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Abstract 

The nature of future agriculture will have to be changed because of the constantly 

changing climate, increasing population and decreasing land, climate change harm on crop 

production in the coming times. For this, we will have to research this from now on so that 

planning and strategies can be made for the future. Looking at the present situation, there will 

be changes in agricultural practices for future agriculture through technology. What will be 

the nature of farming through innovation and technology for the future is being discussed in 

this article. 

Keywords: Future farming, organic farming, hydroponics, aeroponics, drip irrigation, 

kitchen gardening.  

Introduction 

India’s growth rates began looking more like China’s after 2003, so with the 

development of the country infrastructure also drastically developed. As a result of that closer 

areas near the main roads developed rapidly [6, 8]. Gradually, these are taking the form of 

towns and cities. This is a continuous evolution with the development of the country, the 

population also rapidly increased. It cannot be stopped, but its speed can be reduced to some 

extent by controlling population growth to fulfill the needs of the increasing population they 

have to consume more lands. So the near future, we will face a crisis of land. Then to 

overcome this crisis we have to move on the cultivation on roofs and walls of the buildings. 

Developed countries move to this method and modified now. Meanwhile, we have to increase 

food production also, but with the increase in population remaining lands also decrease. To 

overcome this problem research institutes associated with agriculture have to do research 

work to tackle. At present, the food grains of the country are sufficient to cater to our 
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population. But at the pace with which the population is increasing, the yield of food grains 

will also have to increase. The population is continuously increasing; the arable land is 

continuously decreasing. In the coming few years we will have to produce food grains to feed 

more people in less agricultural holdings and this will be possible only when the farmers of 

this country are aware, they will start benefiting from all the bene ficial schemes run by the 

government for the farmers. All research work from agricultural research institutes will reach 

the farmer directly. 

1. Farming With Hydroponics and Aeroponics  

In the hydroponics farming system, vegetables are grown in the air with a mixture of 

nutrients and water, without using soil [24]. Different nutrient formulas such as nitrogen, 

phosphorus, and potassium (NPK) are used along with other trace elements to promote 

optimum growth and development. This solution is incorporated into the water so that plants 

can soak up the other nutrients they need when they absorb the H2O through this mixture. But 

in the aeroponic farming system plant roots never go into the water medium [14]. They 

absorb relevant nutrients from a mist that is sprayed several times an hour onto their roots. 

An ideal aeroponic environment is mostly infection-free due to that the plant in this system 

grows faster and healthier than the plants in the soil medium. In this technique, vegetables are 

grown according to their nature by the flow of a mixture of nutrients and water in different 

sizes of trays or other structures. At present, the use of this technology has started in 

developed countries where arable land is less or not cultivable [27]. If such situations arise in 

our country in the future, then this method of farming will be an effective option.  

. Genetically Modified Seeds 

When the original gene of a plant is changed by artificial measures by its original 

structure, the seed obtained from such a plant is called a genetically modified seed [27]. The 

main objective of cultivation with genetically modified seeds is to reduce water requirement, 

disease and pest susceptibility and increase the quality of yield. The results of the cotton crop 

in the India were very encouraging [9, 13]. Global area of genetically modified crops is 

presented in table 1.  

Table 1: Global area of genetically modified crops.  

Country 2010 2011 2012 Crops  

US 66.8 69 69.5 Maize, Soyabean, Cotton, Sugarbeet, Papaya, Squash 
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Brazil 25.4 30.3 36.6 Sayabean, Maize, Cotton 

Argwntina 22.9 23.7 23.9 Sayabean, Maize, Cotton 

Canada 8.8 10.4 11.6 Canola, Maize, Soyabean, Sugarbeat 

India 9.4 10.6 10.8 Cotton  

China 3.5 3.9 4 Cotton, Papaya, Poplar, Tomato, Sweet pepper 

Total
 

136.8 147.9 156.4  

 

3. Kitchen Garden and Pot Culture 

Kitchen gardening is a technique that enables us to grow vegetables free from bacteria 

and viruses at home. Empty land is used to grow vegetables. If there is no land, empty tins, 

old and useless pots and earthen pots can be used to grow vegetables for the kitchen garden. 

