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CHAPTER 3 

CHAPTER TITLE : Diagonasis of Crop Health Problems 

3.2 : Diagnosis of health problem in important crops and control method : 

Control methods : 

The various control measures may be divided as – a) regulatory b) cultural c) biological d) 

physical and e) chemical depending on the nature of the agents employed to control the disease. 

1. Regulatory methods : 

These methods are employed in order to prevent the import and spread of pathogens into the 

country or individual states. Regulatory control measure is implemented by means of quarantines 

and inspections of plants in the field or warehouse and often by eradication of some host plants. 

a) Quarantines and Inspections : 

There are lots of evidences to indicate that many of the plant pathogens (causing diseases) have 

been introduced unknowingly from one country to the other where such pathogens did not exist 

before. In the beginning, those imported pathogens were not detected; but gradually their 

existence were noticed, and against this threatening danger plant quarantines and inspections 

were established through legislation. Plant quarantines are steps taken by a country or state 

through legislationto prevent the entry of foreign plant pathogens present in diseased planting 

materials (viz. seeds, nursery stocks, other propagation materials etc.) into the country. In order 

to keep out foreign plant pathogens and to protect the countries farms, gardens, forests etc. 

2. Cultural methods : 

Under this, the control is achieved through the activities of man and through the genetic or 

cultural manipulation of plants, but without the use of any biological, physical or chemical 

agents. 

a) Host eradication : 



When a pathogen has been introduced in a new area inspite of quarantine or quarantines have not 

been established in time to prevent such introduction or to prevent the introduction of new 

pathogens from diseased host plants, all the host plants (before infected by or suspected to shelter 

the pathogen) should be removed and burned- this measure also results in elimination of the 

pathogen the host plants carry and in prevention of greater losses from the spread of the pathogen 

to more plants. Host eradication to prevent the spread of many diseases is also carried out in 

fields, nurseries, greenhouse etc. through elimination of the ready source of inoculums within the 

crop. 

b) Crop rotation : 

It is obvious that continuous cropping in a particular field provides the opportunity for 

perpetuation and intensification of pathogenic organisms. Soil pathogens attacking plants of one 

species can be often eliminated from the soil by planting crops, belonging to other species not 

attacked by the pathogen, for three or four years. Complete control through crop rotation is 

possible with pathogens which survive only on living plants or only so long as the host residue 

remains in the field as substrate for their saprophytic existence.  

c) Sanitation : 

This practice includes all measures which aimed at eliminating or reducing the amount of 

inoculums present in a plant, field or warehouse and at preventing the spread of the pathogen to 

other healthy plants and plant products. Hence removal and proper disposal of infected plant-

parts or plant-debris which usually shelter the pathogens may reduce the spread of the pathogen 

and the amount of disease that may develop later on. 

d) Improvement of growing conditions of plants : 

It has been observed that the vigour of the plant often help to increase the resistance against 

pathogen attack. Hence drainage of fields, proper irrigation, regular spacing of plants, proper 

fertilization, weed control etc. improve the frowth of plants and which may have a direct or 

indirect effect on the control of a particular disease. 

e) Creating unfavourable conditions to the pathogen : 

Proper aeration of stored plant products dries up their surface rapidly and inhibits the 

germination and infection by bacterial and fungal pathogens present on them. Again proper 

spacing of plants in the fields prevents creation of high humid condition which also inhibits 

infection by some pathogens. The activity of some fungal pathogens and nematodes may be 

reduced through good soil drainage system, which in turn helps in disease control. Flooding of 

fields for long periods or dry fallowing also reduce the number of pathogens in the soil by lack of 

oxygen, by dessication or by starvation. 

f) Tissue culture : 



Control of the vascular diseases of some ornamental plants propagating by cuttings may be done 

through tissue culture of the meristem tips, because those pathogens are unable to reach the 

apical meristems until very late stages of the disease- therefore culture of meristem tips provide 

pathogen-free cuttings for creating new healthy plants. Some viral diseases may be controlled in 

this way, because most viruses do not invade the topmost part of the growing meristem. 

3. Biological methods : 

Plant diseases may be controlled biologically by selecting and breeding plants for resistance to 

particular pathogens or by using some other microorganisms which are either antagonistic to the 

pathogens itself. 

a) Breeding and use of resistant varieties : 

The best method of controlling most plant diseases would be by means of resistant varieties. If 

plant varieties resistant to diseases could be found or developed, then all crop-losses resulting 

from disease could be avoided. Different plants are resistant to some pathogen for various 

reasons. Some plants are immune to a specific pathogen even under favourable conditions for 

disease development; others exhibit some degrees of resistance to a pathogen under normal 

environmental conditions; still others are actually susceptible to the pathogen but they may 

appear resistant under normal conditions of growth. True resistant varieties are those in which 

the pathogen and the host are incompatible with each other, or the host plant can defend itself 

against the pathogen by various defense mechanisms gained in response to infection by the 

pathogen. Resistance is governed by genetic factors. To develop resistant varieties, at first there 

must be sources of resistant i.e. plants possessing the genetic characteristic which enable the 

plant to withstand attacks by the pathogen – such plants may be present among the species or 

varieties generally grown in an area where the disease is severe and in which the need for 

resistant varieties is most pressing. If resistant plants within the local population of species are 

not found, then other resistant species (cultivated or wild) after proper selection should be 

crossed with cultivated varieties in efforts to incorporate the resistance genes of the other species 

into the cultivated varieties. 

