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EXERCISE NO. 1                           Date: 

Symptoms of poisoning, first aid and antidotes and safety issues in pesticide uses 

 

(A) Safe use of pesticides  

(i) Basic principles before use or application of any agrochemicals 

• Before using, read and understand the product label. 

• Exercise caution at all times when handling a product. 

• Maintain application equipment in good working condition. 

• Practice good personal hygiene before, during and after using product. 

• Use appropriate personal protective equipment or clothings. 

(ii) Precautions to be followed for safe use of pesticides 

• Do not transport or keep the pesticides along with food stuff 

• Store the pesticides under lock & key. 

• Keep out of reach of children. 

• Buy pesticides in original packing from authentic plant protection shops. 

• Measure correctly and use only recommended quantity/dose of pesticides. 

• Use funnel and fill without spillage. 

• Mix thoroughly in water using a paddle of stick. 

• Do not use empty pesticides containers for food or water storage. 

• Do spray along the wind. 

• Put up warning board in treatment area. 

• Do not blow with your mouth to clean the nozzle. 

• Do not smoke, drink or eat while spraying. 

• Do not use leaky or damaged sprayer. 

• In case of accidental contamination wash thoroughly the clothes and body part. 

• Do not allow children to spray. 

• Do not keep the food stuff near the site of application. 

• Wash hand and mouth before eating, drinking or smoking 

• Give first-aid in case of any accidental poisoning. 

• Get immediate treatment from medical experts. 

• Show leaflet and container to the treating doctor 

• Destroy and bury empty containers. 

• Take bath and wash clothes after spraying. 

• Avoid environmental contamination. 
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(B) Guidelines for handling pesticide poisoning 

(i) Skin contamination 

• Remove clothing 

• Drench skin and clothing with water. 

• Cleanse skin and hair thoroughly with soap and water. 

• Avoid use of ointments, greases, powders, etc. in the first aid treatment of burns. 

(ii) Eye contamination 

• Wash the eye quickly but as gently as possible. Hold eyelids open and wash eye with a 

gentle stream of clean running water. 

• Continue washing for fifteen minutes or more. It is important to use a large volume of 

water. 

• Cover the eye with a clean piece of cloth and seek medical attention immediately. 

(iii) Inhaled poisons (dusts, vapors, gases) 

• Carry patient to fresh air immediately. 

• Open all doors and windows. 

• Loosen all tight clothing. 

• Apply artificial respiration if breathing has stopped or is irregular. 

• Prevent chilling. 

(iv) Swallowed poisons 

• Never induce vomiting if the victim is unconscious or having convulsions. 

• Never induce vomiting if the victim has swallowed a corrosive poison. A corrosive 

poison is a strong acid or alkali. 

 

Do not waste a lot of time for inducing vomiting. Use it only as first aid until you can get 

the victim to a hospital. Make sure the victim is lying face down or kneeling forward while 

retching or vomiting. Do not let him lie on his back. The detail symptoms of pesticide 

poisoning in human beings by different groups of pesticides and their antidotes is given in the 

table 1. 

 
Answer the following question 

   

Q-1 What care should be taken while purchasing pesticides? 

 

 

Q-2 What care should be taken in skin contamination? 
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Table 1. Symptoms of pesticide poisoning and antidotes for plant protection chemicals 
 Chemical group/ Class Examples Symptoms Treatment/Antidotes 

1. Organochlorine Aldrin, Dialdrin, 

Endosulfan, etc. 

Headache, Giddiness, Gripping, 

Nausea, Vomiting, Weakness in 

arms and legs, Cramps  in hands, 

restlessness, tremor,  

apprehension,  convulsions, coma, 

respiratory failure and death 

No specific antidote. Induce vomiting by tickling the  back of throat or 

gastric lavage with 2-4 L tap water – catharsis with 30 gm (10 oz) 

sodium sulphate in one cup of water. Normal dose of Barbiturate / 

Diazepam or Benzodiazepines. Avoid oils, oil laxatives and epinephrine 

(Adnrenalin). Do not give stimulants. Give calcium gluconate (10% in 

10 ml. Ampules) 

intra-venously every four hours. Consult Doctor immediately 

2. Organophophorus Fenthion, 

Quinolphos, 

Chlorpyriphos, 

Profenophos, 

etc. 

Tiredness, Weakness, Vomiting, 

Stomach pain, Shrinkage of eye 

ball, Vertigo, Blurred vision, 

Excessive sweating, Salivation 

In Severe case – Diarrhoea, 

pinpoint and non-reactive pupils, 

respiratory difficulty, pulmonary 

edema, cyanosis, loss of 

sphincter control, convulsions, 

coma and heart block 

Ensure clear airway. Intubate the patient & aspirate the secretion. 

Administer oxygen by mechanically pulmonary ventilation, if 

respiration is assisted depressed. Improve tissue oxygenation before 

atropine. Administer Atropine every 10 minute by injection. Give 

glycopyrolate as alternative to atropine. This is very good in case of 

respiratory infection. Pralixodime (2PAM) to be used within 48 hour. 

Relieves nicotinic as well as muscarinic effect. Consult Doctor 

immediately. 

3 Pyrethrins or 

Synthetic 

Pyrethrides 

Cypermethrin, 

Alpha- 

Cypermethrin, 

Fenvalerate 

Headache, palpitation, nausea, 

vomiting, flushed face, irritation 

of nose, throat, eyes and skin, 

allergic manifestations etc. 

Parasthesia, sometimes 

bronchospasm. In severe cases 

convulsion can occur and anxiety 

No specific antidote. Induce vomiting. Treatment is essentially 

symptomatic.If swallowed then give active Charcol dissolved in water. 

Vit E oil preparation in parasthesia. Inhalation of water vapour aerosol 

in case of irritation of upper respiratory tract. Antihistamines can be 

given in case of allergy with or without 

steroid. To control convulsion in severe cases Diazepam can be given 

5-10 mg/IV. Consult Doctor immediately. 
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 Chemical group/ Class Examples Symptoms Treatment/Antidotes 

4. Carbamate Carbofuran, 

Carbaryl, 

Methomyl, etc. 

Fever, Vomiting, 

Headache, Giddiness, 

Gripping in muscles, 

Stomach pain, 

Excessive sweating 

Remove the contaminated and dirty clothes. Wash the body 

and clothes. Ensure clear airway. Intubate the patient & 

aspirate the secretion. Administer oxygen by mechanically 

assisted pulmonary ventilation, if respiration is depressed. 

Improve tissue oxygenation before atropine. In case the patient 

is unconscious then administer Atropine injection. Use 

glycopyrolate as 

alternative to atropine. Avoid theophyllin and aminophyllin or 

barbiturates. 2-PAM and other oximes are harmful and in fact 

contra indicated for routine usage. Do not give atropine to a 

cyanotic patient. Give artificial respiration first then administer 

atropine. Consult Doctor immediately. 

