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Assessing the Effectiveness of District Agrometeorological Units (DAMUs) in Farm Planning and Management: An Empirical Analysis of Agro-Advisory Services


Abstract 
The current research study measured the role of District Agro-Meteorological Units (DAMUs) in planning and management of farms by performing an opinion-based assessment on the agro-advisory services in Birbhum and Malda. Purposive and random sampling were used to select 80 respondents (40 beneficiaries and 40 non-beneficiaries). The structured interview schedule was used to gather data that were analyzed using the Mann Whitney U test. The outcomes demonstrated that there were no significant differences in age and farming experience, and this means that everyone was involved. Nevertheless, the beneficiaries were much better educated, more exposed to the media, owned more land and earned more. They also were more inclined toward the use of agro-advisory resources including mobile applications, WhatsApp, and SMS services based on DAMU. Statistical testing demonstrated that, DAMU had a significant positive effect on the decision-making of farmers with regards to the irrigation, pesticide application, and crop planning (p < 0.001). There was a reported high intensity of cropping, high productivity, and a low cost of irrigation by the beneficiaries. Nevertheless, the two parties concurred that DAMU was not capable of averting natural disasters or eliminating weather fluctuations. 
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1.Introduction: 
Climate change, especially drought, is particularly vulnerable to Indian agriculture, with two thirds of the nation relying on rain-fed farming and even the irrigated one being reliant on the monsoon (Lal,2011). Flooding is also an issue in many parts of the country especially in the east where floods are a common phenomenon. Devastation is also caused by heat waves in the central and northern regions, frost in the northwest, and cyclones on the eastern coast(Panigrahi et al., 2023). The recent years have witnessed an increase in the number of extreme weather events as a result of the increased air temperatures that pose the threat of huge losses in agricultural productivity. Indirect and direct implications of climate change on crops, soils, livestock, and pests all have an impact on agriculture (Ghanghas et al.,2015). Growth and productivity of crops with C3 photosynthetic pathway are facilitated by increasing carbon dioxide in the atmosphere which fertilises crops. Temperature rise can also affect many factors of crop growth, including photosynthesis, respiration rates, and length of crops (Brautigam and Gowik,2016). It can also possibly affect the distribution and survival of the pest populations which can lead to development of new pest-crop equilibriums. Also, it may raise evapo-transpiration, reduce the effectiveness of using fertilizers in soils, and accelerate the mineralization process of nutrients in the soil (Jayalakshmi et al., 2021). Another significant indirect impact of climate change on agricultural land use in India is due to the availability of irrigation water, occurrence and severity of inter- and intra-seasonal droughts and floods, changes in soil organic matter, soil erosion, pest changes, loss of arable land through submerging coastal land, and availability of energy(Raghuvanshi and Ansari 2020).To deal with this problem, IMD has established a national network of over 130 Agro-Meteorological Field Units (AMFUs) and over 200 District Agro Met Units (DAMU) under KVK management by 2021. Within West Bengal, agricultural extension has increasingly moved beyond a purely top-down public advisory model toward a more pluralistic system in which KVKs, ATMA platforms, and digital extension channels play an important role in knowledge dissemination and farmer engagement (Ghosh et al., 2025). These interdisciplinary units are in responsible of generating and disseminating district and sub-district agro-met advisories (Baruah,2021). These advisories are being empowered to the farmers so that they can plan and manage their farming based on climatic situations (Amar et al.,2025; Badavath et al., 2025). Indian Meteorological Department (IMD) and ICAR started the Gramin Krishi Mausam Seva (GKMS) scheme to establish District Agro-Met Units (DAMU) at each district throughout India in order to give the weather information and agro-advisories required for the block/taluka level agricultural community (Dutta etal.,2025). IMD is generating and distributing quantitative District/Block level weather forecasts up to 5 days ahead of farmlands under GKMS scheme. The products contain quantitative predictions of the key meteorological parameters such as rainfall, maximum and lowest temperature, wind direction and speed, relative humidity, and cloudiness(Singh et al., 2018). These products are utilized by the AMFUs / DAMUs to develop district / block level agro-met advisories twice a week on Tuesday and Friday and deliver them to the agricultural community to help them make informed decisions on the daily running of their farms (Rathore et al.,2025). 
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2. Research Methodology: 
