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Abstract 
The Green Revolution alludes to an arrangement of research and innovation exchange 

activities which happened among 1943 and the late 1970s in Mexico which has extremely 

expanded the industrialized horticulture creation in many creating nations over the world. 

The activities which were included in the advancement of high-yielding oat grains, 

improvement of water system foundation and dispersion of different hybridized seeds, 

manufactured manures, and pesticides to ranchers. The wording "Green Revolution" was first 

presented in 1968 by previous USAID executive William Gaud. The point of the Green 

Revolution was to expand the proficiency of rural procedures with the goal that the 

profitability of the harvests was expanded and that it could assist the creating nations with 

facing their enormous developing populace's necessity. 

 

Introduction 

 
It started in 1944 when the Rockefeller Foundation established an organization. It was to 

enhance the agrarian yield of the Mexican homesteads. It had astonishing outcomes, so 

Mexico went from bringing into equal parts its wheat to independence by 1956, and by 1964, 

to fares of a large portion of a million tons of wheat. [1]The development of harvest yields 

was with the end goal that horticulture was presently ready to exceed populace development - 

per capita generation expanded each year following 1950 and onwards.It utilized hereditary 

building in farming to make hereditarily altered sustenances which was seen by some of them 

as the characteristic continuation of the Green transformation.  

 

1.So basically what was the need for Green Revolution? 
 

It arises due to : 

 More people in urban areas. 

 very fast growth in the population 

 The production of the food as per the requirement  

 

   Agricultural Techniques 
 
The methods modified and improved  by the Green revolution were : 

 

 Greater use of chemical fertilizers - Every plant originally depends on many 

fundamental  compounds in order to develop . The major  one is need of nitrogen as it 

was the most important ingredient for plants. The plants can cover their nitrogen 

needs  only in the form of nitrate.  

 

  Irrigation: The Green Revolution has extraordinary effect on water system strategies 

to take into consideration more proficient irrigation system. 

 Utilization of substantial apparatus has incredible effect - Mechanized gatherers and 

other hardware weren't recent to farming – Nineteenth century was the period when 

McCormick reaper came to presence - however the Green revolution  allowed very 
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large decrease in the contribution of human work to agribusiness by extending the use 

of hardware to modernize each conceivable agricultural process.  

  Pesticides and herbicides - The advancement and presentation of recently compound 

pesticides and herbicides allowed proceeding changes  in the field of harvest yields 

by permitting productive weed control and annihilate of  bugs. 

 

Techniques for plant transformation: - 
 

May be a couple of the change strategies drawn from usage of Agrobacterium species, a 

pathogen of dicotyledonous (expansive leafed) plants that move genes into the plant genome 

the major direct quality exchange technique, molecule barrage (or biolistic), is the strategy for 

decision in numerous research centers for the change of monocotyledonous plants, despite 

Agrobacterium-based protocols having subsequently been developed for the change of 

monocotyledonous plants.  

 

Recombinant DNA innovation utilizes natural vectors like plasmids and infections to convey 

remote qualities into cells. Plasmids are little roundabout bits of hereditary material found in 

bacterial cells that can cross species limits. The circles can be broken and new hereditary 

material can move crosswise over microbial cell limits and place the new hereditary material 

along side the bacterium's own genes. Generally the microbes take up the quality and start to 

deliver the protein for which the gene codes.  

 

Viruses can similarly behave like vectors in genetic engineering. These infections convey the 

new quality into a beneficiary cell during the time spent contaminating that cell and changing 

them into another one. 

 

Agrobacterium-mediated gene transfer 
 
Agrobacterium mediated transformation of Tobacco. Tobacco is a plant to transform with 

Agrobacterium species and provides a good introduction to the use of Agrobacterium in plant 

transformation and making it a different plant from the original one. 

 

Factors we need to keep in mind:- 
 
Factorswhich  have to be considered in the design and implementation of any plant 

transformation  

 Plant tissue to be transformed. 

