www.bagitds.wordpress.com 

BAGIT Digital Solutions…where learning is digitizingly fun! 

- Horizontal resistance: Effective against all the known biotypes (Non-specific resistance). 

Expressed equally to all biotypes of a pest.  

C. Based on population / Line concept  

- Pureline resistance: Exhibited by lines which are phenotypically and genetically similar  

- Multiline resistance: Exhibited by lines which are phenotypically similar but genotypically 

dissimilar  

D. Miscellaneous categories  

- Cross resistance: Variety with resistance incorporated against a primary pest, confers resistance 

to another insect.  

- Multiple resistance: Resistance incorporated in a variety against different environmental stresses 

like insects, diseases, nematodes, heat, drought, cold, etc.  

E. Based on evolutionary concept  

- Sympatric resistance: Acquired by co-evolution of plant and insect (gene for gene). Governed by 

major genes  

- Allopatric resistance: Not by co-evolution of plant and insect. Governed by many genes  

 

 

Mechanism of Plant Resistance  

Resistant cultivars function in many different ways to reduce the effects on insect attack. Various 

steps are required in host selection by insects. For normal insect growth and development to occur, 

certain requisites, available in proper amounts and at specific times are necessary. Resistant 

cultivars, by one means or anther do not supply these requisites and thereby interrupt the normal 

host selection process. In some instances, the mechanism of resistance involves new allomones or 

increased level of existing ones; in others, it may be based on reduced levels of kairomones. Also, 

physical factors may be involved.  

Most authorities consider true plant resistance as primarily under genetic control. In order words, 

the mechanisms of resistance derived from pre-adapted inherited characters. Therefore, the 

expression of these characters always occurs, although they can be mediated by environmental 

conditions.  

The most widely accepted classification of genetic resistance modes in plants is that of R. H. 

Painter. These modes or mechanism are:  

- Antixenosis (Non preference)  

- Tolerance  

- Antibiosis  

  

Non-preference (Antixenosis)  

This refers to plant characteristics that lead insects away from a particular host. It denotes presence 

of morphological or chemical factor which alter insect behaviour resulting in poor establishment 

of the insect. It includes activities of both plant and insect. It is also known as antixenosis meaning 

„against or expelling guests‟.  
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With nonpreference, normal insect behavior is impaired in such a way as to lessen the chances of 

the insect‟s using a plant for oviposition, food or shelter. e.g.  

Trichomes in cotton - resistant to whitefly  

Wax bloom on carucifer leaves - deter feeding by DBM  

Plant shape and colour also play a role in non-preference  

Open panicle of sorghum - Supports less Helicoverpa  

 

Non-preference can be expressed in a cultivar through either allelochemic or morphological 

characteristics.  

a. Allelochemic Non-preference: This form of non-preference is common among plants, sometimes 

causing them to be totally rejected by insects. Allelochemic nonpreference occurs with insects like 

the spotted cucumber beetle, Diabrotica undecimpunctata howardi, and other Diabrotica species 

on cucurbits. In this insect/plant relationship, cucurbitacins (a class of tetracyclic terpenes) 

produced by cucurbits act as attractants and feeding incitants for the beetles. Cultivars that lack or 

display low levels of specific cucurbitacins attract fewer beetles and receive much less damage 

than those with the feeding requisite.  

 

b. Morphological Non-preference: This form of non-preference results from plant structural 

characteristics that disrupt normal behavior by physical means. As an example, the corn earworm, 

Helicoverpa zea, an important pest of many field and garden crops prefers to oviposit on pubescent 

surface. Experiments involving cotton genotypes that lack hairs have shown that these genotypes 

suffer much less damage by many insect species because of lower than normal rates of oviposition. 

Feeding activity is also diminished in many instances by morphological factors including 

pubescence, tissue characteristics and gummy exudates. As examples, husk tightness in corn resists 

damage from corn earworms, stem density of pith and node tissues in wheat resists damage by the 

wheat stem saw-fly (Cephus cinctus) and hard, woody stems with closely packed vascular bundles 

in cucurbits resist feeding of the squash vine borer, Melittia cucurbitae.  

