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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 : 

Introduction : 

Methods involved in the study of plant diseases are as varied as diseases themselves, and only a 

few of them may be generalized. One can study the specific plant diseases, by means of their 

symptoms, studied either by naked eye or with the aid of a hand lens, while in the field of a 

particular crop. The symptoms of many diseases are more or less similar in appearance, and 

sometimes it becomes quite difficult to differentiate a particular disease only on the basis of its 

external symptoms. For a careful study of a plant disease, host-parasite interaction should be 

studied intensively with the aid of a good microscope. For the study of a plant disease, a basic 

knowledge of Botany in the fields of anatomy, taxonomy and physiology becomes essential. The 

identification of a pathogen of a new disease requires the study of its life-cycle as well as the 

study of its cultural, physiological and biochemical properties. Such type of study includes the 

isolation of the causal organism from the host, its culturing on culture media or on greenhouse 

plants; and its examination under various conditions of nutrition and environment. For doing all 

this, one should be familiar with the fundamental procedures of the study of microorganisms in 

the laboratory. This includes the laboratory techniques for handling causal organisms, study of 

their pure culture and the procedures involved in the study of their physiology and biochemistry. 

The undermentioned procedures have been followed in the investigation of plant diseases in the 

laboratory and in the field – 

1. Macroscopic study : 

In certain plant diseases, the symptoms are no specific that one can immediately establish its 

identity only by having a glance at it. The symptoms of whip smut of sugarcane, loose smut of 

wheat, rust of wheat etc. may easily by placed in this category. 

Sometimes, for the identity of a plant disease, it becomes essential to use a hand lens. By using 

hand lens, one can observe the ectophytic mycelia, sclerotia, conidiophores, conidia and other 

such fruiting bodies; and on the basis of the presence of these characteristic structure the disease 



can be identified and confirmed. For example, the red rot symptoms appear on the midrib of 

sugarcane leaf in the shape of specific lesions; if the black dot like acervuli are seen with the aid 

of a hand lens in these lesions the test becomes confirmatory. In the case of downy mildew of 

bajra and jowar, if the conidiophores and conidia are visible on the undersurface of the leaf 

blade, the disease is confirmed. A critical eye is necessary in the study of field symptoms of 

plant diseases, and only through a great deal of experience, such study is possible. 

              

2. Microscopic study : 

Just after the study of the lesions or other symptoms with the aid of hand lens, a careful 

microscopic examination of sections (both transverse and longitudinal) of the diseased tissues is 

being done. The sections of the diseased part of the plant are being cut with the help of a hollow 

ground razor or microtome. Differential staining is being done, so that, the mycelium from the 

host tissue may be differentiated. To study the host-parasite relationship, temporary slides may 

be prepared. The mycelium of the fungus, its asexual and sexual stages, and the fruiting bodies, 

if present, are studied under different (low power, high power and oil immersion lenses) 

magnifications of the microscope. In certain cases, only the teasing of the material with the help 

of a needle is quite useful. The tested material may be examined under the microscope in 

different magnifications, and the somatic structure, reproductive structures and fruit bodies may 

be examined (e.g., in downy and powdery mildews, and other diseases of plants). 



                

3. Preparation of culture tubes and media preparation : 

The rimless culture tubes of hard glass are use for mycological work. Prior to use, the tubes are 

cleaned with chromic acid, and then thoroughly washed with distilled sterile water, and kept 

inverted for drying. The cotton plugs are used for plugging them. The cotton plug should not be 

very tight or very loose. By doing so, the proper aeration is maintained. Now, the culture 

medium (natural or synthetic) is prepared, and poured in the tubes, filling them up to ¼ to 1/3 of 

their height. 

The flasks containing media should also be plugged with cotton plugs, and kept in autoclave for 

sterilization. The medium may also be filled up in petri plates, instead of culture tubes. 

                                  

For growing facultative and saprophytic fungi, the undermentioned media may be used. 

Generally the media are of two types : 1) natural media and 2) synthetic media. 



To prepare synthetic media, only chemical substances are utilized, e.g., glucose agar medium. 

Preparation of natural media : 

Potato dextrose agar medium is prepared as follows – 

200 gms of peeled potato chips + 500 ml of water are boiled together, so that, the potato tissues 

are softened. This process takes about 15 minutes. Now this prepared pulp is being sieved 

through a muslin cloth; 20 gms of agar and 500 ml of water are heated together, so that, a 

solution is prepared. Now, both the solutions are mixed, 20 gms of dextrose are added to it. Thus, 

1,000 ml of potato dextrose agar medium (P.D.A) is prepared. 

         

Now this prepared medium is being poured in several culture tubes. The culture tubes are 

plugged up with cotton plugs, and then kept in autoclave at the pressure of 15 lbs per sq inch, for 

15 to 20 minutes. Now, the culture tubes are taken out, and placed in slanting position. After 

sometime, the medium is solidified, and the tubes are ready for inoculation. 



         

 

Inoculation : 

The transfer of the pathogen to the culture medium is known as inoculation. 

All operations concerning inoculation should be done in a completely sterilized chamber. The 

inoculation chamber fitted with ultraviolet (UV) tube should be used. The hands should be 

cleaned with toilet soap and then sterilized with ractified spirit. Mouth and nose should be 

covered with sterilized cloth. All instruments and glassware etc., should be completely sterilized. 

All precautions should be taken to avoid any kind of contamination. 

The culture tubes containing media are in slanting position, so that the growing pathogen could 

get the maximum surface of the medium for its growth. Now with the help of two fingers the 

cotton plug is being removed, and with the help of sterilized inoculation needle, the inoculums is 

being transferred in the centre of the medium. Prior to transfer of the inoculums, the medium is 

scratched in the centre with the help of bent inoculation needle, so that, the pathogen is fitted in 

the scratch. Now, the tube is again plugged and kept in incubator at desired temperature. 

So is being done in the case of petri plates, that the lid is removed to the minimum, and the 

inoculation is done in the centre. 

Isolation : 

The separation of the pathogen from the host tissue is known as isolation. 



When the infected host tissue is inoculated, the pathogen grows on the medium. This pathogen is 

used as inoculums, and may be transferred on the media either in culture tubes or in petri plates. 

Thus, the pathogen is isolated from the host tissue. 

Pure culture : 

When it is sure that culture tube contains only one type of pathogen, it is known as pure culture. 

The pure culture may be obtained as follows – 

1. By hyphal tip cut method : when the fungus grows on the medium in a petri plate, a 

network of mycelium is formed. Now the plant pathologist examines this network under 

the field of mycological binoculars; one of the hyphal tips is cut with the help of a 

sterilized sharp eye surgery scalpel along with the medium. Now this medium block, 

which contains the hyphal tip of the fungus, is transferred in another petri plate 

containing medium. This hyphal tip grows and a mycelia net is formed, and one gets pure 

culture of the fungus. 

2. By streak method : first of all spore suspension is prepared thereafter with the help of a 

platinum wire loop a drop of spore suspension is taken. Now a zig-zag streak is made 

with this drop on the surface of medium. The spores are always dense at the origin of 

streak, and the density of the spores becomes minimum at the end of this streak. Since 

there are only few spores in the end part of the streak, one of them may easily be 

inoculated on the medium of another petri plate, and thus pure culture of the fungus is 

formed. 

 

 