5. Phosphine 

pesticides 

Aluminium 

phosphide 

*Zinc phosphide 

Stomach pain, 

Tiredness, 

Unconsciousness, 

Gripping in muscles, 

Muscular pain, 

Vomiting, Diarrhoea, 

Shivering, Anxiety 

Administer N-acetylcysteine to prevent poisoning. If 

swallowed, do not induce vomiting. Activated charcoal – 

slurry with sorbitol – adsorbs phosphine. Diazepam – Give 

undiluted and monitor BP respiration. Dopamine – 4.6 

microgram/kg/min IV. 

Magnesium sulphate – 3 gm IV.Ranitidine – 50 mg IV  every 8 

hours. Sodium bicarbonate - 50 mEq/15 min. Gastric lavage is 

contraindicated as more phosphine is released upon contact 

with water in the stomach. Take the patient to hospital. 
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EXERCISE NO. 2                                           Date: 

Methods of diagnosis and detection of various insect pests 

Insect and non-insect pests cause a particular type of damage to the plant parts often 

characteristic to particular pests.  

The pest, mostly insect not present on the site of damage which makes it difficult to know 

the causal organism. Sometimes, the symptoms of damage caused by insects may closely 

resemble to those resulted due to pathogens or due to nutritional disorders. So, practical 

experience makes familiar about the correct diagnosis on the basis of visual symptoms of 

damage to take appropriate control measures.  

� Root and tuber damage  

Root damage  

The tap root and root hairs are eaten. eg. Root grub - Holotrichia spp., Anomala spp.  

Tuber damage  

Potato tubers : With holes and tunnels inside. eg. Potato tuber moth, Pthormia operculella  

Sweet potato tuber : With holes eg. Sweet potato weevil - Cylas formicarius  

� Stem damage  

Bark damage  

• Earthern sheeting is observed on trunk green ground. eg. Termites, Odontotermes 

obesus  

• Silken ribbon plastered to stem. eg. Bark eating caterpillar, Indarbela tetraonis  

Internodal damage  

• Holes in the stem. eg. Sorghum stem borer, chilo partellus 

• Holes in the stem with frass and excreta coming out. eg. Mango stem  borer, 

Batocera rufomaculata  

• Holes in the stem with liquid ooze coming out. eg. Red palm weevil, 

Rhynchophorus ferrugenius  

• Swelling of stem. eg. Amaranthus stem weevil, Hypolixus truncatulus,  

• Terminal shoot damage and withering. eg. Brinjal shoot and fruit borer - 

Lucinodes orbonalis, Spotted bollworm of cotton - Earias vittella  

� Leaf damage  

Mines in leaf  

Insect larval stages cause different types of mines infecting between epidermal layers  
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• Serpentine mines: Thread like. eg. American serpentine leaf miner - Liriomyza 

trifolii  

• Linear or serpentine mines : Thread like. eg. Citrus leaf miner - Phyllocnistis 

citrella  

• Blotch mines : Blight eg. Patch like. Blotch leaf miner - Acrocercops syngramma  

Punctures on leaf  

•  Leaves show punctures made by insects for feeding or oviposition. eg: Bean flies, 

Ophiomyia phaseoli,  

Galls on leaf  

• Due to insect feeding on the leaves, the plant reaction results in gall formation like 

warts, etc. eg: Mango gall fly, Procontarina matteriana  

•  Out growths on leaves : The damage makes the plant to produce felt like out 

growths. eg: Jasmine mite, Iceria jasmini  

Shelter feeding  

•  Leaf rolling/folding: Single leaf is folded to create shelter for feeding or pupation. 

eg: Rice case worm, Nymphula dipunctalis  

Leaf webbing  

•  Few leaves are webbed together and the larva feeds in between the leaves by 

scraping. eg: Pumpkin caterpillar - Diaphania indica  

Terminal leaf webbing  

•  The terminal tender leaves are webbed together and larvae and pupal stages occur 

in the webbed leaves. Larvae feed by scraping the surface. eg. Sapota leaf webber 

- Nephopteryx eugraphella  

Leaf feeding  

•  Scrapping: Early instar larvae feed by scraping the surface of leaves leaving 

papery patches. eg: Larvae of Spodoptera litura  

•  Papery windows: Ladder like papery windows caused by the feeding of adult 

beetles. eg: Brinjal - Epilachna beetle - Henosepilachna vigintioctopunctata  

Holes:  

• Small round holes result due to the feeding of small adult beetles on leaves. eg: 

White spotted flea beetle, Monolepta signata  

• Skeletenization of leaves by completely feeding on leaf lamina, leaving only the 

veins by larval stages. eg. Castor semilooper - Achoea janata  
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•  Free feeding: completely the lamina and veins eaten away by the voracius feeder 

or in severe cases by the larvae. eg: Lemon butterfly, Poplio demoleus  

• Nibbling: The leaves from margins into small ‘U’haped cuttings is done by adult 

beetles. eg: Grey weevil, Myllocerus viridanus  

• Crinkled leaves are due to sucking of cell sap by nymphs and adult insects. eg: 

Aphids.  

• Cupping/curling of leaves with result due to sucking of insects. eg: Thrips.  

Fruit damage  

I. Internal feeding:  

• Spots on the outer surface indicate the oviposition punctures of insects on 

fruits.eg: Mango fruit fly, Bactrocera dorsalis, Cucurbit fruit fly, B cucurbitae  

II. Internal feeding  

• Bore holes, plugged with excreta on the fruits are done by larvae. eg: Bhendi 

shoot and fruit borer, Earias vittella  

•  Bore holes without excreta and some times, larvae is seen outside. eg: Tomato 

fruit borer, Helicoverpa armigera  

� Diagnosis by locating signs on/near plants  

A) Diagnosis by locating signs  

•  Black ants, componotus compressus movement on the plant parts  

•  Honey dew secretion on plant parts  

•  Sooty mould development on plant parts. All the above indicate presence of 

Homoptera insects. eg: Mealybug, Aphid  white fly - Bemisia tabaci  

B) Excreta of insects  

•  Black spots are found due to drying of excreta on leaves by thrips  

•  Results of excreta indicate usually the lepidopteran insects  

C) Scale covering  

•  The stem, leaves, etc., are covered heavily by the scale covering  

D) Exuviae of insects  

•  Moulted skins of leafhoppers, aphids, etc. Present usually on lower surface of 

leaves.   BPH moulted skins at base of plant  

Record Work: 

Diagnosis on the basis of visual symptoms of damage of insect pest on pigeonpea, cotton and 

Sapota. 
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EXERCISE NO. 3                              Date: 

Sampling techniques for the estimation of insect population and damage 

Objective: 

To understand sampling techniques for the estimation insect pest population and their damage 

Estimation of Insect Population 

Population studies are helpful in pinpointing the factors that bring about numerical changes in 

the natural population and also in understanding the functions of the life-system of the pest 

species. Extensive studies over a large area are needed to understand the distribution patterns 

of a pest population, to predict the damage it is likely to cause to initiate control measures and 

to relate changes in the pest population to certain climatic or edaphic factors. The type of 

population estimation will depend on the objectives in view. The estimates are of three types. 

