



Awareness of Farmers Regarding the Utilization of Drones in Agricultural Operations
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1. INTRODUCTION
The growing importance of agriculture lies in its ability to address critical global challenges, from feeding a growing population to ensuring environmental sustainability and global stability. A lack of manpower, a growing population and a diminishing size of farm areas is compelling farmers to look for a more precise way of farming which can ensure optimum level of production along with reduced crop losses. The expansion of smart agriculture is largely driven by agricultural robots, with unmanned aerial vehicles (UAVs) being particularly widely used. UAVs have significantly reduced working hours with increased efficiency, productivity and sustainability. Many agricultural activities are threatened by pests and diseases, water scarcity, labour shortages and many more, these threats could be addressed with the instalment of drones.
Drones have been used in agriculture since the early 2000s but it wasn’t until 2010s that the technology became widespread enough for the farmers to employ it in their fields. As technology advanced, agricultural drones started to be utilized for additional activities such as crop monitoring and crop spraying. Over the years their applications has been changing. Since the early 20th century, aerial photography has been employed in agriculture to survey and map farmland, monitor crop growth, and detect potential issues like pests or irrigation problems. By using aircraft and satellites to capture images of crops and fields, farmers can more efficiently and accurately oversee vast areas of land compared to inspecting the fields on foot. In recent years, drone technology has seen substantial growth in agriculture. Advances in technology have made drones more affordable and user-friendly, resulting in their increased adoption by farmers. Today, drones are employed for various purposes, including crop spraying, monitoring, mapping, and precision agriculture. The integration of GPS and other technologies in agricultural drones has significantly enhanced the accuracy and efficiency of tasks such as crop spraying, monitoring, and mapping 
(Aditee Baruah, 2024).
To address the numerous challenges facing the Indian agriculture sector, the adoption of emerging technologies, such as drones, is imperative.  Drones have the capacity to significantly enhance agricultural practices, increasing productivity and reducing resource wastage. They provide real-time data on crop health, soil conditions, and pest infestations, offering a promising solution to enhance decision-making for farmers, leading to higher yields and resource optimization. While the drone sector is still evolving in India, it is expected to experience substantial growth in the future, supported by new  investments  and  government  policies.  Many  private  entities  are  also investing  in  the agricultural  drone  sector,  and  government-private  partnerships  are  playing  a  pivotal  role  in unlocking the true potential of the agriculture sector (Dasari Surendra, et al., 2023). With this background, the present study was taken up with the specific objectives: 

1. To know the profile characteristics of farmers 

2. To analyse the extent of awareness of farmers regarding the utilization of  drones in agricultural operations 

3. To find out the relationship between the profile characteristics of farmers with their  awareness  regarding the utilization of  drones in agricultural operations 

2. METHODOLOGY 
The present study was carried out in five villages of Mandya taluk in Mandya district of Karnataka state during 2024-2025. One hundred farmers from Mangala, Hulenahalli, Panakanahalli, Dudda and Hullukere villages (20 farmers per village) were randomly selected as sample for the study. Ex-post-factor research design was followed in the study. 
3. AWARENESS ON UTILIZATION OF DRONES IN AGRICULTURAL OPERATIONS (DEPENDENT VARIABLE):
Awareness of farmers is operationalized in the present study as the extent of farmer’s ability to know the use of drones in various agricultural operations. A list of 15 awareness statements on utilization of drones in agricultural operations developed by Dasari Surender et al., (2024) was used in the present study. Each statement had two possible responses namely, ‘Aware’ and ‘Not aware’ with the score of 1 and 0, respectively. Minimum and maximum score one could get was 0 and 15, respectively for each agricultural programme. The score obtained for all the 15 awareness statements was added to arrive at the total awareness score of the respondents. Later, the respondents were grouped into three categories namely, less aware, aware and more aware   based on mean (7.02 ) and half standard deviation ( 1.02). 

