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For the growing populalion in Indla the demand for food Is Increasing and here are several questions
arising on the agricullural productivily bul there ks neod 1o provide a frultful responsa 1o the questions
in a sustainable way. Every Indian farmer needs to overcome the Impact of various agricullure-relaled
issues while growing arops. The modern genetic engineering technology provides a solullon for
increasing agricultural produciion suslainably. Al Ihe global level, several varielies of genelically
modified crops wiih the appiicalion of genalic angineering lechnology are Identified, developed. and
commerclalised, bul the same sre banned In Indla and the moratorium Is Imposed especlally on
gonatically modiflod food crops. The author in this article focuses on the impartanca and banefits of
genelically modified crops produced ihvough genalic engineering lechnalogy to the Indlan farmers and

\o resotve food Insecurlty prablem.

Keywords: Agricullure, Genelk Englneering, Technology, Farmers, Reslstant

INTRODUCTION

For susiainable agricultural production. the applicalion of genelic engineering lechnolagy n Lhe cultivation of crops
13 & medarn lachnalogy benedits the present and fulure generations The World Cammission an Environment and

Developmen! (WCED) defined the lerm Suslalrable Dovelopment' as. “the ablity of hummnily o snwre Ihal
Maut campromising the ability of hulure generations [0 mes! thelr own needs™
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For the growing populalion in India the demand for food Is increasing and there are several questions
arising on the agricultural producltivity bul there Is a need to provide a fruitful response lo the questions
In 3 suslainable way. Every Indlan farmer needs lo overcome the impact of varlous agriculture-relaled
issues while growing crops. The modern genetic engineering technology provides a solution for
increasing agricultural production suslainably. At the global level, several varieties of genelically
modified crops with the application of genetic engineering technology are identifled, developed, and
commerclalised, bul the same are banned In India and the moralorium Is imposed especlally on
genetically modified food crops. The author In this article focuses on the impartance and benefits of
genetically modified crops produced through geneltic engineering technology to the Indlan farmers and
lo resolve food Insecurity problem.

Keywords: Agriculture, Genetic Engineering, Technology, Farmers, Resistant

INTRODUCTION

For sustainable agricultural production, the applicalion of genelic engineering technology in the cultlvation of crops
as a modern technology benefils the present and future generations. The Warld Cemmission on Environment and
Developmen! (WCED) defined the term ‘Sustainable Development’ as, “the ability o humanity lo ensure Ihat
develgpment meels the needs of the present without compromising the ability of future generations lo meet their own needs™.
Sustainable development seeks 1o ensure thal economic, soclal, and cultural righis will be realized In the future,
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which means (hal the conditions for (helr realisation also need lo be fulfllled. Like sustalnable development prlriclplo
genelic engineering lechnology as an [nnovallve lechnology guarantee sustalmable agricullural preduclion
benefitling both farmors and consumars

Problems Relating to Sustainable Agricultural Productivity in Indla

For Indian people, agriculture Is the sole and most Important means of | lvelihood, accounting for 58 per cent of direct
or Indirect employment. In developing cauniries, the fact Is thal rural Incomes can grow lo profilable levels only
when (he percentago of the population dependent upon agricullure |s no more than 5 per conl. Such a change
requires (he consalldalion of Individual farm holdings 1o 15:20 hectaros and the Iransformation and mechanizallon
of farm operalions. There Is hardly any scapo and hope for such a development in the current polifical climale In
Indla. The per capita avallability of agriculturn! land Is expected o go down from the present 0.29 heclares 1o 0.23
hoclares by 2025 and 019 heclares by 2050, duo 1o Ihe Increase In population. This slluallon serlously affects
agricultural production and food securlly In India and could bo parlly compensaled by (1) reclaiming 12 milllon
hectares of degraded land, (2) bringing under cultivation most of (he 13 million heclares of culllvalable wasleland,
and 29 millkan hectares |ofl as uncullivated, both by enhancing the strength of soll and irrigation and by seiting oul
modern technologles. Efforts should also bo made to use 17 milllon hectares of presently uncullivable barren land,
through technological Innovalion

