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Understanding GM mustard: what is it, and how has it been 

achieved? 

Recently, the Genetic Engineering Appraisal Committee (GEAC) under the Union 

Ministry of Environment, Forest and Climate Change recommended the “environmental 

release” of the transgenic hybrid mustard DMH-11 for seed production and conduct of 

field demonstration studies with respect to its effects, if any, on honey bees and other 

pollinating insects. 

What exactly is hybrid mustard? 

• Hybridisation involves crossing two genetically dissimilar plant varieties that can even 

be from the same species. The first-generation (F1) offspring from such crosses tend to 

have higher yields than what either parent can individually give. 

• Such hybridisation isn’t easy in mustard, as its flowers have both female (pistil) and 

male (stamen) reproductive organs, making the plants largely self-pollinating.  

• Since the eggs of one plant cannot be fertilised by the pollen grains from another, it 

limits the scope for developing hybrids — unlike in cotton, maize or tomato, where this 

can be done through simple emasculation or physical removal of the anther. 

So, how has hybridisation been achieved in mustard? 

• By genetic modification (GM). Scientists at Delhi University’s Centre for Genetic 

Manipulation of Crop Plants (CGMCP) have developed the hybrid mustard DMH-11 

containing two alien genes (barnase-barstar) isolated from a soil bacterium called 

Bacillus amyloliquefaciens. 

• Mustard varieties in India have a narrow genetic base. The barnase-barstar system 

enables the breeding of hybrids from a wider range of mustards, including those of East 

European origins such as ‘Heera’ and ‘Donskaja’. 

• DMH-11 is claimed to have shown an average 28% yield increase over Varuna in 

contained field trials carried out by the Indian Council of Agricultural Research (ICAR). 

What has GEAC now done? 

• GEAC is a body responsible for the appraisal of proposals relating to the “release” of 

GM organisms and products (ordinarily considered hazardous) into the environment.  

• In this case, it has recommended the environmental release of DMH-11 “for its seed 

production and testing…prior to commercial release”. In other words, it has given the 

green signal for commercial cultivation by farmers, with the production of seed material 

being the first step. 
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• GEAC has also recommended the environmental release of DMH-11’s parental lines 

(carrying the barnase and barstar genes) for them to be used to develop new hybrids. 

Such hybrids could give even higher yields than DHM-11. 

Why did it take so long for GEAC to clear? 

There have been two specific concerns voiced as well apart from the General protest 

against GM. 

• The first is the presence of a third ‘bar’ gene, which makes GM mustard plants tolerant 

to the spraying of glufosinate ammonium, a chemical used for killing weeds. This, the 

opponents allege,  will cause displacement of manual labour engaged in weeding by 

promoting the use of chemical herbicides. 

• The DMH-11 developers, however, say that bar is only a marker gene. It is used to 

identify those plants that have been genetically modified — the non-GM ones cannot 

withstand the application of the herbicide — and are necessary for large-scale seed 

production. 

• The GEAC has recommended the “usage of any formulation of 

herbicide…exclusively for hybrid seed production”, while not permitting the same 

“for cultivation in the farmer’s field under any situation”. 

• The second concern is over GM mustard threatening or undermining the population of 

honey bees. Mustard flowers are a source of nectar for honey bees and many other 

pollinator insects. 

• However, the GEAC clarified that based on global experiments it seems unlikely 

that the bar, barnase and barstar system will pose an adverse impact on honey bees 

and other pollinators. 

• The GEAC has, at the same time, recommended that the applicant (CGMCP) should 

conduct “field demonstration studies with respect to the effect of [GM mustard] on 

honey bees and other pollinators” post the environmental release, “to generate scientific 

evidence in [the] Indian agro-climatic situation and as a precautionary mechanism”. 
 

A renewable energy revolution, rooted in agriculture 

• The beginnings of a renewable energy revolution rooted in agriculture is taking shape 

in India with the first bio-energy plant of a private company in Punjab having 

commenced commercial operations in October. It will produce Compressed Bio Gas 

(CBG) from paddy straw, thus converting agricultural waste into wealth. 
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Stubble churning challenge:  

• It has become a 

common practice 

among farmers in 

Punjab, Haryana and 

western Uttar Pradesh 

to dispose of paddy 

stubble and the 

biomass by setting it on 

fire to prepare fields for 

the next crop, which 

has to be sown in a 

window of three to four 

weeks. This is spread 

over millions of 

hectares.  

• The resultant clouds of 

smoke engulf the entire 

National Capital 

Territory of Delhi and 

neighbouring States for 

several weeks between 

October to 

December. 

This plays 

havoc with the 

environment 

and affects 

human and 

livestock 

health. 
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Compressed Bio Gas (CBG) 

• A techno-economic assessment 

of energy technologies 

suggested that rice straw can be 

cost-effective for producing 

CBG and pellets. Pellets can be 

used in thermal power plants as 

a substitute of coal and CBG as 

a transport fuel.  

• With 30% of the rice straw 

produced in Punjab, a 5% CBG 

production target set by the 

Government of India scheme, 

“Sustainable Alternative 

Towards Affordable 

Transportation (SATAT)” can 

be met.  

Many benefits 

• Thus, from paddy stubble, 

CBG valued at ₹46 per kg as 

per the SATAT scheme will 

be produced.  

• Paddy straw from one acre of 

the crop can yield energy 

output (CBG) worth more 

than ₹17,000 — an addition of 

more than 30% to the main 

output of grain. This initiative 

is an ideal example of a 

‘wealth from waste’ approach 

and circular economy. 

• There are several other 

benefits: the slurry or 

fermented organic manure from the plant (CBG) will be useful as compost to replenish 

soils heavily depleted of organic matter, and reduce dependence on chemical fertilizers.  
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• The plant will also provide employment opportunities to rural youth in the large value 

chain, from paddy harvest, collection, baling, transport and handling of biomass and in 

the CBG plant.  

• This will boost the economy of Punjab. It is pertinent to mention that straw from many 

other crops contains higher energy than paddy straw. 

This appears to be a first win-win initiative in the form of environmental benefits, 

renewable energy, value addition to the economy, farmers’ income and sustainability. This 

initiative is replicable and scaleable across the country and can be a game changer for the 

rural economy. 

 

Vital intervention 

Supreme Court must do everything possible to curb the propagation of hate 

• There is good reason for the Supreme Court to ask the police to be proactive in dealing 

with hate speech by taking immediate legal action without waiting for a formal 

complaint. The Court has also warned of contempt action if the police showed any 

hesitation in compliance.  

• Directed at the police in Delhi, Uttar Pradesh and Uttarakhand, the order is in response 

to the “unending flow of hate speeches” highlighted in a writ petition before it.  

• The Court has referred to the growing “climate of hate”, and taken note of the inaction 

in most instances, despite the law containing provisions to deal with the phenomenon.  

• Intervention by the highest court has become necessary in the light of some 

controversial religious leaders getting away lightly after making unacceptable 

comments, some of them tinged with a genocidal tenor.  

• It is against such a backdrop that the Court has underscored the constitutional values of 

secularism and fraternity among all religions and social groups. 

Towards that end, the Court must do everything possible to nudge authorities to enforce 

the law against the propagation of hate. 

 


