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ABSTRACT
        Focusing on the Agriculture sector of Punjab, it is quite evident that the use of pesticides in vegetable cultivation is done on an alarming and haphazard rate posing significant risk to human health and the environment. This is a clear outcome of the lack adequate knowledge about the proper and safe use of these chemicals amongst vegetable growers. This gap in knowledge results in unsafe handling, overuse, and misuse of pesticides, having adverse effects on crop quality, safety of farmers, and ecological balance. Due to lack of adequate studies regarding this gap in knowledge it is essential to assess the current level of knowledge among vegetable growers regarding safe pesticide use to identify educational needs and promote safer agricultural practices. This study was conducted during the year 2024-25 aimed to study the vegetable grower’s knowledge level regarding safe use of pesticides. Purposive cum random sampling technique was used and sample of 120 vegetable growers was taken from 4 blocks i.e. Dhuri, Moonak, Bhawanigarh and Sunam from Sangrur district of Punjab. For data collection a well-structured interview scheduled used. Ten independent variables were categorized and studied in relation to one dependent variable i.e. level of knowledge regarding safe use of pesticides. The study revealed that majority of the vegetable growers had education upto high school with middle age (35-55 years) had family size of 4-8 members, possessing land holding of 1-2 hectares and also had 2-6 hectares under vegetable cultivation. Majority of the vegetable growers were dependent on agriculture for their livelihood with farming experience of 9-16 years, annual income 4-13 lakhs and below 2 lakhs income from vegetable cultivation. Majority of the vegetable growers never attended any training regarding safe use of pesticides. The majority of vegetable growers had medium level of source of information and innovativeness. Majority of the vegetable growers had (49.17%) medium level of knowledge regarding safe use of pesticides. 
Keywords: Agriculture, Knowledge, Pesticides, Innovativeness and Farming Experience.

INTRODUCTION 
       Pesticides are an essential and fundamental element of contemporary agriculture. The word pesticides derives from Latin language in which pestis means plague and caedere means kill. Pesticides are defined by the food and Agriculture Organization (FAO) as: Chemical substances known as pesticides are used to eradicate various pests, such as weeds, fungi, rodents and insects. The primary uses of pesticides are in crop protection, food material preservation, and vector-borne illness prevention. (Narita et al, 2014). After China, United States, Japan and South Korea, India is the world’s fourth largest producer of pesticides. India is also one of the largest agricultural pesticide consumers worldwide. During 2020-21, the total pesticide consumption in India was 62.193 thousand metric tons. Also, India is the second largest manufacturer of pesticides in Asia. (Kumar et al, 2020). 
        In Punjab state the vegetables are grown in an area of 30.06 lac hectares producing 61.09 lac tonnes with average productivity of 20.0 tonne per hectare and the consumption of pesticides in the Punjab has reached 5,270 metric tonnes in 2024 and around 4,930 metric tonnes in 2019-20. Punjab ranks as the third-highest Indian state in pesticide consumption; however, the safe use of these chemicals remains largely neglected in modern agricultural practices. Further studies revealed that only 28.9 per cent of farmers of Punjab surveyed thought it was crucial to mix and apply pesticides according to the right instructions, and 26.8% said it was important to store pesticides safely both before and after use. (MAFW, GOI-2024) Pesticides are applied to crops both before and after a campaign to raise awareness. Several activities, such as training sessions, street performances, literature distribution, school quizzes, etc., significantly raised farmers' understanding of various elements of safe pesticide usage (11.4–27.3%). Nonetheless, a mission mode plan is necessary to improve farmers' understanding of pesticide safety and to alter their mindset toward sanitation and hygiene practices. (Pandher et al, 2021).         
        It was very common among farmers of Punjab that as they carried the leaking backpack pumps on their backs, their bodies and clothes got wet. Before spraying, workers frequently handled pesticides with their bare hands and other body parts while opening, pouring, mixing, and loading them. Inappropriate practices like tearing or cutting packets with teeth also increased worker exposure to pesticides. Most farmers did not know that pesticides could be absorbed through the skin or inhaled; instead, they believed that washing would remove the chemical pollution from the body. It is necessary to raise applicators' understanding and influence their attitudes regarding their traditional practices. (Jallow et al, 2017).
MATERIAL AND METHODS
     The study was conducted in Sangrur district of Punjab. Purposive cum random sampling technique was followed for the present study. Punjab consists of 23 districts and only one district namely Sangrur was selected purposively on the basis of having maximum area under vegetable cultivation. Further Sangrur district comprises of eight blocks and only four blocks namely Sunam, Moonak, Dhuri and Bhawanigarh were selected purposively on the basis of having maximum number of vegetable growers in comparison to other districts. A comprehensive list of vegetable growers engaged in vegetable cultivation from each block was framed in consultation with the office of Agricultural Development Officer of the concerned agriculture Blocks and from the list, 30 vegetable growers from each block were selected randomly. Thus, making a total sample of 120 vegetable growers for the present study. 
For data collection a well-structured interview scheduled used. Ten independent variables were categorized and studied in relation to one dependent variable i.e. level of knowledge regarding safe use of pesticides.
RESULTS AND DISCUSSION
Age 
 It is evident from the Table-1 that majority of the vegetable growers 48.00 per cent were in the middle age group (35-55 years), followed by 35.00 per cent in the old age group (above 55 years) and 17.00 per cent in the young age group (18-35 years).The findings were similar with the outcomes reported by Cherotich and Kaur (2021), who also found similar trends in the age distribution of vegetable growers and their involvement in agriculture. 