	Category
	Criteria
	Awareness score

	Less aware
	< (Mean – ½ SD)
	.<6.00

	Aware
	(Mean± ½ SD)
	6.00-8.04

	More aware
	>(Mean + ½ SD)
	>8.04


Information regarding ten personal, socio-economic, psychological and communication characteristics (profile characteristics) (independent variables) of farmers were measured using a structured schedule with suitable scales. The collected data was scored, tabulated and analysed using chi square test.
4.  RESULTS AND DISCUSSION
4.1 Profile characteristics of farmers
The data in Table 1 indicates that significant proportions of farmers were young (45.00%) and possessed a high level of education (39.00%). Most were big landholders (45.00%) and reported high annual (48.00%) and farming incomes (45.00%). In terms of behavioural traits, a majority exhibited high levels of innovativeness (45.00%), achievement orientation (40.00%), and risk orientation (40.00%). Media and institutional engagement were also notable, with 46.00 per cent having high mass media exposure and 40 per cent actively participating in extension activities. Collectively, these characteristics indicate that the farmers are well-positioned to lead the adoption of emerging agricultural technologies, particularly those involving drone-based applications. These findings are consistent with the observations of Shivashankar et al. (2023).
Table 1: Profile characteristics of farmers 
                                                                                                                                         (n=100)
	Sl. No.
	Characteristics
	Category
	Farmers

	
	
	
	No.
	%

	1
	Age
	Young
	45
	45.00

	
	
	Middle
	30
	30.00

	
	
	Old
	25
	25.00

	2
	Education 
	Low
	30
	30.00

	
	
	Medium
	31
	31.00

	
	
	High 
	39
	39.00

	3
	Land holding 
	Marginal farmers 
	20
	20.00

	
	
	Small farmers 
	35
	35.00

	
	
	Big farmers 
	45
	45.00

	4
	Annual income 
	Low 
	19
	19.00

	
	
	Medium 
	33
	33.00

	
	
	High 
	48
	48.00

	5
	Farming income 
	Less
	20
	20.00

	
	
	Moderate
	35
	35.00

	
	
	More 
	45
	45.00

	6
	Innovativeness
	Low
	25
	25.00

	
	
	Medium
	35
	35.00

	
	
	High
	45
	45.00

	7
	Achievement orientation 
	Low
	26
	26.00

	
	
	Medium
	34
	34.00

	
	
	High
	40
	40.00

	8
	Risk orientation 
	Low
	22
	22.00

	
	
	Medium
	38
	38.00

	
	
	High
	40
	40.00

	9
	Mass media exposure
	Low
	15
	15.00

	
	
	Medium
	39
	39.00

	
	
	High
	46
	46.00

	10
	Extension participation
	Low
	21
	21.00

	
	
	Medium
	39
	39.00

	
	
	High
	40
	40.00


4.2 Awareness of farmers regarding the utilization of drones in agricultural operations

The results presented in Table 2 reveals that the level of awareness among farmers regarding the utilization of drones in agricultural operations. Over three-fourths of the respondents were aware of key drone applications, including: I am aware of the use of drones in mapping and surveying agriculture land (83.00%), I know that drones can help in monitoring livestock and other farm animals (81.00%), I know that drones can be used for planting seeds (80.00%), I am aware of the regulatory requirements for operating drones in agricultural areas (79.00%) and I am aware of the regulatory requirements for operating drones in agricultural areas (76.00%). 
Table 2: Awareness of farmers regarding the utilization of drones in agricultural operations








     (n=100)
	Sl. No.
	Awareness statements*
	Farmers

	
	
	Aware
	Not aware

	
	