 

Use of Non-preference  

In a practical sense, the use of some non-preference characteristics may be limited by given cultural 

environments. Many cultivars may show non-preference if alternate hosts are in the vicinity but in 

the absence of alternate hosts, the non-preference may break down. The insect species does not 

particularly prefer the cultivar, but if nothing else is available, it will accept it. Because of the 

widespread practice of mono-cropping and the breakdown of resistance, allelochemic non-

preference is not a primary goal in plant breeding programmes.  

On the other hand, forms of morphological non-preference that impair feeding behavior are very 

important and may be a first line of defence against many pests. This is partly because 

morphological non-preference provides long lasting effectiveness, compared with most chemically 

based resistance; that is, insect populations have a difficult time overcoming this form of 

resistance.  

 

 Tolerance  
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It is the ability to grow and yield economically despite pest attack. Unlike non-preference and 

antibiosis, only a plant response is involved in tolerance. The plant has the ability to give 

satisfactory yield in spite of injury levels that would debilitate non-resistant plants. This is the least 

dramatic resistance mechanisms and some plant scientists do not consider it a form of resistance.  

Many factors are involved in plant tolerance yet the overall mechanisms are poorly understood. 

Known components of this form of resistance include;  

 

- General vigour  

- Compensatory growth in individual plants and/or the plant population  

- Wound healing  

- Mechanical support in tissues and organs and  

- Changes in photosynthate partitioning.  

 

An important advantage of tolerance is that it places no selective pressure on insect populations 

as do antibiosis mechanisms. Without selection pressure, variants do not develop that can 

overcome the resistance.  

Its disadvantage is that insect populations may be allowed to sustain epidemics in an area causing 

problems in other groups. Also, producers are wary of recommendations that allow large 

populations of seemingly injurious species build up. Another perhaps more important disadvantage 

is that tolerance is more strongly affected by environmental extremes than are other forms of 

resistance.  

An example of tolerance is found in several corn genotypes that have the ability to repair and 

replace roots fed upon by the western corn rootworm, Diabrotica virgifera. Such tolerance allows 

plants adequate e water and nutrient uptake and anchorage despite heavy feeding. Surprisingly, 

tolerant genotypes developed grater root volume with rootworm feeding than without. In addition 

to corn, tolerant cultivars have been observed in many crops including alfalfa, barley, cassava, 

cotton, rice, sorghum and wheat.  

Antibiosis  

This is the adverse effect of the host plant on the biology (survival, development and reproduction) 

of the insects and their progeny due to the biochemical and biophysical factors present in it. By 

far, antibiosis is the most widely sought after objective of plant breeders. This mechanism usually 

impairs an insect‟s‟ metabolic processes and often involves consumption of plant metabolites. As 

with nonpreference, both insect and plan factors are involved in the antibiosis mechanism.  

Allelochemics are frequently associated with antibiosis. Some of the best documented 

allelochemics include the cyclic hydroxamic acids in corn (DIMBOA), gossypol and related 

compounds in cotton, steroidal glycosides in potato and saponins in alfalfa. Quantity and quality of 

primary metabolites may also be important in conferring antibiosis. Particularly significant in this 

regard are imbalances for sugars and amino acids that result in nutritional deficiencies for insects 

feeding on the plant. For example, pea cultivars with low amino acid levels and increased sugar content 
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show resistance to the pea aphid, and rice cultivars deficient in asparagines (an amino acid) cause 

reduced fecundity in the brown planthopper, Nilaparvata lugens.  

Symptoms of insects affected by antibiosis include;  

i. Death of young immature  

ii. Reduced growth rates  

iii. Increased mortality in pupal stage  

iv. Small adults with reduced fecundity  

v. Shortened adult life span  

vi. Morphological malformations  

vii. Restlessness and other abnormal behaviour  

 

Antibiosis may be due to:  

- Presence of toxic substances  

- Absence of sufficient amount of essential nutrients  

- Nutrient imbalance/improper utilization of nutrients  

 

 

 

 

Chemical Factors 

In Antibiosis – 

Examples S/N  

Chemicals present in plants  Imparts resistance against  

1.  DIMBOA (Dihydroxy methyl 

benzoxazin)  

