Seasonal Evaluation of Agrometeorological Advisory Services and Farmer Response in Sugarcane Cultivation under GKMS



 
Abstract
Agrometeorological Advisory Services (AAS) blend weather cues with local insights, to give farmers more trustable, weather-driven agronomy suggestions that back climate resilient farming in a practical way. In this study, we look at how well the advisory services work in different seasons, especially those sent through the Gramin Krishi Mausam Sewa (GKMS) and the District Agromet Unit (DAMU) demonstration program, focusing on sugarcane cultivation during 2022 in Bulandshahr district. For the analysis, data was taken from 1,392 farmers spread over four separate seasons. These were grouped using Standard Meteorological Weeks (SMWs) i.e. pre-monsoon, monsoon, post-monsoon and winter. What we observed was that the adoption of agromet advisories stayed fairly high throughout the year, about 81.03% up to 87.93%. The top value showed up in the post-monsoon season, when farm activities are usually less chaotic, and field operations can go more smoothly. On the satisfaction side, farmers also reported high levels. The satisfaction scores reached their best in winter and pre-monsoon, while the monsoon period showed lower satisfaction. The main reason mentioned was operational pressure and also the limited access to advisories during that time, which makes timely follow-up kind of harder. The study also points out a clear positive association between advisory relevance and farmer satisfaction, meaning when the guidance feels more location-appropriate and arrives on time, the overall experience improves noticeably. Yet, there was a negative impact on advisory effectiveness when there were delays in communication and slow response time. The ANOVA results indicated significant seasonal variation in farmers’ adoption behavior, confirming that weather conditions strongly influence the utilization of advisory services. Overall, the study demonstrates that agrometeorological advisories play a crucial role in improving decision-making in sugarcane farming by providing timely and relevant seasonal guidance. However, challenges during the monsoon period limit their full effectiveness. The study highlights the need to strengthen real-time communication systems and improve farmer preparedness to maximize the benefits of agrometeorological services.
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Introduction
The agricultural sector in India depends heavily on weather patterns and climate conditions, as both significantly influence its vulnerability to variations in rainfall, temperature ranges, and extreme weather events (Thakur, 2025). Fluctuations in monsoon patterns in Uttar Pradesh, a major sugarcane-producing state, have a substantial impact on crop growth and agricultural income. The monsoon season largely determines water availability for agriculture and consequently influences key farming operations such as sowing, irrigation scheduling, fertilizer application, and pest and disease management. Therefore, farmers require accurate, location-specific weather information to make informed decisions in their farming activities (Rathore & Chattopadhyay, 2024).
To address climate-related uncertainties, the Government of India has implemented weather-based agro-advisory services under the Gramin Krishi Mausam Sewa (GKMS) and District Agromet Unit (DAMU) programs, operating under the India Meteorological Department. These services provide short-range weather forecasts along with crop-specific advisories to farmers at the district level. Through these platforms, farmers receive timely agro-advisories that help them manage resources efficiently, reduce weather-related risks, and improve crop productivity. The analysis of weather information and production practices has become an essential component of climate-smart agriculture (Rathore et al., 2025).
Sugarcane (Saccharum officinarum L.) is a long-duration crop grown across multiple seasons, including pre-monsoon, monsoon, post-monsoon, and winter periods. Each season presents distinct agro-climatic conditions requiring specific crop management practices (Ghosh et al., 2021). Pre-monsoon advisories focus on land preparation and early planting, while monsoon advisories emphasize drainage management, nutrient application, and pest and disease control. Post-monsoon and winter advisories provide guidance on ratoon management, irrigation scheduling, and disease prevention. The effectiveness of agro-advisory services largely depends on their seasonal relevance, timely delivery, and farmers’ ability to adopt the recommendations (Kumar, 2020).
Although GKMS and DAMU services have expanded across many regions, their utilization and impact on farmer decision-making vary across locations and seasons. Their effectiveness depends on factors such as advisory relevance, response time, accessibility, and farmers’ preparedness. Understanding farmers’ perceptions, satisfaction levels, and adoption behavior is therefore essential for improving service delivery.
The present study evaluates the seasonal effectiveness of agrometeorological advisory services and examines how sugarcane farmers respond within the GKMS–DAMU framework. It assesses how weather-based advisories contribute to improving climate resilience and promoting sustainable farming practices (Chattopadhyay et al., 2016). The study further investigates adoption patterns of agrometeorological advisories across different seasons and climatic conditions, evaluates the relevance and timing of advisory content, and examines farmer satisfaction levels. Additionally, it analyzes how advisory quality influences farmer decision-making. Statistical analysis is used to assess seasonal variations in advisory effectiveness, helping to identify periods of higher and lower impact (Kumari et al., 2022).


