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                                              INTRODUCTION  
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 Student will be able to discuss basic concept of plant protection.   

  

                        Lesson 1: Concept and definition   

Plant protection:   

This is the branch of agricultural science which utilizes the modern advancements in 

all other branches for the betterment of the mankind's by providing innovative 

solutions for taking the problems caused by disease an pests in crop.  

Biotic factor:  

Biotic factor are those living components which affect the population of other living 

organism. Biotic factors include animals, plants, microorganisms, dead organisms, 

and even animal waste.  

Abiotic factor:  

Abiotic factors are non-living components of the environment which affect the 

function of environment and living organisms. Abiotic factor includes rainfall, wind, 

temperature, altitude, soil, pollution, nutrients, pH and solarradiation.  

Pest:  

A "pest" can be defined as any animals that causes damage to man and mans 

property. Pest can be insects, mites, nematodes, rodents, birds and any other 

organisms that cause damage to the human and their property.  

Insect:  

Insect can be defined as any organism of the class Insecta, comprising small, 

airbreathing arthropods which body divided into three parts (head, thorax, and 

abdomen), and having three pairs of legs and usually two pairs of wings.  
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Disease:  

Plant disease can be defined as disfunction or abnormal growth of plant.  Plant 

disease is the result of disturbance in the normal life process of the plant. There are 

mainly two types of plant disease they are biotic and abiotic disease. Biotic diseases 

are caused by living organism (e.g., fungi, bacteria, viruses etc) and abiotic diseases 

are caused by non-living factors (e.g. water, temperature, oxygen, nutrient etc).  

Pathogen:  

Pathogen can be defined as any biological agent that causes diseases or illness to 

their host. For example virus, bacterium, or other microorganism which causes 

diseases.  

Micro-organism:  

Micro-organisms are those tiny or small organisms which cannot see by our naked 

eye. They are microscopic in nature. The study of microorganisms is called 

microbiology. Microorganisms include bacteria, fungi, archaea and viruses.  

Rodent:  

Rodents are those mammal animals which includes rats, mice, squirrels, hamsters, 

porcupines etc and distinguished by strong constantly growing incisors and no 

canine teeth. They constitute the largest order of mammals.  

Nematode:  

Nematode can be defined as any un-segmented worm of the phylum Nematoda 

which contain an elongated and cylindrical body e.g. root knot nematode. The study 

of nematode is called nematology.  

Disorder:  
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Plant disorder can be defined as functional abnormality or disturbance in plant. 

Noninfectious diseases are usually referred to as disorders. Abiotic factors (e.g. 

water, temperature, oxygen, nutrient etc) are responsible for causing disorder in 

plant.  

Pesticide:  

Pesticide are defined as any chemical or biological substance which are designed to 

kill or stoppage the growth of pests that  interfere with the growth of crops, shrubs, 

trees, and other vegetation desired by humans.  

Weed:  

Weeds are those unwanted plants which are grown out of place and out of time. 

Weeds are those plants which are grown without human interest. In other word a 

weed is a plant which considered as undesirable in a particular situation. For example 

commonly available unwanted plants in farm fields, lawns, garden, parks etc. even 

a wheat plant in maize field is a weed.  

  

  

  

Entomology:  

The term entomology is derived from two Greek words that are "entomon" means 

insect and "logia" means to study, thus entomology can be defined as branch of 

biological science which study about insect.  

Pathology:  
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The word pathology is derived from two Greek words that are "pathos" means 

suffering and "logia" means study, thus plant pathology is the branch of science 

which study about plant diseases.  

  

Teaching tips:   

 Find out other basic concept use in plant protection and discuss them in class 

room.  

  

  

  

  

  

  

  

  

                                                        UNIT 2  

                                                  PLANT PESTS      

Learning outcomes:  

 Able to identify different types of insects with their classification, life cycle 

and mode of action.  

 Apply the knowledge and skills to Protect plant from disease and pest.  
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                                Lesson 1: Plant insects  

1.1 Definition and characteristic features of insect  

Insect:  Insect can be defined as any organism of the class Insecta, comprising small, 

air-breathing arthropods with their body divided into three parts (head, thorax, and 

abdomen), and having three pairs of legs and usually two pairs of wings.  

  

Characteristic of insect  

• The body of an insect is made up of three parts (head - thorax - abdomen).  

• Thorax is divided into three parts (prothorax, mesothorax and metathorax).  

• Insects contain six legs (when they are fully grown).  

• Insects have their "skeletons" on the outside of body (like a shell).  

• They are cold-blooded.  

• Each insect has one pair of antennae and a pair of compound eyes.   

• Insects contain one or two pairs of wings.  

• They have no lungs, but small openings on their bodies.  

• Insects lay many eggs at once.  

• The "baby" insect does not look at all like the adult insect in complete 

metamorphosis (Egg, larva, pupa, adult).  

• Some insects go through only three changes (Incomplete metamorphosis ie.  

Egg- young or nymph- adult) like the grasshopper.       

                   

                          Figure of insect  
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          Source:https://www.google.com.np/picture insect  

  

1.2 Insect life cycle and metamorphosis  

Insect life cycle:  

Life cycle can be defined as the chain of changes in the growth and development of 

an organism from its beginning as an independent life form to its full-grown stage in 

which progeny are produce. In more complex organisms, the life cycle starts with 

the fusion of reproductive cells and ends when that organism produce its own 

reproductive cells, which then may go on to reproduce.   

In simple organisms, such as bacteria, the life cycle starts when an organism is create 

by fission and ends when that organism in turn divides into new two ones.   

Insect Metamorphosis:  
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Insect goes through the different stage of the development during their life-cycle is 

known as insect metamorphosis. There are two different types of insect 

metamorphosis they are:   

  

1. Complete Metamorphosis:   

These types of life cycle include four stages (Egg - larva - pupa - adult) and it 

occurred in more highly developed insects. Larva period is the growth phase of 

an insect and it is very dissimilar from the adult. The food sources are different 

for larva and adult so both larva and adult use different types of food sources. 

The pupa is a stage of internal reorganization. We cannot see any visible signs 

on the outside of the body. Due to these phenomena the pupae phase is also 

known as "resting" stage. The internal organs are broken down, more or less 

forming a "soup" during the pupae phase. This "soup" is used as food for special 

growth buds to develop. Completing the reorganization adult is ready to come 

out. When outside environment are appropriate, the final mould occurs and the 

adult insect emerges. The wings develop inside the pupae case. These types of 

life cycle is shown by bees, butterflies, moths, wasps, true flies and many other 

insects.  
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Source:https://www.google.com.np/picture metamorphosis  

  

2. Incomplete Metamorphosis:   

Incomplete Metamorphosis occurred in less highly developed insects and these 

types of life cycle include only three stages ((EGG - NYMPH – ADULT).The 

nymph resembles a mini adult but is not able to produce young. This life cycle 

has the problem because both nymph and adult normally share the same food 

source. The wings develop during the nymph stages as wing buds and they grow 

larger at each successive instar. This type of life cycle is seen in various insects 

such as dragonflies, grasshoppers, earwigs, cockroaches and true bugs.   
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Source:https://www.google.com.np/picture metamorphosis  

  

1.3 Classification of insects  

Classification of insect is a general process that related to categorization. Insect 

classification is the process of arrangement of insects in taxonomic groups according 

to their observed similarities. In the case of insects, different entomologists have 

different viewpoints on evolutionary history, and are likely to propose quite different 

classification schemes. Generally insects are classified on the basis of wing structure, 

mouthpart structure and type of metamorphosis.  

  

A. Classification of insects on the basis of their feeding habits:  

There are three types of feeding habit of insects and they can be classified as follows.  
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1. Herbivorous / phytophagous:  

They only feeds on plant and they are categorized under three groups on thr basis 

of their diversity of host.  

I. Monophagus: It includes those types of insects which feeds only one species 

of plant. For example silk worm feeds only mulberry.  

                 

              Fig: larva of silk worm (Source:https://www.google.com.np)  

II. Oligophagus:  It includes those types of insects which feed on plants of single 

family. For example potato tuber moth feeds on potato, tobacco and other 

plants of same family.  

  

        Source:https://www.google.com.np  

  

III. Polyphagus: It includes those types of insects which feed on diversified range 

of the plant. For example locust feeds on any kinds of plants.  
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                                         Source:https://www.google.com.np  

2. Carnivorous/zoophagous:  

They feed on animals and they are categorized in three groups according to their 

habit.  

I. Predators:  

 They are free living in nature. They capture and consume immediately as their foods 

e.g. Ladybird beetle kills the aphid and bugs. Birds, lizard, frogs, fish are also 

vertebrates predators of insects.   

Parasites:   

They feed internally and externally to the insects and may kill the insect. Eg.  

Mosquitoes, lice flea etc.   

  

II. Parasitoids:   

They complete their life cycle on host only and kill the insect. Eg. Braconid wasps, 

tachinid flies etc.  

3. Omnivorous:  
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They are those insects which feed on both plants and animals like cockroaches.  

  

B. Classification of insects on the basis of their nature of Damage:  

Insects are classified as follows according to their damaging nature.  

  

  

I. Chewing  

Chewing insect includes feeding by biting, pinching and tearing of plants parts, 

animals or organic matter and swallowing the material. Chewing insects may leave 

behind holes and ripped leaves on plants or wound on animals. Some insects remove 

all the foliage part of a plant. For example, grasshoppers, caterpillars, and beetles are 

the chewing types of insects. Major examples of chewing insects include dragonflies, 

grasshoppers, beetles, moths, butterflies and larvae of some insects.  
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                                Source:   https://www.google.com.np  

II. Sucking  

Sucking types of insects suck the fluids of plants or animals by puncturing their body. 

This type of feeding can cause spotting or stippling of foliage, leaf curling, and 

stunted or misshapen fruits. Plants produce seeds having hard coatings to protect 

them from insects but some insects have elongated mouths so they penetrate through 

the seed coating to get to the nutritious part inside the seed.  

Sucking types of insects are aphids, scales, leafhoppers, and true bugs.  
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                                Source:   https://www.google.com.np  

  

III. Burrowing  

Some insects burrow into the host and live inside it. Some live in plants by creating 

a wall around the insect that protects it, allowing it to feed off the nutrients in 

safety. Insects can also sometimes tie leaves together to protect themselves while 

feeding. Emerald Ash Borer, Mining Bees, Termites etc are the examples of 

burrowing insects.  
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                         Source:   https://www.google.com.np  

IV. Preying  

Preying types of insects includes those insects which catch and eat other insects. 

They typically use force or surprise to overcome prey. Some predator insects will 

attack anything smaller than them, while others focus on hunting specific insects. 

Faster insects rely on chasing down other slower insects, capturing them and killing 

them. Other insects hide and wait until their prey approaches before ambushing 

them. Some insects even use attractive smells to lure in prey. Praying mantis is the 

example of preying insect.  

                      

                         Source:   https://www.google.com.np  

V. Parasites  
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Parasites are those organisms which seek out warm-blooded animals and suck their 

blood or bite off flesh. Endoparasites actually live within the body of host and feed 

off of tissues. Parasites finally kill their hosts by eating internal organs and tissues.  

For example trichogramma is the egg parasitoid of the helicoverpa armigera.  

                                   

                                    Source:   https://www.google.com.np  
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Source:https://www.google.com.np/picture insect damaging  

  

C. Classification of insects on the basis of Good, Bad or Neutral aspects:  
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Point of view of farmer usually insects are classified under three various group, 

depending on their behavior in the farm. They are:-  

• Pests  

• Beneficial insects  

• Neutral insects  

  

 I.  Pest  

A "pest" can be defined as any animals that causes damage to man and mans 

property. Pest can be insects, mites, nematodes, rodents, birds and any other 

organisms that cause damage to the human and their property. Certain insect could 

be a pest in one situation, but the same insect would be neutral in another situation. 

For example the caterpillars of Diamondback moth (Plutella xylostella) feed on 

cabbage and other plants of the Cruciferae family so it is considered as pest for 

farmers who grow cauliflower. But Diamondback moth is an innocent and neutral 

insect for potato or banana growing farmers.  
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                           Source:   https://www.google.com.np  

II. Beneficial insects  

Some of the insects are natural enemies of other insects so these natural enemies feed 

on other insects and in this way they help to control pest insects available in nature. 

As an example Ladybird beetles feed on aphids and Assassin bug kills caterpillars. 

Some of the insects act as pollinator and they help in pollination of plants, e.g. bees 

and bumble bees. There are various insects that produce useful products for example 

honey (honey bee) or silk (silkworm). In many countries insects are used as food.   
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                           Source:   https://www.google.com.np  

III. Neutral insects  
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Neutral insects can be defined as those insects which are not a pest as well as 

beneficial. It really depends on the context for example in a rice field a mosquito is 

considered as a neutral insect (it doesn’t harm the crop), but in our bedroom it act as 

a pest.  

1.4 Natural enemies of insect  

Natural enemies  

Natural enemies are those organisms that kill, decrease the reproductive potential of, 

or reduce the numbers of another organism. Natural enemies are one of the most 

important components of integrated pest management programs. Natural enemies of 

insect and mite pests include predators, parasites, and pathogens.There is different 

types of natural enemies of the plant. They are:  

Predators: They are free living in nature. They capture and consume immediately 

as their foods e.g. Ladybird beetle kills the aphid and bugs. Birds, lizard, frogs, fish 

are also vertebrates predators of insects. The figure of lady bird beetle is maintained 

below.  

                                            

                                Source:   https://www.google.com.np  

Parasites: They feed internally and externally to the insects and may kill the insect. 

Eg. Phytophthora infestans (late blight of potato) is a parasite.  
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Parasitoids: They complete their life cycle on host only and kill the insect.  

Eg.Trichogramma is the egg parasitoid of the helicoverpa armigera.  

  

  

                                      Source:   https://www.google.com.np  

  

Pathogens: They are the microorganism which produces disease and kill the insect 

e.g. Fungi, virus, bacteria etc produces different diseases.  
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                            Source:   https://www.google.com.np  

  

  

  

  

  

  

  

  

  

                                 Lesson 2: Plant disease   
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2.1 Meaning of disease and its symptoms  

Plant disease can be defined as disfunction or abnormal growth of plant.  Plant 

disease is the result of disturbance in the normal life process of the plant. There are 

mainly two types of plant disease they are biotic and abiotic disease. Biotic diseases 

are caused by living organism (e.g., fungi, bacteria, and viruses) and abiotic diseases 

are caused by non-living factors (e.g. water, temperature, oxygen, nutrient etc).  

Common symptoms of disease  

Blights:   

common indications of blight are Leaves, flowers, stems, and branches that suddenly 

wilt, wither, and die. Common garden blights include Botrytis, early and late blight 

caused by fungi, and fire blight produced by bacteria.  

                          

                                Source:   https://www.google.com.np  

Galls:   
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Galls may be caused by fungi (like leaf gall), bacteria (such as crown gall), or even 

insects (such as gall wasps). When galls appeared in plant swelling or overgrown 

patches of leaf or steam tissue are seen.  

  

  

                                Source:   https://www.google.com.np  

  

Cankers:   

If woody plants produce dead, and often sunken, patches in stems and branches then 

we can say it was the affect of cankers. These cankers may ooze a sticky or foul-

smelling material and can multiply to kill whole trunks or shoots. The fungal 

Cytospora canker is a common orchard problem and another canker-causer is 

bacterial fire blight.   
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                                Source:   https://www.google.com.np  

  

Leaf Spots:  

Leaf spots are produced by various pathogens. The common leaf spots symptoms are 

rounded or irregular spot areas in various colors in leaf. Cercospora leaf spot in chilli 

and leaf spot in bean etc are the example of leaf spots.  

                         

                                Source:   https://www.google.com.np  
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Leaf Curl:  

Deformed and discolored leaves suffer from leaf curl. Peach leaf curl is caused by a 

fungus; viruses may also produce these symptoms.  

                           

                                Source:   https://www.google.com.np  

Mildews:   

When fungal powdery and downy mildews occur in plants we can see dusty white, 

gray or purplish patches on the surfaces or undersides of leaves.  

                          
                         Source:   https://www.google.com.np  

Rots:  
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Soft or discolored and dying plant tissue generally indicates some kind of rot.Fungi 

and bacteria cause rot on fruits, stems, flowers or roots.  

  

                         Source:   https://www.google.com.np  

Rusts:   

When rust appears orange and yellow spots, galls or coating symptoms are present 

and it is caused by fungi. Rusts may affect leafs, stems, fruits or flowers.  

  
                                 Source:   https://www.google.com.np  

Wilts:   

If drooping of leaves and stems occur in the plant then we can say it is caused by 

improper watering or by fungi and bacteria which can block the plant's water 
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conducting system. Fungi cause Fusarium and Verticillium wilt; bacterial wilt is a 

problem in cucumbers and related crops.  

  

                    Source:   https://www.google.com.np  

  

  

2.2 Classification of disease: infectious and non infectious  

There are two types of plant disease one is infectious and another is noninfectious.  

Noninfectious:  

Noninfectious diseases are known as disorders which are generally caused by abiotic 

factors such as, deficiencies of plant nutrients, waterlogged or polluted soil, too high 

and too low temperature etc. Poor plants growth may also occurred by weather that 

is excessive hot or excessive cold, by too little or too much light, and by heavy winds. 

Waterlogged condition and improper nutrient application both cause poor growth of 

plant.  

Infectious:   

Infectious plant diseases can be defined as those diseases which are caused by 

leaving organisms such as pathogens and microorganisms which communicate a 
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disease to a plant and deprive it of nutrients. Bacteria, fungi, nematodes, 

mycoplasmas, viruses and viroids are the living organisms that cause infectious plant 

diseases. The diseases caused by them can be detected by the symptoms of wilting, 

yellowing, stunting, and abnormal growth patterns of the plant.   

  

2.3 Disease cycle:  

Disease cycle can be defined as a sequence of more or less different events in 

infectious diseases which occur in chain and direct to development and maintenance 

of the disease and the pathogen. This chain of events is called a disease cycle. There 

are several steps to complete disease cycles which are mentioned below.  

1. Inoculation  

2. pre-penetration  

3. penetration  

4. infection  

5. growth and reproduction of the pathogen  

6. dissemination of the pathogen  

7. Survival  

  

  

1. Inoculation:   

This is the first stage of disease cycle. Inoculation is the process in which 

pathogens comes on contact with a plant. Inoculums may be adults, larvae or 

eggs, where as in parasitic higher plants it is plant fragment or seed.   
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Inoculum survives during the unfavorable environment inoculum survives and 

causes the infection in the growing season is called primary inoculums and the 

infection is known as primary infection. Inoculums which are produced from 

primary infection actually spread the disease in the field during favorable 

conditions and this is called as secondary inoculums and it brings about 

secondary infections.  

2. Pre-penetration:  

This is the phase which includes all the events (Such as germination of spores 

and seeds, hatching of eggs (nematodes), attachment of pathogen to host, and 

recognition between host and pathogen) earlier to actual entry of the pathogen.   

3. Penetration:   

This is the stage where entrance of pathogen into plant cells occurs. Plants 

pathogens penetrate plant surfaces in different ways:   

(i) Direct penetration through intact plant surfaces  

(ii) Through natural openings  

(iii) Through wounds.   

  

  

4. Infection:   

After completion of penetration infection occur in host. Infection is the process 

in which pathogen establishes contact with host cells or tissues and absorb 

nutrients from them. This stage also includes invasion and to some extent growth 

and reproduction of the pathogen.   
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5. Growth and reproduction of pathogen:   

After the infection the pathogens excessively attack and infect tissue of plant by 

growing and multiplying into them. Pathogen colonies and contaminate more 

areas of attacked plant. When pathogen fully establish relation to the plant then 

they starts increasing the number of pathogen by reproduction. The period 

between infection and the appearance of visible symptoms is called incubation 

period. This chain of events between the time of infection and the complete 

expression of disease is called cycle or disease development.   

6. Dissemination of pathogen:   

After pathogen has reproduced on the infected host then they extends to new 

healthy plants. Dissemination is the process in which inoculums are transferred 

from the site of production to the susceptible host surface. Some pathogens go 

away in active manner, whereas most passively with the help of an agent of 

dispersal. The main agents for dissemination are:  Air, water, vectors i.e.  

Insects, mites, nematodes etc and Man.   

7. Survival:   

During the absence time of their host pathogen remains passive survival. At the 

on-set suitable conditions in the next growing season, these resting structures 

become active and produce inoculums. These inoculums then are taken to host 

surface.  
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                                               Fig: disease cycle  

                                 Source:https://www.google.com.np  

  

2.4 Introduction to plant pathogen  

Bacteria:  

Bacteria can be defined as tiny living beings (microorganisms). They are neither 

plants nor animals so they belong to a group all by themselves. Bacteria are tiny 

single-cell microorganisms, usually a few micrometers in length that normally exist 

together in millions. There are three main shapes of bacteria they are:-  

1) Spherical (like a ball)  
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These are usually the simplest ones. Bacteria like this structure are called as cocci 

(singular coccus).  

2) Rod shaped  

These are known as bacilli (singular bacillus). Some of the rod-shaped bacteria are 

curved; these are known as vibrio.  

3) Spiral  

These known are as spirilla (singular spirillus). If their coil is very tight they are 

known as spirochetes.  

  
Virus:  

Virus can be defined as microscopic organism which can replicate only inside the 

cells of a host organism. The simplest viruses are composed of a small piece of 

nucleic acid surrounded by a protein coat. Viruses are not active outside of their 
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hosts. Most of the viruses are only observed by optical microscope. Viruses infect 

all types of organisms, including animals and plants, as well as bacteria and archaea. 

Viruses cause many important plant diseases and they are responsible for losses in 

crop yield and quality in all parts of the world. During the current situation about 

5000 different viruses are described.  