Against European corn borer, 

Ostrinia nubilalis  

2.  Gossypol (Polyphenol)  Helicoverpa armigera 

(American bollworm)  

3.  Sinigrin  Aphids, Myzus persicae  

4.  Cucurbitacin  Cucurbit fruit flies  

5.  Salicylic acid  Rice stem borer  

 

 

Chemical Control  

Ideal Qualities of an Insecticide   

 An ideal insecticide should possess the following qualities;    

1. Kill the target insect effectively and quickly   

2. Be less toxic to natural enemies   

3. Be less toxic to honey bees, soil microorganisms   

4. Be less toxic to fishes and mammals   

5. Less hazardous and less toxic during handling or accidental consumption by human beings   
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6. Quickly degradable in environment and should be less persistent (Residues should be very less)   

7. Should not cause resurgence of the target insect (i.e. Increase in population of target insect) e.g. 

Chlorpyriphos causes resurgence of BPH on rice.   

8. Should not cause outbreak of secondary pest on a minor pest by killing the natural enemies   

9. Should have a complex mode of action against which resistance development will take more 

time. e.g. Azadirachtin from neem tree has complex action   

10. Should have a longer storage life or shelf life   

11. It is advantageous to select an insecticide which can kill a relatively broad spectrum of target 

pests   

12. It should be cost effective (High benefit/Cost ratio) and safe to use (High benefit/Risk ratio) 

 

Pesticide Groups 

Pesticides are generally classified into various groups based on pest organism against which the 

compounds are used, their chemical nature, mode of entry and mode of action.    

1. Based on organisms    

a) Insecticides: Chemicals used to kill or control insects (eg.) endosulfan, malathion   

b) Rodenticides: Chemicals exclusively used to control rats (eg.) Zinc phosphide   

c) Miticides / Acaricides: Chemicals used to control mites on crops / animals (eg.) Dicofol   

d) Avicides: Chemicals used to repel the birds (eg.) Anthraquionone   

e) Molluscicides: Chemicals used to kill the snails and slugs (eg.) Metaldehyde   

f) Nematicides: Chemicals used to control nematodes (eg.) Ethylene dibromide   

g) Fungicides: Chemicals used to control plant diseases caused by fungi (eg.) Copper oxy cholirde  

 h) Bactericide: Chemicals used to control the plant diseases caused by bacteria (eg.) Streptomycin 

sulphate  

 i) Herbicide: Chemicals used to control weeds (eg.) 2,4, - D    

2. Based on mode of entry    

a) Stomach poison: The insecticide applied in the leaves and other parts of the plant when ingested, 

act in the digestive system of the insect and bring about death (eg.) Malathion.   

b) Contact Poison: The toxicant which brings about death of the pest species by means of contact 

(eg.) Fenvalerate.   

c) Fumigant: Toxicant enter in vapour form into the tracheal system (respiratory poison) through 

spiracles (eg.) Aluminium phosphide   

d) Systemic poison: Chemicals when applied to plant or soil are absorbed by foliage (or) roots and 

translocated through vascular system and cause death of insect feeding on plant. (eg.) Dimethoate.    

3. Based on mode of action   

a) Physical poison: Toxicant which brings about death of an insect by exerting a physical effect 

(eg.) Activated clay.  

b) Protoplasmic poison: Toxicant responsible for precipitation of protein (eg.) Arsenicals.   

c) Respiratory poison: Chemicals which inactivate respiratory enzymes (eg.) hydrogen cyanide.  

d) Nerve poison: Chemicals inhibit impulse conduction (eg.) Malathion.   
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e) Chitin inhibition: Chemicals inhibit chitin synthesis (eg.) Diflubenzuron.    