Materials and Methods  
Methodology
Study Area
The research took place in Bulandshahr district which serves as a key agricultural area within Uttar Pradesh because sugarcane functions as an important cash crop in this territory. The study assessed agrometeorological advisory services which the Gramin Krishi Mausam Sewa (GKMS) program delivered through its Agrometeorological Field Unit (AMFU) at RRS Agwanpur and its District Agromet Unit (DAMU) which operated from Krishi Vigyan Kendra (KVK) at Bulandshahr. The institutions provide essential support to farmers through their provision of weather-based advisory services which they create based on local weather conditions.
Data Collection and Seasonal Classification
The research used primary data from 1,392 sugarcane farmers who received agrometeorological advisory services during 2022. The researchers divided the collected data into four agricultural seasons which they based on Standard Meteorological Weeks (SMWs) to study how advisory services were distributed throughout different seasonal periods and how farmers reacted to them. The pre-monsoon season (SMW 9–21; March to May) involved land preparation and early crop management activities while the monsoon season (SMW 22–39; June to September) served as the vital period for crop development which depended on rainfall. The post-monsoon season (SMW 40–52; October to December) involved harvesting and ratoon maintenance while the winter season (SMW 1–8; January to February) functioned as the time for watering crops and controlling diseases.
Seasonal Classification
The researchers divided their agricultural study into four distinct seasonal periods which they based on Standard Meteorological Weeks (SMWs) because these weeks serve as a common time framework in agrometeorological research.
· Pre-monsoon season (March to May): SMW 9–21
· Monsoon season (June to September): SMW 22–39
· Post-monsoon season (October to December): SMW 40–52
· Winter season (January to February): SMW 1–8
The seasonal classification method enabled researchers to assess advisory success during different weather conditions and sugarcane development periods.
Variables and Data Structure
The researchers organized their collected data into structured parameters which they used to assess farmer behavior and advisory impact. The primary measurement elements included:
Adoption of Agromet Advisory
Farmers’ adoption behavior was recorded as:
· Yes (Adopted)
· No (Not adopted)
Advisory Relevance (Response 1)
The perceived usefulness of advisories was categorized into:
· Relevant
· Irrelevant
Farmers found the advisory useful yet they could not execute it because of various limitations.
Response Time
Farmers' response time shows how fast they implemented the advisory guidelines. The study used minimum response time to show rapid farmer response because it reflects quick action by farmers.
Farmer Satisfaction (Response 2)
Farmers evaluated advisory services through three different satisfaction levels:
· Satisfied
· Partially satisfied
· Not satisfied
Percentage Analysis
Percentage analysis was used to quantify:
· Adoption levels
· Relevance distribution
· Satisfaction categories
The formula used was:
Parentage = 
Statistical analyses
The data were analyzed using both descriptive and inferential statistical techniques to draw meaningful conclusions. The experimental data were subjected to ANOVA appropriate for a Randomized Block Design (RBD) to test the significance of treatment effects. The significance was tested at the 5% probability level (p ≤ 0.05), and the null hypothesis was rejected when the calculated F-value was greater than the tabulated F-value, (Sureiman, and Mangera, 2020) and Obilor, and Amadi, 2018). All statistical analyses were carried out following standard procedures as described by Gomez and Gomez (1984).
Result and discussion
Seasonal Adoption of Agrometeorological Advisories
The analysis of seasonal adoption revealed that sugarcane farmers in Bulandshahr district consistently utilized agrometeorological advisory services provided under the Gramin Krishi Mausam Sewa (GKMS) and DAMU framework across all seasons. The adoption rate ranged from 81.03% to 87.93%, indicating a consistently high level of usage, in line with the findings of Srivastava et al. (2022).
