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Abstract
[bookmark: _Hlk180722603][bookmark: _Hlk180719956][bookmark: _Hlk180720313][bookmark: _Hlk180722865][bookmark: _Hlk180700734][bookmark: _Hlk180720405][bookmark: _Hlk180719759]The present study “Group farming for sustainable agriculture: A Study of Joint Liability   Groups in Kerala - India” is an attempt to examine the sustainable nature of Joint Liability Groups (JLGs) engaged in farming activities in Kerala. Agriculture sector is of greater importance in for reducing poverty level and attaining food security. TBut the sector has also to face the harmful effects of hazardous pesticides and other non-sustainable practices. The basic objective of forming Joint Liability Groups in farming sector was to promote livelihood activities for women in a sustainable manner. The   groups gave more importance to the cultivation in fallow lands in an organic manner. The present study examines how much fallow lands were cultivated through the JLGs, how much it has caused forcontributed to change in the status of rural woman farmers and also to examine the sustainable nature of JLG farming. For this purpose, 340 JLG members were selected randomly??? from 170 JLGs in the Palakkad district. The study concluded that the JLG farming has caused for increasing favored the cultivation the cultivation of fallow land in Kerala. It has also caused for increasingthe growth of the economic well-being of JLG farmers. Also, the JLGs are following the organic method of cultivation to an extent. On the whole, the study concluded that the JLG farming has caused for maintaining maintained sustainability in the agriculture sector.
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Introduction 
MERGE this paragraph with the next one and erase repetitions. PUT references whenever there is a statement. 
[bookmark: _Hlk180700531][bookmark: _Hlk223960916][bookmark: _Hlk180702020][bookmark: _Hlk180701873]The agriculture sector has an important role in every economy, especially in developing economies. It provides a major source of income, employment, and food to the economy. The growth of the agricultural agriculture sector is necessary for reducing the poverty level. Attaining food self-sufficiency is one of the basic needs of every nation. Food is considered as the basic need of a man. In the same manner, food security is considered as the basic need of a nation. Besides this, a clean, healthy, and sustainable environment is essential in the enjoyment of our human rights. On 28 July 2022, the United Nations General Assembly declared that everyone on the planet has a right to live on a healthy environment. This landmark decision is was the result of decades of mobilization of various stakeholders. States should implement their commitments and scale up their efforts (Geneva Environment Network, 2022). FOur farmers are a vital part of our economy, providing jobs for people in rural communities and food for our tablesthe consumers. Also, Farmers farmers play a critical role in protecting our the environment and helping to tackle climate change by locking carbon into soils.
[bookmark: _Hlk180700984]The harmful effects of hazardous pesticides on the environment have been a cause of concern among UN agencies and the international community. Many hazardous pesticides have been linked to environmental pollution, and are a threat to beneficial bio-diversity, due to devastating effects on non-target species such as honeybees and earthworms. Spraying of pesticides leads to air, soil, and, water pollution which can be prevented by using safer formulations or natural farming techniques. Organic farming fields have five times higher plant species richness, 20 times higher pollinator species, and higher earthworm abundance as compared to conventional. In Uganda, the PepsiCo foundation has teamed up with the global humanitarian organization CARE (put reference) to equip small holders’ female farmers with the knowledge and technical support to grow high demand crops using sustainable methods. If women farmers gain access to the same resource as their male counterpart the entire world will eat. World wide effort is going on to lend the agricultural land to female farmers. (add references) 
One significant development in Kerala in1990s is the evolution of Kudumbasree MEANING WHAT?, a network of women’s groups organized into 3 three tiers of community-based organizations with every family below the poverty line is organized into Ayalkootam (Neighborhood groups). During 2011 the Govt Government of India had adopted the project of women farmers under Mahila Kisan Sashakteikaran Pariyojana (MKSP) ???? explain as a sub component of Deendayal Antodaya Yojana-NRLM explain in order to build the capacity of women in the domain of agriculture and to follow sustainable practices. The Government of Kerala accepted the project and the responsibility for doing the collective activities was attributed to for Kudumbasree. From 2012, Joint Liability Groups (JLG) were formed for getting assistance from NABARD as bank linkage amount ???? . Each of the group consists of 4 four to 10 numbers. Group farming under JLGs is adopted as a policy measure to revive Kerala agriculture. The group farming practice under JLGs allowed landless women to do practice some farming.