I) Absolute estimates 

II) Relative estimates 

III) Population indices 

I) Absolute estimates 

The total number of insects per unit area (acre or hectare) is the absolute population. The 

numbers per unit area of the habitat (per plant, per shoot or per leaf) indicates the density of 

population. The estimates of absolute population and population density are useful to know 

and analyze the key mortality factors. The following methods are commonly employed for 

knowing the absolute estimates. 

1. Quadrate method 

Small areas or quadrates will be chosen at random from a large area which contains the 

population. The area of the quadrate relative to the whole area is estimated and also 

population in the quadrate is known exactly. From a quadrate the insects can be counted or 

collected directly and their number can be correlated directly with the field population. The 

reliability of estimates made from this method depends on how representative the quadrates 

are of the whole population and how close one gets to count the numbers. 

2. Line-transect method 

In this method a person will walk in a straight line at a constant speed through a habitat, the 

number of individuals encountered can be counted. The data based on such encounters can be 

used in estimating the absolute population of locusts and grasshoppers. The number of 

encounters in influenced by the speed of person, the speed of individuals comprising the 
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population the distance over which they can be perceived and the density of the population 

under studies.  

3. Capture, Marking, Release and the Recapture Technique 

The number of flying insects can not be assessed by any of the methods described earlier. 

The capture recapture method can be used for these studies. The losses or gains in a 

population over a period can be determined with the help of this method. 

For the effective application of capture-recapture technique in population estimations the 

following conditions must be satisfied. 

• The marking of individuals should not lead to changes in their behavior or longevity 

and marks do not get lost easily. 

• The marked individuals after being released becomes completely mixed up with the 

unmarked individuals of the population. 

• The population is sampled randomly with respect to it’s mark status. 

• The method of marking should be such as to distinguish between different dates of 

capture. 

a) Group marking methods 

The most important pre requisite in the technique is that there should be no influence on the 

longevity or behavior and the natural camouflage of the marked individuals. 

The different marking methods are as follows : 

i. Paints and solutions of dyes: Different colours of paints can be used for marking moths, 

locusts and grasshoppers, beetles and many other insects. Florescent pigments with gum 

Arabic glue can also be used. 

ii. Dyes and fluorescent substances in powder from: The hairy insects can be marked by 

dusting them with various dyes. 

iii. Labels: The locusts and butterflies have often been marked by attaching small labels as a 

part of their wing. 

iv. Mutililation: Clipping the wings of lepidopterans, damaging the elytra of beetles by 

incising edges or cutting small holes are some of the examples. 

v. Radioactive isotopes: There are two methods of marking with isotopes. Those may be 

used as labels outside the organism or alternatively can be fed and incorporated in the tissues 

radioactive metals such as, cobalt (Co60) and Tantalum (Ta182) are widely used. In recapture 

studies the marked individuals can be detected by the use of Geiger Muller tube or by 

autoradiography. 
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b) Individual marking methods: In these methods individuals are marked singly and they 

provide good information on the longevity and dispersal of marked individuals. In involves 

the use of small labels which may be attached to wings or by having a combination of spots 

in various positions on the body and by the use of different colours. 

II. Relative estimates 

In these estimates the population is measured in indeterminate units which allow comparison. 

The relative estimates are obtained by catch per unit time by using various traps. Various 

types of collection nets are available for use in different habitats and the sweep net is most 

widely used for sampling the insects from vegetation. Only those individuals on the top of the 

vegetation and those that do not fall off or fly away on the approach of the collector can be 

caught with a sweep net. Various traps like, flight aquatic traps, pit fall trap, light trap can be 

used to collect insects and their trap catch can be correlated with the actual population 

existing in the field. 

III. Population indices 

In this type the bio products of pests such as exuviae, nests, webs, frass or their effects 

(damage to the host) are considered instead of pests themselves. 

 

Record Work: 

Q.1 Follow the quadrate method and collect the observations in __________ crop and record 

the population of ____________. Date of observation: ______________ 

QD 

No. 

No. of ____ / in quadrate QD 

No. 

No. of ____ / in quadrate 

1  11  

2  12  

3  13  

4  14  

5  15  

6  16  

7  17  

8  18  

9  19  

10  20  

 Av./ quadrate: 
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Q-2 Collect the observation damage caused by bollworms in cotton by following population 

indices. Date of observation: ______________ 

P l. 

No. 

Bud/ Square damage Boll damage 

 

Total 

No. of 

bud/ 

squares 

 

No. buds/ 

squares 

damaged 

by 

bolloworm 

Per cent 

damaged 

Total 

No. 

of 

bolls 

No. bolls 

damaged 

by 

bolloworm 

Per cent 

damaged 

bolls 

1       

2       

3       

4       

5       

6       

7       

8       

9       

10       

Av.       
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EXERCISE NO. 4                              Date: 

Pest surveillance through light traps, pheromone traps and forecasting of pest incidence 

Objective: 

To understand the concept of insect pest surveillance through light and pheromone traps 

Light traps: 

Light acts as a source of attraction for some insects has been deployed to catch insects in 

suitable traps. Most of the insect species are nocturnal and are positively photorophic. The 

phototrophic behaviour is altered and modified by temperature, humidity, moisture etc. this 

phenomenon has been utilized by the entomologists to capture adult insects in a device called 

light trap. 

In agriculture, light traps are important tools in insect ecological research and pest 

management. They are used for the following purposes. 

• Determining the presence or absence of insect species in an area. 

• Obtaining quantitative estimates of population density, species composition, age and 

sex. 

•  Providing early warnings of crop infestation and oviposition. 

•  Determining economic threshold levels to assist insecticide application. 

•  Suppressing population to help managing the pest. 

•  Detecting migration. 

•  Collecting specimens for taxonomic purposes or for establishing laboratory cultures. 

An ideal light trap should be cheap, durable and robust. It should be serviced easily by 

personnel of little training, should be highly efficient and attract a large number of insects of 

different species. 

Trap design : Light traps vary in design but generally consist of three components viz., 1) a 

light source 2) arrangement of baffles around the source 3) a catch container with a killing 

agent. 

1. Light Source : Various types of light sources have been tested and used. Numerous 

studies have shown that the shorter visible and near ultraviolet wavelengths between 320-600 

nm are most attractive to a wide variety of insects. The most efficient sources are the mercury 

vapour lamp and fluorescent tubes. 

2. Baffles : Most light traps are fitted with baffles, which surround the bulb. They are often 

four, arranged perpendicular to each other to help retain these insects and thus greatly 
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increase the catch of a trap. They may be made from an opaque material such as galvanized 

iron, or from a transparent material such as acrylic. 

3. Container : In most traps, insect attracted to light fall into a funnel fixed below which 

opens into a killing and holding container. Dichlorvos is commonly used as a killing agent. 

Kerosene and water mixed with some detergent also serve as killing agent in many local light 

traps. 

Some of the commonly used light traps are 

•  The Chinsura light trap 

•  Robinson trap 

•  Bamboo light trap 

•  Mercury vapour lamp 

•  Modified Robinson light trap 

•  Rothamsted trap 

•  The Pennsylvania and Texas trap 

•  The new Jersy trap 

•  The aquatic light trap 

•  Incandescent lamp 

Advantages : 

1. Both male and females are attracted and there is possibility of using them as a control 

measure. 