The current research was carried out in the Birbhum and Malda districts in 2022 where DAMU (District Agro-Meteorological Unit) programs were underway and in the form of Krishi Vigyan Kendras (KVKs). Two KVKs were chosen in the study, one in each district, using a purposive sampling method, depending on their active participation in DAMU advisory dissemination.  Moreover, two Community Development (CD) blocks were selected in each of the chosen districts based on the level of the DAMU activities and accessibility. Based on this, Ratua-I and Ratua-II blocks were sampled in Malda district and Illambazar and Sriniketan blocks were sampled in Birbhum district. Out of every chosen block, two villages were selected purposely with the aim of representing the areas that had different degrees of exposure to agro-advisory services.The respondents were divided into two groups i.e. beneficiaries (farmers who received DAMU agro-advisory services) and non-beneficiaries (farmers who did not receive these services). Simple random sampling was used to select 10 respondents per block including 5 beneficiaries and 5 non-beneficiaries. In this way, the sample size was 80 respondents (40 beneficiaries and 40 non-beneficiaries) with an equal proportion  of the two districts. To collect data, structured and pre-tested interview schedule was applied to guarantee reliability and consistency of responses. The data collected was coded, tabulated, and analyzed with the help of the relevant statistics tools. The Mann Whitney U test was used to study the differences between beneficiaries and non-beneficiaries. This is an appropriate non-parametric test used to compare two independent groups when data may not follow a normal distribution. The Mann-Whitney U test orders all the observations of the two groups and tests whether there is a significant difference of the distribution of the two groups. It was also very handy in this research to compare differences in variables like access to agro-advisory services, adoption behaviour, and socio-economic outcomes between the two groups of respondents.
  Missing reliability & validity 
  Tool description incomplete 
  Sampling explanation slightly repetitive
3. Results and Discussion
3.1 Socio-economic characteristics of beneficiary and non-beneficiary of District Agrometeorological Units (DAMUs)
The comparative study of the socio-economic attributes between beneficiary and non-beneficiary farmers shows that there are significant differences in the given variables of socio-economic status of the farmers which may be attributed to the impacts of accessing the programmes. The average age of non-beneficiaries (48 years) was a little more than the average age of beneficiaries (45.43 years), the difference was however observed to be non-significant statistically. This implies that age was not a decisive factor in the determination of participation in the programme, which implies inclusiveness of the programme by different age groups. Equally, the three years of farming experience did not significantly differ between the two groups , with non-beneficiaries recording an average of 19.58 years of experience and 20.67 years among the beneficiaries. This means that the duration of farming experience was not the determining factor of programme adoption. Conversely, the difference in educational status was highly significant , with the beneficiaries having the higher mean score than non-beneficiaries. The same discovery underlines the importance of education to the level of awareness, understanding and adoptions of development interventions by farmers. Farmers who are educated have higher chances of accessing information and using the available resources effectively hence their higher participation. The statistical significance of the access to information sources was also high. The level of personal media contact was significantly greater in beneficiaries than it is in non-beneficiary. On the same note, there was a significant difference in exposure to mass media between beneficiaries and non-beneficiaries. These findings highlight the significance of communication channels in the process of programme awareness and uptake. The more innovative agricultural practices are used, the more farmers are likely to be involved in them because they have greater access to extension services and media. The situation was significant in the household status , and the mean of beneficiaries was higher than non-beneficiaries. This implies that households which are comparatively better off have a higher probability of enjoying the development programmes, perhaps because of their increased ability to invest resources and risk. Variables of landholding also revealed great inequalities. The total landholdings of beneficiaries compared to that of non-beneficiaries was  greater. Likewise, there was a very high difference between cultivated land among the beneficiaries (17.95 bigha) and non-beneficiaries (10.61 bigha). These results indicate that farmers that had greater access to land assets tend to be more likely to engage in programmes or are better placed to do so, maybe because of greater economic stability and ability to embrace innovations. The income analysis showed that the difference between the two was significant with beneficiaries reporting higher and higher than the mean income (₹185,560) than non-beneficiaries (₹84,665). This means that economic outcomes are linked with programme participation though it cannot be conclusively determined without longitudinal analysis. The relatively wealthy farmers are also likely to access and enjoy such programmes. On the whole, the outcomes show that the demographical aspects age and farming experience do not play a major role when it comes to programme participation, socio-economic aspects like education, media exposure, household status, landholding, income are critical. The results are in line with findings of (Nannewar et al.,2025). 
Nevertheless, the identified differences also bring up the issues of equity and inclusiveness. The fact that more advantageous farmers tend to enjoy such programmes implies the necessity of the specific interventions that would be directed towards resource poor and less educated farmers in order to achieve more balanced and inclusive rural development.
Table 1: Comparison between beneficiary and non-beneficiary regarding Socio-economic characteristics
	Socio-economic characteristics
	Mean value
	t-value

