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SUMMARY  

To meet the need of ever increasing human population on our planet, agricultural 

productivity also needs to be increased which directly influence the farmers to depend upon 

intensive use of synthetic fertilizers and chemical pesticides. Synthetic chemicals helped them 

raise farm productivity and get rid of pests in no time but they posed the danger of 

environmental degradation. So, scientists are on a look out for newer natural means to control 

the crop pests without compromising the quality of soil and environment. Biofumigation is one 

such sustainable strategy to manage soil-borne pathogens, nematodes, insects and weeds 

present in the field. It is based on the incorporation of fresh plant mass into the soil, which will 

release several substances that would suppress soil-borne diseases and pests. The process 

involves growing and incorporating chopped plants of certain Brassica or related species into 

the soil, leading to the release of isothiocyanate compounds (ITCs) through the hydrolysis of 

glucosinolates (GSLs) contained in the plant tissues. It provides additional advantages over 

chemical fumigants in that it doesn’t deteriorate the soil health and also helps in managing 

weed problem, improve nutrient availability and increase the organic matter content in soil. 

 

INTRODUCTION 

Global population explosion has laid down a huge responsibility on the farming and 

agricultural sector to meet the ever increasing demands of food and agricultural products. 

Intensive agricultural practices using chemical pesticides are being widely carried out to 

manage diseases, pests and weeds interfering with crop production. The issue of soil-borne 

plant pathogens and nematodes is becoming more serious in farming systems which involves 

narrow crop rotations. Fumigation of soil using synthetic chemicals has been one of the 

strategies to manage those problems under field condition. However, due to environmental 

hazards associated with fumigation through chemicals, it has become essential to find some 

environmentally friendly alternatives for the control of soil-borne pests and weeds. Also 

improving soil health organically becomes a burning issue in the context of sustainable 

agriculture and biofumigation comes to the aid. 

‘Biofumigation’ is a term originally coined to describe pest and disease suppression by 

glucosinolate-containing plants arising specifically from the biocidal properties of the 

glucosinolate(GSL) hydrolysis products, particularly the isothiocyanates(ITCs), released from 

incorporated tissues or rotation crops, notably the Brassicaceae (Kirkegaard et al., 1993). The 

term has been popularised and broaded to now encompass any beneficial effect arising from 

the use of such plants in cropping system. 

 

Biofumigant Plants 

For using plants as effective biofumigant, it is to be ensured that the crop has good 

growth to maximize biomass and toxins production. It should be well chopped/macerated to 

release biofumigant chemicals and incorporated immediately into the soil after chopping to 

avoid vapour loss. Commonly used biofumigant plants are brown mustards, white mustards, 

radishes and rocket species. 
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Mode of Action of Biofumigants 

Many cruciferous species produce significant levels of glucosinolates(GSLs), which 

are held in plant cells separately from the enzyme myrosinase and are in themselves not 

fungitoxic (Manici et al., 1997). However when plant cells are ruptured, the GSLs and 

myrosinase come into contact and are hydrolysed in the presence of water to release various 

products, including ITCs(isothiocyanates). ITCs have a wide range of biocidal characteristics 

and are acutely toxic to a variety of pests and pathogens (Chew, 1987).  

 

Different Ways of Application of Biofumigants 

1.Intercrop and crop rotation with biofumigants 

Sowing biofumigants crops like mustard as intercrops or on crop rotation basis with 

crops like wheat serves the purpose here. For this, the economical parts of the plants are 

harvested as usual. Hence the leaf washings and root exudates are responsible for pest and 

pathogen suppression. Several workers reported that GSL’s and ITC’s are produced from 

active rhizospheres which play a role in suppression of pests and pathogens (van Dam et al., 

2009).  

2.Incorporation in the soil 

This is the most recognized use of biofumigant plants where a crop is grown solely for 

incorporation in the soil. Full grown plants with maximum biomass are macerated and rapidly 

incorporated into the soil after addition of water (Matthiessen and Kirkegaard, 2006). During 

this process, the glucosinolate compounds present in the plant tissues get hydrolysed leading 

to the release of isothiocyanates, the toxic compound which suppresses the pests, pathogens. 

Covering the soil tightly with transparent plastic sheet increases the efficiency of the released 

compound since they are volatile in nature. 

3.Seed meals and other processed biofumigants 

 Seed meals produced after the processing of Brassica seeds for oil(e.g. in mustard 

crops) offer a convenient source of high GSL material for soil amendment as the myrosinase 

required for hydrolysis to ITCs remains intact (Brown and Morra, 1997). 

4.As green manure and trap crops 

One of the most well documented case involving the use of Brassicaceous green 

manures as trap or catch crops is for the control of Sugar-beet nematodes(Heterodera 

schactii) in northern Europe (Schlathoelter, 2004). Fodder radish(Raphanus sativus) and 

white mustard(Sinapis alba) are grown as green manure crops preceding sugar-beet crops. 

These crops are invaded by the nematodes which develop within the roots but have their 

sexual differentiation affected. This results in very low numbers of females in the subsequent 

generation and hence reduced infection in the subsequent sugar-beet crops. 

 

CONCLUSION 

 Biofumigants are now considered a good alternative in agriculture and horticulture for 

pests, disease and weed control. Timely awareness and proper knowledge needs to be imparted 

to the farmers and planters regarding the use of biofumigants as a tool to combat noxious 

weeds, soil-borne pathogens, pests with the aim to convince them that biofumigants have the 

potential to replace chemical fumigants if properly implemented. Also a number of evidence-

based research and studies need to be carried out in search of more efficient and better 

performing biofumigant plants along with desired formulations to increase their effectiveness. 
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