This way can not only save our money and time, but can also provide a healthy, useful and 

environmentally friendly hobby for the whole family [11].Fruit plants increase in size, so 

their form is changed to bonsai and applied in pots. At present, this method is not very much 

in vogue, due to a lack of knowledge. But with the absence of space in the future, it will be a 

more suitable and effective solution. To increase the productivity of a plant of fruits and 

vegetables more research work is still needed in this area. Fresh fruits and vegetables are 

available for consumption throughout the year from home pots and kitchens gardens; this is 

the base of this technique. 

4. Cultivation on Roofs and Walls 

Look a little bit and see at what speed the cities and villages around you are 

expanding. Big-sized buildings and colonies are being developed in the vacant places of all 

the big metro cities of the country. The space in these metros is negligible. Even the small 

cities of our country are not far behind, new roads and buildings are expanding every day. 

Gradually small cities are now taking the form of metros. Even our villages are also not 

behind in this race. There is continuous development in the cities and villages situated along 

the roads. Gradually, these are taking the form of towns and cities. This is a continuous 

evolution. It cannot be stopped, but its speed can be reduced to some extent by controlling 

population growth. If we are unable to do this, then in that case we will face a lack of field for 

agriculture as a big crisis [12]. Then to overcome this crisis we have to cultivate the roofs and 

walls of the buildings. In some developed countries of the world, this method of farming has 

developed. Now, research institutes associated with agriculture will have to do research work 

to tackle this problem in the future.There is also good news that some institutions in big 
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metro cities of India have taken initiative for roof cultivation and people are growing 

vegetables organically for their consumption by joining these institutions.  

5. Quality Production From Protected Farming  

The main reason for the low productivity of fruits and vegetables and lack of quality 

production in our country is to do farming in an open environment. Traditional methods are 

still being used by farmers for fruit and vegetable production. Crops are damaged by living  

and non-living organisms in the open environment [23]. Consequently, the quality and 

productivity of the crop are adversely affected. In protected farming, temperature, humidity 

and light are controlled. Its main purpose is to protect crops from living or non- living factors 

and produce more quality in adverse environments and conditions. Structures like a 

greenhouse, poly house, net house and glasshouse etc. are used for protected farming. This 

technique achieves 5 to 10 times more productive than conventional farming [10].  

6. Organic Farming 

Cultivation with organic materials is called organic farming. If the continuous use of 

chemicals in agriculture, its long-term consequences will be very fatal. Organic farming will 

have to be adopted to avoid ill effects and to balance farming with nature and the 

environment.In short, organic farming should be free of synthetic fertilizers and chemical 

pesticides; organic farming can be described as sustainable use of land along with 

systematically enhancing agro-ecological systems.The top organic farming state of India is 

presented in Table 3.  

Table 3. Top 10 states of India in terms of actual area (ha) and % of the net sown area (NSA) 

under organic farming. 

State Actual area   % of net sown 

area 

 

 NSA (’000 

ha) 

Certified 

organic 

area (ha) in 

2013-14 

State NSA 

(’000 ha) 

Certified 

organic area 

(ha) in 2013-

14 

Percent of 

NSA 

MP 15119 232887 Sikkim 77 60843 79.0 

Maharashtra 17406 85536 Goa 131 12853 9.8 

Rajasthan 18349 66020 Uttarakhand 723 24739 3.4 

Sikkim     77 60843 A&N 

Islands 

15 321 2.1 

Odisha    4682 49813 MP 15119 232887 1.5 
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Gujarat    10302 46863 Nagaland 362 5168 1.4 

Uttar Pradesh     16593 44670 J & K 732 10035 1.3 

Karnataka   10523 30716 Odisha 4682 49813 1.0 

Uttarakhand    723 24739 HP 539 4686 0.8 

Kerala     2072 15020 Kerala 2072 15020 0.7 

All India*  141515 723039 All India* 141515 723039 0.5 

*All India includes other states data also                       

 

7. Aggregated Farming 

In this time, holistic farming is very important. From the perspective of climate 

change, diversity in the fields and the combination of trees and animals with crops a lot. Till 

now, it has been found in experiences and studies that where there is harmony, the percentage 

of loss has been less [3]. Whereas, where there was a single crop or dependency on animals 

only, the damage is more. Consistency in farming makes the farmer self-dependent, his food 

security remains on the market. Because the loss of one or two methods does not destroy the 

entire process.  