 The vector used to deliver the transgene into the genomes of the plant. 

 The strain of Agrobacterium used. 

Although this is a specific example, most Agrobacterium-mediated transformation protocols 

follow a similar pattern, which is summarized below: 

find out  a suitable explant. 

 Co-cultivate along with the Agrobacterium. 

 make the Agrobacterium dead with a proper antibiotic which does not cause any type 

of  harm to the plant tissue. 

 determine the  transformed plant cell. 

 Regenerate the complete plants. 

Dicotyledonous plants, the natural target for Agrobacterium   transformation,   are,   in  

 general,   easily transformed using standard vectors and standard strains of Agrobacterium, 

such as LBA4404. crops, such as cereals are more difficult to transform and required the use 

of modified vectors called super virulent strains of Agrobacterium (such as EHA101 or 
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EHA105). Some Antibiotics such as kanamycin are mostly commonly used for transformed 

plant cells, but alternate such as herbicides or potent antibiotics are often need for cereal 

transformation. 

 

Impacts of Green Revolution:- 

 
The activities taken by the Green Revolution spread innovations that had just existed, 

however have not been generally utilized outside industrialized countries. These innovations 

included different tasks, for example, pesticides, water system ventures, manufactured 

nitrogen manure and improved product assortments created through the regular, science-

based strategies accessible at the time. 

 

Food Security 
 
The total population massively became about by four billion since the start of the Green 

Revolution and numerous individuals trust that, without the Green Revolution, there would 

have been more noteworthy starvation and lack of healthy sustenance. India saw that their 

yearly wheat production  rise from 10 million tons in the 1960s to 73 million out of 2006. The 

normal individual in the creating countries of the world devours around 25% a larger number 

of calories every day now than before the Green Revolution. In the middle of the years 1950 

and 1984, as the Green Revolution changed agribusiness around the world, the 

manufacturting  of world grain expanded by more than 250%.  

 

The production expanded by the Green Revolution are regularly attributed with having helped 

to avoid widespread starvation , and for sustaining billions of individuals which couldn't feed 

themselves before. 

 

Problems:- 
 

There were various endeavors to present the fruitful ideas from the Mexican and Indian tasks 

into Africa and other undeveloped nations experiencing ailing health. These projects were by 

and large less effective, for various reasons.The reasons mainly included far reaching 

debasement, instability, an absence of foundation, and a general absence of will with respect 

to the legislatures. However different natural components, for example, the accessibility of 

water for water system, the high assorted variety in slant and soil composes in one given 

region are additionally reasons whythe Green Revolution isn't so fruitful in Africa and 

different countries. 

 

Quality of diet 
 
In light of Green Revolution, horticulture presented monocultures of oat grains, while 

customary agribusiness as a rule consolidates polycultures. These monoculture crops were 

regularly utilized for supplying to other countries , feed for creatures and transformation into 

biofuel. As per Emile Frison of Biodiversity International, the Green Revolution has 

prompted an adjustment in dietary propensities as less individuals were influenced by craving 

and died from starvation, yet many were influenced by lack of healthy sustenance, for 

example, the iron insufficiency or vitamin-A inadequacies. Frison additionally said that just 

about 60% of yearly passings of youngsters under age five in creating nations are identified 

with unhealthiness and ill-advised dietary designs. 

 

Geoscience Journal(1000-8527) || Volume 6 Issue 6 2025 || www.geoscience.ac

Impact Factor: 6.2 Page No: 3 Scopus



Socio-economic impacts 
 
Poor agriculturists frequently strayed into the debts, which much of the time brought about 

lost their property for paying obligations. The expanded level of hardware on bigger farming 

lands made conceivable by the Green Revolution expelled a substantial wellspring of work 

from the rural economy which pushed them far from advancement stage. Since economicall 

sound farmers  would be wise to access to credit and land, the Green Revolution expanded 

class disparities. The gap between people have more money and less money  increased  

because of that which was an enormous issue for the countries. Since a few districts could 

receive Green Revolution agribusiness more promptly than others (for political or geological 

reasons), interregional financial  disparities expanded also in numerous spots. Many farmers 

having small land  were harmed by the dropping costs coming about because of expanded 

yied and their less benefit. 