	
	Non-beneficiary
	Beneficiary
	

	Age
	48
	45.43
	1.56 NS

	Educational Status
	3
	4.4
	7.85 **

	Farming Experience
	19.58
	20.67
	0.72 NS

	Personal media contact
	5.2
	7.62
	8.75 **

	Mass media exp.
	2.8
	5.82
	13.51 **

	Household status
	15.75
	20.71
	10.19 **

	Total Land (Bi)
	13.13
	21.97
	9.76 **

	Cultivated land
	10.61
	17.95
	9.83 **

	Total income
	84665
	185560
	7.37 **


NS= non-Significant, *= Significant at 5% level, **= Significant at 1% level

3.2 The comparative analysis between beneficiary and non-beneficiary farmers through Mann-Whitney U test 
The comparative study of beneficiary and non-beneficiary farmers  in terms of perceptions and outcomes of DAMU interventions demonstrates that significant and statistically significant differences are observed on the majority of statements. The test values and the p-values show that DAMU has played a significant role in the capacity of farmers to make decisions, the management practices of the farms, and the productivity of the farms. The findings reveal no significant differences between the beneficiary and non-beneficiary farmers regarding their perception that, DAMU cannot prevent natural calamity and  its existence cannot enable them to be better prepared to climate vulnerabilities (p = 0.216), DAMU helped them to reduce the effect of weather fluctuation in their crop (p = 0.569). These insignificant results imply that there is a common perception between the two groups that though DAMU can be used to give advisory and decision support, it cannot completely mitigate large-scale climatic risks and weather variability. On the contrary, most other variables showed highly significant differences. There was a strong agreement among the beneficiary farmers that DAMU enabled them to make immediate decisions in situations of natural calamities , which means that they were much responsive and situational in the face of extreme events. Likewise, the beneficiaries claimed much more autonomy in the operation of the farms, such as the number of irrigations or when to spray the pesticides and when not to irrigate. The findings illustrate the importance of DAMU in enhancing the real-time and information-based decision-making. The two groups also had marked differences in the outcomes of productivity. Farmers who were the beneficiaries stated that there was more increase in the number of crops, increase in crop production and better planning of crops during the dry season . Furthermore, the beneficiaries felt that the cost of irrigation was reduced  which implied that there was better efficiency in using the resources due to the DAMU advisories. Interestingly, there were also remarkable differences of some critical and reflective statements. There was a significant difference in the agreement of the beneficiaries and non-beneficiaries that DAMU enhanced dependency on external agencies and disparity between farmers . These reactions reveal the new issues connected with the unequal access and possible excessive dependence on institutional support. Further, the statement , Introduction of DAMU not at all changed anything in their farm, was found to have a very significant difference, which is a clear indication of the fact that beneficiaries felt that there were tangible changes that could be attributed to DAMU, which was not the case with non-beneficiaries. Training under DAMU was also effective as the beneficiary farmers greatly recognized the learning of general crop management practice. Lastly, the fact that the perception of the Establishment of DAMU is heavily positive  is also a testimony to the wide acceptance and institutional validity of the initiative by those who will benefit.
All these findings are indicative of the fact that DAMU is more of a decision-support and capacity-building tool and not a direct shock absorber against climatic extremes. The fact that there are no major differences in perceptions concerning the termination of natural disasters or complete mitigation of weather variations is the realistic interpretation among the farmers of the constraints of the advisory systems in the event of climate change. Nevertheless, the high and stable significance levels of the variables of decision-making, productivity improvement, and cost decrease reveal that DAMU has a significant positive effect on the adaptive capacity at the farm level. The availability of relevant, local and actionable information seems to enable beneficiary farmers to make quality operational choices, maximize the utilization of inputs and diversify cropping systems, which are significant components of climate-smart agriculture. The dramatic feeling of greater reliance on outside agencies and disparity of farmers should be considered with close policies. Although digital and institutional advice can be more efficient, the presence of inequalities in the availability of DAMU services can promote intra-community gaps. This indicates the necessity of the inclusion of outreach methods, capacity building of marginal farmers, and progressive encouragement of self-reliance and advisory services. On the whole, the findings prove that DAMU has already positively changed the farm decision-making process and productivity outcomes among beneficiaries as well as disclose the urgent socio-institutional issues that need to be resolved to make a positive impact that can be equitable and sustainable.
Table 2: The comparative analysis between beneficiary and non-beneficiary farmers through Mann-Whitney U test 
	Variable
	Group1
	Group2
	n1
	n2
	Statistic
	p