8. Changes In The Method Of Irrigation 

Water is an invaluable natural asset that is extremely essential for every organism. 

Due to the lack of proper use of water resources in the world, groundwater is rapidly 

declining. The availability of water is becoming a serious problem due to the increasing 

population. In the future, water scarcity for irrigation will be a serious crisis. In this situation, 

the traditional irrigation systems will have to be abandoned for good use of water; a micro-

irrigation system will have to be adopted [33]. This solution saves 40-60 percent of water. By 

these methods water is distributed to the roots of the plants. There is a definite saving of 

water from this. This will make farming possible in more areas.  

9. Water Conservation in Fields 

With the increase in temperature on the earth, moisture is decreasing. In such a 

situation, it has become necessary to conserve moisture and collect rainwater and use it for 

irrigation. The water scarcity situation can also be tackled using technological measures such 

as zero tillage [15]. There has been a decrease in water demand in paddy or wheat cultivation 

under zero tillage conditions. And an increase in yield and a 10 percent reduction in 

production costs have also been observed.  

10. Change in Sowing Time 
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There is also a change in weather due to climate change. Winter season is now 

starting late. We have to change the sowing time according to the season. So that there is no 

effect of temperature on the crop. Changes in the calendar of crops sowing can prevent 

further weather outbreaks.The effect of climate change can be reduced somewhat by adopting 

mixed farming and intercropping. Plantation should be done to maintain vegetative cover 

around the fields. By doing this the effects of climate change can be reduced. This will not  

only reduce the carbon present in the atmosphere but will also help in increasing the fertility 

of the soil.It is known that climate change and variability have a negative impact on crop 

production. Changes in rainfall, heat waves and drought have been a constant detrimental 

effect on grain yield. Future estimates suggest that temperatures will rise by 2-3 0Cat the end 

of this century. The number of hot days and hot nights in Asia will increase. There is a 

possibility of high intense rainfall during the summer monsoon. This state of warming may 

lead to a drastic reduction in the grain yield of crops by the end o f this century. Sugarcane 

yield in India may be reduced by up to 30% [22]. To deal with this problem the negative 

effects of climate change have to be reduced. Negative effects of climate change can be 

overcome through heat-resistance, modification of current crop production technologies. 

More work is still needed on the effects of climate change in the future so that plans and 

strategies for future agriculture can be decided accordingly.The details of the reduction in the 

yield of cereal crops in different countries in the coming time are mentioned in Table 6.  

Table 6. Impact of climate change on cereal crop production.  

Crops Country/continent Yield reduction (%) References 

Wheat Australia −32 [29] 

 Iran −37 [40] 

 Worldwide −5.5 [40] 

 Mexico +25 [28] 

 China −17.5 [43] 

 Asia −7.7 [5] 

 India −5.2 [17] 

 Pakistan −50 [18] 

 Turkey −20 [32] 

Rice India −7 [1] 

 Indonesia −11 [31] 

 India −8 [35] 

 Asia −6.3 [30] 

 Italy −12 [7] 
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 Japan −11.3 [21] 

 Nepal −24 [25] 

Maize Portugal −17 [25] 

 Ghana +12 [38] 

 Africa −20 [34] 

 USA −50 [42] 

 Ethiopia −4.7 [4] 

 China −46 [39] 

 Africa −32 [37] 

 Pakistan −27 [42] 

 China −30 [41] 

 USA −27 [16] 

Source: Ishfaq Ahmed et al.  