                            

                             Source:   https://www.google.com.np  

Nematodes:  

Nematode can be defined as any unsegmented worm of the phylum Nematoda which 

contain an elongated and cylindrical body e.g. root knot nematode. Nematodes are 

the most numerous multi cellular animals on earth and they are structurally simple 

organisms. Nematodes possess digestive, nervous, excretory, and reproductive 

systems, but lack a discrete circulatory or respiratory system. Plant-parasitic 

nematodes range from 250 um to 12 mm in length. Nematodes have been 

characterized as a tube within a tube; referring to the alimentary canal which extends 

from the mouth on the anterior end, to the anus located near the tail.  
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                Source:   https://www.google.com.np  

  

Fungus:  

Fungus can be defined as any member of the group of eukaryotic organisms that 

includes unicellular microorganisms such as yeasts and molds, as well as multi 

cellular fungi that produce familiar fruiting forms known as mushrooms. Fungi live 

by decomposing and absorbing the organic material in which they grow.   
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                     Source:   https://www.google.com.np  

  

2.5 Factor of disease development and plant disease epidemiology  

Factor of disease development  

The interaction of three components of disease i.e host, pathogens and environment 

can be visualized as a disease triangle or disease development. There are three factor 

of disease development they are:  

a. Susceptibility of plant.  

b. Aggressiveness of the pathogen.  

c. Suitable environment for the pathogen.  
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                                        Fig: disease development     

                                 Source:https://www.google.com.np  

Plant disease epidemiology   

Study of disease in plant populations is called as plant disease epidemiology or it can 

be defined as study of spreading mechanism of the disease. Susceptible host, 

aggressive pathogen and suitable environment are responsible for spreading of 

disease. Similar to diseases of humans and other animals, plant diseases occur due 

to pathogens such asbacteria, virus, fungi, oomycetes, nematodes, phytoplasmas, 

protozoa and parasitic plants. Plant disease epidemiologists struggle for an 

understanding of the cause and effects of disease and develop strategies to intervene 

in situations where crop losses may occur.   

  

  

  

                                       Lesson 3: Weed  
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3.1 Description of a weed, types of weed  

  

  

Definition of Weeds:  

Weeds are those plants which are grown without human interest. In other word a 

weed is a plant which considered as undesirable in a particular situation. For example 

commonly available unwanted plants in farm fields, lawns, garden, parks etc. Britain 

farmer Jethro Tull was the First person who have defined weed in 1731.   

  

Types of Weeds   

Weeds can be classified under three categories according to their growing habits they 

are annual, biennial and perennial.  

 Annual types:  

It includes those types of weeds which have average lifespan of one year and they 

germinate and spread by seeds. These weeds may be both winter and summer types. 

Winter annuals, like chickweed, germinate in late summer/early fall, go dormant in 

winter and actively grow during spring. Summer annuals, such as lamb's quarters, 

germinate in spring, grow throughout summer and are gone with the arrival of cold 

weather. Echinocloa (sama), phaleris minor ( rakte jhar), Cock’s comb, Euphorbia 

Spp. (dudhi), math, chimanchara , Vasanvel (Chenopodium album) etc are the 

example of annual weeds.  
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                             Source:   https://www.google.com.np  

 Biennial types:  

Biennial weeds includes those types of weeds which complete their life cycle in two 

years, germinating and forming rosettes in first year and producing flowers and seeds 

their second year. Examples of these types include: Wild carrot- (Daucas carota), 

wild onion – ( Asphodelus spp) , Jangli gobhi- (Launea spp).  

  

Perennial types:  

Perennial types of weeds are those which return every year and normally produce 

long tap roots in addition to seeds. These weeds, which include dandelions, plantain, 

and purple loosestrife, are the most difficult to control. E.g Dubo (Cynodon 
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dactylon), Quack grass (Agrophyron repens), Nutgrass (Cyperus rotundus), Johnson 

grass (Sorghum holepense), Acacia spp. wild ber etc.  

  

  

                                 Source:   https://www.google.com.np  

  

3.2 Effect of weed on crop production  

Weed results reduction in crop yields by various ways. Weeds compete with crops 

for one or more plant growth factors such as mineral nutrients, solar energy, water, 

and space and they hinder crop cultivation operations.  

1. Competition for mineral nutrients:  
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Weeds are hardy in nature and they have vigorous growth habit due to this reason 

they consume large amount of water and nutrient as compare to main field crops 

which cause heavy losses in yields. For e.g. weeds growing in crop field during the 

monsoon season removed about 46.6 kg/ha N, 12.1 kg/ha P and 73.3 kg/ha K.  

2. Competition for water:   

Weeds compete for water with main field crops which reduces in yield. For 

producing equal amount of dry matter, the weeds, in general transpire more water 

than most crop plants.   

3. Competition for Solar Energy:  

Solar energy is required for developing dry matter in plant. It is said that about 99% 

of dry matter in plants is made up of organic matter which depends upon solar 

energy. When plants are mutually shaded, their production potential is seriously 

reduced even though availability of water and other nutrients are in large quantity 

for them.  

4. Competition for space:   

Weeds compete for space with main crops for both in the rhizosphere and 

atmosphere. In the presence of weeds they compete with main crop plants and 

provide limited space for them to develop their shoots, which amounts to reduced 

photosynthesis in them.  

5. Weeds reduce the crop quality:   

The quality of crop yield may reduced by weeds in various ways. Weed seed like 

wild mustard, sweet clover, a Mexican poppy and bulblets of wild garlic and wild 

onion when threshed and ground with winter grains can results in serious penalty 

besides imparting objectionable odor to the flour. Khanna observed that striga (striga 

Spp.) reduced the quality of sugarcane juice by 3.9 to 8.9 percent.  
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6. Weeds harbor insect pests or diseases:   

Weeds acts as shelter for various insect pests and diseases or serve as alternate host. 

For e.g. weed around paddy bunds provide shelter the gallfly.  

7. Increase in cost of cultivation:  

When weeds occur in field it increase the labour operations charge as well as it also 

increases the tillage operations which require high cost.  

Weed Management:  

Weed management is the process of keeping or reducing the weed population and 

their enlargement below the level of economic injury to the crop with lowest 

environment pollution. The common methods used to manage weeds include 

prevention and cultural, mechanical, biological, and chemical means.  

Prevention  

Preventative methods are used to stop the spread of weeds. Preventative practices 

include cleaning tillage and harvesting equipment of weed seeds and vegetative 

structures; planting certified, weed-free crop seed; and controlling weeds in 

barnyards, around structures, and along fencerows, roadways, and ditch banks.  

Cultural  

Cultural and crop management techniques provide a healthy crop to best compete 

with weeds. Crop competition can be an inexpensive and effective aid to weed 

management if used to its fullest advantage. Examples of cultural techniques 

include:-  

• Soil test recommendations for fertilizer and lime  

• Selecting the best crop varieties  
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• Planting dense crop populations at the proper timing  

• Scouting fields regularly for weeds, insects, and diseases and controlling them 

when necessary  

• Crop rotations etc.  

Mechanical  

Mechanical or physical techniques either destroy weeds or make the environment 

less favorable for seed germination and weed survival. These techniques include 

hand-pulling, hoeing, mowing, plowing, disking, cultivating, and digging. Mulching 

(straw, wood chips, gravel, plastic, etc.) can also be considered a mechanical control 

means since it uses a physical barrier to block light and impede weed growth.  

Biological  

Biological weed control involves the use of other living organisms, such as insects, 

diseases, or livestock, for the management of certain weeds. Herbivores such as 

sheep and goats can provide successful control of some common pasture weeds.   

  

Chemical  

Herbicides can be defined as crop- protecting chemicals used to kill weedy plants or 

interrupt normal plant growth. Herbicides provide a convenient, economical, and 

effective way to help manage weeds. They allow fields to be planted with less tillage, 

allow earlier planting dates, and provide additional time to perform the other tasks 

that farm or personal life require. Without herbicide use, no-till agriculture becomes 

impossible. However, herbicide use also carries risks that include environmental, 

ecological, and human health effects. It is important to understand both the benefits 

and disadvantages associated with chemical weed control before selecting the 

appropriate control.  
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Importance of Weeds or Benefits or Advantages Derived from Weeds:  

1) Weeds Add Organic Matter and Nutrients to the Soil  

2) Weeds Check Wind, Water and Soil Erosion  

3) Some of the Weeds are used as Fodder for Animal  

4) Some of the Weeds are used as Leafy Vegetables  

5) Some of the Weeds have Medicinal Value  

6) Some of the Weeds Serves as Ornamental and Hedge Plants  

7) Weeds can be used for Paper Pulp, Bio-gas and Manufacture of Edible Proteins.  

  

  

                                             Lesson 4: Rodents  

4.1 Rodents  

Rodents is a gnawing mammal of an order that includes rats, mice, squirrels, 

hamsters, porcupines, and their relatives, distinguished by strong constantly growing 

incisors and no canine teeth. They constitute the largest order of mammals.  
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                                 Source:   https://www.google.com.np  

Characteristics of rodents  

 They are good climbers and swimmers.  

 They have power of smell, taste and hearing.  

 They can distinguish the color.  

 They follow the same path and they are prolific breeder.  

 They can jump up to 60-90cm.  

 They sharper their teeth by scarping the teeth on furniture.  
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Economic importance of rodents  

 Food and Agriculture Organization (FAO) has said that there is loss of 20 

metric ton before harvest and 30 metric ton loss after harvest of the crop due 

to rodents.  

 In India there is 12.5 metric ton loss of cereal crop per year due to rodents.  

 In Nepal pre harvest loss is about $19 million and post harvest loss is about $ 

6.8 million.  

 It causes huge losses in coconut field.  

  

Management  

1. without using chemical:  

 Store in close container.  

 Block the hole in the house and farm.  

 Sanitation of field.  

 Rearing a cat as natural enemy.  

 Use different types of traps (pot trap, cage trap, snap trap etc)  

 Avoid the trees around the storage house.  

 Use the rat barrier around the storage.  

2. Using chemical:  

 i.  Acute poison:   

Acute poison describes the adverse effects of a substance that result either from a 

single exposure or from multiple exposures in a short period of time (usually less 

than 24 hours). (E.g. Zinc phosphorous etc.) ii. Chronic poison:  
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Chronic poisoning is long-term repeated or continuous exposure to a poison where 

symptoms do not occur immediately or after each exposure. The patient gradually 

becomes ill, or becomes ill after a long latent period. (E.g. Caumanin).  

Teaching tips:   

 Collect the different insects found in your locality and demonstrated in class 

room.  

 Collect the different disease affected plant parts found in your locality and 

discuss their symptom and causal organism in your class.  

 Identify different types of weeds which are commonly found in your 

periphery.  

  

  

  

  

                                                     UNIT 3  

                                                 PESTICIDE   

Learning outcomes:  

 Able to identify various types of pesticide and their proper use.  

 Able to prepare pesticide formulation for insect and disease control in the 

crops, vegetable and fruit trees and effect of those pesticides.  

 sAble to perform first aid measure while poisoning.  

  

                                             Lesson 1:  Pesticide  
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1.1 Definition of pesticide:  

Pesticide are defined as any chemical or biological substance which are designed to 

kill or stoppage the growth of pests that  interfere with the growth of crops, shrubs, 

trees, and other vegetation desired by humans. All chemical pesticides are poisons 

and pose long-term danger to the environment.  

1.2 Types of pesticides:  

There are many different types of pesticides, each is meant to be effective against 

specific pests.  They are:-  

Insecticide: A pesticide which is used to kill or control insects.  

Algaecides: Algaecides are used for killing and/or slowing the growth of algae.  

Bio-pesticides: Bio-pesticides are made of living things come from living things, or 

they are found in nature.  

Disinfectants: They control germs and microbes such as bacteria and viruses.  

Fungicides: Fungicides are used to control fungal problems like molds, mildew, and 

rust.  

Herbicides: Herbicides are used to kill or inhibit the growth of unwanted plants, also 

called weeds.  

Rodenticides: Rodenticides are those chemicals which are used to kills rodents like 

mice, rats, and gophers.  

Miticides: Miticides control mites that feed on plants and animals.   

Molluscicides: They are designed to control slugs, snails and other molluscs.  

Nematicide: Nematicides are those pesticides which are used to kill nematodes.  
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1.3 Formulation of pesticide:  

Introduction:  

A pesticide in its pure form is called (a.i) active ingredient. Active ingredient must 

be mixed with suitable ingredient like solvent, carriers, surface active agents, wetting 

agents, spreading agents etc. Pure form of pesticides which is converted to the final 

product is called pesticide formulation. There are different types of pesticide 

formulation which are mentioned below.  

1. Solid Formulation:  

A. Dust (D):   

Most of the dust formulation contains low percentage of active ingredients (usually 

10 percent or less by weight) and they are ready for use. The active ingredients of 

the pesticide is dilute by mixing with carriers like very fine plus, dry inert carrier 

made from talc, chalk, clay, nut hulls etc. Some of the dust formulations are 

concentrates and they contain high percentage of active ingredients. They are used 

for seed treatments as well as for agricultural or home gardening applications. Dust 

formulations are used in cracks and crevices and for spot treatments to control insects 

such as cockroaches. 'D' signifies the nature of formulation.  
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                             Source: https://www.google.com.np  

Advantages of dust  

• It can be applied directly to the plant.  

• Water scarcity problem is overcome.  

Disadvantage of dust  

• Dust rift is a problem.  

• Poor deposit on target plant.  

• Greater risk of contaminating animals and human beings.  

• Least effective and uneconomical.  

  

B. Granules (G):   

Formulations of granules are similar to dust formulations, except granular particles 

are larger and heavier as compare to dust. Granules are small pallets of 3mm in 

diameter which are made by applying liquid active ingredient to absorptive course 

materials. The amount of active ingredient use in granules ranges from 1 to 15 

percent by weight. The coarse particles may be clay, corncobs, or walnut shells. 
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Granular pesticides are used in the soil to control weeds, nematodes, and insects 

living in the soil, or for absorption into plants through the roots. 'G' signifies the 

nature of formulation.  

  

                                      Source: https://www.google.com.np  

Advantage of granules  

• Can be directly use on plant  

• Doesn’t drift  

• Relatively non toxic to applicator  

• It release slowly so loss of pesticide is minimizes  

• Low water required  

• Relatively less harm and effective to the target pest  

Disadvantage of granules  

• Foliage part cannot be treated by granules  

• Manufacturing cost is high  

  

2. Liquid formulation  

  

A. Wettable Powders (WP or W):   

They are dry and finely ground formulations which look like dusts. Wettable 

Powders is made by mixing toxicant with an inert material and a wetting agent. 
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Generally they are mixed with water for application as a spray. The active ingredient 

in this formulation ranges from 5 to 95 percent by weight; usually 50 percent or 

more. Dithane M-45, Dithane-z-78 etc are the examples of WP.  

  

                                   Source: https://www.google.com.np  

Advantage of Wettable Powders    

• It is easy to carry, store, measure and mix  

• It is not easily absorbed through the skin  

• Effective foliage treatment can be achieved  

• It is relatively cheap per unit  

Disadvantage of Wettable Powders  

• There is always a risk of concentrated powder inhalation by applicator.  

• Sinking of powder in the bottom of spray is a problem and requires continuous 

agitation  

  

B. Soluble Powders (SP or WSP):  

This formulation is n the powdered form which is soluble in water. It looks like 

similar to wettable powders. The amount of active ingredient in soluble powders 
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ranges from 15 to 95 percent by weight. Soluble powders have all the advantages of 

wettable powders and none of the disadvantages, except the inhalation hazard during 

mixing. Soluble powers can be sprayed by any types of sprayer.  

  
                           Source: https://www.google.com.np  

Advantage of soluble Powders    

• It is easy to carry, store, measure and mix  

• It is not easily absorbed through the skin  

• Effective foliage treatment can be achieved   

• Sinking problem is overcome  

Disadvantage of soluble Powders    

• There is always a risk of concentrated powder inhalation by applicator.  

  

C. Emulsifiable Concentrates (EC or E):  

 Emulsifiable concentrate is liquid formulation which contains liquid active 

ingredient, spreader and stickers. These types of chemicals are used against 

agricultural, ornamental and turf, forestry, structural, food processing, livestock, and 
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public health pests. Cypermetherin, malathion-50 EC etc are examples of 

Emulsifiable concentrate.  

                                    

                        Source: https://www.google.com.np  

Advantage of Emulsifiable Concentrates  

• It treats foliage parts effectively  

• Easy to transport and stored  

• Price per unit is low  

Disadvantage of Emulsifiable Concentrates  

• It is difficult to measure  

• There is tendency to over and under dose of toxicant  

• There is a risk of a applicators skin being contaminated by dermal Palm  

  

D. Fumigants:  
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 Fumigants are those pesticides which form a gas when it is applied. Some active 

ingredients are liquids when they are packaged under high pressure and convert into 

gases when they are released. Fumigants pesticides are used for structural pest 

control, in food and grain storage, and in regulatory pest control. In agricultural pest 

control, fumigants are used in soil, greenhouses, granaries, and grain bins.  

  

                                 Source: https://www.google.com.np  

Advantage of Fumigants  

• Toxic to be wide range of pest  

• Good penetration to the target area  

• Single treatment will usually killed all pest in treated areas  

Disadvantage of Fumigants  

• Treated area must be closed or tented to prevent gas from escaping  

• Highly toxic to human beings 1.4 pesticide calculation and 

compatibility:  

Pesticides calculation:   
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Pesticide are available in different form (Ec,Wp etc) in the market Ec and Wp which 

contain high concentration of active ingredient so it is necessary to dilute those 

formulation at the time of spray and they are recommended on the basis of:-  

a) Active ingredient (a.i) present:  

Active ingredient =  area to be treated(ha) × Recommended amount a.i (kg/ha) × 100  

                                    Concentration of formulation (%)  

For example: calculate the amount of furadon 3% G required to control rice steam 

borer @ 1kg a.i/ha for 12(ha) of paddy field.  

Soln    

Area to be treated = 12 (ha)  

Amount of a.i = 1kg/ha  

By formula,    

Active ingredient =  area to be treated(ha) × Recommended amount a.i (kg/ha) × 100  

                                    Concentration of formulation (%)  

  

                           a.i = (12×1) ÷ 3% × 100  

                               = 400kg      

  

For example: calculate the amount of beviston 35% Wp required to control Fungal 

disease of potato @ 0.5kg a.i/ha for 10 ha potato land.  

Soln    
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Area to be treated = 10 (ha)  

Amount of a.i = 0.5kg/ha  

By formula,    

 Active ingredient = area to be treated(ha) × Recommended amount a.i (kg/ha) × 100  

                                            Concentration of formulation (%)  

  

                           a.i = (10×0.5) ÷ 35% × 100  

                               = 14.28kg                          

                      

b) Percentage of (a.i) in the final spray:  

𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑝𝑒𝑠𝑡𝑖𝑐𝑖𝑑𝑒 

recommended dose of spray solution × volume of spray solution needed 

=   

concentration of formulation 

For example, calculate the amount of selvin 50% wp needed to control jassid in okra 

field @ 0.2 % solution and the total space solution needed is 1600 liter of water.  

Soln ,   

      Concentration of formulation = 50%  

     Volume of spray solution = 1600 ltr  

    Recommended dose of spray solution = 0.2  

We know,  
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𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑝𝑒𝑠𝑡𝑖𝑐𝑖𝑑𝑒 

recommended dose of spray solution × volume of spray soln needed 

=   

concentration of formulation 

0. 

                                                 

=  

                                                  = 6.4 liter  

  

  

For example, calculate the amount of simazzine 50% wp is used for the weed control 

in maize field. If the recommended dose of simazine is o.12% and the final spray 

solution needed to control is 1000 litre.  

 Soln ,   

      Concentration of formulation = 50%  

     Volume of spray solution = 1000 ltr  

    Recommended dose of spray solution = 0.12  

We know,  

  

𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑝𝑒𝑠𝑡𝑖𝑐𝑖𝑑𝑒 

recommended dose of spray solution × volume of spray soln needed 

=   

concentration of formulation 
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0. 

                                                 

=  

                                                  = 2.4 liter   

Pesticide compatibility:  

It is the activity to mix different pesticides without physical or chemical reaction 

which would use to reduction in biological efficiency. If we are going to apply 

several kinds of pesticides at once by mixing together, we must be careful that all 

the pesticides are compatible with each other. If they are not, there may be residue 

problems and chemical injury to crops or the pesticides may not be effective. 

Inappropriate mixtures cause incompatible phenomena such as non-homogeneity, 

layer separation, precipitation, changes in viscosity, aggregation, flocculation and 

gelatinization of the mixture.   

Procedure for mixing different chemical formulation  

You can check the compatibility of chemicals in the following manner.  

1) The following instruments are needed.  

a) Two clear glass jars with lids (capacity about 250 ml). Mark one of the jars "with", 

and mark the other "without".  

b) Several pipettes of 0.1 mL (for liquid chemicals) and a mg-balance (for solid 

chemicals).  

c) A bulb sucker to suck chemicals. Don't suck a pipette with your mouth.  

2) First, fill each jar with about 100 mL of water. Then, add each undiluted chemical 

into the pair of jars in the following order. WP, WG, SC, SP, SL, compatibility 
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adjuvant (only for the jar marked "with"), and finally EC. The volume or the 

weight of the chemicals to be added depends on the recommended dilution factor 

of each chemical.   

3) The mixture in the jars should be stirred gently after each addition.  

4) Cap the jars tightly with the lids, and mix the contents thoroughly by turning the 

jars10 times.  

5) Leave the jars for 5 minutes. Then observe them, to see if there are any of the 

incompatible phenomena mentioned above.  

6) If you find any incompatible phenomena in both jars, the combination should not 

be used.  

7) If you find incompatible phenomena only in the jar marked "without", the 

combination can be used with compatibility adjuvant.  

8) If you may find some of the incompatible phenomena with half an hour after 

mixing, if the phenomena disappear after the mixture has been turned upside down 

3 times, this combination can be used, provided it is shaken or stirred frequently 

during application in the field.  

  

1.5 Method of pesticide application:  

Pesticide can be applied through different method they are:-  

 i.  Seed treatments:  

Disease may be seed borne, soil borne or air borne. In case of seed borne diseases, 

the pathogen are carried either on surface of the seeds or inside the seed. Different 
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group of insect, pest or their inactive stages may remain attached with the seed which 

may harm seed in lateral stage. To control, prevent or minimize disease and insect 

pest chemical treatment is essential. Seeds are treated before packaging or they may 

be treated at the time of sowing in order to reduce or remove the existing pest and 

diseases. Seeds may be grain, tubers, bulbs etc so their treatment is different 

according to their types. Inorganic copper fungicide, organic compounds, malathion 

dust, agrimycin etc are used for seed treatment. They can be treated by following 

ways  

a. Seed dressing:  

This is the most common method of seed treatment. The seed is dressed wet either 

or dry formulation or treated with a slurry or liquid formulation. Earthen pots, rotator 

duster, see treatment drum are use to dressed the seeds.  

