
Introduction to Plant Pathology 

Importance of the Plant Diseases:  

Globally, enormous losses of the crops are caused by the plant diseases. The loss can 

occur from the time of seed sowing in the field to harvesting and storage. Important historical 

evidences of plant disease epidemics are Irish Famine due to late blight of potato (Ireland, 

1845), Bengal famine due to brown spot of rice (India, 1942) and Coffee rust (Sri Lanka, 

1967). Such epidemics had left their effect on the economy of the affected countries.  

Plant Pathology or Phytopathology: Consist of three Greek words 

-Phyton means plant, -Pathos means suffering / ailments or diseases and -Logus 

means knowledge /study/ science. 

Plant Pathology or Phytopathology is that branch of agricultural or biological science 

which deals with the study of plant diseases, their cause, etiology, resulting losses and 

management of plant diseases.  

OBJECTIVES OF PLANT PATHOLOGY: 

The science of plant pathology has four main objectives: 

i.   The living entities that cause diseases in plants; 
ii.  The non-living entities and the environmental conditions that cause disorders in plants; 
iii. The mechanisms by which the disease causing agents produce diseases; 
iv. The interactions between the disease causing agents and host plant in relation to overall  
       environment; and 
v. The method of preventing or management the diseases and reducing the losses/damages 
caused  
     by diseases.  
Concept of Plant Disease:  

The normal physiological functions of plants are disturbed when they are affected by 
pathogenic living organisms or by some environmental factors. Initially plants react to the 
disease causing agents, particularly in the site of infection. Later, the reaction becomes more 
widespread and histological changes take place. Such changes are expressed as different 
types of symptoms of the disease which can be visualized macroscopically. As a result of the 
disease, plant growth in reduced, deformed or even the plant dies. 

When a plant is suffering, we call it diseased, i.e. it is at ‘dis-ease’. Disease is a 
deviation from normal functioning of physiological processes due to continuous irritation 
caused by some biotic agents or disease is a condition that occurs in consequence of 
abnormal changes in the form, physiology, integrity or behaviour of the plant or disease is a 
deviation from normal functioning of physiological processes of sufficient duration or 
intensity to cause disturbance or cessation of vital activities (APS, 1940). The British 
Mycological Society in 1950 defined the disease as a harmful deviation from the normal 



functioning of process. Recently, Encyclopedia Britannica (2002) forwarded a simplified 
definition of plant disease. A plant is diseased when it is continuously disturbed by some 
causal agent that results in abnormal physiological process that disrupts the plants normal 
structure, growth, function or other activities. This interference with one or more plant’s 
essential physiological or biochemical systems elicites characteristic pathological conditions 
or symptoms. 

Scope of Plant Pathology  

Plant pathology comprises with the basic knowledge and technologies of Botany, 
Plant Anatomy, Plant Physiology, Mycology, Bacteriology, Virology, Nematology, Genetics, 
Molecular Biology, Genetic Engineering, Biochemistry, Horticulture, Tissue Culture, Soil 
Science, Forestry, Physics, Chemistry, Meteorology, Statistics and many other branches of 
applied science. 

Importance of the Plant Diseases:  

Plant diseases have been associated with many important events in the history of mankind 
on earth. 

World scenario 

1) Irish Potato Famine: Great Irish Famine, or Famine of 1845–49, famine that occurred in 
Ireland in 1845–49 when the potato crop failed in successive years. The crop failures 
were caused by late blight, a disease that destroys both the leaves and the edible roots, or 
tubers, of the potato plant. The causative agent of late blight is Phytophthora infestans. 
The Irish famine was the worst to occur in Europe in the 19th century (Fig.1).  

The Irish Famine of 1846-50 took as many as one million lives from hunger and 
disease, and changed the social and cultural structure of Ireland in profound ways. The 
Famine also spurred new waves of immigration, thus shaping the histories of the United 
States and Britain as well. The combined forces of famine, disease and emigration 
depopulated the island; Ireland's population dropped from 8 million before the Famine to 
5 million years after. If Irish nationalism was dormant for the first half of the nineteenth-
century, the Famine convinced Irish citizens and Irish-Americans of the urgent need for 
political change. The Famine also changed centuries-old agricultural practices, hastening 
the end of the division of family estates into tiny lots capable of sustaining life only with 
a potato crop.  

2) Coffee rust in Sri Lanka (1869) took less than three decades to anhilate the entire coffee 
production of the island. 

3) Downy mildew occurred in epiphytotic way during 1878-1882 in France. 
4) Powdery mildew of grape - France (1851 and 1878). 
5) Panama wilt of banana damaged the crop during 1910 in Panama and Surinam.   
6) Sigatoka leaf spot of banana damaged the crop during 1930 in Central and South 

America. 
7) Bunchy top of banana durin 1940 in Sri Lanka 



 

 

Indian scenario 

1) Bengal famine: In 1943, Bengal had to face a serious famine. One of the reasons to 
which this famine has been attributed is the loss of yield of rice due to attack of 
Helminthosporium oryzae causing leaf spot disease . At least, 2 million people died from 
starvation and malnutrition during a famine in the Indian province of Bengal. 