2. It is an eco-friendly measure of control since it is non-insecticidal. 

3. It is compatible with any other methods of control in IPM. 

4. It is simple, cheap and can be handled even by a less trained person. 

5. Technical know-how requirement is less except that identification of desired target species 

is essential. 

Disadvantages : 

1. Beneficial non target insect species may also be trapped. 

2. Light trap data vary with the weather conditions as well as moon light phases. 

3. Expensive and bulky. 

4. Availability of power source restrict trap installation. 

5. It is not specific to a particular species of insect and therefore cumbersome to work with 

mixtures. 

6. It should be operated in a large area and useful for strong flying insects. 
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Pheromone traps : 

Pheromones are semiochemicals that are secreted into the external environment by insect 

which elicit a specific response in receiving individuals of the same species. These chemicals 

are also called as ectohormones. Pheromones are identified by extracting them from the 

insects and later synthesized artificially. The synthesized product is then impregnated in 

rubberized septa and used in integrated pest management. 

Pheromones are used in integrated pest management (IPM) programmes for, 

a) Population density surveys 

b) Forewarn regarding outbreaks of important insect pests 

c) Male confusion – Mating disruption 

Pheromones have greater direct behavioural control usefulness in surveys to determine the 

presence/abundance of insect species so that other control measures 

can be exercised. Several models of pheromone applications and traps are available. 

Modes of Pheromone Application: 

1. Rubber septa – sulphur free 

2. Hollow fibres: Small thermo-plastic tubing sealed at one end & filled with pheromone. 

Pheromone release depends on evaporation through open end . Effectiveness is controlled by 

adjusting the length. 

3. Twist tie ropes: 15 cm long plastic tube containing pheromone sealed at both ends is 

attached to crop manually. High concentration of pheromone provides relatively long 

persistence of release. 

4. Laminated flakes : Two layers of vinyl sandwiching central porous layer with pheromone. 

Flakes are applied with sticker and thickening agent - through special equipment or by hand. 

Emission rate from flakes - controlled by layer thickness & chemical concentration 

5. Micro capsules : Micro encapsulation of small drop lets of pheromone -done by using 

polymer can be easily manufactured on large scale. Readily applied over a large area with 

conventional sprayers. 

Types of Pheromone Traps: 

1. Delta trap : It is a rigid and durable plastic trap using a replaceable sticky insert. The 

insert on its top consists of a non-drying adhesive. It can be removed by opening one end of 

the trap. Pheromone lures are placed in the centre of the sticky inset. Catch inspection is 

possible without the need for dismantling the trap. The dispensers and sticky inserts should 

be replaced every six weeks. Traps should be inspected once in every two to three weeks. 
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2. Funnel trap : Robust trap made of moulded plastic with a large base and removable cap, 

for housing a pheromone dispenser. Kits may be supplied with an optional killing agent 

(insecticidal strip) or an insecticidal spray may be used inside the trap for control purpose. 

Flying insect pests are lured into the trap by the pheromone attractant. Insects once enter the 

trap, unable to escape and are exposed to the insecticidal strip. 

3. Probe trap : This is used in grain storage silos. It is an acrylic cylindrical tube with small 

angled holes drilled on the upper 2/3rd of its length. Lower part of the tube contains a 

removable collection tube. At the top of the trap, there are two holes to pass a card to fix a 

marker, which lies on the to of the grain. The tap is vertically buried in the grain 0.5 to 1 m 

below the grain surface. The trap should be kept at 10-35 m distance. The crawling insects 

enter the tap through holes and fall into the specimen tube through funnel. The collection tube 

is coated with a substance, which prevents insects from crawling out. 

4. Omni directional pheromone trap : It is exclusively used for monitoring Earias. It 

consists of an aluminium vessel of 30 cm diameter. Holes are provided on the sides of 

vessels. The trap contains a septum on the inner side and hung in the field. 

5. Bait trap : The olfactory stimuli from the food source attract insects and are manipulated 

in the pest management. 

6. Poison bait trap: This is used to trap and collect the larvae of Spodoptera litura. Poison 

bait consists of 500 g of molasses, 5 kg of rice bran and 500 g of carbaryl 50 wp/acre. The 

pelleted baits are kept along the irrigation channels during evening hours to attract the 

caterpillars. Upon ingestion of the bait containing carbaryl 50% wp, larvae will be killed. 

Advantages of pheromones in pest control : 

1. Pheromones are safe to environment. 

2. They are species specific. 

3. They are safe to natural enemies. 

4. Pheromones need small doses. 

5. Compatible with other pest management programmes. 

6. They are economical than other control techniques. 

Disadvantages : 

1. Basic behaviour of most of important insect pests like pheromone reception, migration etc. 

was not fully understood. 

2. The pheromones of a few insects were only identified, a large number of them are to be 

identified. 
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3. If the crop is affected by more than one pest and when pheromone trap is placed for major 

pest, there are chances of secondary pest outbreak. 

Fore Casting of Pest Incidence 

Fore casting is the systematic monitoring of pest population, dispersion and dynamics in 

different crop growth phases to fore warn the farmers to take up timely crop protection 

measures needed. An advance knowledge of probable pest infestations (out breaks) in a crop 

would be very useful not only to plan the cropping pattern in such a way as to minimize the 

damage but also to get the best advantage of the pest control measures. 

Insect forecasting service is useful in the following ways: 

1. To predict the forth coming infestation level of the pest, which knowledge is essential in 

justifying use of control measures mainly insecticidal applications. 

2. To find out the critical stage at which the applications of insecticides would afford 

maximum protection. 

3. To assess the level of population and damage by pest during different growth stage of crop 

4. To study the influence of weather and seasonal parameters on pest 

5. To fix up hot spot, endemic and epidemic areas of the pest 

6. To fore warn the farmers to make decisions in timing of control measures. To forecast of 

any pest or pest infestation must be related to the economic threshold of the pest. The fore 

casting will be made by conducting the following studies. 

1. Population studies 

These studies should be carried out several years using appropriate sampling methods to find 

out the seasonal range, the population variability and geographic distribution. The seasonal 

counts should be related to the climatic and topographical data. 

2. Studies on the pests life history 

The possible number of generations and the behavior of the different larval instars under 

controlled conditions in the insectary, fecundity and the length of life cycle both in the field 

and in the laboratory can be related to range of environmental factors such as temperature, 

humidity etc. 

3. Field studies on the effects of climate on the pest and its environment 

Climatic factors usually influence pest numbers and also its parasites and predators either 

directly or indirectly. The spread of pest from area to area is largely determined by wind 

currents. A nationwide pest observatory work over entire country is essential to note the 

systematic occurrence of insect pests in many places and this 

would contribute to an effective pest forecasting service. 
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Types of pest fore casting 

a. Short term fore casting 

It may cover a particular season or one or two successive seasons only and is usually made 

employing insect trapping methods or some other sampling procedures for the pest with in 

the crop. Such predictions can also be based on the rate of emergence of the pest observed by 

rearing in the laboratory. 

b. Long-term fore casting 

Long term forecasts cover large areas and are based mainly on the possible effects of weather 

on the insect abundance or by extrapolating from the present population density into the 

future. 