 

11. Food Security Through Improvement in Preservation, Transportation and Storage 

Facilities 

About 32 crore people in our country suffer from food shortages. India's position in 

terms of food grains is astounding. Indiaon the one hand is looking for ways to increase 

agricultural exports and on the other hand 32 crore people are forced to sleep hungry. The 

number of hungry and malnourished people in India is almost equal to the total population of 

America. According to a survey report, in most households, people are failing to get the 

number of calories prescribed per person for consumption, which is 2100 and 2400 calories[, 

29, 36]. The same is another aspect of the country, 20-30 percent of fruits, vegetables and 

food in the country go waste every year due to anomalies. Both starvation and malnutrition 

can be eliminated if the fruits, vegetables and food grains that are wasted every year through 

the intervention of the government reach the needy through appropriate channels. Also, food 

storage facilities and export percentages in the country can be increased. But this is possible 

only when necessary technical changes will be made in the preservation, transportation and 

storage. To tackle the food crisis in the future, we have to take initiative from now on.  

Conclusion  

We discussed farming with hydroponics and aeroponics, genetically modified seeds, 

kitchen garden and pot culture, cultivation on roofs and walls, quality production from 

protected farming, organic farming, aggregated farming, changes in the method of irrigation, 

water conservation in fields, change in sowing time, food security through improvement in 

preservation, transportation and storage facilities in this article. By changing the nature of 
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future farming through all these innovations and technology, will be able to easily meet the 

food requirement of that time. 

Reference 

1. Aggarwal PK, Mall RK, 2002. Climate change and rice yields in diverse agroenvironments of 

India. II. Effect of uncertainties in scenarios and crop models on impact assessment. Climatic 
Change. 52(3):331-343. 
 

2. Ahmad I, Wajid SA, Ahmad A, Cheema MJM, Judge J, 2019. Optimizing irrigation and 
nitrogen requirements for maize through empirical modeling in semi-arid environment. 

EnvironmentalScience and Pollution Research. 26:1227-1237. 
 

3. Anyanwu S O and Obasi P C, 2010. Comparative analysis of aggregate agricultural 

productivity between low and high external input technology farms in Nigeria, African 
Journal of Biotechnology. 9(34): 5530-5534.  

 
4. Araya A, Girma A, Getachew F, 2015. Exploring impacts of climate change on maize yield 

in two contrasting agroecologies of Ethiopia. Asian Journal 11 Climate Change Impacts and 

Adaptation Strategies for Agronomic Crops. 4(1):26-36. DOI: 
http://dx.doi.org/10.5772/intechopen.82697 of Applied Science and Engineering. 

 
5. Asseng S et al, 2017. Hot spots of wheat yield decline with rising temperatures. Global 

Change Biology. 23(6):2464-2472. 

 
6. Bertaud, A, 2002. The Economic Impact of Land and Urban Planning Regulations in India, 

Mimeo. 
 

7. Bregaglio S et al,2017. Identifying trends and associated uncertainties in potential rice 

production under climate change in Mediterranean areas. Agricultural and Forest 
Meteorology. 237:219-232. 

 
8. Brueckner, J. and K. Sridhar, 2012. Measuring Welfare Gains from Relaxation of Land-Use 

Restrictons: The Case of India’s Building-Height Limits,” Regional Science and Urban 

Economics. 42: 1061–67. 
 

9. Caplan A, Herrera-Estrella L, Inze D, Van H E, Van M M, Schell J, Zambryski P, 1983. 
Introduction of genetic material into plant cells. Science. 222: 815-821. 
 

10. Castilla N, 2012. Greenhouse Technology and Management. Wallingford, UK: CABI.  
 

11. Cheema K J, 2011. The News. Call to promote kitchen gardening.  
 

12. Currie B, Bass B, 2008. Estimates of air pollution mitigation with green plants and green 

roofs using the UFORE model. Urban Ecosystems. 11: 409-422.  
 