  

                              

                                  Source: https://www.google.com.np  

b. Seed coating:  

A special binder is used with a formulation to enhance adherence to the seed.  

Coating needs advance treatment technology by the industry.  
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ii. Fumigation:  

Fumigation is such kinds of pest control method in which a pesticide gas or vapor is 

released into the air or injected into the soil to kill or eliminate pests. In this method 

the area is completely fills with toxic gaseous pesticide or fumigants to suffocate the 

pest and the pest are killed or eliminated. Soil fumigation is a commonly used 

agricultural practice to treat fields to reduce weeds, nematodes and other soil insects 

and small rodents such as moles. Fumigant pesticides are also used on grains and 

crops post-harvest to reduce insects, ticks and mites, nematodes, slugs and snails and 

fungal diseases. Ethyldibromide or methylbromide is the example of fumigant 

pesticide.  

                              

                                  Source: https://www.google.com.np  

  

iii. Soil application:  

Soil is treated with chemical or other materials to control insect pest and pathogen 

so that it facilitated the enhancement of growth and development of plant. Soil is 

treated with various chemical pesticides, fungicides and weedicides to control the 
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pest, pathogen and weeds. It can be done by soil injection, broadcasting, basal 

application, cracks application mechanical or tillage application etc.  

                  

                                Source: https://www.google.com.np  

iv. Foliar application:  

Foliar application of pesticide is used to control insect, pest and disease present in 

the leaves or any part of the plant above the soil surface. Foliar application is 

effective for controlling sucking, biting and chewing pest as well as pathogen. Foliar 

application is done by different sprayers such as atomizer, hand sprayer, hand 

compression sprayer, duster etc.  

Advantage of foliar application  

• Rapid contact of pesticides into the target pest  

• Coverage of existing foliage with pesticides that provide residual control 

through contact or ingestion  

• Can be applied with multiple products in a tank that meet multiple objectives  

• Achieve broad spectrum pest control  

• Effective use through a variety of application equipment  
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                             Source: https://www.google.com.np  

v. Post harvest treatment:  

Different insect pest attack the crop plant during harvesting and at storage condition. 

In order to keep safe from pest attack on fruit and vegetable pesticide treatment 

should be done. Mostly fumigant pesticide such as ethyl dibromide, methyl bromide 

etc are used to control pest.  

                             

                            Source: https://www.google.com.np  

  

1.6 Toxicity of pesticide after use:  
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Toxicity:  

The toxicity of a substance is its capacity to cause injury to a living system. A living 

system can be many things: a human body, or parts of the body (such as the lungs or 

the respiratory system); a pond, a forest and those creatures that live there.  

Toxicity represents the kind and extent of damage that can be done by a chemical.   

Kinds of Toxicity  

1. Acute toxicity:   

Acute poison describes the adverse effects of a substance that result either from a 

single exposure or from multiple exposures in a short period of time (usually less 

than 24 hours). A pesticide with a high acute toxicity is deadly even when a very 

small amount is absorbed. Acute toxicity levels are used as a way to assess and 

compare how poisonous pesticides are. Acute toxicity may be measured as acute oral 

toxicity, acute dermal toxicity, and acute inhalation toxicity.  

2. Chronic toxicity:   

Chronic poisoning is long-term repeated or continuous exposure to a poison where 

symptoms do not occur immediately or after each exposure. Chronic toxicity of 

pesticides concerns the general public, as well as those working directly with 

pesticides because of potential exposure to pesticides on/in food products, water, and 

the air. It is measured in experimental conditions after three months of either 

continuous or occasional exposure.  

Label of pesticide toxicity:  

Different types of pesticide are available in the market and they contain different 

types of label of toxicity. Label of toxicity indicate how much that pesticide is toxic. 

Some of them are highly toxic while other is less. There are four types of label found 
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in pesticide and colors (Green, Blue, Yellow and Red) are used in label to determine 

toxicity label. Example of labeling of pesticide is shown in below table.  

Label  Name  
Level of 

toxicity  

Oral lethal dose 

mg per kg body  

weight of test 

animal  Listed chemicals  

  

Red  

label  
Extremely 

toxic  1-50  

Monocrotophos, zinc 

phosphide, ethyl mercury 

acetate, and others.  

  

Yellow 

label  Highly toxic  51-500  
Endosulfan, carbaryl, quinalp 

hos, and others.  

  

Blue 

label  
Moderately 

toxic  501-5000  
Malathion, thiram, glyphosate 

, and others.  

  

  

Green  

label  
Slightly 

toxic  More than 5000  

Mancozeb, oxyfluorfen, 

mosquito repellant oils and 

liquids, and most other 

household insecticides.  

                               Source: https://www.google.com.np  

Routes of Entry  

https://en.wikipedia.org/wiki/Monocrotophos
https://en.wikipedia.org/wiki/Monocrotophos
https://en.wikipedia.org/wiki/Zinc_phosphide
https://en.wikipedia.org/wiki/Zinc_phosphide
https://en.wikipedia.org/wiki/Zinc_phosphide
https://en.wikipedia.org/wiki/Zinc_phosphide
https://en.wikipedia.org/wiki/Zinc_phosphide
https://en.wikipedia.org/w/index.php?title=Ethyl_mercury_acetate&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Ethyl_mercury_acetate&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Ethyl_mercury_acetate&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Ethyl_mercury_acetate&action=edit&redlink=1
https://en.wikipedia.org/wiki/Endosulfan
https://en.wikipedia.org/wiki/Endosulfan
https://en.wikipedia.org/wiki/Carbaryl
https://en.wikipedia.org/wiki/Carbaryl
https://en.wikipedia.org/wiki/Carbaryl
https://en.wikipedia.org/wiki/Quinalphos
https://en.wikipedia.org/wiki/Quinalphos
https://en.wikipedia.org/wiki/Quinalphos
https://en.wikipedia.org/wiki/Quinalphos
https://en.wikipedia.org/wiki/Quinalphos
https://en.wikipedia.org/wiki/Malathion
https://en.wikipedia.org/wiki/Malathion
https://en.wikipedia.org/wiki/Thiram
https://en.wikipedia.org/wiki/Thiram
https://en.wikipedia.org/wiki/Thiram
https://en.wikipedia.org/wiki/Glyphosate
https://en.wikipedia.org/wiki/Glyphosate
https://en.wikipedia.org/wiki/Glyphosate
https://en.wikipedia.org/wiki/Mancozeb
https://en.wikipedia.org/wiki/Mancozeb
https://en.wikipedia.org/w/index.php?title=Oxyfluorfen&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Oxyfluorfen&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Oxyfluorfen&action=edit&redlink=1
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Pesticide enters in our body through three different ways. Sometimes you can even 

be poisoned without knowing it if the pesticide enters through the skin or lungs.  

Followings are the ways through which pesticides enters in our body.  

  

  

Dermal Route  

If the pesticides enter in our body through the skin then it is known as dermal route 

of entry. Wet, dry, or gaseous forms of pesticides can be absorbed through the skin. 

Dermal route of entry may occur if pesticides are allowed to get on the skin that may 

occur while mixing or applying of pesticide or that may be caused by pesticide-

contaminated clothing. The eyes, ear drums, scalp and groin area absorbs pesticides 

more quickly than other areas on the body. Damaged or open skin can be affected 

by a pesticide much more readily than healthy, intact skin. When Pesticide is 

absorbed through skins then it enters the blood stream and carried throughout the 

body.  
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                        Source: https://www.google.com.np  

Inhalation Route  

If the pesticides enter into our body through lungs while breathing then it is known 

as inhalation route. Dust, spray mist, or fumes, pesticides can be drawn into our lungs 

while breathing. It may occur during the mixing of wettable powders, dusts, or 

granules. Poisoning can also occur while fumigating or spraying without a self 

contained breathing apparatus. If pesticides are absorbed through the surfaces of the 

lungs then chemicals enters to the blood stream and they are distributed to the other 

part of body.   
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                       Source: https://www.google.com.np  

Oral Route  

If the pesticides enter our body through the mouth then it is called as oral route (also 

called ingestion). This can occur when hands are not properly washed before eating 

or smoking. They may be swallowed by mistake, if they are improperly stored in 

food containers. Once they are swallowed then they enter into the blood stream and 

circulate throughout the body.   
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                           Source: https://www.google.com.np  

1.7 Harmful effect of pesticide:  

Poisoning effect:  

Pesticide harms different kinds of animals such as insects, birds, man, domestic and 

wild animals etc. Human may be poisoned by pesticide residues which remain on 

food. Pesticides can eliminate some animals' essential food sources, causing the 

animals to change place, change their diet or starve. Pesticide harms both targeted 

pest as well as non targeted pest (beneficial insect) when they are applied in field.  

Pollution effect:  

i. Air   

Pesticides can pollute air of our environment. If the pesticide particles are available 

in air of our environment then we can say air of our environment is polluted.  
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Pesticides that are applied to crops can volatilize and may be blown by winds into 

nearby areas. The conditions of Weather at the time of application as well as 

temperature and relative humidity change the spread of the pesticide in the air. As 

wind velocity increases so does the spray drift and exposure. Low relative humidity 

and high temperature result in more spray evaporating.   

ii. Water  

If pesticide particles reach into the source of water then it causes water pollution. 

There are four major routes through which pesticides reach into the water they are, 

it may drift outside of the intended area when it is sprayed, it may be leach through 

the soil, it may be carried to the water as runoff, or it may be spilled, for example 

accidentally. They may also be carried to water by eroding soil.   

iii. Soil  

The use of pesticides in soil decreases the general biodiversity in the soil. 

Availability of pesticide in soil cause unfavorable environment to the 

microorganisms of the soil which may reduces or eradicates number of beneficial 

micro organism. The compactness of soil also increases when it is polluted by 

pesticide. Due to the soil pollution productivity and fertility of the soils decreases as 

well as soil pollution may also cause acidity of the soil.  

1.8 Safe use and misuse of pesticide:  

Safe use of pesticide:  

Following points should be kept in mind for Safe use of pesticide  

a. Choose the correct pesticide:  

You should choose the correct pesticide to control the pest(s) in your home, lawn, 

or garden. First of all you have to properly identify the insect, weed, disease, 
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rodent, or other pest that you are attempting to control. After that you have to 

purchase the least toxic pesticide product that will eliminate or control the pest. 

While purchasing you should purchase required amount of pesticide for 

immediate use only.   

b. Pesticide label:   

Before purchasing a pesticide product you have to read and understand the 

product label. The product label provides information about the active ingredient, 

how to mix and apply the product, when and where to apply the product, how to 

store and dispose of the product, as well as safety and environmental precautions 

and first aid instructions.   

c. Protective Clothing and Safety Equipment:   

Wearing proper clothing and using safety equipment while using pesticides 

provides a layer of protection between you and the pesticide during handling, 

mixing, application, storage, and disposal. Carefully read the pesticide label and 

follow all directions concerning necessary protective clothing and equipment. 

Always keep protective equipment clean and in good condition.At a minimum, 

you should have the following protective items available when handling 

pesticides:  

1. Clean clothing  

2. Rubber gloves  

3. Waterproof boots  

4. Waterproof hat  

5. Eye protection  

6. Dust mask or cartridge respirator  
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d. Mix Pesticides Safely:   

Before mixing pesticides don’t forget to wear rubber gloves. Fill the spray tank 

about half full of water before adding the chemical. Then, accurately measure the 

recommended amount of chemical according to label instructions. All measuring 

utensils (spoons, cups, etc.), containers, and application equipment should be 

specifically marked and kept where pesticides are stored. Wash utensils after each 

use and never use them for any other purpose.  

e. Apply Pesticides Safely:  

Here are some common sense suggestions to help you use pesticides safely.  

 Be careful while handling, mixing, or applying any pesticide. That may cause 

harm to you and others.  

 Use chemicals only for the plants for which they are recommended on the 

label.   

 Always keep your application equipment in good condition and operating 

properly to avoid injury.  

 Guard against drifts of pesticide sprays or dusts by making the application 

when there is no wind.   

 Keep children and pets away from treated surfaces or plants until the spray 

has dried.  

 Never eat, drink, or smoke when applying pesticides.  

 Immediately following application and cleaning of equipment, the applicator 

should bathe thoroughly, using a soap or detergent product and after bathing, 

change into clean clothing.  

 The clothing worn by the applicator should be washed separately from other 

clothing items.  
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f. Care and Laundering of Personal Protection Equipment:  

Do not forget to keep pesticide-contaminated protection clothing and equipment 

(PPE) separate from other clothing, and wash it separately. If the PPE is to be reused 

then clean it immediately after each use according to the manufacturer’s instructions. 

If there is not any instruction then use the following laundering guidelines.  

1. Wash items in a washing machine or by hand.  

2. Wash in a washing machine by using heavy detergent and hot water.  

3. Wash only a few items at a time which allow plenty of water for dilution.   

4. Clean twice using two wash cycles and warm water.  

5. Run the washer at least one more entire cycle without any clothing, using 

detergent and hot water to clean the machine.  

6. Hang the items for at least 24 hours in an area with plenty of fresh air preferably 

outdoors. Do not hang items in enclosed living areas.   

  

g. Store Pesticides Safely:  

The pesticide should be stored out of the reach of children, pest and irresponsible 

people. We should not store the pesticide in our home near food or near livestock 

feed or food products. This will help to protect our food with contamination of 

pesticide as well as it reduces hazard condition. Before storing the pesticide in safe 

place the pesticide container should be tightly closed. We must lock all chemicals in 

a building or cabinet. After storage of pesticides containers it should be frequently 

checked for cracks and leaks. Pesticides should not be store near heat but we should 

store it in dry and cool areas. It is also necessary to protect chemicals from freezing; 

check the label carefully for proper storage information.  
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Misuse of pesticide:  Increasing commercialization of crop cultivation most farmers 

are adopting modern practices of pesticide use in the place of their traditional 

practices. Chemical pesticides have been the practical used by growers of many 

crops but their side effect is many. Some of the effects are:   

 Development of resistance on targeted pest.  

 Development of secondary pest.  

 Pesticide destroys and kills predators and parasites.  

 Plants may be damage due to phytotoxicity and vegetation change due to over 

use of pesticides.  

 Residue of pesticide in tissue and organs of man may cause death of man.  

 Residue of pesticide may cause physiological effect, mortality etc in domestic 

animals.  

 Over use of pesticide cause huge effect to the environment by poisoning air, 

water and soil  

  

1.9 Pesticide poisoning symptoms and first-aid measure:  

Symptoms of pesticide poisoning  

Symptoms: Symptoms are the signs which may indicate that pesticides may be 

affecting a person's health. However, these symptoms may be caused by other 

illnesses. The possibility of poisoning should always be considered when a person 

may have been exposed to pesticides.  

Symptoms of mild poisoning  

 Headache  

 Diarrhea  

 Irritation of nose and throat  
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 Eye irritation  

 Nausea  

 Fatigue  

 Changes of mood  

 Skin irritation  

 Sleeplessness  

 Loss of appetite  

 Thirst  

 Weakness  

 Restlessness  

 Dizziness  

 Painful joints  

 Nervousness etc.  

Symptoms of severe poisoning  

 Vomiting  

 Convulsions  

 Loss of reflexes  

 Unconsciousness  

 Inability to breathe  

 Fever  

 Muscle twitching  

 Thirst  

 constriction of eye pupils (eye pupils become small)  Increased in 

respiration rate etc.  

  

Common First aid for pesticide poisoning  
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When a person suffers by acute pesticide poisoning then we should do following 

things immediately:  

  

1. If the patient is not breathing then apply artificial respiration if possible.  

  

2. Read the label on the pesticide container for first aid instructions and keep the 

label for the doctor.   

  

3. Find out the way through which poison entered into the body. This may either 

be through the mouth, nose, skin or eyes.  

  

A. If the pesticide has been inhaled  

• As soon as possible move the patient from the area of expose to the fresh air.  

• Loose the clothing and make the patient comfortable.  

• If the clothes are contaminated then remove it immediately.  

  

B. If the pesticide is in the person's eyes  

• Quickly wash the eyes for 15 minutes with clean water or gently running water.   

  

C. If the pesticide is on the skin   

• Remove the contaminated clothes as soon as possible.  

• Make the clothes of other areas loose.  

• Wash the affected area thoroughly with soap and water.  

• Never scratch or rub the affected parts.  

• Don’t use any oily substances, powder or antiseptic cream.  

  

D. If the pesticide is swallowed  
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• If the person is conscious, clean the mouth with plenty of water and read the 

label on the pesticide container for further instructions.  

• If the patient is conscious then induce vomiting and try to empty the stomach. 

( never induce vomiting if the victim swallowed petroleum products or 

unconscious)  

• After this give 8-10 glass saline water and induce vomiting.  

• Take a spoon of charcoal dust and mixed it in half glass of water (100 ml) and 

allow the patient drink. If the patient cannot vomit give more 3-4 times 

charcoal water.  

  

4. As soon as possible take the person to the doctor, clinic or hospital.  

5. Keep the patient warm and comfortable.  

  

First aid kit  

It is essential to keep a first aid kit on hand for emergencies. Raw-egg, soapy water 

was often used to make people vomit after they swallowed pesticide or other poison. 

However, always follow the first aid instructions on the pesticide container label. If 

in doubt, seek medical advice.  

  

1.10 Pesticide rules and regulation in Nepal:  

Pesticides Act 2048 and Rules, 2050 which require to understand the role and 

responsibility of Pesticide Committee to advise the government for formulation of 

policy, setting quality standards of pesticides, production and use of pesticides 

through the requirement of quality standards, establishment of Pesticides 

Registration Agency, obligatory permission for the import, sale and use of pesticides 

by Pesticides Registration Agency's. This act provides for publish of approved list 
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of pesticides in Nepal Gazette. The pesticides committee should cancel or suspend 

registration of pesticides which are ineffective or harmful to people or animals or 

environment.   

  

Teaching tips:   

 Identify different pesticide found in your locality and discuss in class room.  

 Conduct the project work on pesticide calculation and its application.  

 Involve the students in dramatic presentation of first aid measure in your class.  

  

  

                                                        UNIT 3  

                                   PLANT PROTECTION APPLIANCES  

  

Learning outcomes:  

 Able to identify, use and maintenance of different plant protection appliances.  

  

                          Lesson 1: Plant protection appliances  

  

1.1Plant Protection Equipment/Appliances (PPE):-  

Plant Protection appliances are used to apply insecticides, pesticides, herbicides to 

the crops to protect from insects pests and plant diseases.  In addition to this soil 

treatment and seed treatment is carried out by using plant protection equipment.  
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The common equipments used in Nepal are sprayers and dusters.  

  

1.2 plant protections appliances commonly use in Nepal:  

a) Atomizer:   

This is the simplest sprayer made up by tin, plastic, glass container etc with a nozzle 

and pump to be operated by hand. It is small in size (about one liter) capacity and 

used only in the laboratories, plastic house, glass house etc.  

           

                                       Figure: atomizer  

                  Source: https://www.google.com.np/automizer  

  

b) Hand sprayer:   

It is a hand compression sprayer having capacity of 1-2 liter. It is used by hand 

so it is known as hand sprayer. Hand sprayer is used in kitchen garden, lab, glass 

house etc.  
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             Source: https://www.google.com.np/hand sprayer  

  

c) Knapsack sprayer:  

This consists of pressurized tank with a hand pump fitted by its side. A knapsack 

sprayer is carried strapped on the back or shoulder of an applicator. Knapsack 

sprayer works on pressurized air.  Air is forced into the air-tight sprayer, and then 

the liquid is released through a spray gun, via a nozzle which facilitates dispersion 

the liquid. There is various type of knapsack sprayer, depending on their capacity: 

20 liter, 16 liter, 12 liter, 10 liter, 9 liter etc. It is used to spray all types of pesticides 

diluted in water. Common Knapsack sprayers are:-  

i) Hydraulic ii) Manual 

pneumatic and iii) 

Motorized pneumatic.  
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                       Source: https://www.google.com.np/knapsac  

d) Hand compression sprayer:  

 It is an improved hand compression sprayer which has got a vertical hand pump 

fitted in the tank. Capacity of hand compression spray is vary from 2-20 liters.  
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   Source: https://www.google.com.np/hand compression sprayer  

e) Foot sprayer:  

Foot Sprayer or Pedal Pump Sprayer is made up of a plunger which is operated 

by the foot. It has provision of 1 – 2 long delivery hoses. Its potential spray 

pressure is 17 to 21 kg / cm2 output with lance is 1 ha/day. It can spray high 

volume spray and covers more area. It is suitable for both small and large scale 

spraying in orchard, garden plantations etc.  
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                     Source: https://www.google.com.np/foot sprayer  

  

f) Duster:    

They are used for spraying pesticides of dust formulation. On the basis of field 

available for spraying dust pesticides duster are different size and shape are 

available of hand duster, motorized duster etc. The most popular appliance used 

for spraying dust is a hand duster.  

https://www.google.com.np/foot
https://www.google.com.np/foot
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                                Source: https://www.google.com.np/duster  

  

g) Soil injector:  

 A hand pump or a gallon with a soil injecting syringe attached to the end and 

fumigant pesticides of desired concentration is placed in gallon. It is only 

applicable for nursery beds or in a small plot. This is mostly used to control soil 

pest.  

        

                Source: https://www.google.com.np/soil injector  

h) Seed dressing drum:   

   

https://www.google.com.np/soil
https://www.google.com.np/soil
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A metallic drum of varying size, maximum 50 kg is horizontally mounted on a 

stand. There are three or four blades fixed at the right angle to the inner surface 

of the drum which help in mixing of the pesticide with seed. The drum is 

manually rotate by means of handle which is fitted at the end.  

  

            Source: https://www.google.com.np/seed dressing drum  

  

1.3 proper handling, care and maintenance of plant protection appliances  

It is necessary to keep the plant protection appliances neat, clean and dry which 

enhance the life of sprayer. For proper handling, care and maintenance of plant 

protection appliances following points must be followed.  

Before using:  

• Read the manufacture's manual carefully and follow the instruction.  

• The operator must become familiar himself with working equipment.  

• Always keep the extra stock of washers and sprayer parts which can be 

exchanged if any problems appear in sprayer.  

• Before taking the equipments to the field, be sure there is any leakage or not.  

  

https://www.google.com.np/seed
https://www.google.com.np/seed
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• Tighten poly tank straps.  