Various methods of pest forecasting 

Forecasting based on environmental factors 

Environmental factors such as temperature and rainfall are the two most important factors on 

which forecasting can be made. 

Forecasting based on climatic areas 

The areas where critical infestations are likely to occur can also be forecasted for some pests. 

The principal factors may be biotic, topographic or climatic. Combinations of temperature 

and rainfall, temperature and atmospheric humidity or in the soil insects, soil temperature and 

soil moisture content are the most important. 

Predictions from empirical observations 

Attempts have been made to forecast the population of the insect pests in the forth coming 

season by counting the pest numbers in the previous season. This can however be usually 

successful in case of static pests only. 

Record Work: 

1) Draw neat labelled diagrams of different light and pheromone traps, and different 

pheromone application method given in the photographs. 

2) Record populations of known insects trapped in the light/pheromone trap present in the 

department 
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Delta Trap Funnel trap Probe trap 

 

 

Pitfall trap Yellow sticky trap Bait trap 

  

 

  
 

Light trap Pheromone Trap for 

Rhinoceros Beetles 

Fruit fly trap 
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EXERCISE NO. 5                             Date: 

Assessment of crop yield losses 

 

A species that interferes with activities of plant and cause damage to yield is known as pest. 

The total yield losses by different pests to all agricultural crops at global level are estimated 

to be 42.1% of attainable production. 

Estimation of crop losses caused by insects to economic crops are exceedingly difficult 

because, 

1. They variable in nature of damage. 

2. Insect population fluctuates both in time and space. 

The nature of damage caused by insect pests of crop plants is a function of pest population. 

So it is mostly insect capacity to increase in number rather than the nature of damage. 

The following four points should be kept in view to estimate the losses. 

1. Any insect which cause some kind of the damage to crop can become pest when its 

population increase above a critical level. The critical level depends upon the nature of the 

damage caused by the insect. e.g. In case of leaf feeders, the leaf eaten is near index of the 

losses caused by caterpillars. In case of insect vectors of virus of disease a very small 

population of infective individuals can spread the disease to whole crop. 

2. The losses caused vary both in time and space from 0 to 100%.The estimation is fairly easy 

at these two extremes, but there are large numbers of factors which tend to invalidate any 

estimation in between these extreme limits. 

3. The loss may be either quantitative or quality. In case of quantitative loss reduced yield is 

observed, where as in qualitative loss, quality may be affected. e.g. In case of wheat bug 

(Eurygastor integriceps) is known to affect adversely the baking quality of wheat. 

4. Insect losses in terms of money are also objected. That the selling price of the commodity 

would be reduced, if insect infestation were to be greater extent. 

The measures generally followed for estimating the losses caused by insect pests are based on 

either growing a crop as free from insect infestation as possible or then comparing its yield 

with that of check crop in which insect activity has been normal, or by making use of 

differential infestation and comparing the yield. 

Before studying the losses caused by insect pests to crops and methods to assess them, it is 

important to understand the terms pertaining to the topic. Some of the terms are discussed as 

under. 
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Yield: Yield is a measurable produce of economic importance from a crop. The yield may be 

evaluated in terms of quantity and/or quality. The distinction between total yield and 

marketable yield is important if marketability and /or value of the crop is determined by its 

quality i.e. commercial class or grade. 

• Production: It is the total amount harvested in a country or in a region in a year. 

• Theoretical yield: It is the yield obtained from a crop grown under most favourable 

conditions. There is no factor limiting the yield potential of the crop, only genetic 

factor are limiting. 

• Attainable yield: It is the site specific maximum yield that can be obtained under the 

geographic and ecological conditions at a location using best production techniques to 

avoid biotic stress. It is determined by factors like climate, latitude, and variety 

grown. 

• Actual yield: It is the site specific yield obtained when the crop is grown using 

available cultivation and plant protection practices at a particular place. 

• Crop loss: A crop loss is any reduction in quantity and/or quality of yield and is the 

equivalent of ‘damage’ Crop loss is measured as the difference between actual yield 

and attainable yield due to the effect of one or more pests. The term yield loss should 

be restricted to describe the reduction in yield caused by a single pest. 

• Direct losses: These relate to the decrease in productivity (quantitative) or intrinsic 

value/ acceptability of the produce (qualitative). Direct losses include killing of 

flowers, buds, fruits, twigs or whole plant due to the attack of insect-pests. The 

examples of indirect qualitative losses include light infestation of fruits by scales, 

puncturing of fruits. 

• Indirect losses: These are primarily of economic interest i.e. decreased purchasing 

power of farmers due to reduced production. These will lead to decrease in related 

activities, reduced productivity of agro based industries and forced acceptance of less 

desirable substitute products. 

• Actual losses: These include the sum total of both direct as well as indirect losses. 

• Potential losses: These refer to the losses likely to be sustained without the adoption 

of the plant protection measures. 

• Avoidable losses: It is that proportion of the losses that can be saved by adopting 

proper crop protection measures. 

• Unavoidable losses: It is that proportion of the crop losses that cannot be prevented 

by using the available crop protection technology. 
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• Efficiency of crop protection: It is defined as the percentage of avoidable losses 

which are actually prevented by the use of crop protection measures. 

Efficiency of crop protection = 100 (Actual yield – yield without crop protection)/ 

(Attainable yield - yield without crop protection) 

 

Methods of estimating the crop losses: 

 

Estimation of crop losses caused by the pests is very important in pest management 

programmes. Estimation of pest damage is use ful in pest management in following ways: 

To determine the economic status of a given pest species. 

• For establishing the economic threshold levels and economic injury levels of the pest. 

• To estimate the effectiveness of control measures. 

• For evaluating the crop or a variety for its reaction to the pests. 

• Helping in deciding the allocations for research and extension in plant protection. 

• Helping in assigning the priorities on the bases of relative importance of different 

pests. 

A brief account of the techniques adopted for the assessment of crop losses caused by insect- 

pests has been given below: 

Mechanical protection: The crop is grown in enclosures under protected conditions by using 

anti-insect nets or cotton cloths in order to keep the pests away. The yield obtained under 

theses enclosures is compared with that obtained from infested crop grown under similar 

conditions. This technique has been used with various modifications for estimating the crop 

losses caused by jassids and whiteflies. The limitation with this method is that the plants 

generally become week and pale in enclosures due to changes in micro-environment. Further, 

this technique cannot be used on a large scale because it is time consuming and impracticable 

under field conditions. 

Chemical protection: In this case the crop is protected from pest damage by applying 

chemical pesticides. The yield of treated plot is compared with that of untreated which is 

exposed to natural infestation. This technique has been extensively used and can be employed 

on a larger area. Here care should be taken that the treated and untreated plots should be as 

identical as possible in respect of soil type, variety grown, fertilization and other cultural 

practices. The major drawback in this method is that the crop treated with chemicals may be 

physiologically affected and hence may vary in yield to some extent. 