 

Health impact 
 
when high amount of chemical and pesticides are used in the fields by the farmers , it 

indirectly goes into the environment and  also some part of it goes in the plants  results in the 

degenerative diseases like  cancer , heart problems, lungs problems among the people living 

in the villages. Also  in less developed nations ,farmers who do not have formal education 

don’t use masks while spraying the pesticide  in the farms , also farmers who use pesticides in 

quantity more than the required are facing the above said types of health problems  more 

often. 

 

Positive aspects of green revolution:- 
 
There are various different +ive  effects of green revolution globally  which are discussed 

below: 

 

Increase in Production / yield 
 
The generation of grain multiplied in creating countries between the years 1961– 

1985.Production of rice, maize, and wheat expanded relentlessly amid that period. While the 

rural yield expanded on account of the Green Revolution, the vitality contribution to create a 

product has expanded quicker with the goal that the proportion of harvests delivered to 

vitality input has diminished step by step after some time. Green Revolution systems 

additionally intensely depend on synthetic composts, pesticides and herbicides, some of 

which must be created from non-renewable energy sources, making horticulture progressively 

dependent on oil based commodities. parts of the Peak Oil hypothesis expect that a future 

decrease in oil and gas generation would prompt a decrease in nourishment creation and 

different sources. 

 

Resistant varieties 
 
The effective fuse and revision of hereditary decent variety from wheat's wild relatives has 

made wheat containing more variety than has at any point been accessible to ranchers and 

reproducer perhaps since hexaploidy (the complex hereditary structure of wheat that emerged 

from the inadvertent intersection of wild relatives and grasses in the far off past) wheat 

initially showed up 10 000 years back from the present. Today there are a huge number of 

new wheat assortments made from intersection diverse wild relatives with present day wheat 
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which has enhanced properties over the current ones. These new wheat assortments are 

impervious to rust and different growth ailments. Bt cotton is additionally a case of this. 

Bacillus thuringiensis transgenic cotton is the extraordinary transgenic planted yield on a 

huge scale in China. Creepy crawly obstruction, in light of Bacillus thuringiensis endotoxins, 

is the second most generally utilized quality (after herbicide opposition) in business 

hereditarily altered (GM) crops. Different changes for creepy crawly opposition, for example, 

proteinase inhibitors and lectins, are additionally being utilized in numerous exploratory 

products. (Mowbray, 2008) 

 

Disadvantages of green revolution:- 
 
⦁  farmers having less money  cannot  afford to buy  HYV seed 

⦁  Some farmers borrow money  and  end up in large debts.  

⦁  HYV seeds require more water and fertilizer, which is costly  and and is not afforded by 

the farmers having who are financially weak. 

⦁  modern  machinery replaced manual labor which results in unemployment and people are 

moving from rural to urban areas to get work  and also made people to do a job  at low wages. 

 

Criticisms of Green revolution 
 
The Green Revolution was criticized on several ways mostly by environmental and critics of 

globalization. These criticisms can be in three categories: 

⦁  Decline in the agricultural quality 

⦁  Concerns about the social implications of the Green Revolution 

⦁  Broad concerns about the sustainability of Green Revolution and agricultural practices 

 

Agricultural Quality:- 
 

Loss of biodiversity 
 

The more usage of  Green Revolution hybrids and the techniques utilized  resulted in the 

production  of fewer varieties of crops.in some  crops there is  90% reduction in crop 

varieties.  

 
Health value and food quality 

 
Many hybrid crops are very rich in nutritional value and it does not lead to malnutrition . one 

more reason for the same is increased level of weed control. The changing of various 

nutrition sources with a single Green Revolution alternative led to increase in  nutrition levels 

and increased caloric intake in the poor nations. 
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