The highest adoption was observed during the post-monsoon season (87.93%), followed by the winter season (86.21%), while the lowest adoption was recorded during the monsoon season (81.03%), corroborating the findings of Mall et al. (2016). Farmers tend to adopt advisories more readily during relatively stable climatic conditions, such as post-monsoon and winter periods. In contrast, adoption declines during the monsoon season due to operational challenges such as heavy rainfall, waterlogging, and limited access to fields, as also reported by Rathore and Chattopadhyay et al. (2024).
Advisory Relevance and Farmer Preparedness
The effectiveness of agrometeorological advisories largely depends on their relevance to farmers’ needs. The results indicated that most farmers perceived the advisory content as relevant across all seasons, with a majority rating it as beneficial, similar to the observations of Gupta et al. (2021).
However, during the monsoon season, a small proportion of farmers considered the advisories irrelevant, while a significant number reported that although the advisories were relevant, they were not prepared to implement them. This finding aligns with Chattopadhyay et al. (2018). Such constraints may arise due to labor shortages, limited resource availability, and sudden weather fluctuations that disrupt farm operations. Although advisories are scientifically sound, practical field conditions particularly during the monsoon often hinder their implementation, as also noted by Bhatt et al. (2025).
Farmer Response Time to Advisories
Timely response is critical for maximizing the benefits of agrometeorological advisories. The study revealed that farmers responded most quickly during the pre-monsoon season, indicating greater preparedness for agricultural operations. In contrast, response time was longest during the monsoon season, reflecting delays in decision-making and implementation.
These delays are primarily attributed to adverse weather conditions, which restrict transportation and hinder farm activities during periods of heavy rainfall. Similar findings were reported by Bal et al. (2021). Delayed responses reduce the effectiveness of advisories, especially for time-sensitive operations such as fertilizer application and pest management, as highlighted by Mall et al. (2016).
Farmer Satisfaction with Advisory Services
The findings showed a high level of farmer satisfaction with agrometeorological advisory services across all seasons. The highest proportion of fully satisfied farmers was recorded during the winter season, followed by pre-monsoon and monsoon periods, consistent with Mukherjee et al. (2011).
Although a small number of farmers expressed dissatisfaction during the monsoon season, overall satisfaction remained high. This suggests that farmers generally value advisory services under normal conditions, though their perceived effectiveness may decline under unpredictable climatic situations. High satisfaction levels indicate that advisories play a crucial role in improving decision-making and promoting better crop management practices, as supported by Malini et al. (2025).
Seasonal Variation in Advisory Effectiveness
The results of the one-way ANOVA analysis revealed significant seasonal variations in the adoption and response to agrometeorological advisories. This indicates that the effectiveness of advisory services is influenced by seasonal and climatic conditions.
The findings suggest that advisory dissemination and utilization vary across seasons, as farmers adapt their responses to seasonal challenges. Therefore, the advisory system requires season-specific strategies to enhance its effectiveness and operational efficiency. These results are consistent with the findings of Venkatasubramanian et al. (2014) and Pradhan and Verma (2023).
Relationship between Advisory Relevance and Farmer Response
The study further examined the relationship between advisory relevance and farmer response behavior, as also explored by Prager et al. (2017). The analysis revealed a strong positive relationship between advisory relevance and farmer satisfaction, indicating that farmers who received more relevant advisories exhibited higher levels of satisfaction and adoption.
Conversely, response time showed a negative relationship with satisfaction, suggesting that delays in acting on advisories reduce their perceived value. These findings emphasize the importance of delivering timely, accurate, and location-specific advisories tailored to farmers’ needs and field conditions. Improving both relevance and timeliness can significantly enhance agricultural productivity, as also reported by Hasan et al. (2021).