During use:  

• Check the air pressure of the sprayer or duster is correct or not.  

• Use of clean water only.  

• Check the nozzle and calibrate sprayer.  

• Applied required pressure and spray by maintaining the pressure.  

• While changing the pesticide the machine should be cleaned properly.  

• During spraying bending of delivery tube and disturbance in the nozzle should 

not be done.  

After use:  

• Empty the tank and clean it thoroughly.  

• Store the equipments in a dry place.  

• Clean the equipment from time to time to keep it free from dust.  

• Check and repair damage parts.  

  

Procedure for Cleaning of Sprayers:  

1. Remove and clean all parts of sprayer with kerosene and a small brush.  

2. Mix one hand full detergent with water in tank and circulate through by pass 

system and then drain out.  
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3. Fill the tank 1/3 rd to 1/2 with one part of hose hold ammonia to 49 parts of 

water. Circulate this mixture through the pump and nozzles. Let the 

remaining solution stand overnight and then run it over through the nozzle.  

4. Flush with two tanks full of clean waters spraying through the boom with the 

nozzle removed.  

  

Teaching tips:   

 Conduct visual demonstration for different plant protection appliances in 

class room.  

 List out and identify different spare parts of sprayers in class room.  

 Conduct a workshop on maintaining and cleaning of sprayers.  

  

  

  

  

  

  

  

  

  

                                                    UNIT 5  

                               PLANT PEST MANAGEMENT  
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Learning outcomes:  

 Student will be able to apply the knowledge and practical experiences of 

different pest management method in actual field.  

  

                                  Lesson 1: plant pest management  

  

1.1 Explanation and principles of plant pest management.  

Process of reducing pest numbers to an acceptable threshold level is known as pest 

management. In most cases, acceptable threshold level refers to an economically 

justifiable threshold where application of pest control measures reduces pest 

numbers to a level below in which additional applications would not be profitable.  

Pest management principles or pest management methods can be categorized as 

chemical, biological, legal controls, cultural, physical, mechanical and genetic 

methods which are discussed below.  

1. Mechanical controls  

Mechanical methods include use of different types of mechanical equipment or 

devices for catching and killing the insect pest. They include erecting barriers, using 

traps, hand-picking and other activities that disrupt insect breeding and feeding.  

Some useful mechanical practices include:  

 Collect of egg, larva, pupa and adult and kill them.  

 Shaking of branches by keeping kerosenized water in a drum under the tree.  

 Bagging of fruit is done to prevent the attack of insect.  

 Light trap is used to trap nocturnal insect pests.  
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2. Physical controls  

It includes such types of methods which kill pests, disrupt their life cycle, or make 

the environment unfavorable for their survival by manipulation of water, humidity, 

temperature, electricity, light, or sound waves. For example:-  

 By super heating at temperature 140-150˚F kills the pest of cotton, coffee and 

stored grain.  

 Sun heat treatment of stored grain removes humidity and control the stored 

grain pest.  

 Soil solarization is done to make the soil free from insect and pest.  

  

3. Cultural controls  

Cultural or ecological control is such kind of pest control method in which different 

types of farm activities are performed to reduce the pest population and prevent from 

crop damage. Cultural controls employ practices that make the environment less 

attractive to pests and less favorable for their survival, dispersal, growth and 

reproduction. Cultural control method includes following farm operations.  

  

1. SELECTION OF SITE:  

2. PLANTING DESIGN AND MANAGEMENT:  

 crop isolation  

 planting density and spacing  

 mixed cropping, inter and intra- crop diversity  

 timing of seeding and planting  

 crop rotations  
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 Grow resistance varieties   

 destruction of volunteer plants   replacement of alternate hosts  

 management of trap crops  

 management of nursery crops  

 management of surrounding environments  

  

3. MAINTENANCE OF SITE:  

 cultivation, tillage  

 fertilization, liming and manuring  

 pruning, defoliation, thinning and topping  

 irrigation, drainage  

 Sanitation crop residue destruction, Clean field borders, Weed 

control  

 Mulching  

  

4. HARVESTING PROCEDURES:  

 timing of harvesting  

strip harvesting  

  

4. Genetic controls  

Genetic control is a form of biological control of pest species which exploits the 

insect's mate-seeking expertise to introduce genetic abnormalities into the eggs of 

the wild population. This technique is now being applied on a very large scale against 

agricultural pests especially in Mexico, Egypt and Japan.   

5. Biological controls  

Biological pest control may be defined as the introduction and encouragement of the 

natural enemies' predators, parasites and micro organisms of insect pest. It has no 
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any negative effect to the environment and it is safe for human beings. A biological 

control agent is an organism such as a virus, insect or plant disease. Biological 

control of pests, weeds and diseases is an integral part of a successful Integrated Pest 

Management plan. Biological control is the management of a pest through the use of 

their natural enemies. Natural enemies are:-  

Predators: They are free living in nature. They capture and consume immediately 

as their foods e.g. Ladybird beetle kills the aphid and bugs. Birds, lizard, frogs, fish 

are also vertebrates predators of insects.  

Parasites: They feed internally and externally to the insects and may kill the insect. 

Eg. Phythora infestans is obligatory parasite of potato.  

Parasitoids: They complete their life cycle on host only and kill the insect. 

Eg.Trichogramma is the egg parasitoid of the helicoverpa armigera.  

Pathogens: They are the microorganism which produces disease and kill the insect 

e.g. Fungi, virus, bacteria etc produces different diseases.  

  

6. Legal controls  

In Nepal plant protection act "2029"on wards plant protection officer is kept in all 

quarantine check post to examine seeds, fruits and other plant materials and allows 

only diseases and insect pest free materials for export and import. Legal control 

tactics include all forms of legislation designed to prevent the establishment or 

spread of pest populations. Border quarantines and certification programs can be 

effective in preventive the movement of infested animals, seed, or breeding stock.  

Chemical controls  

It is such kinds of pest control tactics which involve a wide variety of substances that 

cause direct mortality, disrupt developmental processes, prevent reproduction, or 
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modify insect behavior. In this method chemicals or poisonous substances are used 

for control insect, pest and diseases. Chemical substances have negative impact to 

the environment and its residue remains for long period in environment. It cause 

hazardous impact in non-targeted organisms or beneficial organisms like earthworm, 

honey bee etc. We should strictly follow the following points while using chemical 

pesticides.  

• Recommended dose of pesticides  

• Safe pesticide selection  

• Methods of application of pesticide  

• Time of pesticide application  

1.2 Integrated pest management (IPM)  

IPM is a pest management system in the context of associated environment and 

population dynamics of the pest species. It is an eco-friendly method of pest 

management and it has no any negative impact to the environment as well as human 

beings. It is a collective approach of pest management methods. It includes physical 

method, mechanical method, cultural methods, biological methods, regulatory or 

legal method, and genetic method in a collective manner to control the pest below 

economic injury. It suggests using chemical method of pest management at last if 

pest are not controlled by above methods. In IPM, pesticides are used only when 

needed and in combination with other approaches for more effective, long-term 

control. Pesticides are selected and applied in such a way which minimizes their 

possible harm to people and the environment.  IPM can be used to manage all kinds 

of pests. The characteristic of IPM are:-  

 IPM focuses on long-term prevention of pests or their damage by managing 

the ecosystem  
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 In IPM, monitoring and correct pest identification helps you decide whether 

management is needed or not  

 IPM programs combine management approaches for greater effectiveness  

  

Principles of Integrated Pest Management  

Integrated Pest Management (IPM) is the management of pest populations using all 

relevant control practices in a complentary manner, so that the pest will be 

maintained below the economic injury level and adverse effects on the environment 

will be minimal. When considering IPM it is important to have a good understanding 

and knowledge of:  

• The identification of pests and their natural enemies  

• Pest biology and behavior  

• Monitoring techniques  

• Recording the levels of pests and their natural enemies  

• Economic thresholds  

• Use and timing of appropriate management tools  

• Resistance management strategies.  

IPM incorporates biological, cultural and chemical control methods:  

Biological Control  

Biological control is the use of living organisms to suppress pest populations. The 

build-up of natural enemies in a crop and surrounding bush land may assist in 

keeping pests below the level that can cause economic damage. Natural enemies 

consist of predators, parasites and pathogens.  
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Many natural enemies occur naturally and will build up in numbers when the pest 

populations expand. Their build up can be encouraged by use of particular 

management strategies including:  

• Planting of cover crops  

• Providing nectar-producing plants or other food sources  

• Inter-planting different crops to provide habitat diversity.  

Cultural Control   

Cultural control utilizes specific crop production practices to reduce pest populations 

or avoid pest injury to crops.  

Examples:  

• Nets over whole orchards or rows of trees protect fruit from bird damage as 

well as some insect pests such as fruit piercing moths.  

• Some beneficial insects or mites feed on pollen from grasses. If certain grasses 

are planted between rows they could provide an alternate food source for these 

beneficial. In orchard maintenance, the slashing of every second row is 

advisable.  

• Windbreaks may assist in providing sheltered areas for natural enemies, 

especially in new crops less than 5 years old.  

Other factors such as varietal selection, plant health and soil nutrition should also be 

considered in Integrated Pest Management. Varietal selection is important in 

choosing the most suitable crop for a particular region to suit the climate, soil and 

occurrence of pests and diseases. Healthy trees are more likely to tolerate low insect 

infestations than unhealthy or stressed trees.  

Chemical Control   
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 Chemical control is the management of pests with pesticides or growth inhibitors. 

In Integrated Pest Management (IPM), sprays are only applied when monitoring 

indicates that pest populations are above an economic threshold.  

When selecting chemicals it is best to choose ones that are the least harmful to natural 

enemies and the environment. Suitable "softer" chemicals target specific pests and 

are generally non-residual. Broad-spectrum pesticides kill a larger range of pests as 

well as natural enemies and therefore are more likely to disrupt IPM programs.  

Continued use of insecticides from one chemical group can lead to the pest 

developing resistance, and to these products no longer being effective. In situations 

where this is likely to occur there are various strategies that can be used to manage 

the levels of resistance.  

It is important that any product used for insect control is should be registered for the 

crop. When using products, the instructions given on the label must be followed.  

To make an IPM control decision these steps should be followed:  

1. Confirm That There is a Pest Problem  

2. Identify the Problem  

3. Determine if a Control Measure is Needed  

4. Choose a Method  

IPM concept can be simplified as follows:  

 Use proper judgment at every stage of agricultural operation that is selection 

of land, choice of crop and variety selection of seed and seedling, preparation 

of land, irrigation, fertilizer etc.  

 Use appropriately every possible plant protection measure that is cultural, 

physical, mechanical, resistant variety, biological and legal control and at last 

use chemical.  
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 Give highest priority to biological control and other environment friendly 

method.  

 Try to control the pest at every stage of it's life cycle ie, egg larva, puepa, adult 

and every stage of crop growth.  

Merits of IPM:  

 It is safe to human beings, pests and live stock.  

 No need of costly equipments.  

 Easy to handle and doesn't harm natural enemies.  

 Development of pest resistance varieties.  

 Proper use of local resources and saves currency spent for pesticide.  

Demerits of IPM  

 It requires more labor and care of crop or plant which is not done by the 

farmers.  

 Detail information of pest control by IPM is not clear to majority of farmer.  

 Available bio-pesticide is less.  

 Biological control requires detail knowledge of pest life cycle which is 

difficult to the farmers.  

  

Teaching tips:   

 Conduct a project work on different plant management practices in your field 

for different crops.  
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                                                  UNIT 6  

                               CROP WISE PEST MANAGEMENT  

  

Learning outcomes:  

 Student will be able to apply the knowledge and practical experiences of 

different crop pest management in actual field.  

 Student will be able to identify and control field and store diseases of 

agronomical, horticultural and industrial crops.  

  

                            Lesson 1: Crop Wise Pest Management  

1.1 Soyabean hairy catterpillar / Bihar hairy caterpillar: Spilosoma oblique  
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                Source: https://www.google.com.np  

Identification of the pest  

• Eggs: Laid in cluster on the underside of leaves.  

• Larva: Covered with long yellowish to black hairs  

• Adult: Medium sized brown moth with a red abdomen  

Life- cycle:  

Adult laid eggs on the lower surface of leaves. Eggs are greenish in color. Egg hatch 

in 5-13 days. Larval period is 4-9 week. Pupa stage is about 7-24 days.  

Pupation takes place in leaf trashes and dry leaves.  

Nature of damage:  

• Young larvae feed gregariously on chlorophyll mostly on the under surface of 

the leaves, due to which the leaves look like brownish-yellow in color.  

• In later stages the larvae eat the leaves from the margin.  

• The leaves of the plant give an appearance of net or web.  

Management  
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• Deep summer ploughing.  

• Avoid pre monsoon sowing.  

• Use optimum seed rate.  

• Adequate plant spacing should be provided  

• Intercrop soybean either with (early maturing) pigeon pea variety or maize or 

sorghum in the sequence of 4:2 should be practiced.  

• Collect & destroy infested plant parts, egg masses and young larvae.  

• Field Sanitation  

• Use light Trap  

• Apply chlorpyriphos 20 EC @ 1.5 lit/ha or trizophos 40 EC @ 0.8 Lit/ha or 

quinalphos 25 EC @ 1.5 lit/ha.  

• Dust Chlorpyriphos 1.5% DP quinalphos 1.5% @ 25kg/ha when the 

population is likely to reach 10/m row length (ETL). Repeat it as needed.  

  

1.2 Groundnut Bihar Hairy Caterpillar (Spilosoma (Diacrisia) obliqua)   

Identification:  

Larva crimson colored with black head with broad transverse band and tufts of yellow 

hairs that are dark at both ends.Pupa forms a thin silken   cocoon by interwoven shed 

hairs of the larvae. It is a polyphagous pest attacking sunflower, castor, cotton, 

greengram, bengalgram, maize and sunhemp.  
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                                  Spilosoma (Diacrisia) oblique                                 

Source: https://www.google.com.np  

Life-Cycle:  

Female lay around 50-100 eggs on lower surface of the leaves. Pupation takes place 

under dry debris, foliage and soil.  

Nature of damage:  

Young larvae feed gregariously on the under surface of the leaves and they feed on 

leaves and cause loss by way of defoliation.  

Damage symptoms:  

• Leaf Skeletonisation.  

• Defoliation leaving only stem and petioles.  

• Similar to Red headed hairy caterpillar, goat or cattle grazed appearance is 

seen.  

• In severe cases, only stems are left behind.  

Management  

• Deep summer ploughing.  
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• Avoid pre monsoon sowing.  

• Use optimum seed rate.  

• Adequate plant spacing should be provided  

• Intercrop soybean either with (early maturing) pigeon pea variety or maize or 

sorghum in the sequence of 4:2 should be practiced.  

• Collect & destroy infested plant parts, egg masses and young larvae.  

• Field Sanitation  

• Apply chlorpyriphos 20 EC @ 1.5 lit/ha or trizophos 40 EC @ 0.8 Lit/ha or 

quinalphos 25 EC @ 1.5 lit/ha.  

• Dust Chlorpyriphos 1.5% DP quinalphos 1.5% @ 25kg/ha when the 

population is likely to reach 10/m row length (ETL). Repeat it as needed.  

  

  

  

1.3  Rice ear cutting caterpillar / Army worm (Mythimna Separata):  

  

                       Source: https://www.google.com.np  
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Armyworms are caterpillars that attack rice. There is at least three armyworm species 

attack rice in Asia. These are thrice swarming caterpillar, common cutworm, and the 

rice ear-cutting caterpillar. A single armyworm egg mass contains hundreds of eggs. 

Each female lays 800−1000 eggs during its lifetime of about one week. Host: rice, 

maize, wheat etc.  

Identification:  

Armyworm larvae vary in color from dark greenish-brown to black. On each side, 

there are long, pale white, orange, and dark brown stripes along the length of the 

abdomen. Mature larvae are approximately 1 ½ inches long. The head capsule is 

yellowish brown with a brown network of veins, giving it a mottled appearance. 

Armyworm larvae may also be distinguished by a dark band on the outer side of each 

proleg. Armyworm pupa stays in a brown earthen shell just below the soil surface. 

The armyworm moth, approximately an inch long with a 1 ½ inch wingspan, is tan 

to light brown, with a tiny white spot centered on each forewing. Eggs, which 

resemble small white globules, are laid in rows or groups on leaves of host plants. 

After oviposition, the moth rolls the leaf blade of the plant around each egg mass.  

Life-Cycle:  

Adult lays eggs at the lower surface of leaf sheath and stem line. Heavy rainfall after 

drought leads high infestation. Eggs hatches in about seven days. Larval period 

ranges up to 30 thirty days and pupae stage is about 9-29 days.  

Nature of Damage:  

The larvae usually feed in the upper portion of the rice canopy on cloudy days or at 

night; while the adult feeds, mates, and migrates at night and rests in daytime at the 

base of the plant. Army worm feeds on rice by cutting off leaves and young seedlings 

at the plant's base. They can also cut off rice panicles from base.   
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The rice armyworm can be a problem in all stages of the rice crop. Yield losses can 

occur when the population is high. It becomes very destructive that it can totally 

damage the host plant. During an outbreak, armyworms become highly abundant 

and can move in large groups from field to field to feed and attack the crops.  

Management:  

• Establish seedbeds far from large areas of weeds.  

• Plow fallow land.  

• Clean the field and remove weeds.  

• Place ashes in the trenches to make it more difficult for the caterpillars to escape.  

• Place branches around fields to give armyworms a place to congregate where they 

are easily collected by hand.  

• Avoid killing natural enemies of armyworms such as wasps and spiders.  

Insecticides should be the last resort for armyworm control.  

• Use of furadon.  

1.4 White grub :( phyllophaga spp, Anomala spp, Scarabaeidae)  
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    Source: https://www.google.com.np  

Identification:  

White grub adults are smooth and shiny beetle. Generally adults are somewhat oval, 

are 12-25 mm in length, and light to dark brown in color. Larvae have 3 pair of 

thoraxic legs, larva always form 'C' shape and creamy white in color and has 

brownish heads. Host: Maize, millet, wheat, potato, vegetable crops, sugarcane etc.  

  

Life-Cycle:  

The eggs are laid singly in earthen cells in the upper soil layers. The female prefers 

to lay eggs in non decomposed manure, fallow land, grass lands and moist soil with 

high organic content. Eggs hatches in 21 days. The larval stage lasts for six months 
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and some species take about 1-3 years period to complete life cycle. Pupae period is 

about 3 months. Egg, larva and pupae period is always occur in the soil.  

Nature of damage:  

White grubs are the larval stage of several different beetle species. Both adult and 

grub are destructive causing the serious damage on crops. The adult feed on foliage 

parts and larvae feed on roots. The growth of plant is checked in initial infestation, 

while severe infestation the plants die and lodge.  

Management:  

 Always use the rotten FYM.  

 Use the light trap for adult.  

 Adopt crop rotation.  

 Flooding irrigation.  

 Deep summer ploughing.  

 Apply thimet 10% G @ 20-25 kg or furadan 10% G @ 20-25 kg per hectare 

in the soil just before sowing the crop in white grub endemic fields.  

  

  

  

1.5  Tomato Fruit Borer / Chickpea Borer / Cotton Ball Worm (Helicoverpa 

Armigera):  
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                       Source: https://www.google.com.np  

Identification:  

Dark brown, forewings have dark brown ring which is covered by grey circular ring 

around it. Hind wings have black patches on the margin. Larva looks like green to 

yellow.  

Life-cycle:  

Adult laid eggs in upper part of the plants and buds, leaves in single and some times 

in the group. Eggs hatches in 4-12 days. Larva period is about 3 weeks. Pupation 

takes about 10 cm below the ground surface. Pupal period remain 1 to 4 weeks.  

Nature of damage:  

All the larval stage is voracious. It damages all parts of the plant. In tomato first 3 

stage larvas' eats soft part of the plant and rest of the stage eats fruits. In thrust its 

head inside fruit leaving small portion of body outside the fruit.  

Management  

• Deep ploughing after harvesting the crop to expose the pupae for natural killing 

affords good protection.  
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• Use of African marigold (Tagitus erecta) as a trap crop is useful for management of 

the fruit borer.  

• Setting up light traps to attract and kill the adult moths.  

• Use of pheromone traps at 10-12 /hectare for the management of the fruit borer.  

• Hand picking of larvae in small area is also recommended.  

• Spray 5% Neem seed kernel extract to kill early stages larvae.  

• Placement of 15-20 bird perches per ha helps in inviting insectivorous birds for 

management of the fruit borer.  

• Spraying of Endosulfan 35EC @ 2.0l/ha or Cypermethrin 10EC @ 500 ml/ha in 250 

liters of water /ha the first spray should be at the flowering stage and followed by 

sprays at either 10 or 15 days interval gives effective control of fruit borer.  

  

1.6 Cucurbit Fruit Fly:  

  

                              Source: https://www.google.com.np  

Introduction   

The lesser pumpkin fly, Dacus ciliatus (Loew), is also known as the Ethiopian fruit 

fly and the cucurbit fly. It is one of several fruit flies found in Africa and Asia .  
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Identification:  

Adult: The adult fly is 6 to 7 mm long, the body predominately dark fulvous 

yellowish-brown with pale yellowish markings on the thorax as viewed from above. 

Distinctive characteristics of the adult are the wing pattern, long third antennal 

segment, face with two large black spots and one brown spot on the peristome near 

the lower part of the eyes, and thorax with the scutum slightly darker than the rest of 

the body, with a median presutural line and two submedian postsutural black spots 

humeral calli, suture, pleurae opposite the suture, hypopleural spot and the scutellum 

yellowish-white or ochraceous. Ovipositor of the female from above, 1.56 mm long, 

the tip without serration; many microspines form a band mid-length of the ovipositor 

sheath.  

Egg: The egg is shiny white, about 2.5 mm long, slightly curved, cylindrical, and 

narrow at one end.  

Larva: The larva is pure glistening white, except as appearances are altered by the 

color of the food within the alimentary canal. The third-instar larva, which is of 

typical maggot appearance, is about 8 mm long and 1.4 mm wide. The mandibular 

hooks of the mouth parts are provided each with a preapical tooth and oral lobes, 

which are well developed; each has 15 laminated ridges. Each anterior spiracle bears 

14 to 16 lobes. The puparium is elliptical, brownish, about 4.5–5.5 mm long and 2–

2.5 mm wide.  