 

4. Based on chemical nature    

Classification based on chemical nature of insecticides  

 

 
 

I. Inorganic pesticides: inorganic chemicals used as insecticides    

E.g. Arsenic, Fluorine, Sulphur, lime sulphur (Insecticides), zinc phosphide (Rodenticide)    

II. Organic pesticides: organic compounds (constituted by C, H, O and N mainly)    

a. Hydrocarbon oil (or) Petroleum oil – eg. Coal tar oil, kerosine etc.,   

b. Animal origin insecticides – eg. Nereistoxin extracted from marine annelids – commercially 

available as cartap, padan.   

c. Plant origin insecticides: Nicotine from tobacco plants, pyrethrum from Chrysanthemum 

flowers, Rotenoids from roots of Derris and Lonchocarpus, Neem – azadirachtin, Pongamia glabra, 

Garlic etc.,   

d. Synthetic organic compounds: These organic chemicals are synthetically produced in 

laboratory.    

 

Table : Synthetic Organic Compounds and Their Examples  
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Pesticide Formulations    

Pesticides are not usually applied in pure form (active ingredient) since they are highly toxic and 

quantity available for application is low and hence they are diluted with inert materials like talc 

(or) with water combining with other materials such as solvents, wetting agents, stickers, etc. The 

final product is the formulated pesticide and it is ready for use.    

Types of Formulations   

According to the mode of application, the types of formulation are as follows:    

I. For dry application directly from container;    

1. Dusts (D): The technical material (active ingredient) is mixed with a carrier such as clay 

(attapulgite, Kaolin, ash), organic flour (wood bark), pulverised minerals (sulphur, talc, lime, 

gypsum). Particle size will be less than 100 and it should pass through 200 mesh sieve. Dusts are 

cheaper and easy to use. However, they are least effective and cause wind drift leading to poor 

deposit on surface; they are highly toxic to beneficial insects.    
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2. Granules (G): Granules are prepared by applying liquid insecticides to coarse particle of porous 

material like clay, corn cobs (or) walnut shells. The amount of active ingredient ranges from 2-10 

per cent. They are much safer to apply than dusts.   

II. For spraying after mixing with water;   

1. Wettable Powders (WP): It consists of active ingredient mixed with inert dust and a surfactant 

that mixes readily with water and forms a short - term suspension. WPs are much more 

concentrated than dusts, containing 15 to 95% active ingredient. Frequent agitation is required to 

keep the insecticides in suspension. WPs usually cause less phytotoxicity than ECs. WPs should 

never be used without dilution.    

2. Emulsifiable Concentrates (EC): It consists of a toxicant, a solvent and an emulsifier with a 

stabilizing agent. When EC is mixed in water, it gives emulsion - droplets of oil containing the 

insecticide dispersed in water. Emulsifier turns the water-insoluble toxicant to water soluble and 

it yields a stable milky solution when diluted with water. When applied, the solvent evaporates 

quickly leaving the toxicant from which water also evaporate.    

3. Soluble Powders (SP): Soluble powder consist of finely ground solid material which dissolve in 

water or some other liquid forming true solution.    

4. Flowable (F): Flowable is a pesticide formulation in which the active ingredient is wet milled 

with a clay diluent and water. Flowables must be constantly agitated to prevent the insecticide 

from coming out of suspension and settling.    

5. Ultra Low Volume Concentrates (ULV): They are special kind of high concentrate solutions 

and are applied without dilution with special aerial or ground equipment to produce extremely fine 

spray.   

III. For application as gas or vapour    

1. Fumigants: Fumigants are pesticides in the form of poisonous gases that kill when absorbed or 

inhaled. Most of the fumigants are liquid and are mixtures of two or more gases.    

2. Smoke generators: They are used in the form of coil-like strips containing pyrethrum, oxidant 

and wood dust for the control of mosquitoes. When ignited, these coils release vapours.    

3. Aerosols: Aerosol contains a small amount of pesticide that is driven through a fine opening by 

a chemically inactive gas under pressure when the nozzle is triggered or by burning toxicant or 

vaporizing it with that. The toxicant is suspended as minute particle (0.1 - 50 w/w) in air as a fog 

or mist. It consists of toxicant (2%), solvent (10%), knockdown agent (2%) and propellant (86%).    

Other Formulations;   

 

1. Poison bait: These are mixtures of an insecticide with food attractive to the target pests.    

2. Seed dressers: These consist of an active ingredient in carrier material with an adhesive for 

better coating of the chemical on the seeds.    