Comparison of yield in different fields: In this case the yield of the crop is calculated per 
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unit area in different fields having different degree of infestation. Correlation between crop 

yield and level of infestation is worked out to estimate the loss in yield. This technique can be 

used for estimating crop loss due to different pests over a larger area, however the soil 

heterogeneity may influence the yield. 

Comparison of yield of individual plants: In this case the yield of individual plants in the 

same field is measured and the average yield of healthy plants is compared with the plants 

showing different degree of infestation and the loss in yield is estimated. The data so obtained 

can also be used to work out the correlation between yield and infestation level on the bases 

of the yield of individual plants. This technique has been used with different modifications 

for the estimation of crop losses in different crops. In this case the soil heterogeneity is 

greatly reduced, however, plant to plant variation in infestation level may be there. 

Damage caused by individual insect: Preliminary information is obtained from studies on 

the biology of the pest. The details regarding the amount of damage caused by different 

stages of pest are worked out and the amount of loss is calculated. This technique is quite 

convenient in case of leaf feeding insects. However, it is difficult to use this technique over a 

large area because it is time consuming. 

Manipulation of natural enemies: Here the pest is controlled by introducing the natural 

enemies in to the field and the yield is compared with the plot without natural enemies. This 

technique is also feasible in a small area. 

Simulation of damage: In this method the pest injury is simulated by removing or injuring 

the plant parts. The simulated damage may, however, not always be equivalent to the damage 

caused by an insect. Insects may inject toxins in to the plant rather than producing injury 

instantly. Feeding on margins of the leaf may not be equivalent to the tissue removed from 

the centre of the leaf. Insect feeding is usually extended over a period of time and is rather 

difficult to incorporate the concept of rate of injury in simulating studies. Furthermore the 

period of leaf removed may be important, as for example the age, quality and position of the 

leaf on the plant. In addition the time of simulating damage with respect to the stage of 

growth is also critical. Simulated studies have been done on spotted boll worm in cotton in 

India. 

Record work: 

Q-1 Write different methods of estimating the crop losses 
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EXERCISE NO. 6                            Date: 

Pesticide application techniques and appliances 

 

Pesticide application plays an important role in pest management. Proper technique of 

application of pesticide and the equipment used for applying pesticide are vital to the success 

of pest control operations. The use of pesticides involves knowledge not only of application 

equipment, but of pest management as well.  

The main purpose of pesticide application technique is to cover the target with maximum 

efficiency and minimum efforts to keep the pest under control as well as minimum 

contamination of non-targets. All pesticides are poisonous substances and they can cause 

harm to all living things. Therefore their use must be very judicious. The application 

techniques ideally should be target oriented so that safety to the non-targets and the 

environment is ensured. Therefore, proper selection of application equipment, knowledge of 

pest behaviour and skillful dispersal methods are vital. The complete knowledge of pest 

problem is important to define the target i.e., location of the pest (on foliage, under the 

leaves, at root zone etc). The most susceptible stage of the pest for control measures will help 

to decide the time of application. The requirement of coverage and spray droplet size depends 

upon the mobility and size of the pest. The mode of action of pesticide, its relative toxicity 

and other physicochemical properties, help to decide the handling precautions, agitation 

requirement etc. Further the complete knowledge of the equipment is necessary to develop 

desired skill of operation, to select and to estimate the number and type of equipments needed 

to treat the crop in minimum time and to optimize use of the equipment.  

Most of the pesticides are applied as sprays. The liquid formulations of pesticide either 

diluted (with water, oil) or directly are applied in small drops to the crop by different types of 

sprayers. Usually the EC formulations, wettable powder formulations are diluted suitably 

with water which is a common carrier of pesticides. In some cases however, oil is used as 

diluent or carrier of pesticides. The important factors for spray volume consideration are: The 

volume of spray liquid required for certain area depends upon the spray type and coverage, 

total target area, size of spray droplet and number of spray droplets. It is obvious that if the 

spray droplets are coarse-size then the spray volume required will be larger than the small 

size spray droplets. Also if the thorough coverage (eg. both the sides of leaves) is necessary 

then the spray volume requirement has to be more.  
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On the basis of volume of spray-mix the technique of spraying is classified as: 1. High 

volume spraying 2. Low volume spraying 3. Ultra low volume spraying The range of volume 

of spray mix in each of the above case is arbitrary. Usually for field crop spraying the 

following spray volume ranges are taken as guide. High Volume Spraying 300 - 500 L/ha 

Low Volume Spraying 50 - 150 L/ha Ultra Low Volume Spraying < 5 L/ha 

 

 PLANT PROTECTION EQUIPMENTS: 

 

Slide pump or hand sprayers: This is a simple sprayer. It creates hydraulic pressure by 

forcing spray solution to a nozzle by the direct action of hand pumping. The spray solution is 

filled in a plastic can (5-10 L) which is usually shoulder slung. A dip-tube draws liquid from 

the tank due to hand actuation of the plunger. Held by both the hands the piston pump is 

worked by sliding action. For want of a pressure chamber it is not possible to retain pressure 

and therefore the operator has to pump continuously without break. Due to constant 

engagement of both the hands it is difficult for the operator to ensure thorough coverage. 

Further due to pressure fluctuation the nozzle performance is not stable. The discharge rate 

varies, spray angle changes and spray droplets size fluctuates. This sprayer is suitable for 

small scale application in nursery or kitchen gardens etc. It is not a good sprayer for large 

area treatment. The capacity of this sprayer is about 0.5 acre per day.  

Stirrup pump sprayer : This is a simple hydraulic sprayer. It consists of hand operated 

hydraulic pump. The suction part of the pump is immersed in the spray solution kept on floor 

in a bucket. The pump is operated by hand by one person while the other person holding the 

delivery line, tigger cut-off device and lance nozzle sprays pesticide. In few models an air 

chamber is also provided in the pump system which helps continuous spraying. Also in some 

models provision of hydraulic agitation is made. This sprayer is used both for public health 

spraying and agricultural spraying purposes.  

Compression sprayer : It comprises of a cylindrical metal tank for holding the spray liquid, 

a hand operated piston type air pump, a filler hole in the tank out let with delivery pipe, cut-

off, lance and hydraulic nozzle. There is metal or plastic skirit as the base of the tank. A pair 

of adjustable shoulder straps is provided for mounting the sprayer on the back of the operator. 

The sprayers with tanks of different capacities are manufactured, but 18 litre capacity 

sprayers are commonly used for field spraying. The filtered spray solution is filled to 2/3 of 

the tank capacity. Then the air pump is operated by hand and air pressure (50-60 psi) is built 
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up. The compressed air exerts pressure to move spray liquid to the nozzle via delivery pipe, 

cut-off device & lance system. 

Foot operated sprayer : The pump of the sprayer is worked by operating a pedal lever by 

the foot of the operator. It requires two persons to work. The spray liquid is kept in bucket or 

container and it is sucked by a suction hose through a filter (strainer) due to piston 

movement. A suitable ball valve is provided in the piston assembly to serve as suction valve. 