Nature of damage:  

Adult and larva are the damaging stage. Adult penetrate the tender fruits and larva 

feed the internal succulent parts so the fruit rot and drops occur.  

Management:  
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 Adopt field sanitation regularly.  

 Collect the fallen fruit and destroy it.  

 Use the protein bait to attract the adult.  

 Use malathion to control the fly.  

 Bagging the growing fruits also protect the fruit from fly.  

  

  

  

1.7  Sugarcane top borers (Scirpophaga Novella):  

  

                        Source: https://www.google.com.np  

Identification:  

Female has bunch of hair at the last part of the abdomen that hair leave over the 

eggs to protect from the enemy, adult is silver white. There may be black on the 

forewings. Life-cycle:   

It has five larval stages. Larva period remain about 3-4 weeks. Egg hatches in 1 

week. Pupation takes place inside the stem and it is about 1 week duration. It's life 

cycle completed on the stem of the sugarcane. It inters to the top stem through the 

mid rib of the leaves.  
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Mode of Damage:   

The larvae of top borer of sugarcane feed on the top portion of the sugarcane plants 

and thus causing great economic loss in the yield of this crop. This pest has four to 

five numbers of generations in one year and all generations cause damage to 

sugarcane. The first two generations or broods of this pest attacked sugarcane plants 

at early stages when sugarcane plants are young. At this stage special kind of streaks 

which are reddish in color and small holes are seen on the sugarcane plants due to 

its attack. But at later stages when cane development take place its attack become 

limited to the top portion of the sugarcane plants which causing a characteristic 

symptom known as bunchy top. The third generation of sugarcane top borer causes 

fourteen to fifteen percent loss in yield while sugarcane crop attacked by fourth 

generation or brood have up to twenty five percent reductions in weight of sugarcane. 

But fifth generation or brood of sugarcane top borer cause only a small (one to two 

percent) reduction in the yield of sugarcane. So it is recognized fact that the crop of 

sugarcane which is attacked by this pest is lower in quality and quantity of juice.  

Control:  

You can control this pest by apply carbofuran at the rate of ten to fifteen kilograms 

per acre or you can use diazinon at the rate of ten kilograms per acre or cartap at the 

rate of thirteen to fifteen kilograms per acre to successfully control this dangerous 

pest.  

  

1.8 Citrus Stink Bug (Tessaratomids):  
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                           Source: https://www.google.com.np  

Identification:  

Adult stink bugs can reach almost 2 cm in length. They are almost as wide as they 

are long. Their legs extend from the sides, so this makes the adult bugs look even 

larger than they really are. Immature stink bugs, called nymphs, are very tiny when 

they hatch from their eggs. As they develop, the nymphs molt or shed their skin five 

times. Each time it molts, the nymph becomes larger. By the last molt, the nymphs 

are almost as large as adult stink bugs. Adult stink bugs are good fliers and fold their 

wings on top of their body when they land. Nymphs do not have fully developed 

wings. The wings appear when the nymph becomes an adult. Fully developed wings 

are a way to identify adult stink bugs. Depending on the species, adult stink bugs 

might be green, brown or grayish in color. The nymphs are often a different color 

from the adults. In some cases, the nymphs can change colors as they develop.  

Life-cycle:  

Adult laid eggs on upper or lower surface of leaves in group up to 14 in number. 

Eggs are brown in color at the initial stage and become black at the hatching period. 

Egg hatches within a week and it passes through 5 nymphal instars.  

Nymphal period is about 6-8 weeks.  
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Nature of damage:  

Both nymph and adult suck the fluid from the tender fruits. In maturing juiceless 

sacks are found inside the fruit and on the surface brown tinge can be seen.  

Management:  

 Use the buffalo urine soaked jute sack (Dirty trap) to attract the adults.  

 Use the trichogramma spp which is natural enemy of the bug.  

 Use of metacystox @ 2ml/ litre of water.  

 Adopt hand picking and destroy of the different stage of the bug.  

1.9 Banana stem weevil (Odoiporus longicollis):  

  

                          Source: https://www.google.com.np  

  

Identification:  

The banana pseudo stem weevil is a monophagous pest. Adults are strong fliers and 

move from one plant to another. Adult is shiny black to reddish brown in color with 

body is not fully covered by the wings. Head is reddish brown in color. Larva's body 

is white in colour covered with small hairs and head is reddish brown with well 

developed mendible.  
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Life-cycle:  

Eggs are laid singly, at the base of the outermost leaf sheath. The incubation period 

ranges from 3 to 8 days. Emerging grubs are fleshy, yellowish white in color and 

pass through five instars. The entire life cycle takes around 45 days.  

  

Nature of damage:  

 Initially the young grubs burrow extensive tunnels in the leaf-sheaths. Tunnels are 

roughly circular and can reach up to about 8 mm in diameter. The important 

symptoms of infestation are small pin head size holes on the lower leaf sheath, 

gummy exudation, yellowing and withering of leaves, and decaying of peduncles 

resulting in the immature fruit ripening. The ascending flower bud and the peduncle 

inside the pseudo stem can be eaten and damaged, resulting in nonemergence of the 

flower bud. Infested plants have dull yellow green and floppy foliage. Heavily 

infested plants produce small bunches, and are easily blown down by the wind.  

  

  

Management:  

 The planting material should be trimmed to reduce the number of eggs and 

grubs.  

 Disc-on-stump traps and old pseudo stems can be used for trapping weevils.  

 Old pseudo stems can be cut into lengths of 20 to 60 cm and split each length, 

and placed on the ground near the corn bases with the cut surface downwards.  
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 Adult weevils are attracted to the cut stems or corns for shelter, to feed and to 

lay eggs. When the eggs hatch the life cycle cannot continue as the cut pieces 

dry out and the grubs die from desiccation.  

 The weevils can be collected by hand and destroyed. The efficiency of the 

traps depends on their numbers and frequency of trapping.  

 Administer stem injection of neem Azal at 4:4 with water, swabbing with 

neem Azal 4 per cent, pseudostem injection of dimethoate at 1:5 with water 

can be recommended for the effective pest management.  

  

1.10 Cabbage caterpillars:  

  

                        Source: https://www.google.com.np  

  

Identification:  

Caterpillars are the larval stage of various butterflies and moths. There are several 

species of caterpillar that feed on cabbages, other brassicas and other plants 

including turnip, swede, horseradish and nasturtiums. Large cabbage white butterfly 

caterpillars are yellow and black with obvious hairs on their bodies (see picture 

above). Those of small cabbage white butterfly are pale green and covered in short, 
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velvet-like hairs. Cabbage moth caterpillars are yellowish green or brownish green, 

with no obvious hairs on their bodies. There are three common caterpillar culprits:  

• Large cabbage white butterfly (Pieris brassicae)  

• Small cabbage white butterfly (Pieris rapae)  

• Cabbage moth (Mamestra brassicae) Damage symptoms:  

Holes are eaten in the outer leaves of all brassicas and damage may also be seen on 

the inner leaves of cabbages when the heart is cut through. Caterpillars and their 

excrement are often found on the plants.Caterpillars of cabbage moth and small 

white butterfly are more damaging as they bore into the hearts of cabbages, whereas 

the yellow and black caterpillars of the large cabbage white stay mostly on outer 

leaves.  

Life-cycle:  

The adult butterflies and moths lay eggs on brassica leaves. Large white butterflies 

lay clusters of yellow, skittle-shaped eggs on the top or bottom surface of leaves. 

Small white butterflies lay yellow eggs singly on the underside of leaves. Cabbage 

moth lays white spherical eggs in clusters on either surface of leaves. The butterflies 

have two generations during the summer; cabbage moth has two or three overlapping 

generations. Large and small white caterpillars are likely to be seen in June-July and 

August-September; cabbage moth caterpillars are active in JulySeptember. When 

fully fed, the caterpillars leave the plants to pupate. Cabbage moth pupates and 

overwinters in the soil and cabbage white butterfly larvae pupate on suitable vertical 

surfaces above ground level.  

Control  

• Inspect plants regularly and pick off the pale yellow butterfly eggs, white 

spherical moth eggs and caterpillars when seen  
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• Adopt clean cultivation.  

• Apply neem based pesticide at the rate 2ml per liter of water.  

• Apply jholmol at weekly interval  

• Apply cypermethrin + chloropyriphos at the rate 1ml per liter of water.  

• Spray dichlorovos 76% Ec at the rate 1ml per liter of water.  

  

1.11 Melon or Cotton Aphid, (Aphis gossypii )  

  
                  Source: https://www.google.com.np  

Identification:  

The adult body is about 2 mm in length. The head and thorax of the pearshaped alate 

adult is black. The color of the body is variable, yellow-green to dark green, 

sometimes almost black, with its siphunculi, cauda and the apical part of the 

antennae and rostrum brown or dusky. All forms have a pair of tailpipe-like 

appendages known as cornicles. The nymphs are smaller than, but similar in shape 

and color, to the wingless adults.  

  

 Host: Hosts include asparagus, beans, beet, cowpeas, cucurbits, eggplant, okra, 

spinach, and tomato. Among cucurbits, cucumber and watermelon are most likely to 

be infested, followed by squash and pumpkin.  
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Damage Symptoms:  

 Damage usually becomes obvious on cucurbits after the vines begin to run. If 

weather is cool during the spring, populations of natural enemies will be slow in 

building, and heavy aphid infestations may result. Congregating on lower leaf 

surfaces and terminal buds, aphids pierce plants with their needlelike mouthparts and 

extract sap. When this occurs, leaves curl downward and pucker. Wilting and 

discoloration follow the loss of plant juices. Aphid damage weakens plants and may 

reduce fruit quality and quantity. Honeydew secreted by aphids makes plants sticky 

and enhances development of black sooty mold on plant foliage.  

  

Life Cycle:  

 During warm periods, they continue feeding until cold weather inactivates them. In 

spring, winged females fly to suitable host plants and give birth to living young. 

Each female produces an average of 84 nymphs. Under favorable conditions, a 

nymph will mature in about 5 days and begin producing it own progeny. Most 

nymphs develop into wingless female adults. However, when crowding occurs or 

food becomes scarce, winged adults develop and fly to new host plants. 

Reproduction continues through the winter as in the summer but at a much slower 

rate. This aphid is also a pest of many plants in greenhouses where it breeds 

continuously. Many overlapping generation are produced each year.  

  

Control measures:  

• Use a strong spray of water to knock aphids from strapping plants.  

• Attract beneficial insects to your garden. Most predatory insects will feast on aphids 

when they are present in high numbers.   
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• Don't over fertilize your plants. When you give your aphid-infested plants a nitrogen 

boost, you're actually boosting aphid reproduction and creating a bigger problem.  

• Keep the garden free of weeds, and check for infested ornamentals near your 

vegetable garden that might harbor aphids.  

• When possible, prune any heavily infested shoots from plants and destroy them, 

aphids and all.  

• Apply neem oil, horticultural soap, or horticultural oil when appropriate. These 

products work on contact, so repeat applications will be necessary. Be sure to get the 

undersides of leaves where aphids may be hiding.  

  

1.12  Potato tuber moth (phthorimaea operculella)  

  

                               Source: https://www.google.com.np  

Identification  

Adult  

A small elongate moth, measuring about 1 cm in length when at rest, colored pale 

brown with darker marbling. Wingspan 15-17 mm. Head and thorax pale brown, 

palpi curved, ascending, and terminal segment about as long as second. Antennae 

brown, 0.7 x wing length. Front wings pale brown with small blotches of mid brown, 

and hind wings pale grey. The tip of the male abdomen is spinose, and distinctive 

when viewed through a microscope.  
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Egg  

They are broadly oval, smooth and yellowish, shining.  

Larva:   

Fully grown larvae are about 15 mm in length. Head dark brown; prothoracic plate 

sometimes pinkish; body grayish-white or pale greenish-grey.   

Pupa  

Yellowish or reddish brown, eighth abdominal segment with spiracles on slightly 

raised, backward pointing spiracles; cremaster with a median, dorsal, thorn-like 

spine and eight slender hooks.  

Life Cycle  

Generation time is 17 to 125 days depending on temperature, commonly one month. 

Adult = up to 10 days; egg = 2 to 6 days; larva = 13 to 33 days; pupa = 6 to 29 days. 

Several generations may form per year. Life cycle can continue in storage on tubers.  

Damage  

Foliar injury is due to the larvae mining into leaflets, causing them to form 

transparent blisters, and then move into stem tissue causing death. Tubers are spoiled 

when larvae reach tubers by two major means. Upon hatching from eggs laid on 

leaves, larvae can drop to the ground and burrow through cracks in the soil to a tuber, 

entering it through the eye. This is common after vine desiccation. Another common 

way is that the female PTM lays its eggs directly on exposed tubers at or near the 

eye. When the larvae hatch, they just enter the tuber through the eye making a slender 

tunnel along the surface or deep into the tuber. A tunnel can be detected by mounds 

of worm excrement appearing black at the entrance. Tunnels do not heal and are 

entryways for diseases most notably soft rot and dry rot  
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Field Management  

1. Reject seed lots from fields or storage that had been infested with PTM or tubers 

that are infested.  

2. Avoid letting tubers be exposed outside of hill or be shallow, less than two inches 

covered by soil.   

3. Avoid deep soil cracks (2 inches and greater) using cultural practices such as 

irrigation. This will inhibit female PTM from laying eggs on the tubers.  

4. Irrigate slightly after vine desiccation to avoid soil cracking and harvest tubers as 

soon as skin sets.  

5. Do not leave potato tubers in containers in the field overnight; likewise do not dig 

and leave tubers atop of ground to be picked up the next day and stored. At night 

the female PTM is most active laying eggs.  

6. Deep infested tuber in o.05% malathion solution.  

  

1.13 Rice stem borer (sciropophage incertulas)  
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                       Source: https://www.google.com.np  

Identification:  

The moth has yellowish forewings with a single dark spot in the centre of each wing. 

Moth measures 1.3cm long and 3.2 across stretched wings. A developed larva 

measures about 20mm in length and white or yellowish white in color. Host: rice 

maize, wheat, sorghum etc.  

Damage symptoms:  

The larvae bore into the plant as a result of which the central shoot of the young plant 

dries up causing "dead hearts". In order plants the whole ear heads become whitish 

and chaffy. (White head)  

Life-cycle:  

Eggs are laid on upper surface in masses of 15-80 and are covered with buffcolored 

hairs. The number of eggs laid by a single female moth is up to 150. Eggs hatch in 

about 5-10 days. The instar larva gets dispersed with the help of silken threads and 
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wind. Then they bore into the rice stem. Generally one larva enters a plant. The larva 

feed on the internal tissues of the stem and undergoes 5-6 moults. A fully grown 

larva is formed in about 20-40 days depending upon the climatic conditions. Larva 

makes an exit hole and pupates within the larval tunnel, usually at the base of the 

plant. The cocoon is silky white in appearance. It remains in pupal stage for 6-12 

days.  

Control  

• Collect and destruction of egg masses from nursery plants.  

• Use light trap to trap and destroy the moth.  

• Remove infested rice plant as soon as possible.  

• Stubble after harvest should be ploughed up and burn or submerged in water 

immediately after harvest.  

• Adopt crop rotation   

• Spray quinalphos, phosphamidon, monocroyophos etc which are effective in 

checking the distruction from this pest.  

  

  

  

  

  

  

  

                             Lesson 2: Insect pests of stored foods  
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Insects infesting stored foods are one of the most common household insect 

problems. Stored grains (harvest grain of cereals, pulses, oilseeds etc) and their 

products like flour, grained pulses etc along with other horticultural commodities 

(like dried fruits, cashew nuts, walnut, almonds etc) are attacked by numerous pests. 

Considerable loses both in quality and quantity may take place due to a number of 

factors. Organisms directly responsible for causing loss are insets, mites, rodents, 

fungi and bacteria. Among them insects and rodents are most important. It is 

estimated that about 15% of the stored grain is lost every year due to the insect 

damage in Nepal. The many different kinds of insects that infest stored dried foods 

are often referred to as pantry pests.  

Eating material  

All dried food products are susceptible to insect infestation, including cereal 

products (flour, cake mix, cornmeal, rice, spaghetti, crackers, and cookies); seeds 

such as dried beans and popcorn; nuts; chocolate; raisins and other dried fruits; 

spices; powdered milk; tea; and cured meats. Non-food items that may be infested 

include birdseed, dry pet food, ornamental seed and dried plant displays, ornamental 

corn, dried flowers, garden seeds, potpourri, and rodent baits.  

Common stored grain pest, their scientific name, order, similar species and 

commodities affected by them are mentioned in table given below.  
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Commo 

n name  

Scientific 

name  

Order  Similar species  Commodities 

affected  

Lesser 

grain 

borer   

Rhyzoperth 

a dominica  

Coleoptera    Seeds, dried fruit, 

drugs, cork, wood, 

paper products, 

wheat, barley, 

sorghum, rice and 

others grains  

Granary 

weevil  

Sitophilus 

granarius  

Coleoptera  Maizeweevil    

(Sitophilus zeamais),  

Rice weevil  

(Sitophilus oryzae)  

wheat, corn, rye, 

oats, barley, 

sorghum, pasta, 

flour, meal and 

other cereals  

Rice 

weevil   

Sitophilus 

oryzae  

Coleoptera  Granaryweevil (Sitoph 

ilus granarius),  

Maize weevil  

 (Sitophilus zeamais)  

Rice, wheat, 

barley, 

occasionally peas, 

raw processed 

cereals etc.  
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Angoum 

ois grain 

moth   

Sitotroga 

cerealella  

Lepidopter 

a  

  Wheat, barley, 

corn, rice, 

sorghum, millet 

etc  

  

Indian  Plodia  Lepidopter Almond moth (Cadra  Cereal products,  

 

meal 

moth   

interpuncte 

lla  

a  cautella),  

Mediterranean flour 

moth (Ephestia 

kuehniella)  

  

oilseeds, cocoa, 

chocolate, nuts,  

spices, dried fruit, 

dried roots, herbs, 

tobacco, some 

pulses  

Sawtooth 

ed grain 

beetles   

Oryzaephil 

us 

surinamens 

is  

Coleoptera  Merchant grain 

beetle (Oryzaephilus 

mercator),Foreign 

grain beetle 

(Ahasverus advena)  

  

oats, dried fruit, 

packaged foods,  

sunflower, flax, 

wheat, barley, 

animal feed, 

processed products 

etc  
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Cigarette 

beetles   

Stegobium 

panicum  

 Coleoptera  Drugstore beetle  

(Stegobium paniceum)  

Tobacco, seeds, 

spices, drugs, 

grains, cereal 

products, dried 

meat, fish meal, 

rice, ginger etc  

Drugstor 

e beetles  

Lasioderm 

a 

serricorne   

Coleoptera  Cigarette beetle  

 (Lasioderma 

serricorne)  

Spices, chocolate, 

seeds, flour, Grain 

and cereal 

products  

Red  

flour  

Tribolium 

castaneum  

 Coleoptera  Confused flour beetle 

(Tribolium confusum), 

Black flour  

Stored grains, 

oilseeds, beans, 

peas, spices, dried  

 

beetle    beetle   

 (Tribolium madens),  

American black flour 

beetle(Tribolium 

audax), Broadhorned 

flour beetle 

(Gnatocerus cornutus),  

Longheaded flour 

beetle (Latheticus 

oryzae)  

plant roots, fruit 

etc  
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Large 

Flour 

beetles   

Tribolium 

confusum   

Coleoptera  Same as red flour 

beetle  

cereal products, 

flour, animal feed, 

sunflower, millet, 

beans, peas, 

spices and all type 

of grains  

Warehou 

se and 

cabinet 

beetles   

Trogoderm 

a spp.  

Coleoptera  Anthrenus species, 

Anthrenocerus species  

and  other  

Trogoderma species  

Stored seeds, 

legumes, canola, 

nuts, animal feed, 

barley, wheat, 

pollen  

Spider 

beetles   

Ptinidae  Coleoptera     Grains, spices, 

grain dust, 

fishmeal, flour,  

  

Description, sign of infestation, damage and life history of above stored grain insects 

are described below  

1. Lesser grain borer (Rhyzopertha dominica)    

    oats, ground 

barley, wheat 

meal etc  

Bean  

weevils   

Acanthosce 

lides 

obtectus  

Coleoptera  Pea weevil (Bruchus 

pisorum)  

  

Beans, broad 

beans, lentils, 

chickpea, soybean  
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                                  Source: https://www.google.com.np  

Description  

• Adults are dark reddish brown and 3 mm long with distinctly shaped, 

loose 3-segmented club.  

• Larvae are white and c-shaped. They are immobile at maturity with 

dark head capsule.  
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Signs of infestation  

• Large amounts of flour  

• Tunnels and irregularly shaped holes in commodity  

Damage  

• Damage is distinctive and heavy  

• Adults and larvae feed on germ and endosperm reducing kernels to shells of bran  

• Adults and larvae also burrow through kernels  

Life history  

• Lesser grain borer is one of the most injurious pests known to attack grain.  

• Adults are mobile, able to fly and are long-lived.  

• Females lay eggs one at a time or in batches of up to 30 eggs.  

• Larvae live within the seed and are rarely found in sieve samples.  

• Larvae pupate within grain kernel.  

2. Grain weevil (Sitophilus granarius)  

  

                                         Source: https://www.google.com.np  

Description  
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• Adults are uniformly colored dark brown beetles, about 5 mm in length.  

• Adults are unable to fly.  

• Larvae are white, legless grubs that develop within the kernel and, as such, will not 

be detected in sieve samples or Berlese funnel samples.  

Signs of infestation  

• Increased moisture levels and heating on the surface  

• Seeds with round holes formed by exiting adults  

Damage  

• Adults feed on whole seeds or flour.  

• Larvae develop inside seeds or pieces of seed or cereal products large enough to house 

larvae, but will not develop in flour unless it has been compacted.  

• Weevils can achieve almost complete destruction at high densities.  

• Feeding contributes to heating and infested grain is often damp due to moisture added 

by the insects’ metabolic processes.  

Life history  

• Females lay 150 eggs over their 7 to 8-month lifespan.  

• Females individually lay eggs within kernels.  

• Adults emerge from a large, oblong hole in kernel, compared to a smaller and rounder 

hole for rice weevil.  

• Infestation can establish at temperatures as low as 15oC, but development is 

prolonged.  

