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Constraints encountered by dairy farmers in drought prone areas of Tamil Nadu due to climate change

Abstract
The consequences of climate change are continuously increasing, constituting a major threat to livestock production, which are in the form of extreme high temperatures, drought, intensive rainfall and floods. These weather events impact dairy production significantly leading to reduced milk production, lowered milk quality and decreased reproductive performance. The aim of this study is to assess the perception of dairy farmers about climate change and the constraints faced by the dairy farmers in drought prone areas due to climate variability. The variables considered in the climate change perception study were temperature and rainfall while the social, technological,  communication, institutional and financial variables were taken in the constraints category. The primary data were collected from 180 small holder dairy farmers from three districts of Tamil Nadu through a pre-tested structured interview schedule. The results revealed that 88.33 per cent of the respondents were aware about climate change phenomenon and about 59.44 per cent were aware about the predictability of climate change. About 77.22 per cent and 68.33 per cent of the respondents were aware about increase in temperature and time of onset of monsoons respectively. The significant constraints perceived by dairy farmers due to climate change were limited awareness on adaptation practices and inadequate knowledge regarding climate related risks and mitigation measures. The other notable constraints expressed by the dairy farmers were limited availability of feed and fodder, limited market access for inputs during drought and limited availability of grazing land. The results of this study have implications for policy makers and researchers in the dairy sector which will aid in framing policies and develop interventions to tackle drought and to improve dairy development activities.
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Introduction


India has been identified as one of the countries highly vulnerable to climate change (INCCA, 2010). Recent studies showed a significant increase in temperature, incidence of frequent heat waves, droughts, extreme precipitation events, and intense cyclonic activities (Ray et al., 2019; Rohini et al., 2016; Sharma and Majumder, 2017). Of late, climate change is also perceived to be an important limiting factor in crop and dairy production. Small holder farmers, who dominate livestock production in India, are increasingly exposed to climate risks such as rising temperatures, reduced rainfall and extreme weather events. In India, Tamil Nadu is prone to droughts and floods impacting agriculture and allied activities like dairying. While the impacts of climate change are global, understanding the perceptions and responses of local farmers remains a critical gap, especially in the context of smallholder dairy farmers who are directly dependent on the environment for their livelihood activities. There is an urgent need to create a constructive and comprehensive knowledge base for decision-making by identifying and integrating the heterogeneous information on farmers’ perceptions and adaptation action (Datta and Behera, 2022). In this context, this study has been undertaken to assess the perception of small holder dairy farmers on climate change and to document the constraints faced by them dairy farmers to combat climate change induced drought in Tamil Nadu for developing suitable strategies and interventions. 

Methodology

The study was conducted in the drought vulnerable districts of Tamil Nadu focusing on small holder dairy farmers. A total of 180 respondents were selected for the study, 60 each from Perambalur (highly vulnerable), Tirunelveli (medium vulnerable) and Tiruppur district (less vulnerable). An Ex-post facto study was performed and the data was collected from the dairy farmers during the period of May 2024 to January 2025 through personal interviews using a pre-tested structured interview schedule. The schedule was designed to collect primary data on farmers’ perception on climate change (change in climate, predictability, alterations in temperature and rainfall) over the past 10 years and elicit the constraints encountered by the dairy farmer in the adoption of various adaptation measures to tackle climate variability. For the measurement of farmers’ constraints towards climate variability, items were collected from pertinent literature and discussion with subject matter specialists. In determining the perceived constraints, items were measured on a four-point continuum as highly perceived, medium perceived, low perceived and not perceived, and assigned scores of 4,3,2 and 1 respectively. Further for assessing the severity of the problems/constraints encountered by the farmers and ranks them, Problem confrontation index (PCI) was used.
Results and discussion

The perception of small holder dairy farmers on climate change and the constraints faced by them in the adoption of various adaptive measures to combat climate change are discussed under the following heads :-
Dairy farmers' perception on Climate Variability

The dairy sector is predominantly occupied by small and marginal farmers confront with various challenges in changing climate patterns. The farmers’ perception on climate variability is crucial for formulating effective adaptation strategies faced due to drought and floods. The Table 1 shows that perception of dairy farmers on climate variability over the past 10 years in selected drought prone districts of Tamil Nadu. 