13. Davison J, Ammann K, 2017. New GMO regulations for old: determining a newfuture for 
EU crop biotechnology. GM Crops Food, 8: 13-34. 

http://refhub.elsevier.com/S2405-8440(18)38393-2/sref8
http://refhub.elsevier.com/S2405-8440(18)38393-2/sref8
http://refhub.elsevier.com/S2405-8440(18)38393-2/sref8
http://refhub.elsevier.com/S2405-8440(18)38393-2/sref8
http://refhub.elsevier.com/S2405-8440(18)38393-2/sref8
http://refhub.elsevier.com/S2405-8440(18)38393-2/sref13
http://refhub.elsevier.com/S2405-8440(18)38393-2/sref13
http://refhub.elsevier.com/S2405-8440(18)38393-2/sref13
http://refhub.elsevier.com/S2405-8440(18)38393-2/sref13


Vol.2 Issue-1, SEP 2021                                                                     (e-ISSN: 2582-8223) 

                                                                                                                                                                                                                                                                  

www.justagriculture.in                                                                
 

 

P
ag

e9
 

 
14. Fontes M R, 1973. HortScience. 8: 13–16.  

 

15. Grigoraşet al., 2012. Conservation Agriculture versus Conventional Agriculture: The 
Influence of Agriculture System, Fertilization and Plant Protection on Wheat Yield: Not Bot 

HortiAgrobo. 40(1):188-194. 
 

16. Gunn KM et al.,2018. Modeled climate change impacts on subirrigated maize relative yield 

in northwest Ohio. Agricultural Water Management. 206:56-66. 
 

17. Gupta R, Somanathan E, Dey S, 2017. Global warming and local air pollution have reduced 
wheat yields in India. Climatic Change. 140(3-4):593-604. 
 

18. Hussain J, KhaliqT, Ahmad A, Akhter J, Asseng S, 2018. Wheat responses to climate change 
and its adaptations: A focus on arid and semi-arid environment. International Journal of 

Environmental Research. 12:1-10. 
 

19. I A Lakhiar, J Gao, T N Syed, F A Chandio, and N AButtar, 2006.Modern plant cultivation 

technologies in agriculture under controlled environment: a review on aeroponics, Journal of 
Potato Research. 83 (1): 47–53.  

 
20. I A Lakhiar, X Liu, G Wang and J Gao, 2018. Experimental study of ultrasonic atomizer 

effects on values of EC and pH of nutrient solution,” International Journal of Agricultural and 

Biological Engineering. 11(5): 59–64.  
 

21. Iizumi T, Yokozawa M, Nishimori M Probabilistic, 2011. evaluation of climate change 
impacts on paddy rice productivity in Japan. Climatic Change. 107(3-4):391-415. 
 

22. Ishfaq Ahmed, Asmat Ullah, M Habib ur Rahman, Burhan Ahmad, Syed Aftab Wajid, 
Ashfaq Ahmad and Shakeel Ahmed. Climate Change Impacts and Adaptation Strategies for 

Agronomic Crops. pp:1-14. DOI: http://dx.doi.org/10.5772/intechopen.82697. 
 

23. Jensen, M H and A J Malter, 1995. Protected Agriculture: A Global Review (Vol. 253). 

Washington, DC: World Bank. 
 

24. KannanS. &Gurumurthy S, 1999. Drip irrigation and water management. Yojana, February, 
15–16. 
 

25. Khanal U, Wilson C, Hoang V N, Lee B, 2018. Farmer’s adaptation to climate change, its 
determinants and impacts on rice yield in Nepal. Ecological Economics. 144:139-147. 

 
26. Lakkireddy K K R, Kasturi K and Sambasiva Rao K R S, 2012. Role of Hydroponics and 

Aeroponics in Soilless Culture in Commercial Food Production. Journal of Agricultural 

Science & Technology. 1(1): 35-36.  
 

27. Linden J., Stoner R., Knutson K., Gardner-Hughes C. Organic Disease Control Elicitors, 
2000. Agro Food Industry Hi-Te. (12-1). 

http://dx.doi.org/10.5772/intechopen.82697


Vol.2 Issue-1, SEP 2021                                                                     (e-ISSN: 2582-8223) 

                                                                                                                                                                                                                                                                  

www.justagriculture.in                                                                
 

 

P
ag

e1
0

 

 
28. Lobell DB, Ortiz-Monasterio JI, Asner GP, Matson PA, Naylor RL, Falcon WP, 2005. 

Analysis of wheat yield and climatic trends in Mexico. Field Crops Research.94(2-3):250-

256. 
 