• Optimum development takes place between 26 to 30oC at a relative humidity of 70%.  
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3. Rice weevil (Sitophilus oryzae)    

                     

                               Source: https://www.google.com.np  

Description  

• Adult is small (2.5 to 4 mm), dark brown with 4 distinct reddish to reddish yellow 

patches on the elytra.  

• Adult is identical in external appearance to the maize weevil (Sitophilus zeamais); 

dissection required to distinguish between the species.  

• Larvae are white, legless grubs that develop within the kernel and will not be detected 

in sieve samples or Berlese funnel samples.  

Signs of infestation  

• Increased moisture levels and heating on the surface  

• Seeds with round holes formed by exiting adults  

Damage  

• Adults feed on whole seeds or flour.  



 

136  

  

• Larvae develop in seeds or pieces of seeds or cereal products large enough to house 

larvae but will not develop in flour unless it has been compacted.  

• Feeding contributes to heating and infested grain is often damp due to moisture added 

by the insects’ respiration.  

Life history  

• Adults are able to fly.  

• Adults live 4 to 5 months.  

• Females generally lay eggs within a kernel but they may lay multiple eggs per kernel 

and more than 1 larva can develop within a single kernel.  

• Adults make a small, circular emergence hole, compared to large, oblong emergence 

hole made by the granary weevil.  

4. Angoumois grain moth (Sitotroga cerealella)  

                                     

                                    Source: https://www.google.com.np  

Description  

• Adults are smaller than other stored-product moths.  
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• Adults have strongly curved labial palps and are pale grayish brown with a wingspan 

of 12 to 14 mm.  

• Fresh specimens have a single black dot on the centre of each front wing, 

approximately two-thirds from the wing base.  

Damage  

• Larval feeding produces large cavities within infested grain.  

• Does not bind grain with silks as many moths do.  

• Infestations produce abundant heat and moisture that may encourage mould growth 

and attract secondary pests.  

• Adults do not feed on commodity.  

Signs of infestation  

• As larvae develop within the grain kernel, damage is not readily apparent.  

• Heating of grain may be an indication of presence.  

• Presence of adults flying nearby is an indication of infestation.  

Life history • Females lay up to 150 eggs, either singly or in groups, on the outside 

of grains.  

• Larvae burrow into the grain inside which they feed and remain until emergence as 

an adult.  
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5. Indian meal moth (Plodia interpunctella)  

                                           

Source: https://www.google.com.np  

Description  

• Adults have a wingspan of 14 to 20 mm and the body is 6 to 7 mm in length.  

• Forewings are bicoloured with the base cream to yellow and the outer portion coppery 

red to dark grey.  

• Larvae are whitish though may have a greenish or pinkish tint depending on the larval 

food source.  

• Larvae may be distinguished from Ephestia larvae by the lack of dark spots at the 

base of the setae (hairs).  

• Larvae reach a length of 8 to 10 mm.  

Signs of infestation  

• Webbing of food surface  

Damage  

• Damage is caused only by larvae and is not distinctive.  

• Only broken kernels of grain and grain dust are attacked as larvae cannot penetrate 

undamaged grain.  
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• Infested foodstuff is covered with silky webbing from larvae.  

• Webbing may clog machinery.  

Life history  

• Females lay eggs directly on the commodity, eggs are sticky.  

• Pupation occurs in a silken cocoon on the surface of the food or nearby.  

• Larvae can overwinter in unheated buildings.  

• Life cycle will continue year round in heated buildings.  

6. Sawtoothed grain beetles (Oryzaephilus surinamensis)   

  

                                

                           Source: https://www.google.com.np  

Description 
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• Adults are small, brown, slender beetles, about 3 mm in length with serrated sides on 

pronotum.  

• Adults are very similar morphologically to merchant grain beetle; may be separated 

from merchant grain beetles based on the width of the temple (narrower in merchant 

grain beetle).  

• Larvae are white to pale yellow and flattened.  

Signs of infestation  

• Severe infestations can cause grain to become overheated contributing to further 

damage.  

• Beetles are capable of rapid population buildup in large bulks of grain in heated 

buildings.  

Damage  

• Damage is generalized and not necessarily identifiable as coming from this particular 

species.  

• Both adults and larvae may feed on grain dust and larvae preferentially fed on the 

germ.  

Life history  

• Pupation occurs either freely or within a cocoon consisting of particles of grain.  

• This species requires high temperatures, but it can tolerate low relative humidity.  

• Sawtoothed grain beetle is more cold-hardy than the merchant grain beetle.  

7. Cigarette beetles (Stegobium panicum)  
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                                      Source: https://www.google.com.np  

Description  

• Adults are small (2 to 3.5 mm long), reddish brown and oval shaped.  

• Larvae are white and covered in numerous long hairs.  

• As larvae mature, they become crescent-shaped and their mobility decreases. Signs 

of infestation  

• Products contaminated with larval cocoons, frass (excrement), dead adult beetles  

Damage  

• Larvae feed directly on commodity and contaminate it with frass (excrement).  

• Larvae can damage package by burrowing.  

Life history 

• Adults are short lived (25 days) and do not feed on commodity, but they may cause 

damage by chewing on surrounding structures.  

8. Drugstore beetles (Lasioderma serricorne )  
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                                    Source: https://www.google.com.np  

Description  

• Adults are oval and 2.5 to 3.0 mm long.  

• Adults are reddish brown.  

• Adults can be distinguished from the cigarette beetle by the presence of a 3 segmented 

club on the antennae and the presence of striated elytra. The elytra are covered in fine 

hairs.  

• Adults are short-lived and feed little, if at all.  

• Adults are able to fly.  

• Larvae are white and covered in numerous hairs.  

Signs of infestation  

• Contamination with larval cocoons  

• Damage by adults and larvae to food and packaging caused by holes associated with 

pupation  

• Contamination with larval cocoons, frass (excrement), dead adult beetles Damage  

• Larvae cause direct damage to the commodity by feeding on it.  

• Larvae burrow into the food to pupate, causing irregular holes.  
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• Adults chew holes in commodity packaging when emerging from pupa.  

Life history  

• Adult beetles run quickly and fly well.  

• Females lay eggs singly in crevices in the foodstuff.  

• Larvae are internal feeders and are mobile initially, becoming immobile as they 

mature, reaching a length of 3 to 4 mm.  

9. Red flour beetle (Tribolium castaneum)  

                  

                         Source: https://www.google.com.np  

Description 

• Adults are a small reddish brown beetle and are about 4 mm long.  

• Larvae are whitish with brown bands.  

• Larvae reach about 8 mm length prior to pupation.  

Signs of infestation  

• Heated grain  

• Pinkish coloration to food products at very high population densities  
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Damage  

• Is a generalist feeder and damage is not readily attributable to this pest  

• Releases a noxious secretion, when disturbed, resulting in a pungent odor in the 

infested commodity, rendering milled products unfit for consumption  

• May cause food to acquire a pinkish tinge when a large number of insects are present  

• Is typically found in grain that has become heated  

Life history  

• Each female lays 400 to 500 eggs.  

• Breeding takes place in a temperature range of 22oC to 40oC.  

• Optimum development occurs in the range of 32oC to 35oC.  

  

  

  

10. Large Flour beetles (Tribolium confusum )   
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                   Source: https://www.google.com.np  

Description  

• Adult is a small reddish-brown beetle, about 4 mm long.  

• Larvae are whitish with brown bands.  

• Larvae reach a length of 8 mm prior to pupation.  

Signs of infestation  

• Heated grain  

• Pungent odour  

Damage  

• Releases a noxious secretion, when disturbed, resulting in a pungent odor in the 

infested commodity, rendering milled products unfit for consumption  

• May cause food to acquire a pinkish tinge when a large number of insects are present  

Life history  

• Each female lays 200 to 700 eggs loosely in food.  

• Breeding takes place in a temperature range of 20oC to 37oC.  

• Optimum development occurs in the range of 32oC to 35oC.  

• The beetle is able to breed under cooler conditions than the red flour beetle.  

11. Warehouse and cabinet beetles (Trogoderma spp.)   
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                Source: https://www.google.com.np  

Description • Adults are oval and 2.0 to 4.6 mm in length with females being 

larger than males.  

• Elytra are generally dark with different colored contrasting bands that vary from 

brown to red.  

• Adults are generally is dark brown with 3 lighter brown or reddish bands.  

• Larvae are whitish yellow initially and darken with age.  

• Larvae are typical dermestid larvae with tufts of dense hairs on the posterior 

segments.  

Signs of infestation  

• Presence of cast larval skins is the most readily identifiable sign of infestation  

Damage  

• Larvae cause damage when they feed. Adults feed on nectar and pollen  

• Larvae damage all parts of the seed except for the shell  

• Larvae can infest bagged grain and processed, packaged food  

Life history  
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• Females lay eggs randomly on dried plant or animal material.  

• Development time ranges from 30 to 45 days, on average.  

• Larvae are able to enter diapause (dormant state) when developmental conditions are 

unsuitable.  

12. Spider beetles ( Ptinidae)   

        

      Source: https://www.google.com.np  

  

Description  

• Adults superficially resemble small spiders upon first glance.  

• Adults vary in color and may be hairy or devoid of hair.  

• Adults range in size from 2 to 4.5 mm long.  

• Head is completely or mostly hidden when viewed from above.  

• Antennae are very long and similar in length to the legs, giving a spider-like 

appearance.  

• Larvae are white and grub-like in appearance with a well-developed head and thoracic 

legs.  

Signs of infestation  
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• Contamination with silk, accumulation of granular materials, presence of adults and 

silken cocoons  

Damage  

• Webbing associated with milled products often reduces grain quality to that of feed  

• Larvae may feed in a cluster and web together kernels  

• Presence of spider beetles is an indication of poor sanitation  

Life history  

• Life history varies by species, but spider beetles generally prefer higher humidity 

areas.  

• Many species are adapted to lower temperatures (reproduce as low as 10°C).  

• Development time varies with time and species.  

  

13. Bean weevils (Acanthoscelides obtectus)   

               

           Source: https://www.google.com.np  

Description  
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• Adults are 3 to 4 mm long, globular in shape with long legs.  

• Last upper abdominal segment is covered with yellowish hair (setae).  

• Inner ridge of the ventral margin of the hind femur has three or four ‘teeth’.  

• Larvae are white and grub-like, having reduced legs.  

Signs of infestation  

• Damaged seeds with entrance or exit holes  

Damage  

• Damage is distinctive with tiny dot-like entrance holes and larger, round exit holes 

and excavated seed.  

• Large populations may reduce stored seed to dust.  

  

Life history  

• Adult bean weevils feed on bean plant foliage and seed pods.  

• Females lay eggs inside the seed in storage or lays multiple eggs on the surface of a 

pod in the field.  

• Larvae develop in growing or stored bean seeds.  

• After pupation within the seed, the adult chews an exit hole through the seed coat.  

Management of stored  grain pests:  

Prevention measures:  

• Before stocking the grain in the storage rooms, store rooms should be clean and make 

free from insect. Disinfestations can be done by fumigation.  
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• The seed and storage material should be clean and dry. The moisture of seed and grain 

must maintained below the optimum level (<10% for rice and <12% for maize).  

• The bags and bins should be place damp proof by providing wooden crates.  

• The storage room should contain proper ventilation in order to escaping higher 

concentration of co2.  

• Malathion 50% Ec at the rate of 15ml per 5 liter of water may be sprayed as a thin 

film on bags or sacks.  

• Store insect-free foods in tightly closed glass, metal, or heavy plastic containers 

especially if you do not use up the food very quickly. You can also store susceptible 

foods in the refrigerator or freezer.  

• The incoming arrivals should not be store along with old or infested stock in the store 

room. Curative measures:   

• The stocks of grain should be periodically examined if insects are noticed to appear, 

the stock should be removed, sun dried and clean.  

• Heavily infested materials should be fumigated with the ammonium phosphate at the 

rate of 1 tablet per quintal of grains. The tablet should be placed at the middle of the 

container covering with muslin cloths.  

• Locally available botanical like timur dust, leaf and kernel dust of neem, tetipati etc 

can be used effectively as a repellent for such kinds of storage pest.  

• Exclusively for the seed carbaryl or malathion  at 1: 200 by weight can keep the stock 

free from insect for a year.  
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                                     Lesson 3: plant disease  

Introduction  

Plant disease can be defined as disfunction or abnormal growth of plant.  Plant 

disease is the result of disturbance in the normal life process of the plant. There are 

mainly two types of plant disease they are biotic and abiotic disease. Biotic diseases 

are caused by living organism (e.g., fungi, bacteria, viruses etc) and abiotic diseases 

are caused by non-living factors (e.g. water, temperature, oxygen, nutrient etc).  

Biotic Disease  

Biotic causes of disease include fungi, bacteria, viruses, phytoplasmas, nematodes, and 

parasitic plants.   

Fungi  

Fungi are micro organism having chlorophyll less nucleated unicellular or 

multicellular filamentous bodies which reproduce by dividing of vegetative cell or 

by well defined asexual or sexual spores. About 80% of plant diseases are associated 

with fungus. Generally soil, seed and alternate weed host help in survival of the 

fungus that ultimately dispersed by insect, winds, water and other animals including 

man and their agricultural equipments. Fungus may be obligate, facultative and 

saprophytic when enter into the plant through naturals openings (stomata, lenticels 

etc) or through wounds. They causes different types of diseases like root rot, 
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Anthracnose, stem gall, powdery and downy mildew, rusts, damping off etc. the 

common fungal diseases are described below.  

  

Damping Off  

Most plants are susceptible to damping off because of the soft immature nature of 

seedling tissue that is more susceptible to infection. Damping off can be defined as 

the fungal infection of seeds or seedlings which leads to death. The seed infected 

with this pathogen gets rotting under the soil and they do not germinate which is also 

known as pre-emergence rotting or damping off. If infestation occurs after 

germination rotting of steam tissue occurs in the plant which leads to fall over and 

die of plant and this is known as post emergence damping off. In home situations, 

damping off frequently develops due to poor lighting and overwatering. These 

conditions stress plants and make conditions optimal for the development of the soil-

borne organisms that cause damping off.   

  

  

                                    Source:https://www.google.com.np  

Management  
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• Before sowing seed should be treated by fungicide at the rate 2 gm per kg seed.  

• Keep the nursery bed at sunny, damp free condition.  

• Prepare nursery bed free from pathogen. It can be done by soil solarization, 

fumigation, chemical treatment by fungicide like mancozeb, saaf etc.  

• Spray systemic fungicide like carbendazim at the rate 2 gm per liter of water when 

disease symptom appears in field.  

• Avoid dense sowing of seedling  

  

Leaf Spots  

One of the most common fungal infections is leaf spotting.  Leaf spot are caused by 

many different fungi. Infected plants have brown or black water-soaked spots on the 

foliage, sometimes with a yellow halo, usually uniform in size. The spots enlarge 

and will run together under wet conditions. As spots become more numerous, entire 

leaves may yellow, wither and drop. Fungal leaf spot attacks lettuce and can also 

occur on brassicas and other vegetables including such as cabbage, cauliflower, 

Chinese cabbage, broccoli, Brussels sprouts, kohlrabi, kale, turnip, and rutabaga.  

  

  
                        Source:https://www.google.com.np  
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Control  

• When selecting fruit trees, choose resistant varieties if possible.  

• Keep the soil under the tree clean and rake up fallen fruit.  

• Use a thick layer of mulch to cover the soil after you have raked and cleaned it well. 

Mulch will reduce weeds and prevent the disease pathogen from splashing back up 

onto the leaves.  

• Prune or stake plants to improve air circulation. Make sure to disinfect your pruning 

equipment after each cut.  

• Leaf spot among vegetables is most often introduced through infected seed or 

transplants. Make sure your seeds and transplants are from leaf spot-free stock.  

  

Mildew  

Powdery Mildew is one of the most common diseases in dry climates.  General 

symptoms include a white or grayish powdery growth on leaves.  It thrives in warm 

dry climates, often explodes in small yards with limited air movement, and in the 

fall as nighttime humidity rises.  There are many species of mildew fungi, each being 

host specific.  For example, it is common on ash, lilac, grapes, roses, turfgrass, vine 

crops (cucumbers, melons, and squash), peas, euonymus, cherry, apple, crabapple, 

pear, Virginia creeper, and others.   
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                         Source:https://www.google.com.np  

Treatment  

• Planting of cultivars in sunny locations  

• Choose resistant varieties  

• Prune or stake plants to improve air circulation.  

• Keep the fallen and diseased foliage picked off the plant and from the ground.  

• Use a thick layer of mulch or organic compost to cover the soil after you have raked 

and cleaned it well. The mulch will prevent the fungus spores from splashing back up 

onto the leaves.  

• Water only in the morning so plants have a chance to dry during the day. Drip irrigation 

and soaker hoses will help keep the foliage dry.  

• Remove and destroy any plants with serious infection.  

• Apply sulfur or copper-based fungicides weekly to prevent infection of susceptible 

plants.  

  

Cankers  

Cankers are discolored, sunken areas found on plant stems, branches, and trunks.  

They damage plants by killing the conductive tissue.  Cankers may be caused by 
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fungi, bacteria, virus, and abiotic disorders such as sunscald and hail. Fungal cankers 

contain fruiting structures embedded in the discolored canker.  Plants with cankers 

may exhibit branch dieback, leaf loss, and/or poor growth above the damaged area.  

    
                         Source:https://www.google.com.np  

  

Management  

• Grow only trees and shrubs that are adapted to the area and site, and select resistant 

varieties.  

• Keep plants healthy and vigorous through proper planting, mulching, watering, soil 

management, pruning, and winter protection practices.  

• Avoid all unnecessary bark wounds, because many pathogen’s main entry is through 

injuries.  
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• If a canker infection occurs on twigs or branches, carefully remove the affected parts 

several inches behind the infection. Pruning cuts should be made at the branch collar 

and avoid leaving stubs.  

• Do not prune when the bark is wet, to reduce spread of the fungus. Pruning tools should 

be sterilized between cuts using rubbing alcohol or 10% household bleach.  

• No chemicals are universally registered for treatment of cankers.   

  

Root Rots  

Two common soil-inhabiting fungi that cause root rots include Fusarium sp. and 

Rhizoctonia sp. Root rots damage plants by stressing or killing root systems. Root 

symptoms of these (and other soil-borne) fungi include darkening, limpness and 

mushiness.  Rotted roots may break off easily.  The cortex (the outer protective 

covering) of roots sloughs off, leaving behind the thread-like root core. Leaves, 

stems, and entire plants may wilt, prompting one to think that the plant simply needs 

more water. Generally, the lower, interior leaves turn yellow, then brown and drop 

off.  In addition, plants may be stunted.  If enough roots are damaged, the plant 

eventually dies.   

  

                         Source:https://www.google.com.np  
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Management:  

There are no root-rot resistant plants so management strategies include avoiding 

overwatering and improving soil drainage. Root rots can be managed with a 

combination of the cultural management strategies and through use of fungicides.  

Because not all fungicides kill all root rot fungi, it is essential to determine which 

root rot organism is causing the problem through microscopic examination, so the 

correct product can be recommended.   

  

Bacteria  

Bacteria are prokaryotes, unicellular organism which genetic material is not bound 

by a membrane. Bacteria cell contain cytoplasm, DNA and ribosome (70s type). The 

cell may be spiral or straight or curve or rod shape. Bacteria function as either 

parasites or saprophytes. In general bacteria are thermophytic and more destruction 

is seen in tropical region. Bacteria cannot directly penetrate into the host so they 

need some types of natural opening for penetration. The multiplication of bacteria 

occurs by fission. Conditions must be very wet and/or humid for them to cause 

significant and widespread damage.  Bacterial diseases mainly spread by through 

seed, soil, water, animals etc. some example are vascular wilt, canker, bacterial soft 

rot etc.  

Control  

• Eradication of infected trees and burning them.  

• Grow resistant cultivars.  

• Applying preventive sprays of copper based bacterisides.  

• Pruning of infected twigs and leaves during the dry season and then spraying the 

trees with 1% Bordeaux mixture.  
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• Spraying the antibiotics for e.g., streptomycin sulphate and phonomycin.  

• Strictly applying quarantine methods.  

• Growing wind breaks to hinder inoculum dispersal.  

  

Viruses  

Virus is an infectious obligate agent made up of nucleic acid either DNA or RNA 

acid enclosed in a protein coat. They are obligate parasites, meaning they are unable 

to survive outside of their host. They lack their own metabolism and hence depend 

on living host cell for its multiplication. Small virus particles can be found in all 

plant parts and they cannot be seen without an electron microscope.  It posses either 

DNA or RAN but never both and most of the virus that attack plant contain RNA. 

Transmission of plant virus occurred through insect vectors, seed, vegetative 

propagation of infected plants, sap inoculation and grafting. Viruses' causes 

mottling, spots, and mosaic-like patterns, crinkling, and other malformations on 

leaves and fruits, and may stunt plants.    

For example, common virus diseases are Curly Top Virus of tomatoes, Cucumber 

Mosaic Virus of vine crops and tomatoes, Tomato Spotted Wilt Virus of tomato, and 

a variety of greenhouse plant viruses.  

 General Control measures  

• Choose resistant cultivars.  

• Avoid physical injury to the plant during cultural practice.  

• Remove all perennial weeds, using least-toxic herbicides, within at least 100 yards of 

your garden area.  

• Avoid working in the garden during damp conditions (viruses are easily spread when 

plants are wet).  
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• Remove and destroy all infected plants.  

  

Parasitic Plants  

More than 2500 species of higher plants are known to live parasitically on other 

plants.  Parasitic plants produce flowers and reproduce by seeds like other plants.  

The main difference is they cannot produce their own chlorophyll or produce only a 

small amount of chlorophyll.  They must obtain sustenance from a chlorophyll- 

producing plant to survive.  Parasitic plants are spread in various ways including 

animals, wind, and forcible ejection of their seeds. Plants damaged by parasitic 

plants appear wilted, stunted, distorted etc.  Some plants, particularly conifers, 

develop witches’ broom symptoms.   

Nematodes  

Nematodes are microscopic roundworms that live in soil, water, and plant material. They 

have a spear-like stylet mouthpart, require free water to move about and reproduce by eggs.  

They spread in water, infected plant material, soil, and in some cases, insects.   