3. Tablets: It consist a toxicant, a carrier to prevent flammability.    

4. Insecticide paints and polishes: Toxicant is produced in the form of paint/polish and can be 

applied as such by using a brush.    

5. Encapsulated fumigants: The fumigant is impregnated in some inert material and sealed in 

plastic containers. Cut open the plastic container before use    
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Pesticide Label Information    

Every pesticide container has a label affixed on it with a leaflet. The label gives information of the 

pesticide in the container. The leaflet contains information on directions to use, warnings, disposal 

and storage.  Both the label and leaflet are statutorily required under the Insecticide Act, 1968. The 

following information must be furnished on the label.    

1. Name of the pesticide (Brand name, Trade name, Common name).   

2. Name of the manufacturer and address   

3. Registration number   

4. Kind and name of active ingredient and their percentage   

5. Types of formulation   

6. Net content by weight   

7. Batch number (assigned by manufacturer)   

8. Date of manufacture   

9. Expiry date   

10. Antidote statement   

11. Warning symbols and signal (warning symbol is of diamond shaped consisting of two triangles 

with a colour in the lower triangle and a signal in the upper triangle).   

 

Table : Information that should be on Pesticide labels  

The leaflet must furnish the following;   

1. Name of the pests, weeds and diseases against which the chemical may be used  

 2. Direction for use.   

3. Warning and cautioning statement, symptoms of poisoning, antidotes and first aid.   

4. Direction for storage, careful handling and method of disposal. 

 

 

 

 

 

 

 

Integrated Pest Management 

What Is Integrated Pest Management? 

With IPM, a farmer uses pesticides as one tool in an overall program. Let's look at what each of 

the words in the term Integrated Pest Management means: 

 

 Integrated: a focus on interactions of pests, crops, the environment, and various control methods. 

This approach considers all available tactics and how these tactics fit with other agricultural 

practices used. 
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Pest: an organism that conflicts with our profit, health, or convenience. If a species does not exist 

in numbers that seriously affect these factors, it is not considered a pest  

Management a way to keep pests below the levels where they can cause economic damage. 

Management does not mean eradicating pests. It means finding tactics that are effective and 

economical, and that keep environmental damage to a minimum. 

Therefore, IPM is managing crops using many tactics to keep pest population below an economic 

threshold. "Integrated Pest Management is the coordinated use of pest and environmental 

information along with available pest control methods, including cultural, biological, genetic and 

chemical methods, to prevent unacceptable levels of pest damage by the most economical means, 

and with the least possible hazard to people, property, and the environment. 

Almost all farmers do at least some IPM through normal crop production practices. Integrated pest 

management is a balanced, tactical approach to pest control. It involves taking action to anticipate 

pest outbreaks and to prevent potential damage. IPM utilizes a wide range of pest control strategies 

or tactics. The goal of this strategy is to prevent pests from reaching economically or aesthetically 

damaging levels with the least risk to the environment. IPM programs are very site specific. IPM 

is based on the identification of pests, accurate measurement of pest populations, assessment of 

damage levels, and knowledge of available pest management strategies or tactics that enable the 

specialist to make intelligent decisions about control. 

IPM offers the possibility of improving the effectiveness of pest control programs while reducing 

some of the negative effects. Many successful IPM programs have reduced pesticide use and 

increased protection of the environment. 

 

Pesticide use is and will continue to be significant in food and fiberproduction, forestry, turf and 

landscape maintenance, and public health. Pest management has shifted from relying heavily on 

pesticides to using an integrated approach based on pest assessment, decision making, and 

evaluation. 

 

Why Practice IPM? 

Why have pest managers shifted to IPM when chemical pesticides so often succeed at controlling 

pests?  

There many reasons to broaden pest management beyond the use of chemicals,  

 

IPM helps to keep a balanced ecosystem.  

Every ecosystem, made up of living things and their non-living environment, has a balance; the 

actions of one kind of organism in the ecosystem usually affect other species. Introducing 

chemicals into the ecosystem can change this balance, destroying certain species and allowing 

other species (sonmetimes pests thermselves) to donninate. Pesticides can kill beneficial insects 

that consume pest, leaving few natural mechanism of pest control. 
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