Table:1 Distribution of Dairy Farmers based on their perception on climate variability 
	Variables
	Disagree
	Unaware
	Agree

	Changes in climatic pattern 
	7(3.89)
	14(7.78)
	159(88.33)

	Increase in temperature
	35(19.44)
	6(3.33)
	139(77.22)

	Changes in the timing of south-west monsoon
	30(16.67)
	27(15)
	123(68.33)

	Changes in the timing of north- east monsoon 
	44(24.44)
	18(10)
	118(65.56)

	Increased vector/ parasitic incidence
	35(19.44)
	11(6.11)
	134(74.44)

	Occurrence of frequency of drought
	32(17.78)
	22(12.22)
	126(70)

	Predictability of Climate 
	62 (34.44)
	11(6.11)
	107(59.44)


It is clearly evident from table1 that, majority of respondents (88.33%) agreed that climate pattern is changing over the last 10 years, while 7.78 per cent of respondents disagreed that climate pattern is changing and the remaining 3.89 per cent were unaware on the changes in climatic pattern. The result is in agreement with the finding of Abazinab et al. (2016), who reported that 79.2 per cent of the respondents perceived climate change over the last 20 years. Similarly, the finding is in agreement with Asrat (2018), who reported that 52% of the respondents of Northern Ethiopia from the wet lowland and 62% from the dry lowland had perceived a change in climate. Majority (77.22 %) of the respondents agreed that there is an increase in temperature over the last decade, while 19.44 % of the respondents disagreed and the remaining 3.33 % were unaware of the alterations in temperature. The results of the study is in agreement with the findings of Abazinab et al (2022) and Adeoti et al. (2016), who had reported that majority of respondents perceived an increase in temperature due to climate change. 

With respect to changes in the timing of Southwest monsoon (May - June), nearly two-third of the respondents (68.33%) agreed that there is a change in the timing of south west monsoon rains, while, 16.67 % revealed that they were unaware of change in monsoon rains and the remaining 15 % disagreed in the timing of monsoon. On the other hand, with regard to the changes in the timing of Northeast monsoon (November - December), majority (65.56 %) of the respondents agreed that there is change in the timing of monsoon rainfall, while, 24.44 % of the respondents respectively perceived that they were unaware of changes in North east monsoon rains and the remaining 10 per cent disagreed in the timing of Northeast monsoon. 

It could be observed that, nearly three-fourth of the respondents (74.44%) agreed that vectors/parasites are increasing at an alarming rate due to changes in grazing patterns, decreased pasture quality and stress of the animals due to drought, whereas 19.44 % of the respondents disagreed that there is an increase in parasitic incidence and the remaining 6.11 % were unaware of the increase in vector /parasitic incidence due to climate variability.

 With respect to occurrence of frequency of drought, majority (70.0%) of the respondents agreed that there is increase in the occurrence of drought over the last decade, while 17.78 % disagreed on the occurrence of drought and the remaining 12.22 % were unaware about discernible changes in the occurrence of drought. This could either be associated with the increased temperature and variations in rainfall. The findings of the study are in line with the findings of Asrat et al (2018) who highlighted that those farmers living in the dry lowland area in North-West Ethiopia perceived more change in climate. With regard to the predictability of climate during the last 10 years, majority of respondents (59.44 %) agreed that climate is unpredictable, while about 34.11 % disagreed on the predictability and the remaining 6.11 per cent of the respondents were unaware about the predictability of climate. The results are consistent with the findings of Belay et al (2021), who revealed that changes in rainfall distribution and high temperature are the most common indicators of climate change. 
Furthermore, the dairy farmers in the study area also agreed that increase in the prevalence of vectors and parasites in recent years, especially during drought leading to incidence of parasitic diseases like Babesiosis, Theileriosis etc., which have lead to deterioration in the health of dairy animals thus causing a significant decline in milk production. Further, this had lead to increased expenditure towards treatment of dairy animals inflicted with parasitic diseases and to adopt various tick control measures. The farmers also opined that there is a significant increase in temperature and variations in timing, duration and amount of rainfall over the past decade. They also revealed that the occurrence of drought was worse during 2016-17 due to significant deficit in rainfall during Northeast monsoon. They also recollected that the number of heat wave days increased substantially followed by decrease in rainfall during 2023-24 impacting negatively on the dairying activities. 

Constraints faced by dairy farmers due to drought in selected districts of Tamil Nadu

The dairy farmers in Tamil Nadu are confronted with severe constraints and challenges as a result of drought due to limited water availability, shortage of fodder, decreased milk production, health disorders due to nutritional deficiencies, heat stress etc. The constraints as expressed by the farmers and the extent of confrontation are presented in the Table 2. 

Table 2. Constraints faced by the farmers and the extent of confrontation towards adaptation to Climate variability
	Constraints
	Extent of Problem confrontation
	PCI
	Rank Order

	
	High


	Moderate 
	Low


	Not a Problem 
	
	

	Limited knowledge on drought preparedness
	108(60)
	42(23.33)
	29(16.11)
	1(0.56)
	437
	I

	Limited training programmes offered on climate change and mitigation
	52(28.89)
	75(41.67)
	44(24.44)
	9(5)
	350
	II

	Limited availability of water feed and fodder 
	69(38.33)
	40(22.22)
	61(33.89)
	10(5.56)
	348
	III

	Limited access for critical inputs during drought like silage, feed blocks etc.
	70(38.89)
	27(15)
	83(46.11)
	0(0)
	347
	IV

	Limited availability of grazing land
	74(41.11)
	25(13.89)
	65(36.11)
	16(8.89)
	337
	V