Nematodes cause a variety of symptoms including stunting, yellowing, and wilting of 

plant tissue. Some develop strange, knot-like growths on their roots.    

  

General Management of Biotic Plant Disease  

Plant disease is best managed through an integrated approach, which includes a 

combination of cultural, mechanical, biological, and chemical practices.  

Cultural management includes appropriate plant selection.  Utilize plants that 

perform well in the local climate.  Use disease resistant varieties when possible.  
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Plant certified seed or seed pieces. Place plants in the appropriate environment for 

optimum growth.  For example, grow shade-loving plants in the shade, not hot sun. 

Apply fertilizer and water according to plant needs.  Prune correctly, as needed, and 

at the correct time of year.   

Mechanical management techniques include roto-tilling in the fall, which exposes 

pathogens, insect eggs, and weed seeds to cold winter temperatures.  This action also 

speeds the decomposition of crop residues, improving soil organic matter. Clean up 

or prune out infested plant materials to reduce the source of inoculums on the 

property. Rotate crops when possible to starve pathogens. Apply mulching in the 

gardens. Use soil solarization to reduce soil pathogens and weed seeds.  Pull weeds 

and volunteer seedlings that hog precious water but also serve as a reservoir for 

pathogens and insects.    

Biological controls include the use of compost, compost teas, and hyperparasite products, 

which may reduce pathogens by introducing beneficial microbes.  

Encourage beneficial insects by planting flowering plants attractive to all stages of 

development.    

Chemical control refers to the use of chemical fungicides, insecticides, and 

herbicides to manage a problem.  Always first, identify the cause of a plant problem.  

Then select and use a product appropriate for the problem and follow label 

directions.  Apply it at the correct time using the recommended method.    
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                Lesson 4: Postharvest diseases of fruits and vegetables  

 
                                Source:https://www.google.com.np  
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Fungi and bacteria are responsible for different types of rots and decay in stored 

products. Light brown lesions or soft spots may be caused by these organisms on 

fruits and vegetables. Fungal growth, in a variety of colors, may also be apparent on 

the surface of infected produce. At the time, the entire fruit or vegetable can become 

dry and mummified, or, under moist conditions, a soft, wet mass.  

Fruits or plants which are infected in the field condition may not produce or develop 

symptoms until they are stored. Postharvest diseases may start before or after 

harvesting. If infections occur in storage they continue to develop on the fruits and 

vegetables. Bacteria and fungi easily enter through wounds, cuts, or bruises which 

are caused during harvesting. Penetration can also occur during storage through 

natural openings, such as lenticels, or directly through the cuticle and epidermis.  

Usually warm temperatures and high moisture facilitate spread of the infection. 

Some storage rots can continue to develop at low temperatures. Penicillium, a fungus 

which causes blue and green mold on fruits, can continue to grow slowly at 

temperatures near freezing. Once produce is infected then the disease can spread to 

healthy produce by direct contact. Insects may be involved in spreading of disease. 

Fruit flies, attracted to fruits and vegetables infected with "sour rot" carry spores of 

the fungus Geotrichum from infected produce to healthy produce.  

Monitoring and managing of diseases during the growing season is necessary for 

preventing postharvest disease. Stake tomatoes to keep fruits from contacting the 

soil, Picked fruits and vegetables during cool, dry weather and avoid bruising or 

wounding them. Any diseased fruits or vegetables in storage should be removed 

when they are discovered.  
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                 Lesson 5: Rodent Pests and Their Control  

  

5.1 Rodents  

Rodents are the small mammals of an order that includes rats, mice, squirrels, 

hamsters, porcupines, and their relatives, distinguished by strong constantly growing 

incisors and no canine teeth. They constitute the largest order of mammals. On 

worldwide basis, they cause loss of over 20 million tons of cereal crops in the field 

and 33 million tons in store. In Nepal, 30 different species of rats and mice are 

reported among which 5 of them are economically important because of the damage 

to the stored food supplies. They also serve as reservoir for some important human 

diseases as plague, murine, food poisoning etc. five major types of rats and mice 

found in Nepal are:-  

1. House rat (Rattus rattus)  

2. Brown rat (Rattus norvegicus)  

3. House mouse (Mus musculus)  
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4. Large bandicoot rat (Bandicot indica)  

5. Lesser mole rat (Bandicota bengalensis)  

Characteristics of rodents  

 They are good climbers and swimmers.  

 They have power of smell, taste and hearing.  

 They can distinguish the color.  

 They follow the same path and they are prolific breeder.  

 They can jump up to 60-90cm.  

 They sharper their teeth by scarping the teeth on furniture.  

Special Features about Rodents  

• Social animal  

• Nocturnal  

• Good climber, especially for Rattus rattus.  

• Good jumper  

• Range of movement: 30-50m for rats, 5-10 m for mice  

• Good swimmer  

• Can dive  

• Rat takes 15-30 gm food and consumes about 30 gm water daily,  

• Mouse takes only 3 gm of food and small amount of water every day.  

• 5-8 liters per year, 5-14 per litter  

• Average life span is 1 year.  

Management  

1. without using chemical:  

 Store in close container.  
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 Wire netting in storage room.  

 Block the hole in the house and farm.  

 Sanitation of field.  

 Rearing a cat as natural enemy.  

 Use different types of traps (pot trap, cage trap, snap trap, sticky trap etc)  Avoid 

the trees around the storage house.  

 Use the rat barrier around the storage.  

  

  

2. Using chemical:  

Acute poison: Acute poison describes the adverse effects of a substance that result 

either from a single exposure or from multiple exposures in a short period of time 

(usually less than 24 hours).( Eg Zinc phosphide,  calcium cyanide, aluminum 

phosphide etc.)  

Chronic poison: Chronic poisoning is long-term repeated or continuous exposure 

to a poison where symptoms do not occur immediately or after each exposure. The 

patient gradually becomes ill, or becomes ill after a long latent period.( Eg 

Caumanin)  

Disposal of dead rodents  

The following procedures can be used for handling dead rodents found:  

• using tools such as tongs to put the dead rodents into a tough plastic bag (e.g. rubbish 

bag);  

• spraying the carcasses with general household disinfectant or diluted bleaching 

solution until they are soaked thoroughly;  
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• Sealing the bag tightly and placed it into another plastic bag. The second plastic bag 

should also be sealed;  

• Putting the bagged material properly in covered rubbish bin or disposing of it to the 

nearest refuse collection point.  

When handling dead rodents, attention should be paid to personal and environmental 

hygiene. Wear gloves and face mask, if necessary, when handling dead rodents and 

avoid direct contact with them. All areas, clothes and items contaminated by the dead 

rodents should be disinfected thoroughly using general household disinfectant or 

diluted bleaching solution. Before taking off gloves, wash them with water and then 

clean with general household disinfectant or diluted bleaching solution. Hands 

should be washed thoroughly with soap and water after removing the gloves.  

  

Teaching tips:   

 Conduct audio visual presentation on different pest and disease of various 

agricultural crops.  

 Perform herbarium collection practices of disease infested parts on your locality.  

 Perform plant clinic in your locality.  
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                                                  PRACTICAL No. 1  

                                                      

               GENERAL STUDY OF COMMON INSECTS AND DISEASES  

OBJECTIVES:   

 To be able to know common insects and diseases.  

THEORY:  

Insect can be defined as any organism of the class Insecta, comprising small, 

airbreathing arthropods which body divided into three parts (head, thorax, and 

abdomen), and having three pairs of legs and usually two pairs of wings.  

Activities: Complete the table  

S.n  Common name  Scientific name  Feeding habit  Host plant  

1  Aphids         

2  White Grubs        

3  Warehouse  

Beetles  

      

4  Tomato  fruit  

borer  

      

http://utahpests.usu.edu/uppdl/htm/top-20-insects#aphid
http://utahpests.usu.edu/uppdl/htm/top-20-insects#aphid
http://utahpests.usu.edu/uppdl/htm/top-20-insects#white_grubs
http://utahpests.usu.edu/uppdl/htm/top-20-insects#white_grubs
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5  Army worm        

6  Fruit fly        

7          

8          

9          

10          

 
  

Diseases:   

Plant disease can be defined as disfunction or abnormal growth of plant.  Plant 

disease is the result of disturbance in the normal life process of the plant. There are 

mainly two types of plant disease they are biotic and abiotic disease. Biotic diseases 

are caused by living organism (e.g., fungi, bacteria, viruses etc) and abiotic diseases 

are caused by non-living factors (e.g. water, temperature, oxygen, nutrient etc).  

Activities: Complete the table  

S.n  Common name  Causal 

organism  

Symptoms  Host plant  

1  Canker        

2  Blight        

3  Dieback        

4  Leaf spot         

5  Mosaic        

11           

12           

13           
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6  Necrosis        

7  Witches broom         

8  Wilt        

9  Damping Off        

10  Mildew        

11  Root Rots        

12          

13          

  

CONCLUSION:    

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………                                            

PRACTICAL No. 2  

  

IDENTIFICATION OF COMMON INSECTS AND GENERAL FEATURES  

OF INSECTS  

OBJECTIVES:  

 To be able to identify common insects.  

 To be able to know features of insects.  

Activities:    

1.  Complete this table with best identification measures by studying these insects.   
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S.n  Common name  Identification  

1  Aphids   

  

  

2  White Grubs  

  

  

3  Warehouse Beetles  

  

  

4  Tomato fruit borer  

  

  

5  Army worm  

  

  

6  Fruit fly  

  

  

7  Sugarcane top borer  

  

  

8  Potato tuber moth  

  

  

9  Bihar hairy caterpillar  

  

  

10  Citrus Stink Bug    

11  banana stem weevil   

  

  

12  Bean weevils   

  

  

http://utahpests.usu.edu/uppdl/htm/top-20-insects#aphid
http://utahpests.usu.edu/uppdl/htm/top-20-insects#aphid
http://utahpests.usu.edu/uppdl/htm/top-20-insects#white_grubs
http://utahpests.usu.edu/uppdl/htm/top-20-insects#white_grubs
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13    

  

  

  

Collect the insects which are available in your location discuss about them and write 

down their common features with figure of any one insect.  

Draw a well labeled diagram of insect:  

  

  

  

  

  

Write down the common features of insect  

• Insects contain six legs (when they are fully grown).  

• Insects have their "skeletons" on the outside of body (like a shell).  

• ………………………………………………………………………………  

• ………………………………………………………………………………..  

• ………………………………………………………………………….  

• …………………………………………………………………………  

• ………………………………………………………………………….  

• ………………………………………………………………………….  

• …………………………………………………………………………  
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CONCLUSION:    

……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………                                             

PRACTICAL No. 3  

  

                    LIFE CYCLE OF ARTHROPODA AND INSECTS  

OBJECTIVES:  

 To be able to know life cycle of Arthropod and insects.  

THEORY:  

 Life cycle:   

Life cycle can be defined as the chain of changes in the growth and development of 

an organism from its beginning as an independent life form to its full-grown stage 

in which progeny are produce. In more complex organisms, the life cycle starts with 

the fusion of reproductive cells and ends when that organism produce its own 

reproductive cells, which then may go on to reproduce. In simple organisms, such as 

bacteria, the life cycle starts when an organism is create by fission and ends when 

that organism in turn divides into new two ones.   

There are two different types of insect life cycle, they are:-  

1. Complete Metamorphosis:  
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This is shown by the more highly developed insects and life cycle complete in four stages: 

- EGG - LARVA - PUPA – ADULT  

  

Draw well labeled diagram of complete metamorphosis:-  

                      

  

  

a) Incomplete Metamorphosis:  

This is shown by the less highly developed insects and their life cycle complete in only 

three stages: - EGG - NYMPH – ADULT  

  

Draw well labeled diagram of incomplete metamorphosis:-                  

  

  

  

  

  

  

  

CONCLUSION:    
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……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………                                              

PRACTICAL No. 4  

                                   IDENTIFY DISEASE SYMPTOMS  

OBJECTIVES:  

 To be able to identify various disease symptoms.  

THEORY:  

Symptoms: Symptoms of disease are the plant’s reaction to the causal agent.   

Procedure:  

Study about different disease of plant with their symptoms and fill the table given below:  

S.N  Disease  Symptoms  

1  Blights  

  

  

2  Galls  

  

  

3  

  

Cankers    

4  

  

Leaf Spots    

5  

  

Leaf Curl    

6  Mildews    
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7  Rots    

8  

  

Rusts    

9  

  

Wilts    

10  

  

Mosaic    

11  

  

Gummosis    

  

CONCLUSION:     

……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………. 

....................................................................................................................................  
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                                          PRACTICAL No. 5  

  

                IDENTIFY NATURAL ENEMIES OF INSECTS  

OBJECTIVES:  

 To be able to identify various natural enemies of different insects.  

  

THEORY:  

Natural enemies  

Natural enemies are organisms that kill, decrease the reproductive potential of, or 

otherwise reduce the numbers of another organism. Natural enemies that limit pests 

are key components of integrated pest management programs. Important natural 

enemies of insect and mite pests include predators, parasites, and pathogens. Some 

pest and their natural enemies are maintained in table given below.  

Pest name  Natural enemy  Pest name  Natural enemy  

Aphids  

  

Aphidius species   Brown garden  

snail  

   

Decollate snail  

Bigeyed bugs  Predaceous ground 

beetle  

Brown lacewings  Bugs (such as 

lygus, plant, and 

stink bugs)   

Anaphes species  

Convergent lady 

beetle  

Assassin bugs  

 Damsel bugs  Bigeyed bugs  
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Green lacewings  Brown lacewings  
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 Lysiphlebus 

testaceipes, aphid 

parasites  

 Damsel bugs  

Minute pirate bugs  Green lacewings  

Multicolored Asian 

lady beetle  

Spiders  

Predaceous midge  

(aphid midge)  

Caterpillars  

  

Assassin bugs  

Soldier beetles, 

leather-winged 

beetles  

Bigeyed bugs  

  Sevenspotted lady 

beetle  

Bracon cushmani, 

grape leaffolder 

parasite  

Spiders  Brown lacewings  

Syrphid flies  Cotesia 

medicaginis, alfalfa 

butterfly parasite   

Trioxys pallidus, 

walnut aphid parasite   

Damsel bugs  

Beetles  Anaphes species  Green lacewings  

Damsel bugs  Hyposoter exiguae,  
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caterpillar parasite  

 Elm leaf beetle 

parasite  

 Minute pirate bugs  

Soldier beetles, 

leather-winged 

beetles  

Spiders  

Spiders  Tachinid flies  

Tachinid flies  Trichogramma  

spp., egg parasite  

Insect eggs  Bigeyed bugs  Scales  

  

Aphytis spp., 

armored scale 

parasites   

Dustywings   Brown lacewings  

Soldier beetles, 

leather-winged 

beetles  

Cottony cushion 

scale parasite  

Trichogramma spp., 

egg parasite  

Green lacewings  

Leafhoppers  

  

Assassin bugs  Minute pirate bugs  

Bigeyed bugs  Multicolored  

Asian lady beetle  

Damsel bugs  Twicestabbed lady 

beetle  
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Spiders  Vedalia beetle, 

cottony cushion 

scale predator  

Mealybugs  Mealybug destroyer  Thrips  Damsel bugs  

  Brown lacewings   Minute pirate bugs  

Citrus mealybug 

parasite  

Spiders  

Dustywings   Whiteflies  

  

Bigeyed bugs  

Green lacewing  Brown lacewings  

Minute pirate bugs  Convergent lady 

beetle  

Mites   

  

Bigeyed bugs  Dustywings  

Brown lacewings  Encarsia formosa, 

whitefly parasite  

Damsel bugs  Green lacewings  

Dustywings  Multicolored  

Asian lady beetle  

Green lacewings  Spiders  

Minute pirate bugs  White fly  

  

  

  

  

  

Ladybugs, 

lacewing larvae  

  

  

  

  

Phytoseiulus 

persimilis  

Sixspotted thrips  

Spider mite 

destroyer lady beetle  
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Western predatory 

mite  

  

  

  

  

  

  

  

  

  

  

  

Psyllids  

  

Brown lacewings  

Dustywings  

Green lacewings  

 Minute pirate bugs    

  

  

  

  

  

  

  

Multicolored Asian 

lady beetle  

Spiders  

  

CONCLUSION:  

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………..  
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                                        PRACTICAL No. 6  

  

      IDENTIFY COMMON HARMFUL AND BENEFICIAL INSECTS   

OBJECTIVES:  

 To be able to identify common harmful and beneficial insects.  

THEORY:  

Pest / harmful insects  

A "pest" can be defined as any animals that causes damage to man and mans 

property. Pest can be insects, mites, nematodes, rodents, birds and any other 

organisms that cause damage to the human and their property. Certain insect could 

be a pest in one situation, but the same insect would be neutral in another situation.  

For example the caterpillars of Diamondback moth (Plutella xylostella) feed on cabbage 

and other plants of the Cruciferae family so it is considered as pest for farmers who 

grow cauliflower. But Diamondback moth is an innocent and neutral insect for 

potato or banana growing farmers.  

List out the harmful pest found in your locality:  

1. …………………………………  

2. …………………………………  

3. …………………………………  

4. ………………………………....  

5. …………………………………  
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6. …………………………………  

7. …………………………………  

8. ………………………………….  

9. ………………………………….  

10. …………………………………..  

11. ……………………………………  

12. …………………………………….  

13. ……………………………………  

14. …………………………………….  

15. …………………………………….  

16. ……………………………………  

17. ……………………………………  

18. ……………………………………  

19. ……………………………………  

20. ……………………………………..  

Beneficial insects  

Some of the insects are natural enemies of other insects so these natural enemies 

feed on other insects and in this way they help to control pest insects available in 

nature. As an example Ladybird beetles feed on aphids and Assassin bug kills 

caterpillars. Some of the insects act as pollinator and they help in pollination of 

plants, e.g. bees and bumble bees. There are various insects that produce useful 

products for example honey (honey bee) or silk (silkworm). In many countries 

insects are used as food.   

Enlist the beneficial insects:  
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1. ……………………  

2. …………………….  

3. ……………………  

4. …………………….  

5. ……………………  

6. ……………………..  

7. …………………….  

8. ……………………..  

9. ……………………. 10. …………………….  

11. ……………………….  

12. ………………………  

  

CONCLUSION:     

……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………                                             

PRACTICAL No. 7  

  

    IDENTIFICATION OF DFFERENT PESTICIDES FOUND IN NEPAL  

OBJECTIVES:  

 To be able to identify different types of pesticides found in Nepal.  

THEORY:  
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Pesticide:   

 Pesticide are defined as any chemical or biological substance which are designed to 

kill or stoppage the growth of pests that  interfere with the growth of crops, shrubs, 

trees, and other vegetation desired by humans. All chemical pesticides are poisons 

and pose long-term danger to the environment.  

Procedure:  

Conduct a survey in your periphery market and fill the table:  

S.n  Name of pesticide  Types of 

pesticide  

Formulation of 

pesticide  

Level of pesticide 

toxicity  

1          

2          

3          

4          

5          

6          

7          

8          

9          

10          

11          

12          

13          

  

  



 

188  

  

CONCLUSION:  

……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………                                              

PRACTICAL No. 8  

                                 CALCULATION OF PESTICIDES  

OBJECTIVES:  

 To be able to calculate different dose of pesticides.  

THEORY:  

Pesticides calculation:  pesticide are available in different form (EC,WP etc).in the 

market EC and WP contain high concentration of active ingredient, it is necessary 

to dilute those formulation at the time of spray pesticides are recommended on the 

basis of:-  

c) Active ingredient (a.i) present:  

Active ingredient =   area to be treated (ha) ×Recommended amount a.i (kg/ha)     × 100                                       

Concentration of formulation (%)  

Calculation:  

For example: calculate the amount of furadon 3% G required to control rice steam 

borer @ 1kg a.i/ha for 20(ha) of paddy field.  

Soln    

Area to be treated = 20(ha)  
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Amount of a.i = 1kg/ha  

By formula,    a.i = (20×1)÷ 3% × 100  

                               = 666.66kg                

Question: calculate the amount of beviston 35% Wp required to control Fungal 

disease of potato @ 0.3kg a.i/ha for 12 ha potato land.            

d) Percentage of (a.i) in the final spray:  

Amount of pesticide 

recommended dose of spray solution × volume of spray solution needed 

=   

concentration of formulation 

  

  

For example, calculate the amount of selvin 60% wp needed to control jassid in 

okra field @ 0.2 % solution and the total space solution needed is 2000 liter of 

water.  

Soln ,   

      Concentration of formulation = 60%  

     Volume of spray solution = 2000 ltr  

    Recommended dose of spray solution = 0.2  

We know,   

Amount of pesticide recommended dose of spray soln × volume of spray 

soln nedded 

=   
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concentration of formulation 

0. 

                                                

=  

                                                = 6.66 liter  

Question: calculate the amount of simazzine 50% wp is used for the weed control 

in maize field. If the recommended dose of simazine is 0.15% and the final spray 

solution needed to control is 500 liters.  

  

  

  

  

  

CONCLUSION:  

……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………                                               

PRACTICAL No. 9  

  

                       PREPARATION OF BORDEAUX MIXTURE  

OBJECTIVES:  

 To be able to prepare Bordeaux mixture.  
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MATERIALS REQUIRED:   

Copper sulphate, lime, water, and bucket  

THEORY:  

Bordeaux mixture (also called Bordo Mix) is a mixture of copper sulfate (CuSO4) 

and slaked lime (Ca(OH)2) used as a fungicide. It is used in vineyards, fruit-farms 

and gardens to prevent infestations of downy mildew, powdery mildew and other 

fungi.  

Procedure:  

 Copper sulphate, lime and water in the ratio 1:1:100 are used for preparing one per 

cent Bordeaux mixture. In order to prepare 100 ltr of mixture one kg of copper 

sulphate is dissolved in 50 l water. In another vessel one kg of fresh quick lime is 

slaked by sprinkling water and the volume of lime solution is made up to 50 l water. 

The copper sulphate solution is poured into lime solution by stirring the mixture. 

Both solutions can also be poured into a third vessel with constant stirring. The 

prepared Bordeaux mixture should be strained through a cloth/strainer before 

spraying. For Bordeaux paste also the same procedure can be used but should be 

mixed in the ratio 1:1:10 (1 kg copper sulphate in 5 l of water + 1 kg lime in 5 l of 

water mixed thoroughly by stirring).  