Review of Related Studies
The agriculture sector in India provides employment to a large portion of the people, but. But poverty and hunger are common within the sector. The sector provides insufficient income and food items and many people are malnourished. Smallholder farmers dominate the farming sector in India. From a national perspective, the smallholders should be strengthened by with quality seeds, advanced technologies, and knowledge and awareness to increase productivity and also nutritional security. (Singh et.al.,2015)
In Kerala There there is the an high density of population in Kerala. Secondly, The the state is on the path towards increasing urbanisation. The urbanisation trend along with nuclear families led to fragmentation of holdings. Thus, it became out of scope for the agriculture sector to incur large-scale farming. Kerala ranks top with respect to small and marginal landholdings with an estimated 99.40 percent of the farmers holding less than 2 hectares. (York et.al. ,2011)
Collective action through formal and informal groups has been used by the poor in Africa to improve the well-being of small and marginal farmers. Based on Oxfam’s experience in sub- Saharan Africa, collective action has the benefit of improving the position of small-scale farmers in markets including the distribution of inputs and training, economies of scale, and increased bargaining power. In a smallholder agricultural system, there may be problems connected to poor market information, high transaction costs, partial and asymmetric information, lack of coordination, and lack of market power. Also, group marketing can be used as a strategy to strengthen linkages and build trust among farmers and traders. Collective action has the advantage of improving the position of small-scale farmers in markets including the delivery of inputs and training, economies of scale, and increasing bargaining power. Farmers are more able to obtain information, reach quality standards, and operate on a larger scale when they pool financial and labour resources (Shiferaw & Muricho, ,2011)
Farmland consolidation is a chief factor for sustainable development of the farming system and an aim of for most of the medium-sized farms in the country. The consolidation provides conditions for more efficient land use and helps increase farm incomes. The role of trust, communication, and learning, the role of transaction cost and governance, the structure of cooperation, the role of the state, the role of the market, and competition are important factors. The informal institutions as a part of the institutional environment have a strong impact on the development of social capital and cooperation in rural areas (Takayama & Nakatani, 2018).
Land availability for cultivation in Kerala is limited. Even if the land is available, landowners are not willing to give their land for cultivation. Assurance and compulsion on the part of local government and agricultural officers are required. Another factor is that the lease amount is high, but it is not uniform across the state. Collective farming by Kudumbasree proved that agriculture with proper institutional support can be considered as a livelihood activity. (Kumaramkandath, & Verghese, 2016).
The capacity building of Community-Based Organizations (CBOs) for empowering the poor to permit them to participate in developmental programmes for the sustainable development is required. Social mobilization is considered as an important approach that facilitates the capacity-building of the disadvantaged sections of society. Social mobilization for capacity- building in order to achieve participatory development involves the following stages: (1) building of awareness (2) forming groups with consisting of poor members (3) identification of factors contributing to the problems they are facing and (4) taking up of collective action for their sustainable development. The strategy for capacity building of CBOs involves two stages. The first one aims at promoting the social development of the stakeholders and the second emphasizes on personal development (Kumaran, 2006)
Group members have the potential to overcome the constraints faced by small farmers at the individual level. Also, the capacity to mobilise resources, extension orientation, marketing effectiveness, technology adoption, capacity building act as the variables to measure perceived effectiveness (Sajesh & Ramasundaram, 2013).
The present study is an attempt to examine the role of group farming practice in Kerala towards maintaining sustainability.
Objectives
[bookmark: _Hlk180664520]The present study focusses upon the three objectives
· To find outquantify the area of fallow land cultivated through JLG farming in Kerala
· To examine the change in the economic status of women through JLG farming
· To examine the sustainable nature of JLG farming