The liquid from the pump cylinder is then delivered into a pressure chamber where from the 

pressurized liquid reaches hydraulic nozzle. Minimum two person team is required to work 

on this machine. Hydraulic pressure of 10 kg/cm2 can be achieved which is necessary to 

project the jet of spray to tall trees simultaneously from two spray nozzles. The foot operated 

sprayer is basically for orchard and tree spraying. 

Rocker sprayer:  It is very much similar to the foot sprayer. The main difference is the 

operation of pump. The pump actuation is done by hand of the operator. The sprayer pump 

mounted on wooden platform is kept on ground and the spray solution is kept in a separate 

tank or container. It can develop high pressure 10 kg/cm2 . For spraying tall trees, an 

extension bamboo lance can be fitted. The adjustable type hydraulic nozzle (Triple Action 

Nozzle) is normally used. 

Knapsack sprayer : The sprayer is mounded on the back of operator with help of a pair of 

mounting straps. The pump of the sprayer is actuated by working a hand lever up and down 

by one hand of the operator and the other hand holds the cut off device for spraying purpose. 

This sprayer consists of liquid tank, hydraulic pump, operating lever, pressure chamber, 

agitator, delivery hose, spray lance and nozzle. A bean shaped plastic tank of 14-16 liters 

capacity is commonly used. It is necessary to operate the hand lever continuously at the rate 

of 15-20 strokes per minute. The normal working pressure is 40 psi.  

High pressure power sprayer : These are high capacity power operated hydraulic sprayers. 

They are the high volume spraying machines good for large scale application in orchards and 

tree crops. The source of power is engine or electrical motor. A pressure regulator is used to 

control the pressure in the discharge lines and bye-pass from the pressure regulator is used for 

hydraulic agitation in spray tank. High pressure like 400 psi can be built up and large spray 

discharge rate like 30 L/min. can be obtained. The engine or electrical motors 3 - 5 H.P 

capacity power the sprayer. 

Motorized knapsack sprayer (Mist blower) : is a L.V. sprayer in which gaseous energy 

nozzle is used for fine breakup of spray liquid. The force of escaping air at high velocity is 

utilized to shear down the spray liquid in to fine spray droplets. The spray droplets are then 
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blown away from the nozzle outlet. The blast of air disperses the droplets over wide area and 

helps penetration of spray into the crop canopy. The gyrating movement of droplets in the 

canopy improves the under leaf depositing of the spray particles. 

Electrodyne sprayer): is good for electrostatic charged spraying of pesticides. A high 

potential of 13 to 24 KV is applied to the spray head having pesticide bottle and electrodyn 

nozzle combination (called BOZZLE) resulting in dis-integration of spray in very fine 

charged droplets of 30-50 µm size. The application volume is drastically reduced to 0.5 to 1.0 

L/ha besides much improved deposition of pesticide. The charged droplets leaving the nozzle 

repel each other owing to similar charge and thereby forming spray cloud. These charged 

droplets are readily deposited to foliage being earthed object. The power requirement is met 

by 6 V DC (4 torch cells) sources which are multiplied to 24 KV by a solid state electronic 

generator. The power consumption is very low. The collection of spray is so efficient that 

penetration into the canopy can be poor. The nozzle is held 40-50 cm above the crop canopy. 

Because of good depositing properties, the drift of pesticide is very minimum, so also the 

wastage. 

Plunger duster : They are very simple, low cost machines and useful in a limited way. The 

field application capacity is low. They hold 200 to 400 g of dust in a chamber into which air 

is pushed by an adjoining piston type air pump operated by hand. The dust cloud is issued 

from the discharge outlet.  

Bellows type duster : This is also a simple design low cost dusting machine. A collapsible 

bellows pushes air into a dust hopper of 1-2 kg capacity and dust is discharged from the 

nozzle outlet.  

Hand shake duster : This too is low cost very simple equipment which can be locally made 

by village artesian. It is particularly good for spot application of dust in rice crop and BPH 

control. These dusters are good for small scale application and spot treatment and they do not 

cause much drift problems, metering lacks in these equipment. 

Hand rotary duster: This type of duster makes use of a fan or blower to flow large volume 

of air at high speed. The dust powder is fed into the stream of air and blown from the outlet 

tube. The fan or blower rotates at high speed by hand cranking handle, which is geared to it. 

The higher gear-ratio and better blower design provide easy cranking and good volume of air 

is emitted. The dust hoppers are generally cylindrical and are provided with agitator, feeders 

and dust metering mechanism. 

Power duster : These are bigger machines run with the help of engine or electrical motor. 

Some power dusters are tractor mounted type and are driven by tractor. The equipment is 



27 

 

mounted on iron frame (stretcher) and can be carried by 2-3 men. The engine/motor drives a 

centrifugal fan usually via V-belt drive. The engine is petrol/ diesel run and 3 - 5 H.P. The 

fan displaces 20 m3 air/min or more at 100-250 km/hr air velocity. These dusters are good for 

large area treatment and suitable for application on tall trees. In this type of duster design, 

usually the dust powder is not rotated in the fan-case but dust powder is aspirated in the 

delivery channel by air blast. The dust hopper capacity is 10-20 kg and dust can be 

discharged at a rate of 1 to 8 kg/min. A power duster can cover about 10 ha/day.  

Knapsack duster : The motorised knapsack sprayer can be converted to a duster by 

replacing some plastic fittings inside the hopper. Almost all mist blowers have provision of 

converting them from spraying unit to dusting unit. The two stroke petrol engine runs a 

blower fan and delivers the air through a hose pipe system. The dust is agitated and lifted by 

the blast of air in the hopper and it is fed into the main air hose or a long dusting hose (40-50 

ft long polythene perforated hose) can also be attached to knapsack duster. Such an 

attachment is very good for large area treatment in less time. The dust output can be adjusted 

from 0 to 1.5 kg/min. The motorised knapsack sprayer-cum-duster unit is therefore useful for 

both low volume spraying and dusting operation. 

 

Record work : 

1. Draw a labelled diagram of Knapsack sprayer?  
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Knapsack sprayer Stirrup-pump Rocker sprayer 

   

Foot sprayer Hand sprayer Hand compression sprayer 

 
 

Motorised Knapsack (Mistblowe) 

Cum Duster 

Tractor spray pump Battery Operated ULV 

Sprayer Pump 

  

Hand Rotary Duster Power duster Soil Injector 
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EXERCISE NO. 7                             Date: 

Acquaintance of insecticide formulations 

 

It is essential that the toxicant must be amenable to application in an effective manner so as to 

come into direct contact with the pest or leave an uniform and persistent deposit upon the 

plant surface. The toxicant is to be made available in a diluted form or in a form easily 

distributed. Therefore the compound containing the toxicant must be formulated in a form 

suitable for use as a spray, dust or fumigant. 

Common formulations of pesticides: 

(I) Solid formulations 

1. Dusts: In a dust formulation, the toxicant is diluted either by mixing with or by 

impregnation on a suitable finely divided carrier. The carrier may be an organic flour or 

pulverized mineral or clay. e.g. Fenvalrate 47 % dust, Methyl parathion 2 % dust. 