Al the Inlernational level, the developod counirles have made sufficlent Improvements towards sustalnable
agricultural yleld becauso of low population growth, substantial arcas of land, sustainable agricullural praclices like
less or no-ploughing are widely practised, and approprlate crop rotatlon Is in place Bul In Indla the situation
relating 1o suslainable agricullural production Is completely different. Several challonges for suslalnable agricullure
production are faced by Indlan farmers because of the extensive use of chemicals and erroneous use of waler
resources. The maximum waste of waler occurs In (he areas In which crops are grown under Irrigaled sltualions. In
Northern part of Indla, whoal and rice are produced continuously in the graatest agricullurally produdive reglons
Whereas, In the Southern part the water |s much scarcer and In the {radilional rice-growing areas of Easlorn parl
constant rice culllvalion Is practised whonever Irrigation benefit |s available. Above all (he slaled problems Ihe
groundwaler (evols In several parts of Indla are diminishing and tha subsoll waler qualily Is deleriaraling In several
places

The cultivalion of wheal and rice are the source of the large monelary expeclalion of Indlan farmers. There are less
governmenial pollcles on grain acquirement and less monelary supporl for power, Irrigation, and fertllizers. Due lo
the deficlericy al proper crop rotation |n wheal/rice growing flelds, the manifestation of pathogens and pests have
Increased. Also, farmers are excessivoly using agrochemicals Ilke pesticides and fungicides. Exiensive use of
agrochemicals for longer lime poses a substantial risk (o the wellbeing of farmers. consumers, flora, and fauna
Suslainable agriculiure productivily Involves suilable crop rolation tochnique. Impraving tha produciion of crops
such as pulses, coarse gralns, and olls soeds are vilal far nutritional securlly and the same will load to addressing the
probiem of exiremo Use of water and high Inpul cosls.

Problems Relating 1o Irrigation in Indla

Agricullure In India Is sill| alfected by Ihe vagarles of nalure, |.e, monscon fallures leading lo crop losses and o
lsaving more land In the drler areas uncultivated. The net irrigated araa Increased from 31.1 per cent In 1970-71 lo
4.8 million heclares In 2017-18. which s Insufficlent, even for the current needs. The maln reason for the deplelion
of groundwaler Is tho axcessive ulllization of bore wells and more particularty In cenlral and northern Indla. It Is
ostimated thal 17 per cent of the Indlan population and 22 per cenl of the geographic area willl be facing water
scarcity by 2050, Supplementing the Irrigallon perspective Is the key to sustainable agriculture production
Cultivation of pulses, ollseeds, and millels produced In the drler reglons of the counlry, wauld significantly increase

with extended Irrlgation facllities.
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Problems Relaling to Food Grains Productivity in India

Production of food grain in Indla rose from 52 million tonnes in 1951-2 1o 284 83 million tannes In 2017-18. Though
the volume of food production has shown upward trends, the ylelds have been low to cop-up the food need of the
present Indlan population. There is a need for Indla 1o realize its full potential for agricultural production, which can
be made good only by technological Innovation Improving agricultural practices, research, Irrigation. and
Infrastructure development lo scale up productivity Is a serious challenge for India

Genelic Engineering Technique and Suslainable Agriculture Producllvily

Genellc engineering lechniques have the polential (o help lo ease problems relating lo agriculture through
genclically modified crops thal can preserve habitations by enhancing agricultural productivity on existing
farmlands, land renovatlon approaches, and so on Genellc engineering lechnology reduces Inpul costs in
agrochemicals and protects the environment from the accumulation of chemicals which are used for controlling
pathogens and pests

Specific Tralls In the Genetically Modifled Crops

The genetically modified crops available on the Inlernalional markel loday have been designed using one of four
basic trails, such as: resislance to Insecis/pests, resistance 1o disease/viral Infections, lolerance towards certain
herbicides, elc. |

Insect/Pests Resislance Crops

In the major parts of Ihe world and malnly In the developing countries the Insects or pesls are main causes of
destruction of crops. More use of pesticides and fertilizers leads lo water and soil contamination and the same will
resull in loss of soll ferlilily and damage the environment. It will even Impact consumers that they scare Lo eat food
produced (rom the use of pesticides because of the potentlal health risk. Genatlcally modifled crops are the substitule
for chemical peslicides, which are pests reslstan|, such as Bl corn, Bt colton, Bl soybean, 81 Brinjal, Bl Muslarg, and 0
on. They hdlp to prolect the plants from gelting damaged by Insects and pesls. By growing genclically modified
crops various adversa effects using a chemical pesticide can be controlled such as reduced damage lo soil, the hlm
cos! of bringing a crop to market, elc