Methodology of the Study
The study had adopted both primary and secondary data for examining the objectives. The secondary information is collected mainly from official website of Kudumbasree and various NSSO rounds and report of UN. First and third objectives are examined through secondary data. The second objective of examining the change in economic status of the JLG farmers, the change in monthly income of the farmers were taken. The monthly incomes of the farmers before entering in to JLG farming and after entering in to JLG farming were compared. To examine these 340 respondents were taken randomly from the 170 JLG s in Palakkad district of Kerala.  
Explain better the methodology. Did you use a questionnaire? Who developed it? Did you make a pre-testing? Who submitted the questionnaire? Where? At the farm? At the office? At the market? How much time for each questionnaire? What about non response rate?  How do you ensure that the selected people have been chosen randomly? When did you make the interviews? Which software was used for data processing? 
Fallow Land Cultivation through Group Farming
The agriculture sector has an important role in every economy, especially in developing economies. It provides a major source of income, employment, and food to the economy. The growth of the agricultural sector is necessary for reducing the poverty level. Attaining food self-sufficiency is one of the basic needs of every nation. Food security means the ability to assure sufficient, nutritious, and safe food for everyone. Food is considered as the basic right of man. In 2008 the Govt Government of Kerala had has introduced the Conservation of Paddy paddy and wet land Act in order to restrict the conversion of paddy and wet land and to promote the growth in agriculture sector in a sustainable manner. A policy of cultivating fallow land was also adopted. Cultivation of fallow land under different agencies was promoted. One of such initiative was the lease of land farming under JLGs.(Sandhya, 2022)
[bookmark: _Hlk180960607]One of the important aims of the Ninth Plan ?????? PLS explain was to enhance local food production. Initially, 44,225 collectives under Kudumbasree were formed. How? Were people obliged to set up groups? The role of these collectives is to lease fallow land, revive it, farm it and later sell it the output or use it for self-consumption depending on the needs of the members. One of the main objectives behind the establishment formation of JLGs farming was to promote fallow land cultivation. The local Govt Government bodies will identifyhave identified the area to be cultivated and assigned it to JLGs. The table shows the details of fallow land cultivated by the JLGs.




	Table - 1

	Fallow Land cultivation by JLGs in Kerala

	Districts
	Fallow land identified (hectares)
	Area converted to Farming (hectares)
	Utilization Ratio of Fallow Land

	Thiruvananthapuram
	246.05
	167.3
	0.68

	Kollam
	77.18
	24.54
	0.32

	Pathanamthitta
	296.68
	222.62
	0.75

	Alappuzha
	387.29
	184.82
	0.48

	Kottayam
	156.01
	151.96
	0.97

	Idukki
	4.86
	0
	0.00

	Ernakulam
	520.16
	337.11
	0.65

	Thrissur
	883.04
	768.9
	0.87

	Palakkad
	178.06
	178.06
	1.00

	Malappuram
	104.81
	91.86
	0.88

	Kozhikode
	208.01
	151.59
	0.73

	Wayanad
	407.24
	148.74
	0.37

	Kannur
	338.32
	132.33
	0.39

	Kasaragod
	978.55
	588.42
	0.60

	Total
	4,786.288
	3,148.31
	0.66

	Source: www.kudumbasree.org 2019



It is confusing. PUT the commas for thousands
A Total total of 4786.288 hectares of fallow land were identified in the state during the period from April 2019 to July 2019, of which 3148.31 hectares of land were converted in to farming. The largest amount of land identified from thewas in the district Kasargod district, which was followed by Thrissur and Ernakulam districts. The utilization ratio shows that all the identified fallow lands were converted in to farming in Palakkad district.  Nearly cent percent of identified land were converted in Kottayam district also, which was followed by Malappuram and Trissur districts. They weAre utilized almost 90 percent of the identified fallow lands were utilized. None of the identified lands were utilized in Idukki district. Utilization was comparatively lower in Kollam, Wayanad and Kannur districts. CAN YOU EXPLAIN WHY SUCH DIVERSITY? In The the state as a whole, two-third of the identified fallow lands were utilized. 

Economic Impact of JLG Farming upon Women 

The urbanisation process and the demographic growth??? has caused for a several changes in the nature labour class. The urbanisation process and attracted bynew opportunities in the non-agriculture sector, have attracted men are moving away from farming. People began to consider land as an asset and began to use it for non-agricultural purposes, including real estate.  The share of women in the sector is also low. The status of women as cultivators or farmers what is the difference between cultivator and farmers?? was very low. The status of cultivators and agricultural labourers is presented in Table - 2

	Table - 2

	Status of Labour Are the figures percentages? Or  thousands? 

	YEAR
	Type of workers

	
	
	

	
	Cultivator
	Agricultural labour
	

	
	Men
	Women
	Men
	Women
	

	1961
	26.1
	17.4
	14.9
	29.4
	

	1981
	19.01
	8.4
	28.1
	47.2
	

	1991
	17.9
	10.9
	27.8
	42.3
	

	2001
	10.1
	5.99
	17.5
	25.99
	

	2011
	10.82
	5.9
	15.3
	21.41
	

	CGR
	(-) 21.29
	(-) 22.13
	(-) 4.12
	(-) 11.58
	

	Source: NSS rounds
	



The table shows that the share of both men and women as cultivators and agricultural workers has decreased over the decades. The compound growth rate (CGR) over the period shows that deceleration of both the cultivators and the agricultural labourers were more higher among women than men. 
Group farming through JLGs gave an opportunity for women farmers to cultivate be independent  rather than acting as agriculture labourlaborers . Each group consisted of 5 five members on an average. The Table -3 shows the data regarding number of JLG groups formed and the land area cultivated by them during the years.