2. Granular: In a granular formulation, the particle is composed of a base as an inert material 

or vegetable carrier impregnated or fused with the toxicant which is released from the 

formulation in its intact form or as it disintegrates giving controlled release. Granules are 

prepared in three ways: i) Impregnation technique ii) Agglomeration technique iii) Stick-on 

technique. e.g. Carbofuran 3G 

3. Wettable powders (WP) or water dispersible powders (WDP): It is a powder 

formulation which yields a rather stable suspension when diluted with water. It is formulated 

by blending the toxicant with a diluent such as attapulgite, an auxillary material and 

surfactant. e.g. Carbaryl 50 WP, Diflubenzuron 25 WP. 

4. Water soluble powder (SP or WSP): It is a powder formulation readily soluble in water. 

Addition of surfactants improves the wetting power of the spray fluid. This formulation 

usually contains a high concentration of active ingredient and therefore convenient to store 

and transport. e.g. Acephate 75 SP, Methomyl 40 SP, Cyfluthrin 10 WSP. 

5. Poison baits: Formulated baits contain low levels of toxicants incorporated into materials 

such as food stuffs, sugar, and molasses etc. that are attractive to the target pest. e.g. wax 

cake for rodents (Roban). 
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(II) Liquid formulations 

1. Emulsifiable concentrate (EC): The formulation contains the toxicant, a solvent, an 

emulsifying agent and other spray additives. It is a clear solution and yields an emulsion of 

oil-in-water type when diluted with water to spray. When sprayed the solvent evaporates 

quickly leaving a deposit of toxicant from which water also evaporates. 

2. Suspension concentrate or Flowable (F): This formulation is developed when an active 

ingredient is insoluble in either water or organic solvents. The active ingredient is milled with 

a solid carrier (e.g. inert clay) and subsequently dispersed in a small quantity of water. 

3. Water dispersible Granules (WDG) or Dry Flowable (DF): It is like as wettable powder 

except prepared as granules. e.g. emamectin benzoate 5 WG, Thiamethoxam 25 WDG, 

Flubendiamide  20 WG. 

4. Solution concentrate (SC): The liquid formulation contains the active ingredient in a 

water miscible solvent. When mixed with water during spraying the solvent dissolves in 

water leaving the active ingredient alone. Addition of a surfactant provides wetting power. 

e.g. Chlorantranilirpole 20 SC, Thiachloprid 48 SC. 

5. Concentrated insecticide liquids: The technical grade of the toxicant at highly 

concentrated level is dissolved in non-volatile solvents. A more volatile solvent is also added 

to enable solution and drop formation. 

6. Microencapsulation: Particles of a pesticide, either liquid or dry, surrounded by a plastic 

coating are with water and applied as a spray, the toxicant is released slowly. 

(III) Gas formulations 

1. Aerosols: The toxicant is suspended as minute particles ( of size from 0.1 to 50 microns) 

in air as a fog or mist. The toxicant is dissolved in a liquefied gas under pressure. e.g. 

Mosquito repellant 

2. Fumigants: A chemical compound which is volatile at ordinary temperatures and 

sufficiently toxic is known as a fumigant. Fumigants are mostly used against storage pests 

and in confined enclosures. e.g. Aluminum phosphide, Zinc phosphide 

3. Fogging concentrates: These are used for mosquito management and sold for public 

health use for pest control operations. Fogging machines generate fog (droplets of 1-12 

micron) 
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Record Work: 

1. Collect the information on recent and new formulations that are available in market along 

with the brochures. 

Group of 

Insecticide 

Trade name Common name Formulation 
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EXERCISE NO. 8                            Date: 

Calculation of doses/concentrations of insecticides 

 

All insecticides are toxic not only to insects but also to warm blooded animals including 

human. Active ingredients of pesticides are generally available in concentrated forms with 

primary producers. They have to be diluted and formulated as per recommended 

concentration or strength and it varies with the nature of pest and the type of crop to be 

treated. The preparation of recommended spray or dust in the field should be known to a 

plant protection worker and should get acquainted with the calculation of quantities of 

diluents and formulated insecticides required to prepare the same. The insecticides available 

in the market contain different percentage of active ingredient. e.g. Carbaryl 50 % WP, 

Dimethoate 30 % EC, Triazophos 40% EC, etc. Insecticides are recommended in two ways. 

1) On the basis of a.i./ha 

e.g. Dimethoate 300 g a.i./ha, Carbaryl 2 kg a.i./ ha. 

2) On the basis of concentration of insecticide in spray fluid 

e.g. Dimethoate 0.03 %, Monocrotophos 0.04 %, Carbaryl 0.2 %.  

Thus, it is necessary to work out the quantity of formulated insecticide to be mixed in given 

quantity of water to obtain a desired concentration of insecticide in the spray fluid. This can 

be done by using following formula. 

 

Quantity of insecticide 

Required  

 
 
= 
 

Total quantity of spray 
solution required   

 
x 

strength in  percentage of 
the spray solution desired 

 
Strength of insecticide available  

 

 

Study carefully following examples: 

Ex: 1 To find out the quantity of chloropyriphos 20% EC required for treating an area which 

required 1000 liters of spray fluid at 0.02% strength 

 

Quantity of insecticide required = 1000 x 0.02  = 1 litre  

  20  
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Ex : 2 : Calculate the spray fluid concentration when one lit. of monocrotophos 36 SC is 

applied in 2 ha chilli crop by making 1000 lts of spray fluid.  

 Spray fluid concentration = Quantity of insecticide require x Strength of insecticide available 

                                               Total quantity of spray solution require 

                                                   =     1 x 36  = 0.036%  

     1000 

 

Ex : 3 : Calculate the quantity of spray fluid when 0.9 lit of profenophos 50 EC was applied 

at a concentration of 0.075% in one hectare of mustard.  

  

Total quantity of spray fluid      Quantity of insecticide require x Strength of insecticide available 

required                                 =                 strength in  percentage of the spray solution desired    

 

                                           =            0.9 x 50    =    9 x 50 x 1000    = 600 litre 

                                                      0.075                10 x 75  

 

2. Carbofuran 3 G is recommended @ 1 kg a.i./ ha. It is available in market as Furadan 3 G. 

Calculate the quantity of insecticide to be purchased for 2 ha area. 

For 3 kg a.i., carbofuran,             100 kg Furadan 3 G is required. 

Therefore, for 1 kg a.i.,                               ? 

                                                                    1 X 100 

 Required quantity of furadan           = ------------------- = 33.33 kg Furadan 3 G is required. 

                                                                        3 

For 2 ha, 66.66 kg Furadan 3 G is required. 

Solve the following examples: 

1. A farmer has 1.0 ha of Sapota which is infested by Chiku moth. It is recommended to 

spray with Spinosad 45 SC @ 0.009. Calculate the quantity of the insecticide required for 1 

sprays. Calculate the cost of insecticide ? The market price of Flubendiamide 45 SC is Rs. 

15000/ lit. Dilution in water 500 lit/ha  

 