Resislance to Disease/Virus Infection

Diseaseivirus Infection of crops Is one of the significan! causes that resull In a massive loss lo farmers and impact the
avallabllity of food and threalens food security. Diseases In crops are because by viruses, fungl. and bacteria.
Resistance 10 palhogenic viruses is accomplished by incorporating genes for viral coat proleins and several olher
oplions, which effectively inhibit the multiplicalion of the virus. Genellcally modified crops with resislance power 10
diseases, for Instance, a viral protein Tobacco Mosaic Virus (TMV) has been Introduced to develop GM tobacco, and
this GM lobacco IS resistant 1o TMV

Herbicide Tokrant Crops

To remove and deslray weeds, farmers use large quanlities of herbicides (weed killers), With care and due diligence,
woods must be removed by using herbicldes, and It Is a lime-consuming and expensive process. For weed control,
the crop Is made herbicide resistant/lolerant by engineering relevan! genes 'Into’ It and spraying the field with
herbicide. The weeds are killed while the crop (s left unharmed because of iis genelic resistance. Herbicide tolerance
helps the use of herbicides aver genelically modified crops, eg. soybean, colton, malze, sugar beet, and canol,
allowing the crop lo remain unharmed while weeds are conlrolled. The farmers involved [n producing genetically
modified crops require only one application of weed Killer instead of numerous applications, and the same will
benefits them In reducing the production cost and restrict the danger of agricultural waste run-off The glyphosate-
lolerant crop Is the leading commercial herbicide-folerant trail. Other herbicide-resistant crops have been developed
called herbicides resislant lobacco, lomalo, patato, and colton.  Several herbicide-tolerant arops are undergoing
regulatory review. The [abour-saving lechnalogy In Ihe herbicide-lolerant crops benefils farmers wilth more Income
than usual. Developed countrl piy-Lhis technology for abridging weed cantrol procedures and thus reducing a
BU H&S}y@ 62569
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Iabour -Intensive weeding practice As Bt cotton Is the only commercialised genelically modified crop In India, there
Is a significant gain regarding improved production and decreased use of pesticides

Cold Resistant Crops

Genelically modified tobacco and polalo are also cold-resistant crops unexpecled coldness can oblilerale sublle
seedlings. Genelically modified lobacco and potatoes are Inserted with antifresze gene from cold waler fish so that
these crops could tolerate cold temperature that usually kills unmodified seedlings

Droughl ToleranLSalinity Tolerant Crops

Farmers usually find the difficully In growing the arops In the previously unsullable lands for cultivation Ths, to
overcome Lhis situation the drought/salinity tolerant genetically modified crops withstand for longer period and this
feature In the crops help farmers to grow crops In the previously unsultable land for agriculture

Genelically Modified Crops and Environmental Management

Genetically modified crops help In environmental management as soll and groundwaler poliution are continuous
Issues In most parls of the world. To manage environment fow plants for example poplar trees have been genetically
modified to crackdown substantial melal poliution from contaminated soil

Delayed Ripening Crops

Frull crops are genelically modified with delayed ripening benefits In them. For Instance, genetically modified
lomatoes with delayed frult ripening preserve the fruit for more days, these tomaloes are high in sugar and without
any fear of spollage can be transpor lod 1o far-away markels. These genetically modified lomaloes are helplul in food
security Through delayed ripening genetically modified crops also helps In post-harvest losses (o farmers and the
same will enhance productivity Improving farmers’ Income and providing food securlty For the improved income
level of people and more awareness on health and nuirition In the coming years there Is a need for substantial
Increase of vegetable and frull crops. For combaling the issues of post-harves! losses and food Insecurity, the
coniribution of genelically modified crops will be much appreclated

CONCLUSION

As discussed nbove. genelic englneering techniques in agricultural production offer many advantages with so many
polential beneflts 1o Indlan farmers and Increase agriculfural yleld and combal the threal to food securily. But, a
moralorium on the commerclalisalion of genetically madified food crops in India Is resiricting them from making

use of the polentlal benelils of genelic engineering lechnology. Thus, the proper use of genellc engineering
technology will be a great help lo comprehend sustainable agricultural productivily and food security In Indla
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