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Abstract
 

 

Clubroot of cabbage, caused by the soil-borne pathogen Plasmodiophora brassicae, is a serious 

disease affecting cruciferous crops worldwide. It leads to swelling and distortion of roots, resulting 

in stunted growth, yellowing, wilting, and significant yield losses. The pathogen thrives in acidic and 

moist soils, where it produces long-lasting resting spores that can survive for. Management of 

clubroot includes integrated strategies such as the use of resistant varieties, soil liming to raise pH, 

crop rotation with non-host crops, and proper sanitation. Understanding the disease cycle and 

environmental factors is crucial for effective control and sustainable cabbage production. 

 

Introduction  

Clubroot is the serious disease of crucifer crops, especially cabbage and closely related crops.It 

is caused by soil borne pathogen plasmodiphora brassicae. In 1878 Mikhail S.woronin was first to 

recognize plasmodiophorous organism as causative agent for clubroot disease and gave name 

plasmodiophora brassicae. The plasmodiophorites have some common features such as zoospores 

with two anterior whiplash flagella of unequal length long lived resting pores,biotropic pathogens 

having multi nucleated plasmodial.The plasmodiophora ear family consists of 10 genera and 35 

species. Hypertropy and hyperplasia both are responsible for gall formation.In cabbage the 

hypertrophy and hyperplasia of root tissue cause abnormal gall formation on roots . symptoms such 

as wilting, stunting, yellowing and even premature death. 

Symptoms  

The disease may progress to considerable extent without showing any above ground visible 

symptoms. 

The earliest above ground symptoms are reduced development of plants, flagging of leaves and 

wilting of entire plants on hot sunny days. 
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Clubbing has several types: 

a) clubbing of the entire main and lateral root system as in cabbage. 

b) clubs are present in only the main root while lateral roots are free. 

c) clubs are present only in lateral roots while main roots are free. 

d) clubs appear as tumor as radish. 

e) Dark decomposed several spots in the root system. 

Life Cycle of Pathogen  

It has 3 stages 

ⅰ) resting spore,  

ⅱ) root hair infection  

ⅲ) cortical infection 

The Life cycle of Plasmodiophora brassicae starts with a resting spore. 

The pathogen stays in the resting spore in crop debris. The Resting spore has the ability to 

survive in soil for some period of time in absence of the host crop. 

The resting spore can 

germinate even after 10 years. 

The resting spore releases 

primary zoospore and it 

penetrates through the cell wall. 

The primary zoospores are 

pyriform and biflagellate, one 

short with a blunt end and one 

longer with whiplash end; this 

stage is known as root hair 

infection stage. After this 

pathogen from primary plasmodia inside the roothair, plasmodia turn into zoosporangia, each 

zoosporangium give 14-16 secondary zoospores which is released in to soil for penetration of cortical 

tissue of the main root system, this process is called cortical infection. 

Finally, Plasmodia develop into new generation of spores that release into soil as overwintering 

structure. 

Factors Affecting Clubroot Severity  

Temperature  

 Temperature is abiotic factor it affects the spore germination and development of pathogen.In 

research on Shanghai pak choi (Brassicae.rapa subsp.chinensis) affected every stage of club root 
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development high root hair infection at 25°c intermediate 30°c and low 10°c root hair infection 

observed at all temperature symptoms are developed at above 15°c. Above 15°c cortical infection 

increased.  

Soil PH  

PH is standard for Negative logarithm of hydrogen ion concentration. Root hair infection by 

pathogens reduces at PH>7. When club root severity was high.The PH ranges from 5.2 to 6.6. 

Germination of resting spores and root hair infection reduced by high soil pH is more than 7  

Soil Type  

All types of soil like light soil, sandy soil, clay soil, humus are favourable for infection by 

plasmodiophora brassicae. 

Soil Moisture    

 Soil moisture is an abiotic factor that affects the germination of spores. 

A study showed 60-70% soil moisture was most favourable for clubroot development.  

 Spore Load  

  The root hair infection increases with increase in resting spores load of P. brassicae Woronin 

in the soil for Brassica crops such as cabbage and cauliflower. Incidence of root hair infection in-

creased for two to three folds with increasing inoculums density as compared to increment in resistant 

cultivar  The density of resting spore should be at least 1000 spores g-1 of dry soil for symptom 

development to occur and yield to be reduced in most of the Brassica crops After initial cultivation 

of Chinese cabbage, the resting spore densities were 47.8×105 spores g-1 soil while 1.6×105 spores 

g-1 soil after leaving fallow . 

Current Management Options 

Clubroot disease is responsible for tremendous yield loss of Brassica crops. On top of that, it 

is almost impossible to eradicate pathogens from the field once they get infested. Once fields get 

infested, the management practices to reduce disease incidence and severity include raising pH 

through liming use of decoy plants to reduce pathogen spores load in soil inhibiting resting spores’ 

germination though neutral pH use of bio-control agents Brassica vegetables harvesting date shifting 

to October when mean air temperature prior to harvest is appropriate reducing spore density in soil 

through crop rotation, fallowing, and nutrient amendment. 

Conclusion  

 Clubroot of cabbage, caused by plasmodiophorabrassicae is a serious soil borne disease that 

results in swollen roots, stunted growth, and reduced yield. It survives in the soil for many years and 

is favored by acidic, waterlogged conditions. Managing this disease requires an integrated approach, 

including crop rotation with non-hosts. Liming to maintain soil pH above 7.2 using resistant cabbage 
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varieties and improving field drainage, with proper cultural practices and soil management, the 

impact of clubroot can be effectively minimized. 
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