	DAMU cannot stop natural calamity; so, its existence cannot make us more resilient to climate vulnerabilities
	Beneficiary
	Non-Beneficiary
	40
	40
	686
	0.216 ns


	DAMU empowered us to take immediate decision during natural calamities
	Beneficiary
	Non-Beneficiary
	40
	40
	1585
	9.15E-17****


	DAMU helped me in reducing effect of weather fluctuation in cropping
	Beneficiary
	Non-Beneficiary
	40
	40
	748
	0.569 ns


	DAMU increased our dependency on outer agency towards crop planning
	Beneficiary
	Non-Beneficiary
	40
	40
	420
	1.66E-06****

	DAMU increased the disparity among the farmers
	Beneficiary
	Non-Beneficiary
	40
	40
	1255.5
	3.50E-06****

	Establishment of DAMU is a good decision of ICAR
	Beneficiary
	Non-Beneficiary
	40
	40
	1565.5
	7.37E-16****

	I can decide about number of irrigation
	Beneficiary
	Non-Beneficiary
	40
	40
	1565.5
	8.40E-15****

	I can decide on time of spray
	Beneficiary
	Non-Beneficiary
	40
	40
	1590
	3.63E-15****

	I can take decision whether to irrigate or not
	Beneficiary
	Non-Beneficiary
	40
	40
	1590
	1.51E-15****

	Increased number of crops in my farm
	Beneficiary
	Non-Beneficiary
	40
	40
	1584.5
	1.20E-16****

	Increased the production of crops
	Beneficiary
	Non-Beneficiary
	40
	40
	1582
	2.13E-17****

	Introduction of DAMU not at all changed anything in my farm
	Beneficiary
	Non-Beneficiary
	40
	40
	1600
	2.24E-15****

	It helps to decide the number of crops I should cultivate in dry season
	Beneficiary
	Non-Beneficiary
	40
	40
	1492
	2.76E-12****

	Reduces my cost towards irrigation
	Beneficiary
	Non-Beneficiary
	40
	40
	1566.5
	1.56E-14****

	Training under DAMU also taught me regarding general management practice of crops
	Beneficiary
	Non-Beneficiary
	40
	40
	1400
	3.98E-10****