29. LuoQ ,Bellotti W, Williams M, Bryan B, 2005. Potential impact of climate change on wheat 
yield in South Australia. Agricultural and Forest Meteorology. 132(3-4):273-285. 
 

30. Mani K P, 2012. Agriculture Growth and Performance, in B. A. Prakash (Eds). The Indian 
Economy Economic Reforms and Performance. Pearson, Delhi, pp 323-4. 

 
31. Masutomi Y, Takahashi K, Harasawa H, Matsuoka Y, 2009. Impact assessment of climate 

change on rice production in Asia in comprehensive consideration of process/parameter 

uncertainty in general circulation models. Agriculture, Ecosystems and Environment. 131(3-
4):281-291. 

 
32. Naylor RL, Battisti DS, Vimont DJ, Falcon WP, Burke MB, 2007. Assessing risks of climate 

variability and climate change for Indonesian rice agriculture. Proceedings of the National 

Academy of Sciences.104(19):7752-7757. 
 

33. Özdoğan M, 2011. Modeling the impacts of climate change on wheat yields in Northwestern 
Turkey. Agriculture, Ecosystems and Environment.141(1-2):1-12. 
 

34. Parthasarathi T, Vanitha K, Mohandass S and Vered E, 2018. Evaluation of drip irrigation 
system for water productivity and yield of rice, n Agron. J. 110:2378–2389. 

doi:10.2134/agronj2018.01.0002.  
 

35. Rurinda J, Van Wijk MT, Mapfumo P, Descheemaeker K, Supit I, Giller KE,  2015. Climate 

change and maize yield in southern Africa: What can farm management do? Global Change 
Biology.21(12):4588-4601. 

 
36. Saseendran SA, Singh KK, Rathore LS, Singh SV, Sinha SK, 2000. Effects of climate change 

on rice production in the tropical humid climate of Kerala, India. Climatic Change.44(4):495-

514. 
 

37. Sharma, Amod , 2013. Trends in Area Production and Productivity of Food Grain crops: An 
Overview. Economic Affairs, Vol. 58 No.1 pp 57-68. 
 

38. Shi W, Tao F, 2014. Vulnerability of African maize yield to climate change and variability 
during 1961-2010. Food Security.6(4):471-481. 

 
39. Srivastava AK, Mboh CM, Zhao G, Gaiser T, Ewert F, 2018. Climate change impact under 

alternate realizations of climate scenarios on maize yield and biomass in Ghana. Agricultural 

Systems. 159:157-174. 
 



Vol.2 Issue-1, SEP 2021                                                                     (e-ISSN: 2582-8223) 

                                                                                                                                                                                                                                                                  

www.justagriculture.in                                                                
 

 

P
ag

e1
1

 

40. Tong DAI, Jing W, Di HE, Na W, 2016. meteorological Bureau J. Modelling the impacts of 
climate change on spring maize yield in Southwest China using the APSIM model. Resources 
Science.1:17. 

 
41. Valizadeh J, Ziaei SM, Mazloumzadeh SM, 2014. Assessing climate change impacts on 

wheat production (a case study). Journal of the Saudi Society of Agricultural Sciences.13 
(2):107-115. 
 

42. Xiao D, Tao F, 2016. Contributions of cultivar shift, management practice and climate 
change to maize yield in North China plain in 1981-2009. International Journal of 

Biometeorology. 60(7):1111-1122. 
 

43. Xu H, Twine TE, Girvetz E, 2016. Climate change and maize yield in Iowa. PLoS 

ONE.11(5):e0156083. 
 

44. Yang C, Fraga H, Van Ieperen W, Santos JA, 2017. Assessment of irrigated Climate Change 
and Agriculture 10 maize yield response to climate change scenarios in Portugal. Agricultural 
Water Management.184:178-190. 

 

 

 

 

 

 

 

 

 

 