4. Physical methods : 

Various types of radiation and temperature are the physical agents that are used in controlling 

plant diseases. 

a) Control by heat treatment : 

Following types of heat treatment (high temperature) are in use – 

i. Soil sterilization by heat : 



This practice is usually done in seed beds, cold farms, greenhouse etc. by the heat carried in live 

steam or hot water. The soil is sterilized by steam either in special containers called soil 

sterilizers or on the greenhouse benches – in former case, the steam is supplied under pressure 

while in latter case the steam is piped into, and is allowed to diffuse through the soil. Soil 

sterilization is completed when the temperature of the soil has reached at 82ºC or above at least 

for half an hour, at this temperature all plant pathogens present in the soil are killed. 

ii. Hot water treatment of propagative organs : 

Hot water treatment of seeds, bulbs, nursery stocks etc. is usually done to kill plant pathogens 

which may be present on the inside and outside of those organs. The temperature of the hot water 

used and the duration of the treatment varies with different host-pathogen combinations, for 

example wheat grains in case of loose smut of wheat are kept in hot water at 52ºC for 10 minutes 

while bulbs of certain plants are kept at 43º-45º C for 3 hours. 

iii. Elimination of viruses from plants by heat : 

Heat treatment in controlling virus diseases is one of the most successful and widely used 

therapeutic methods. Some dormant plant materials (tubers, buds etc.) are usually treated with 

hot water at temperatures ranging from 35º-55º C for few minutes to several hours.  

iv. Hot air treatment of storage plant organs : 

This treatment of storage organs often removes the excess moisture from their surfaces and 

hastens healing of wounds thereby preventing their infection by some weak pathogens. 

v. Disease control by refrigeration : 

This is the widely used measure of controlling post-harvest diseases of fleshy plant products. 

Temperatures at or slightly above the freezing point do not kill the pathogen present on or in the 

tissues but inhibit or greatly retard the growth and activities of such pathogens- hence the spread 

of existing infections and the initiation of new infections are prevented. 

vi. Disease control by radiations : 

Different types of electro-magnetic radiations viz. ultraviolet (UV) light, X-rays etc, and 

particulate radiations like α and β particles are being used now a days to control post-harvest 

diseases of fruits and vegetables- such radiations kill pathogens present on them. 

5. Chemical methods : 

The use of chemical compounds toxic to pathogens is the most common means in controlling 

plant diseases in the field, in the greenhouse and also in storage. These chemicals are toxic and 

lethal to pathogens, because such chemicals inhibit the germination, growth and multiplication of 

pathogens. Depending on the type of pathogens the chemicals are termed fungicides, 



bacteriocides, viricides, nematocides and herbicides. Most of the chemicals are used to control 

diseases of foliage and other aerial plant parts; some chemicals are used to disinfect and protect 

seeds, tubers, bulbs etc. from the infection. 

a. Foliage sprays and dusts : 

Chemicals are usually applied as sprays or dusts on the foliage of plants to control fungal and 

bacterial diseases. Such chemicals i.e. fungicides and bacteriocides must be present in advance 

on the plant surface as protectants so that fungal and bacterial infections may be prevented 

earlier. 

b. Treatment of seeds and other propagative stocks : 

Seeds, tubers, bulbs, roots etc. are generally treated with various chemicals to prevent their decay 

after planting by controlling pathogens carried on them or present in the soil. Chemicals may be 

applied on seeds and other propagative materials like tubers, bulbs, corms, roots etc. as dusts or 

as thick water suspensions mixed with those materials, or they can be soaked in water solution of 

the chemical and then dried. 

c. Soil treatment : 

Soil, in which trees, ornamentals, vegetables etc. are planted is often treated i.e. fumigated with 

volatile chemicals (fumigants) to control fungi, bacteria and nematodes. This treatment is done 

several days or weeks before planting. The common fumigants are ethylene dibromide (EDB), 

methyl bromide, chloropicrin, dichloropropene-dichloropropane (D-D), Mylon, Vapam, 

Zinophos, Vorlex etc.  

d. Treatment of tree wounds : 

Accidental cuts and wounds made on the bark of branches and trunks during pruning or wounds 

resulting during the removal of infections by fungi and bacteria must be protected from drying 

and also from becoming gateway of entry of new pathogens. These are usually prevented by 

painting them with shellac or wound dressing. 