2) In 1946-47 wheat rust epidemic caused food shortage. 
3) In 1963 bacterial leaf blight of paddy in Bihar wiped the crop completely. 
4) Tungro virus in 1985-87 and blast during 1985-88 caused havoc to rice crop in Tamil 

Nadu. 
5) In 1938-39 red rot of sugarcane occurred in large scale in Bihar, Punjab and U. P. 
6) Bunchy top of banana wiped out the whole banana plantation in Palani hills of Tamil 

Nadu. 

    Important Famines/epidemics in World and India and Their Importance 

1. IRISH FAMINE 

Country Ireland 

Location Ireland 

Period 1845 – 1852 

Total population 8 million 

Total deaths 1.5 million 

Migration 1.6 million 

Reason Policy failure, potato blight 

Impact on demographics Population fell by 20-25% due to mortality and 
emigration 

Consequences Permanent change in the island's demographic, political 
and cultural landscape 
 

Scientific Advancement Birth of Plant Pathology as a science 
Anto De Bary and Speer Schneider (1861) proved 
Fungi as causal agent (Phytophthora infestans) 

 

2. COFFE RUST 

Country Ceylon (Srilanka) 

Period 1867 -1893 

Cause Cofffee Rust by Hemileia vastatrix 



Impact Economy ruined 

Consequences 1. Yield reduced from 228 kg berries /acre to 101 kg/ acre 
2. Export decline by 93 per cent by 1893 
3. Coffee replaced by tea plantations 
4. Drinking habit changed from coffee to tea 

Scientific Advancement M.J Berkly –Idetified the cause as Hemileia vastatrix  

H.M.Ward – Elucidated the Role of Environment and 
Monocropping in disease epidemic 

 

 4.  DOWNY MILDEW 

Country France (Europe) 

Period 1878 

Reason/ Cause Downy mildew caused by Plasmopara viticola 

Consequences 1.  Reduced grape yields and quality greatly  
2. Killed young vines in many vineyreds  
3. Wine industry affected and Economy ruined 

Scientific Advancement Discovery of Bordeaux mixture (1885) by P.A.Millardet  
5. BENGAL FAMINE 

Country India 

Location Bengal state 

Period 1943 

Cause Brown spot of paddy 

Pathogen Drechslera oryzae  

Impact 1. Shortage of food 
2. Raise in the price of rice 
3. Death of  2 million people due to hunger   
4. Migration of people to other states. 
5. Change in the Agriculture policy. 

Significance of Plant Disease/ Plant Pathogens 

Of the 30,000 plant diseases recorded from different countries about 5,000 diseases are 
present in India. It is estimated that the total annual production for all agricultural crops 
worldwide is about 12000-13000 billion $. Of this, about 500 billion $ worth of produce is 
lost annually to diseases, insects and weeds.  

Following are the significance of Plant diseases 

1. Famine: Irish famine – Late blight of potato, Bengal famine – Brown spot of paddy 
2. LOSSES   

a)  Quantity (Yield loss): During Wheat rust epidemic in Bihar (1956-57) yield reduced 
from 900kg/ha to 50 kg/ha. 



b) Crop quality losses: Example: Citrus canker, Chiku rough storage, Apple scab, 
Groundnut – aflatoxin, Wheat – bunt, ear cockle. 

3. Human/ animal hazard /food poisoning: Consumption of Ergot infected rye – 
causes gangrene, loss of fingers, limbs and death. (Known as Saint Antony's fire).  
Death of one Lakh turkeys in England due to consumption of Peanut meal 
contaminated with Aflatoxin. Aflatoxin is immune suppressive and causes Liver 
cancer in Human beings. 

4. Cropping pattern changed: In Srilanka Coffee was replaced by Tea plantation due 
to Coffee Rust (1867).  

5. Limit the cultivation of variety:  Due to Downy mildew of Bajra, cultivation of GJ 
104 variety was discouraged in Gujarat.  Due to Wilt & red rot cultivation of co. 671, 
co. 8603 sugarcane variety was discouraged in south Gujarat. 

6. Diet change/ food habit change: In Sri Lanka drinking habit changed from coffee to 
tea due to coffee rust. In Southern U.S.A food habit changed  i.e. from wheat to corn 
due to wheat rust 

7. Agro- industries affected:  Due to Wilt and red rot  diseases Sugar Industries in 
Gujarat affected. Wine industry in France was severly affected due to Downy mildew 
disease. 

8. People’s migration: Due to Irish Famine in more than 1.6 million people migrated 
from Ireland to North American continent. 

9. Sociological effect :. Increase in Poverty due to close of Agro industries  
10. High/rise market price: Shortage of food due to heavy crop loss leads to Rise in 

price of  Agril. Commodities 
11. High cost of production: Extra Expenditure to be incurred on pesticides, labour etc. 

for control of diseases 
12. Political effect: Due to Irish famine, the free trade was allowed between England and 

Ireland 
13. Destroy the beauty of environment: By damaging plants around houses, along 

street, in gardens & in forest.  
14. Ecological implications: Environmental pollution due to fungicidal use or due to 

disease.  

 