  

CONCLUSION:  

……………………………………………………………………………………… 

……………………………………………………………………………………… 
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………………………………………………………………………………………                                            

PRACTICAL No.10  

  

                  FORMULATION AND DILUTION OF PESTICIDES 

OBJECTIVES:  

 To be able to know about formulation and dilution of pesticides.  

THEORY:  

A pesticide in its pure form is called (a.i) active ingredient. It must be mixed with 

suitable ingredient such as solvent, carriers, surface active agents, wetting agents, 

spreading agents etc. Thus pure form of pesticides is converted to the final product 

which is called pesticide formulation. There are different types of formulation they 

are: Dust, Granules, Wettable Powders, Soluble Powders, Emulsifiable Concentrates 

and Fumigants.  

So collect the different types of pesticide available in market, study about their 

formulation, classify them according to their formulation and fulfill the table.  

  

Formulation 

of pesticide  

                         Name of pesticide    

Dust  

  

1.  2.  3.  4.  5.  

Granules  

  

          



 

193  

  

Wettable  

Powders  

          

Soluble  

Powders  

          

Emulsifiable  

Concentrates  

          

Fumigants  

  

          

  

DILUTION OF PESTICIDES  

The pesticides application rate of 1 liter per hectare = 0.1 ml/m². Of course, it would 

not be practical to apply such a tiny amount of chemical to an area of crop like this. 

Therefore, because chemicals are so “strong” (concentrated) they have to be mixed 

with water first. This is called dilution. Once a spray concentrate has been diluted 

with water it is called a spray solution.  

When preparing spray solutions, you need to ensure that you mix the right amount 

of chemicals with the right amount of water - that is, dilution rates need to be correct. 

Dilution rates are normally provided on pesticide bottles, but may be shown in 

different ways: dilution factors; dilution percentages and dilution ratios.  

  

CONCLUSION:    

……………………………………………………………………………………… 

……………………………………………………………………………………… 
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………………………………………………………………………………………                                            

PRACTICAL No.11  

IDENTIFICATION OF DIFFERENT PLANT PROTECTION                         

APPLIANCES AND STUDY OF THEIR PARTS  

OBJECTIVES:  

 To be able to identify different plant protection appliances and their parts.  

THEORY:  

Plant Protection Equipment/Appliances (PPE):-  

Plant Protection appliances are used to apply insecticides, pesticides, herbicides to 

the crops to protect from insects pests and plant diseases.  In addition to this soil 

treatment and seed treatment is carried out by using plant protection equipment.  

The common equipments used in Nepal are sprayers and dusters.  

Procedure:  

List out the commonly available appliances found in Nepal, study about them and 

describe each of them with neat diagram with naming their parts.  

i) Atomizer:   

Description:-  

  

  

Diagram:  
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j) Hand sprayer:   

Description:  

  

Diagram:  

  

  

  

  

k) Knapsack sprayer:  

Description:  

  

Diagram:  

  

  

  

  

  

  

l) Hand compression sprayer:  

Description:  
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Diagram:  

  

  

  

  

  

m) Foot sprayer:  

Description:  

  

Diagram:  

  

  

n) Duster:    

Description:  

  

Diagram:  

o) Soil injector:  

Description:  
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Diagram:  

  

p) Seed dressing drum:   

Description:  

  

Diagram:  

  

  

  

  

  

  

  

CONCLUSION:     

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………..  

                                              PRACTICAL No.12  
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 STUDY OF PROPER PEST MANAGEMENT METHOD'S OF MAJOR 

AGRONOMICAL, VEGETABLE AND FRUIT CROPS.  

  

OBJECTIVES:  

 To be able to know proper pest management methods of major agronomical, 

vegetable and fruit crops.  

  

THEORY:  

Process of reducing pest numbers to an acceptable threshold level is known as pest 

management. In most cases, acceptable threshold level refers to an economically 

justifiable threshold where application of pest control measures reduces pest 

numbers to a level below in which additional applications would not be profitable.  

Methods of control can be categorized as chemical, biological, legal, cultural, 

physical, mechanical, genetic IPM.  

Mechanical controls  

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

Physical controls  

……………………………………………………………………………………… 

……………………………………………………………………………………… 
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……………………………………………………………………………………… 

………………………………………………………………………………………  

  

Cultural controls  

……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………. 

..................................................................................................................................... 

..................................................................................................................................... 

.....................................................................................................................................   

Genetic controls  

……………………………………………………………………………………… 

……………………………………………………………………………………… 

…………………………………………………………………................................. 

.....................................................................................................................................  

  

  

Biological controls  

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………  
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Legal controls  

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………….  

  

Chemical controls  

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………  

  

CONCLUSION:    

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………….   

                                              PRACTICAL No.13  

       COLLECTION AND PRESERVATION OF DIFFERENT INSECTS  

OBJECTIVES:   

 To be able to collect and preserve different insects.  
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Material required:  

1. insect net  

2. killing jar  

3. forceps  

4. relaxing jar  

5. spreading board and pinning block  

6. insect pins and labels  

7. storage box  

  

PROCEDURE:  

 Collect the insects by using the insect net or light trap. Insect can be collected 

from anywhere from your field. Insects are found in plant, soil, house, water 

etc.  

 Kill the insect by using killing jar with use of liquid fumigant or killing agent 

(ethyl acetate/nail polish remover).  

 Insects should be pinned on the same day they were collected if it is not 

possible then kept them in relaxing jar at high humidity for a few days.  

 Preserving Insects:  

Soft-Bodied Insects - Many types of insects, including aphids, springtails, thrips, 

mayflies or silverfish, are soft-bodied and cannot be pinned successfully. If placed 

on pins, most soft-bodied insects will shrivel or decompose. Such insects must be 

preserved in liquids in rubber-stoppered glass vials. For the long term, insects are 



 

202  

  

preserved in ethyl alcohol, usually of about 70 percent concentration (70% alcohol, 

30% water).   

Hard-Bodied Insects - Since insects have a hard shell or exoskeleton and all of the 

soft parts are on the inside, they tend to keep rather well after drying, even for long 

periods of time. Only a small amount of maintenance is necessary to keep them in 

good condition. Remember that dead, pinned insects are very brittle and delicate. 

They must be handled very carefully and never jarred, dropped or touched directly. 

Specimens whose legs, antennae and wings are broken and lost are essentially 

worthless.  

Pinning, Mounting, and Displaying Insects  

Insect Pins  

Special pins are needed to pin insects. These pins are longer, stronger, and thinner 

than an average pin. They come in several sizes from 00 through 7, the size of the 

pin increasing with each number (2's and 3's are most useful). Insect pins are 

purchased from biological supply houses and some hobby stores, in packs of 100. 

Never use common pins.  

Most adult insects may be pinned directly through the thorax if the pin is not too 

large and does not distort or destroy it. Fragile or tiny insects (such as mosquitoes) 

which are too small for a pin will need to be glued to the point of a small triangular 

paper punch-out which has already been stuck through with a pin.  
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                          Source: http://lancaster.unl.edu  

Different groups of insects require different pin placement. With most Orders, the 

pin should pass through the middle of the thorax such that the specimen appears 

balanced in relation to the placement of the pin. The insect's body should be 

perpendicular to the pin. In bees, wasps and flies the pin should pass between the 

bases of the forewings, just to the right of the middle. In beetles the pin should pass 

down through the right outer wing. In the Hemiptera and Homoptera, the pin should 

pass through the triangular scutellum slightly to the right. In grasshoppers and 

crickets (Orthoptera) pin through the thorax to the right of the middle line. In 

butterflies, moths, and dragonflies (Lepidoptera and Odonata), the pin goes through 

the center of the thorax and the wings should be spread properly. Consider visibility, 

breakage, and space when positioning legs and antennae. Once your insects are 

mounted and allowed to dry they are very fragile.  

  

  

Pinning Blocks  
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First, place the pin in the insect thorax in the proper position on the top step of the 

pinning block, pushing it in so that the top of the insect is quite close to the pin head. 

Then, remove the pin from the top step, reverse it and place the head of the pin in 

the lowest step of the pinning block. Push it down as far as it will go. This will result 

in positioning each insect about one-fourth inch from the pin head. The middle step 

on the block is to position the collection label. The lowest step is used to position 

the insect identification label.  

  

                       Source: http://lancaster.unl.edu  

Labeling Insects  

Labeling must be done as soon as possible after collecting, pinning and mounting or 

vital information may be lost. Labels should be as small as is reasonable, and no 

larger than 1/2 inch wide by 1 inch long. Labels should be made on a computer and 

printed. Two labels should be placed on the pin below each insect specimen. Both 

labels should be of the same size and lined up parallel to the length of the body of 

the insect (not cross-wise). The insect head should be at the left and the label should 

read from left to right.  
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                           Source: http://lancaster.unl.edu  

  

CONCLUSION:  

……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………  

  

  

  

  

  

  

  

  

  

.  
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                                              PRACTICAL No.14  

       INSECT AND DISEASE DAMAGE PLANT AND PLANT PART  

COLLECTION PROCEDURES AND SPECIMEN PRESERVATION  

  

OBJECTIVES:   

 To be able to collect insect and disease damage plant and plant part.  

 To be able to preserve specimen.  

PROCEDURE:  

The following is a guide to the various items of equipment and techniques required 

to make and preserve plant collections.  

Equipment:  

• Field press:  

• Newspaper, cardboard and foam:  

• Press straps:  

• Field notebook:  

• Tie-on tags:  

• Clippers:  

• Diggers:  

• Scrapers:  

• Collecting bags:  

• Felt tipped pens:  

• Hand lens:  

• Rucksack:  
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Collecting  

Select insect and disease damaged plants and their parts.Specimens should be 

representative of the population, but should include the range of variation of the 

plants. Roots, bulbs, and other underground parts should be carefully dug up, and 

the soil removed with care.  

In collecting large herbs, shrubs and trees, different types of foliage, flowers and 

fruits should be collected from the same plant. Collect sufficient material to fill a 

herbarium sheet (c. 450 x 300 mm) and still leave enough room for the label.  

Plants too large for a single sheet may be divided and press as a series of sheets.  

General hints for collecting are:  

• Bulky plants or parts can often be halved or sliced before pressing. Odd 

fragments - bark, fruits or seeds - should be kept in numbered or labelled 

envelopes or packets with the main specimen.  

• Very bushy twigs should be pruned to make a flatter specimen, in such a 

way that it is obvious where pieces have been broken off.  

• Spiny plants may first be placed under a board and stood on before pressing 

to prevent tearing the paper.  

• Succulent plants need to be killed first by soaking in methylated spirits for 

15-20 minutes. Bulbs should also be killed, or may sprout on herbarium 

sheet!  

• Water plants must be floated out in a dish of water and lifted out on a sheet 

of stiff white paper slipped under them in the water; dry excess water, then 

press the plant in the usual way leaving it on the white paper on which it 

can remain permanently stuck. A piece of waxed paper over the top of the 

plant will prevent it adhering to the drying paper.  
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• Tall rosette plants and grasses may be pressed complete by bending them 

once or more into the shape of a "V", "N" or "M".  

• Dioecious plants should be represented by both sexes.  

Pressing and Care of Specimens  

Specimens should be pressed as quickly as possible after collection. If this is not 

possible, specimens may be stored in plastic bags, preferably wrapped in damp (but 

not wet) papers. Bags should not be packed tightly, and should be kept cool and 

moist.  

Place each specimen, with numbered tie-on tag attached, in a fold of several sheets 

of newspaper, and place in the press. As you fill the press, try to keep it level to 

allow even distribution of pressure. This may mean the use of alternate corners of 

the fold for bulky roots and other parts, or packing around a bulky specimen with 

foam. Close the press and exert pressure with the straps.  

The plants in the press should be dried fairly quickly, in a warm place if possible. 

The specimens must not be left in damp papers or they will go mouldy. It is therefore 

necessary to go through the press daily during the first few days and change the 

plants into dry newspapers. Then continue to inspect press daily and change 

newspapers as necessary until the plants are dry.  

Field Notes  

At the time of collection, a numbered tag should be tied on to the specimen. The 

collection is recorded in the field notebook together with information about that 

collection. As much as possible of the following data should be included:  
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• Exact locality - a good plain language description, and latitude and 

longitude.  

• Altitude.  

• Nature of the habitat - type of soil, topography, slope, aspect.  

• Associated species, vegetation type.  

• The plant proper - record features which will not be evident from the 

pressed specimen e.g. whether it is a tree or shrub, height, branching, notes 

on root system, odour, etc., as well as those features which may be lost on 

drying e.g.  

flower colour and odour.  

• Date of collection.  

CONCLUSION:  

Hence we are able to collect and preserve insect and disease damaged plant and plant 

parts.  

  

  

  

  

  

  

  

                                             PRACTICAL No.15  

PRACTICE OF DIFFERENT METHODS OF PESTICIDE APPLICATIONS  
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OBJECTIVES:   

 To be able to conduct different method of pesticide applications.  

  

Theory:   

Pesticide can be applied by various ways that may be seed treatment, fumigation, 

foliar application, soil application etc.  

vi.  Seed treatments:  

Disease may be seed borne, soil borne or air borne. In case of seed borne diseases, 

the pathogen are carried either on surface of the seeds or inside the seed. Different 

group of insect, pest or their inactive stages may remain attached with the seed which 

may harm seed in lateral stage. To control, prevent or minimize disease and insect 

pest chemical treatment is essential. Seeds are treated before packaging or they may 

be treated at the time of sowing in order to reduce or remove the existing pest and 

diseases. Seeds may be grain, tubers, bulbs etc so their treatment is different 

according to their types. Inorganic copper fungicide, organic compounds, malathion 

dust, agrimycin etc are used for seed treatment. They can be treated by following 

ways  

c. Seed dressing:  

This is the most common method of seed treatment. The seed is dressed wet either 

or dry formulation or treated with a slurry or liquid formulation. Earthen pots, rotator 

duster, see treatment drum are use to dressed the seeds.  
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d. Seed coating:  

A special binder is used with a formulation to enhance adherence to the seed.   

  

vii.  Fumigation:  

Fumigation is such kinds of pest control method in which a pesticide gas or vapor is 

released into the air or injected into the soil to kill or eliminate pests. In this method 

the area is completely fills with toxic gaseous pesticide or fumigants to suffocate the 

pest and the pest are killed or eliminated. Soil fumigation is a commonly used 

agricultural practice to treat fields to reduce weeds, nematodes and other soil insects 

and small rodents such as moles. Fumigant pesticides are also used on grains and 

crops post-harvest to reduce insects, ticks and mites, nematodes, slugs and snails and 

fungal diseases. Ethyldibromide or methylbromide is the example of fumigant 

pesticide. viii. Soil application:  

Soil is treated with chemical or other materials to control insect pest and pathogen 

so that it facilitated the enhancement of growth and development of plant. Soil is 

treated with various chemical pesticides, fungicides and weedicides to control the 

pest, pathogen and weeds. It can be done by soil injection, broadcasting, basal 

application, cracks application mechanical or tillage application etc.  

ix.  Foliar application:  

Foliar application of pesticide is used to control insect, pest and disease present in 

the leaves or any part of the plant above the soil surface. Foliar application is 

effective for controlling sucking, biting and chewing pest as well as pathogen. Foliar 

application is done by different sprayers such as atomizer, hand sprayer, hand 

compression sprayer, duster etc.  
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                                                 PRACTICAL No.16  

                              PRACTICE OF IPM IN THE FIELD  

  

OBJECTIVES:   

 To be able to perform IPM technique for pest and disease management in the 

field.  
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Procedure:  

  

1. Confirm That there is a Pest Problem  

Look for pests and diseases and the evidence or signs they leave. Look for symptoms 

the plant exhibits as a result of pest activity. Examine your plants often. Identify 

your plants to be sure that the twisted leaves, unusual coloration, or strange-looking 

structures you see are not a normal part of the plant.Try to rule out site-related 

problems by making sure that the soil type, drainage conditions, fertility level, and 

other environmental conditions are favorable for the plant.  

2. Identify the Problem  

Effective pest management depends on the accurate identification of the pest. Use 

reference books from the library or garden center to identify pests. If you can’t find 

an accurate description there, consult someone in your local extension office. Learn 

about the insect’s life cycle, behavior, and natural enemies.  

Plant diseases may be caused by pathogens including fungi, nematodes, bacteria, or 

viruses. Each pathogen is capable of infecting only certain plants. Infection occurs 

under particular environmental conditions, with symptoms of the disease appearing 

later. To identify plant diseases accurately, compare visible signs and symptoms of 

the disease with descriptions in reference books. Some diseases are more difficult to 

identify, and you may need a laboratory analysis or the help of an expert.   

3. Determine if a Control Measure is needed  

Determine if the damage is severe enough to justify a management tactic. Is the 

damage actually affecting the health of the plant? If not, does it make the plant look 

bad enough to detract from the appearance of your landscape? You may become 
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alarmed if you notice that caterpillars are making holes in leaves, but if the damage 

is slight or occurs late in the season, you probably won’t need to control the 

caterpillars.  

4. Choose a Method  

If a control is needed, consider physical or eco-friendly methods first. If they are 

unavailable or impractical, you may need to carefully use a conventional chemical 

control.  

a. Physical methods  

b. Mechanical method  

c. Cultural method  

d. Biological methods  

e. Chemicals  

  

CONCLUSION:  

……………………………………………………………………………………… 

……………………………………………………………………………………….  

                                                   Terminology:  

  

Entomology: The branch of biological science which deals about insects is called 

Entomology.  

Plant pathology: Plant pathology is the branch of biological science which study 

about plant disease.  
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Mycology: The branch of biological science which study about fungi is called 

mycology.  

Bacteriology: It is the branch of zoological science which study about bacteria.  

Virology: Virology can be defined as the branch of zoological science which deals 

with virus.  

Nematology: Nematology can be defined as the branch of zoological science which 

study about nematodes.  

Pests: Pests can be defined as those organisms which damage our property.  

Weeds: weeds are the plants which are grown without human interest.  

Rodent: Rat or mice which damage field crops and also in post harvest in stored 

crop.  

Insect: Small, boneless animal whose body is divided into three sections and has six 

legs.  

Mite: Any of a large number of tiny arachnids, many of which live as parasites upon 

plants.  

Life cycle: It can be defined as stages in the life development of an insect.  

Metamorphosis: Metamorphosis is a change in form, either gradual or sudden  

Complete metamorphosis: If any insects complete their life cycle with four 

separate growth stages in development then it is known as complete metamorphosis.  

Incomplete metamorphosis: Gradual change in appearance as growth proceeds; the 

immature forms are called nymphs and eat the same as the adults.  

Larva: It is immature form of an insect having complete metamorphosis.  
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Pupa: Pupa is the Stage between larva and adult in insects with complete 

metamorphosis.  

Cocoon: A silken case inside which the pupa is formed.  

Nymph: Immature stage of an insect with incomplete metamorphosis.  

Damage: Damage is associated with crop loss and/or reduction in crop yield or crop 

quality.  

Injury: Deviation from normal appearance of the plant, from which it may recover 

and not depress yield and/or quality.  

Pesticide: Pesticide is those chemical which are used for control pests.  

Insecticide: A pesticide which is used to kill or control insects.  

Acaricide: Those pesticides which are used to kill or control mites, ticks and spiders.  

Algaecides: Algaecides are used for killing and/or slowing the growth of algae.  

Antimicrobials: Control germs and microbes such as bacteria and viruses.   

Bio-pesticides: Bio-pesticides are made of living things come from living things, or 

they are found in nature.  

Desiccants: Desiccants are used to dry up living plant tissues.  

Defoliants: It causes plants to drop their leaves.  

Disinfectants: They control germs and microbes such as bacteria and viruses.  

Fungicides: Fungicides are used to control fungal problems like molds, mildew, and 

rust.  
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Herbicides: Herbicides are used to kill or inhibit the growth of unwanted plants, 

also called weeds.  

Illegal and counterfeit pesticides: They are imported or sold illegally.  

Insect growth regulators: Disturb the growth and reproduction of insects.  

Miticides: Miticides control mites that feed on plants and animals.   

Molluscicides: They are designed to control slugs, snails and other molluscs.  

Mothballs: Mothballs are insecticides used to kill fabric pests by fumigation in 

sealed containers.  

Natural and biological pesticides: Control pests using things found in nature, or 

man-made versions of things found in nature.  

Ovicides: Ovicides are used to control eggs of insects and mites.  

Pheromones: Pheromones are biologically active chemicals which attract insects or 

disrupt their mating behavior. The ratio of chemicals in the mixture is often species-

specific.  

Repellents: Repellents are designed to repel unwanted pests, often by taste or smell.  

Rodenticides: Rodenticides are those chemicals which are used to kills rodents like 

mice, rats, and gophers.  

Appliances: Appliances are things, materials, tools etc.  

Plant protection: Plant protection is the branch of zoological science which study 

about insect, diseases and their control measures.  

Symptoms: Symptoms are the plant’s reaction to the causal agent.    
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Blight: A rapid discoloration and death of twigs, foliage, or flowers.  

Canker: Dead area on bark or stem, often sunken or raised.  

Decline: Decline can be described as progressive decrease in plant vigor.  

Dieback: It is known as progressive death of shoot, branch or root starting at the tip.  

Distortion: Malformed plant tissue is known as distortion.  

Gall or gall-like: It is the abnormal localized swelling or enlargement of plant part 

Gummosis: Exudation of gum or sap from plant part.  

Leaf distortion: The leaf could be twisted, cupped, rolled, or otherwise deformed.  

Leaf scorch: Burning along the leaf margin and into the leaf from the margin is 

called as leaf scorch.  

Leaf spot: A spot or lesion on the leaf is known as leaf spot.  

Mosaic: Mosaic is varying patterns of light and dark plant tissue.  

Necrosis: dead tissue – Necrotic areas are also so generic that without additional 

details diagnosis is impossible.  

Stunting: Stunting means lack of growth of plant.  

Wilt: Wilt is the general wilting of the plant or plant part.  

Pathogen: Pathogen is any disease-producing agent, especially a virus, bacterium, 

or other microorganism.  

Witches broom: Abnormal broom-like growth of many weak shoots.  
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Disease: A disease can be defined as the particular abnormal condition, a disorder 

of a structure or function, which affects part or all of an organism. The causal study 

of disease is called pathology.  

 Disorder: It is a functional abnormality or disturbance.  

  

  

  

  

  

                                                    Reference:  
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