3.3 Level of utilization of various agro-advisory information sources
 The source analysis of the sources used by the respondents to access agro-advisory services also demonstrates different processes between beneficiary and non-beneficiary farmers, which show the transformative role of institutional and digital communication platforms in the process of agro-advisory services. In relation to the State Agricultural Department, most of the non-beneficiaries (55%) stated that they used advisory services on a sometimes basis, whereas 45% stated that they never used it, and no one said they used it frequently. On the contrary, 100 percent of the beneficiaries claimed that they accessed services offered by the department sometimes. This implies the beneficiaries will retain at least partial contact with formal extension systems, but a significant percentage of non-beneficiaries will not be connected. The fact that the two groups do not have many instances of frequent usage shows that institutional outreach is there but may not be as strong or frequent. An extreme difference was noted in the use of email as a source of advice. The rest of the non-beneficiaries showed that they never used email and out of the beneficiaries, 55 percent had used email sometimes and 45 percent never. It means that the digital literacy and access to formal electronic media channels are significantly greater beneficiaries, but email was a somewhat underused tool in general, perhaps because the infrastructures or the usability is imited in rural areas. The application of WhatsApp shows that there was a considerable deviation between the two groups. Out of the non-beneficiaries, 60% of them used WhatsApp either sometimes or never, and no one indicated that they used it frequently. On the contrary, 80% of beneficiaries used it frequently and 20 percent used it sometimes. This clearly defined the WhatsApp as a powerful and highly efficient tool of distributing agro-advisory messages to beneficiaries, probably because it is accessible, has real-time communication ability and multimedia support. The same situation applied in the use of the other social media platforms, albeit in a lesser degree. Although 70% of non-beneficiaries never used these kinds of platforms and only 30% of non-beneficiaries used them on the rare occasions, those who were beneficiaries recorded a higher rate of use with 55 percent of using them sometimes and 45 percent never using them. Nevertheless, none of the respondents in both groups claimed to use social media platforms most of the time, which indicates that, although the social media platforms hold a potential, they are not presently part of the routine advisory practices. The mobile apps come in as a significant point of distinction between the two groups. Among those who did not receive benefits 65% of the non-beneficiaries said that they used mobile apps sometimes, and 35 percent never used them. Conversely, a hundred percent of the beneficiaries said they use the mobile applications frequently to access agro-advisory services. This observation is a potent demonstration of the efficiency of mobile-based interventions in improving the access to information and emphasizes the relevance of the platform based applications to the current agricultural extension system.The most notable contrast was in the reception of text messages in registered mobile numbers under DAMU programme. No non-beneficiaries responded to such messages  and all the beneficiaries  responded that they received these messages frequently. This is a clear indication of how the participation in the programmes is directly influenced in the delivery of information consistently and reliably. The SMS system on DAMU seems to be a very efficient and inclusive communication tool, which guarantees the last-mile connectivity.In non-beneficiary general text messages (not part of DAMU), 55 percent of non-beneficiaries said they never received them, as opposed to 35 percent of beneficiaries, which suggests that beneficiaries are relatively better equipped to receive mobile-based communication even outside programme-specific interventions. All in all, the results reveal that there was a digital and institutional gap between beneficiaries and non-beneficiaries. Beneficiaries are characterized with a much greater level of access to various sources of agro-advisory, specifically mobile applications, WhatsApp, and SMS services through DAMU. Conversely, the non-beneficiaries are more dependent on the less interactive and occasional sources and have little access to digital platforms. The findings highlight the high importance of ICT-enabled extension service in increasing dissemination of information and agricultural decision making. The fact that most of the beneficiaries rely heavily on the mobile-based tools indicates that these tools are effective in removing the traditional bottlenecks in extensions like the shortage of human resources and geographical barriers. Nevertheless, the fact that such tools are not adopted by non-beneficiaries indicates that there are still some barriers, such as digital illiteracy, awareness, and infrastructural barriers. Policy wise, the results highlight the need to bridge the digital divide by enhancing digital literacy, enhancing rural connectivity and ensuring equitable access to ICT tools. The extension models that integrate the conventional institutional support with current digital platforms also need to be strengthened to further boost the reach and efficacy of the agro-advisory services. This pattern is consistent with the broader digital agriculture literature, which treats advisory applications and mobile platforms as core components of contemporary agricultural knowledge systems while also warning that their effectiveness depends on digital literacy, institutional coordination, and equitable access (Mishra et al., 2026).
Table 3: Extent of utilisation of different agro-advisory sources
	Source used by respondents for agro-advisory services

	Source
	Status
	Non-Beneficiary
	Percentage
	Beneficiary
	Percentage

	State	agricultural
department
	Never
	18
	45.00
	0
	0

	
	sometimes
	22
	55.00
	40
	100.00

	
	Frequently
	0
	0
	0
	0

	Email
	Never
	40
	100
	18
	45.00

	
	sometimes
	0
	0
	22
	55.00

	
	Frequently
	0
	0
	0
	0

	What’s app
	Never
	16
	40.00
	0
	0

	
	sometimes
	24
	60.00
	8
	20.00

	
	Frequently
	0
	0
	32
	80.00

	Other social media
	Never
	28
	70.00
	18
	45.00

	
	sometimes
	12
	30.00
	22
	55.00

	
	Frequently
	0
	0
	0
	0

	Mobile app
	Never
	14
	35.00
	0
	0

	
	sometimes
	26
	65.00
	0
	0

	
	Frequently
	0
	0
	40
	100.00

	Text message on registered mobile number	under
DAMU
	Never
	40
	100.00
	0
	0

	
	sometimes
	0
	0
	0
	0

	
	Frequently
	0
	0
	40
	100.00

	Text	message	on
registered	mobile
	Never
	22
	55.00
	14
	35.00



4. Conclusion
The study concludes that DAMU is important in enhancing farm planning and management through timely delivery of agro-advisories which is location specific. It also greatly boosts the decision-making ability of the farmers, the resource-use efficiency, and productivity. Informed decisions on irrigation, crop scheduling and management of inputs help the beneficiary farmers to better address the climatic uncertainties. The effects of DAMU however are not similar to all the categories of farmers. The level of benefits received depends on socio-economic elements like education, access to information and availability of resources. The existing digital divide between beneficiaries and non-beneficiaries is a sign to suggest that there is need to target specific interventions to have an equitable access to agro-advisory services.Although DAMU is rather efficient in helping to cope with climate changes, it is not able to exclude the threat of extreme weather events. Hence, it ought to be combined with larger-scale climate-resilient agriculture. To have the full benefits of DAMU and make agricultural development sustainable and inclusive, it will be necessary to strengthen digital literacy, increase outreach, and encourage inclusive participation.
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