Table-1: Monsoon season response by agriculture advisory on Sugarcane. 
	Monsoon Season

	No of Farmers
	Adopt Agromet Advisory
	Response 1
	Response 2

	
	
	Yes
	No
	Relevant
	Irrelevant
	Relevant but not Prepared 
	Minimum Response time
	Satisfied
	Partially satisfied
	Not satisfied

	Pre -Monsoon season(march to May).(SMW9* to21) 
	1392
	1152
	240
	1152
	0
	144
	96
	1056
	336
	0

	Monsoon season(June to September).(SMW22 to39) 
	1392
	1128
	264
	1128
	48
	168
	48
	1056
	240
	96

	Post Monsoon season(October to December).(SMW40 to52*) 
	1392
	1224
	168
	1224
	0
	96
	72
	1032
	360
	0

	Winter Season(January to February).(SMW 1–8*) 
	1392
	1200
	192
	1200
	0
	120
	72
	1152
	240
	0



Standard form of SMW (Standard Meteorological Week), 



fig 1. Adoption of agriculture advisory by farmers during various seasons

Monsoon Season: -
1- Pre-Monsoon Season (March to May) - Standard Meteorological Weeks (9* to 21)
2- Monsoon Season (June to September) - Standard Meteorological Weeks (22 to 39)
3- Post Monsoon Season (October to December) - Standard Meteorological Weeks (40 to 52**)
4- Winter Season (January to February) - Standard Meteorological Weeks (1 to 8)

Conclusion
The study shows that Agrometeorological Advisory Services (AAS) under GKMS and DAMU are very useful for sugarcane farmers. Most farmers used these advisories in all seasons, with adoption ranging from 81.03% to 87.93%, which indicates a high level of acceptance. Farmers adopted and responded better during post-monsoon and winter seasons because weather conditions were more stable and field work was easier. In contrast, adoption and response were lower during the monsoon season due to heavy rainfall, waterlogging, and difficulty in accessing fields. The study also found that when advisories were relevant, timely, and location-specific, farmers were more satisfied and more likely to use them. However, delays in receiving advisories or taking action reduced their effectiveness, especially for urgent farm operations. Overall, the results confirm that agrometeorological advisories help farmers make better decisions and improve crop management. To increase their effectiveness, it is important to improve timely delivery, strengthen communication systems, and support farmers during difficult weather conditions, especially in the monsoon season.
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Pre -Monsoon season(march to May).SMT(9* to21) 	Yes	No	Relevant	Irrelevant	Relevant but not Prepared 	Minimum Response time	Satisfied	Partially satisfied	Not satisfied	No of Farmers	Adopt Agromet Advisory	Response 1	Response 2	1392	1152	240	1152	0	144	96	1056	336	0	Monsoon season(June to September).SMT(22 to39) 	Yes	No	Relevant	Irrelevant	Relevant but not Prepared 	Minimum Response time	Satisfied	Partially satisfied	Not satisfied	No of Farmers	Adopt Agromet Advisory	Response 1	Response 2	1392	1128	264	1128	48	168	48	1056	240	96	Post Monsoon season(October to December).SMT(40 to52*) 	Yes	No	Relevant	Irrelevant	Relevant but not Prepared 	Minimum Response time	Satisfied	Partially satisfied	Not satisfied	No of Farmers	Adopt Agromet Advisory	Response 1	Response 2	1392	1224	168	1224	0	96	72	1032	360	0	Winter Season(January to February).SMT(SMW 1–8*) 	Yes	No	Relevant	Irrelevant	Relevant but not Prepared 	Minimum Response time	Satisfied	Partially satisfied	Not satisfied	No of Farmers	Adopt Agromet Advisory	Response 1	Response 2	1392	1200	192	1200	0	120	72	1152	240	0	