	Table:3

	Area cultivated by JLGs must put comma to indicate thousands

	Year
	Area cultivated (Ha)
	No of groupsGroups (n)

	2006-07
	17,370
	26,499

	2007-08
	21805
	31680

	2010-11
	19850
	39734

	2011-12
	44549
	45776

	2014-15
	38706
	61836

	2015-16
	49960
	54167

	2016-17
	51113
	45108

	2017-18
	23307
	51600

	2018-19
	24980
	70555

	2019-20
	30330
	75591

	2020-21
	32369
	73168

	CGR
	3.8
	9.72

	Www.Kudumbasree.Org



The table shows that there is an increase in of the cultivated area cultivated and of the number of JLG groups over the years. It also shows that the growth rate in number of JLG groups were almost three times larger than that of area cultivated. 

Increase in Monthly Income
The study about the 340 JLG members in Palakkad district of Kerala, from 170 JLGs, shows that there is hike in the mean income of the farmers after joining the this farming practice. This will havehas had positive effects upon economic, social, and cultural rights of the farmers by allowing them to avail adequate housing, adequate health and adequate schooling to for the  children, etc. Coulter (2011) says that if you teach a man is trained to farm, his family will eat, if you teach a woman is taught to farm, the entire community will be benefited. (Coulter,2011). The average monthly income before and after joining group farming is depicted in Table:54.



	Table – 4

	MChange in monthly income of JLG members 
after the entry in tojoining group farming

	Category
	Monthly Income (in rupees)

	
	Minimum
	Maximum
	Mean
	Std. Deviation

	Before joining GF
	500
	55,000
	5,862
	7,143

	After joining GF
	2,000
	56,000
	7,969
	6,892

	Source: Primary Data



The table shows that the average monthly income before joining Group group farming activity was 5,862 rupees. It has been increased to Rs. 7,969 after joining the groups. So, it may be inferred that group farming has contributed to 35.94 percent increase in monthly income. The important factor to be noted is that the minimum monthly income of the farmer respondents has increased from Rupees 500 to Rupees 2,000. There was a more unequal distribution of income before entering into group farming as the standard deviation was Rs.7,143. But after that, it has been decreased to Rs. 6892.It will have greater impact upon the livelihood of the farmers. Their standard of living will increase due to this. Hence, it will lead to more improvement in their empowerment level too. Therefore, the entry to group farming has caused a positive impact upon their income level. There was a more unequal distribution of income before entering into group farming as the standard deviation was Rs.7143. But after that, it has been decreased to Rs. 6892. THE statements about improved quality of life are not proven. There is no table with data about variables different from income. 
Group Farming and Environmental Sustainability
Farming has an important role in for the economic development of a region, but it is  also. Unfortunately, farming is still one of the biggest sources of pollution. The impacts of agricultural pressures includes loss of biodiversity, risks to human health, higher water treatment costs for the public, and economic damage to fisheries, tourism, and recreational businesses. Proper approach, funding and motivation is needed to change this. We need modern, well-funded regulation of agriculture supported by advice and incentive. Properly funded farmers can protect and improve the environment.
In India.. or in Kerala? Available Our farmlands have reduced reduced  to just a little over a hectare per household. The soil is depleted of its nutrients, by overusing chemicals, and wrong products. The farmer seeks the less expensive versions of agrochemical substances, which are also of low-quality. Farmers They knew know very little that they are over tilling the land, destroying its cover, and hurting its natural system. When shorn of its cover, the eroded land expels in to the atmosphere carbon dioxide and other greenhouse gases what it had contained within it for centuries and it this is one of the causes for of climatic change.
The harmful effects of hazardous pesticides on the environment have been a cause of concern among UN agencies and the international community Many hazardous pesticides have been linked to environmental pollution, and are a threat to beneficial bio-diversity due to devastating effects on non-target species such as honeybees and earthworms. Spraying of pesticides leads to air, soil, and, water pollution which can be prevented by using safer formulations or natural farming techniques. 
The sustainability of group farming is examined through the method of cultivation that the groups are following. Organic farming fields have five times higher plant species richness, 20 times higher pollinator species, and higher earthworm abundance as compared to conventional fields. Removing highly hazardous pesticides from agricultural practice in low- and middle- income countries is crucial to ensuring community and environmental health and occupational safety of farmers.
Organic farming globally practices higher levels of pest infestation, but this effect highly depends on the pest type. Organic farming practices can match or outperform conventional pest control practices against pathogens and animal pests whereas weeds are much more plentiful in organic than in conventional systems. Thus, ecological intensification based on organic farming can contribute to the control of animal pests and pathogens by enhancing biological control services and limiting their invasion levels (Muneret, et.al., 2018).
[bookmark: _Hlk180957416]Initially, the cultivation under JLGs was aimed to follow organic methods only. Organic methods of cultivation are eco-friendly and sustainable. Later on, other JLGs which followed mixed path were also formed. The Government of Kerala to ensure a sustainable way of life is encouraging the organic method of cultivation. To encourage organic farming on fallow land, incentives Incentives were given to the JLG groups. As per the nature of the crop, the incentive amount varied. In the case of Paddy, the incentive was provided to those JLGs with a minimum cultivation of 50 cents (0,20 ha)and a maximum of 12.5 acres. Special consideration is given to mono-crop. Preference is also given to those JLGs where marketing is done through kudumbasree. It will be sanctioned up to 12 acres. In the case of crop Banana, a minimum area of 50 cents (0.20 hectares) and a maximum of 2.02 hectares should be cultivated. In villages, the number of plantains is limited to 400 and the area is limited to 0.20 hectares in the case of mono-crop and 4,000 in 2.02 hectares in the case of the mixed crop.  The maximum limit for giving incentives is 12 acres (4.86 hectares). The minimum area for vegetable cultivation is 25 cents in villages and cities. Here, area incentive is Rupees 3,520 per acre. The minimum area both in rural and urban areas was 25 cents and the maximum area was 7 acres. For The the area incentive for vegetables and tubers was rupees Rupees 2,200. The incentives were given strictly to those JLGs which followed Organic the organic method of cultivation
The Table 5 shows that the number of JLGs, the number of women farmers and the area under organic farming in Kerala