	No.
	%
	No.
	%

	1.
	I am aware of the use of drones in mapping and surveying agriculture land.
	83
	83.00
	17
	17.00

	2
	I know that drones can help in monitoring livestock and other farm animals.
	81
	81.00
	19
	19.00

	3
	I know that drones can be used for planting seeds.
	80
	80.00
	20
	20.00

	4
	I am aware of the regulatory requirements for operating drones in agricultural areas.
	79
	79.00
	21
	21.00

	5
	I am aware of the benefits of using drones for precision agriculture.
	78
	78.00
	22
	22.00

	6
	I have read articles or seen videos about drones in farming.
	77
	77.00
	23
	23.00

	7
	I am familiar with the use of drones for spraying pesticides and fertilizers.
	76
	76.00
	24
	24.00

	8
	I have seen or heard about drones being used for farming purposes.
	71
	71.00
	29
	29.00

	9
	I understand how drones can be used for crop monitoring and management.
	70
	70.00
	30
	30.00

	10
	I understand the potential cost savings from using drones for farm operations.
	69
	69.00
	31
	31.00

	11
	I know that drones can be used for soil and field analysis.
	68
	68.00
	32
	32.00

	12
	I am aware that drones can provide real-time data for farming decisions.
	67
	67.00
	33
	33.00

	13
	I know farmers who use drones for their agricultural activities.
	66
	66.00
	34
	34.00

	14
	I have attended events or training sessions on drone usage in agriculture.
	63
	63.00
	37
	37.00

	15
	I am aware of government programmes promoting the use of drones in agriculture.
	61
	61.00
	39
	39.00


*-Multiple responses
Whereas, a majority over 60 per cent of the farmers expressed awareness of the following aspects: I have seen or heard about drones being used for farming purposes (71.00%), I understand how drones can be used for crop monitoring and management (70.00%), I understand the potential cost savings from using drones for farm operations (69.00%), I know that drones can be used for soil and field analysis (68.00%), I am aware that drones can provide real-time data for farming decisions (67.00%), I know farmers who use drones for their agricultural activities (66.00%), I have attended events or training sessions on drone usage in agriculture (63.00%) and I am aware of government programmes promoting the use of drones in agriculture (61.00%).  From these findings, it can be concluded that the majority of farmers were aware of the utilization of drones in various ways in agricultural activities. These results are consistent with the findings reported by Raveendran et al. (2023) and Kamble et al. (2024).
4.3 Overall awareness of farmers regarding the utilization of drones in agricultural operations 
It is found from table 3 that a greater number of farmers (40.00) were more aware regarding the utilization of drones in agricultural operations, whereas 32.00 and 28.00 per cent of the farmers were aware and more aware regarding the utilization of drones in agricultural operations, respectively.  It can be concluded from the above results that a vast majority of the farmers (72.00%) were aware/more aware regarding the utilization of drones in agricultural operations. Participation in the extension activities (discussion meetings, demonstrations, field day, farmers field schools, exposure visit to progressive farmers fields/ research station etc.) and exposure to mass media (radio, television, internet including social media etc) has helped the farmers in gaining more awareness of utilization of drones in agricultural operations. Similar results were reported by Murugan (2023).
Table 3: Relationship between the profile characteristics with their awareness regarding the utilization of drones in agricultural operations 
                                                                                                                                         (n=100)

	Sl. No.
	Awareness category
	Farmers

	
	
	No.
	%

	1
	Less aware (<6.00 score)
	28
	28.00

	2
	Aware (6.00-8.04)
	32
	32.00

	3
	More aware (>8.04 score)
	40
	     40.00

	Total
	100
	100.00

	Mean
	6.44

	Standard deviation
	3.84


4.4 Relationship between the profile characteristics with the awareness regarding the utilization of drones in agricultural operations 
The results in table 4 reveals that age of the farmers had non significant relationship with the awareness regarding the utilization of drones in agricultural operations, whereas education, landholding, annual income, farming income and mass media exposure of farmers had significant relationship with their awareness regarding the utilization of drones in agricultural operations. Variables, such as innovativeness, achievement motivation, risk orientation and extension participation of farmers had highly significant relationship with their awareness regarding the utilization of drones in agricultural operations. For every unit increase in the education, landholding, annual income, farming income, mass media exposure, innovativeness, achievement motivation, risk orientation and extension participation of farmers there will be an increase in awareness regarding the utilization of drones in agricultural operations. 
Table 4: Relationship between the profile characteristics with their awareness  regarding the utilization of drones in agricultural operations       
(n=100)

	Sl. No.
	Characteristics
	Correlation value (r)

	1.
	Age
	0.098NS

	2.
	Education
	0.200*

	3.
	Land holding
	0.222*

	4.
	Annual income
	0.223*

	5.
	Farming income 
	0.241*

	6
	Innovativeness
	0.299**

	7.
	Achievement motivation 
	0.278**

	8.
	Risk orientation 
	0.301**

	9.
	Mass media exposure
	0.286*

	10.
	Extension participation
	0.336**


NS: Non-Significant; *Significant at 5% level; ** Significant at 1% level

5. CONCLUSION
It was found that  a vast majority of the farmers (72.00%) were aware/more aware regarding the utilization of drones in various agricultural operations. The results also revealed that education, mass media and extension participation of farmers had significant relationship with their awareness regarding the utilization of drones in agricultural operations. Therefore, the Farm Universities, Indian Council of Agricultural Research institutions and Karnataka Agricultural Department etc. should popularize the use of drones in agriculture by conducting demonstrations of drones in performing  various agricultural operations and these agencies should also broadcast/telecast/publish success stories in radio/television/newspaper, farm magazine and social media regarding the benefits and utilization of drones in agriculture in local languages for creating more awareness about the utilization of drones in various agricultural operations. 
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