	Mitigation measures adopted does not yield desired results
	72(40)
	52(28.89)
	54(30)
	2(1.11)
	324
	VI

	High cost of Recommended Mitigation measures 
	58(32.22)
	32(17.78)
	72(40)
	18(10)
	310
	VII

	Limited veterinary services at the door steps
	43(23.89)
	29(16.11)
	102(56.67)
	6(3.33)
	289
	VIII

	Inadequate shelter facilities
	36(20)
	43(23.89)
	88(48.89)
	13(7.22)
	282
	IX

	Limited availability of quality inputs during drought
	47(26.11)
	31(17.22)
	74(41.11)
	28(15.56)
	277
	X

	Limited marketing facilities 
	13(7.22)
	29(16.11)
	104(57.78)
	34(18.89)
	201
	XI

	Meagre compensation received from Govt. agencies during drought
	1(0.56)
	29(16.11)
	104(57.78)
	46(25.56)
	165
	XII

	Limited credit facilities offered during drought
	15(8.33)
	22(12.22)
	38(21.11)
	105(58.33)
	127
	XIII

	Less awareness about climate related risks (drought)
	9(5)
	3(1.67)
	33(18.33)
	135(75)
	66
	XIV



The results presented in table 2 revealed that the most significant problem encountered by the dairy farmers was limited knowledge on drought preparedness with a problem confrontation index (PCI) of 437. About 60% of the respondents revealed that they have insufficient knowledge on drought adaptation measures. Kant et al. (2015) and Sankhala et al. (2016) reported that limited knowledge on adaptation measures as an important constraint. The second most important constraint as perceived by the farmers is limited training programmes offered by institutions regarding climate related risks and mitigation (PCI 350, 28.89 %). The findings may be attributed to limited coverage of subjects on climate change and mitigation strategies by institutions and extension agencies during capacity building programmes.


The next serious constraint encountered by farmers is limited availability of water, feed and fodder and (PCI 348, 38.33 %) during drought. Water is very essential for daily consumption of dairy cows and for cleaning sheds etc. and acute scarcity during drought affects the dairy farm operations severely. Likewise feed and fodder shortage leads to purchase of alternative feed stuffs (TMR) which escalates the cost of feeding and production costs. Limited access for critical inputs during drought like silage, feed blocks etc. is reported as the next serious constraint by majority of the farmers (PCI 347, 38.89 %). 

The other notable constraints include limited availability of grazing land (337, 41.11 %), mitigation measures adopted not yielding desired results (PCI 374, 40%) and  high cost of recommended  inputs such as feed supplements as mitigation measures (310, 32.22%). The reason for inadequate grazing land might be due to the prevalence of harsh climatic conditions restricting the growth and development of lush green fodder. Further, it was observed that animals were allowed for uncontrolled grazing. With regard to the constraint mitigation measures not yielding desired results, the farmers were not satisfied with recommended tick control measures and it has become a recurring problem leading to production losses. 


The constraints such as limited veterinary services at the door steps (289, 23.89 %), inadequate shelter facilities (282, 20 %), limited availability of quality inputs during drought (277, 26.11 %), limited marketing facilities (201, 7.22 %), meagre compensation received from institutions during drought (165, 0.56 %), limited credit facilities offered during drought (127, 8.33 %) and less awareness on climate related risks namely drought (66,5%) were ranked in that order.

These varied reasons collectively emphasize the multifaceted challenges faced by dairy farmers of Tamil Nadu, emphasizing the necessity for comprehensive support systems addressing technical, educational, financial, and infrastructural aspects to combat the negative impact of drought in dairying. Further, it is suggested that establishment of fodder banks and promote silage making during flush periods and feeding during drought, development of community pasture lands cultivating climate resilient grasses, supply of fodder seeds in optimum time and promoting fodder conservation techniques, organizing farmer field schools on integrated nutrient and health care management to increase the adaptive capacity of dairy farmers will address the problems faced by the small holder dairy farmers during drought.
Conclusion

Small holder dairy farmers in Tamil Nadu are vulnerable to recurrent intensity and severity of drought coupled with insufficient rainfall. This paper explores the perception of dairy farmers towards climate variability and constraints faced by them towards climate change adaptation. The findings of the study revealed that majority of the dairy farmers are aware of climate change (increasing temperature and decreasing rainfall and onset of monsoon over the past ten years. With regard to the constraints faced, limited knowledge on drought preparedness, limited trainings offered on climate change and mitigation and were ranked as the most critical constraints and thus more attention on imparting knowledge to the farmers on climate related risks and mitigation measures need to be considered in drought adaptation planning. Further, it is suggested that establishment of fodder banks and promoting fodder conservation techniques like silage and hay making to ensure sufficient fodder availability during drought periods, development of community pasture lands by cultivating climate resilient grasses, organizing farmer field schools on integrated nutrient and health care management to increase the adaptive capacity of dairy farmers.
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