	Table - 5 put commas for thousands

	JLG s involved in Organic method of cultivation in Kerala

	Sl No
	Districts
	Total no of JLGs involved in Organic Farming (n) 
	Total No of Wwomen farmers involved in Organic Farming (n)
	Area under Organic Farming (Ha)

	1
	Thiruvananthapuram
	758
	3,760
	428.33

	2
	Kollam
	1,733
	7784
	1016.12

	3
	Pathanamthitta
	1,490
	5279
	326.8

	4
	Alappuzha
	1129
	6711
	122.33

	5
	Kottayam
	711
	3287
	502.71

	6
	Idukki
	1556
	5641
	394.2

	7
	Ernakulam
	782
	4711
	446

	8
	Thrissur
	2142
	8870
	833.54

	9
	Palakkad
	615
	3300
	557

	10
	Malappuram
	512
	2404
	173

	11
	Kozhikode
	1054
	4843
	308.8

	12
	Wayanad
	1568
	5361
	313

	13
	Kannur
	811
	4340
	294.2

	14
	Kasaragod
	1207
	6780
	182.5

	Total
	16068
	73071
	5898.53

	www.kudumbasree.org


The table shows that the greatest number of JLGs engaged in organic farming is located in Thrissur district. Second and third position belonged toare occupied by Kollam and Wayanad districts. The Highest highest number of women farmers involved in organic farming also belonged to the Thrissur district. This was followed by Kasargod and Alappuzha districts. The largest area brought under organic farming was in the Kollam district, which was followed by Thrissur and Kottayam districts. 
Conclusions

in the state of Kerala The group farming practiced by JLG farmers have has resulted in the cultivation of fallow lands in the state of Kerala. 3,148.31 hectares of fallow land were converted in to farming in July 2019. The farming was not limited to the fallow land only. The women marginal farmers got an opportunity to farming. Women, otherwise acting as agricultural labourers or housewives, became independent farmers during the time period observed in this study. The JLG farming has caused for an increase in the mean income level of farmers. The JLG farming has also caused for the reduction in of the unequal distribution of income among the farmers. Group farming practice encouragedencouraged the organic method of cultivation. Separate JLGs were formed in order to encourage sustainable cultivation. 
Further research is required to evaluate the spillover of other socioeconomic benefits for the communities as a whole. Community as a whole will be benefitted by cultivating the fallow land and through the environment friendly practices.
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