Education 
 The data presented in the Table-1 revealed that 43.30 per cent of the vegetable growers were having high school education and 21.60 per cent had senior secondary category, while 12.50 per cent of the vegetable growers had middle level of education and 9.10 per cent vegetable growers in illiterate category. Although, 7.50 per cent of the vegetable growers had graduate level of education, 6.00 per cent vegetable growers had primary category of education. The findings were similar with the findings of Singh (2017).
Table 1. Socio-economic profile of vegetable growers (n=120)                        
	S. No
	Variables
	Category
	Respondents

	
	
	
	f
	% 

	1.
	Age
	Young (18-35 years)
	20
	17.00

	
	
	Middle (35-55 years)
	58
	48.00

	
	
	Old (Above 55 years)
	42
	35.00

	2.
	Education
	Illiterate
	11
	9.10

	
	
	Primary 
	7
	6.00

	
	
	Middle 
	15
	12.50

	
	
	High School
	52
	43.30

	
	
	Senior Secondary
	26
	21.60

	
	
	Graduate and above	
	9
	7.50

	3.
	Occupation
	Only Agriculture                                          
	81
	67.00

	
	
	Agriculture + Services                                 
	20
	17.00

	
	
	Agriculture + Labour
	6
	5.00

	
	
	Agriculture + Business
	13
	11.00

	4.
	Family size
	Low (Below 4 members)
	35
	29.00

	
	
	Medium (Between 4-8 members)
	65
	54.00

	
	
	High (Above 8 members)  
	20
	17.00

	5.
	Land holding
	Marginal (Below 1 hectares)
	25
	21.00

	
	
	Small (1-2 hectares)
	70
	58.00

	
	
	Semi-medium (2-4 hectares)
	12
	10.00

	
	
	Medium (4-10 hectares)
	8
	7.00

	
	
	Large (above 10 hectares) 
	5
	4.00

	5.1
	Area under vegetable cultivation 

	Small (Below 2 hectares)
	42
	35.00

	
	
	Medium (Between 2-6 hectares)
	60
	50.00

	
	
	Large (Above 6 hectares)
	18
	15.00

	6.
	Experience in vegetable cultivation
	Low (Below 9 years)
	25
	21.00

	
	
	Medium (Between 9-16 years)
	56
	47.00

	
	
	High (Above 16 years)
	39
	32.00

	7.
	Annual income
	Low (Below 4 lakhs)
	35
	29.00

	
	
	Medium (Between 4-13 lakhs)
	60
	50.00

	
	
	High (Above 13 lakhs)
	       25
	21.00

	7.1
	Income from vegetable cultivation 
	Low (Below 2 lakhs)
	58
	48.00

	
	
	Medium (Between 2-5 lakhs)
	44
	37.00

	
	
	High (Above 5 lakhs)
	18
	15.00

	8
	Trainings attended 
	Department of Agriculture and Farmers Welfare, Punjab
	26
	       21.50

	
	
	Punjab Agriculture University, Ludhiana
	8
	7.00

	
	
	Krishi Vigyan Kendra, Sangrur
	33
	27.50

	
	
	Farmer Training Centre
	42
	42.00

	
	
	No training attended 
	78
	65.00

	9.
	Sources of information
	Low (Below 30.54 )
	43
	35.84

	
	
	Medium (Between 30.54 ± 39.03)
	59
	49.16

	
	
	High (Above 39.03)
	18
	15.00

	   10.
	Innovativeness
	Low (Below 5.74)
	51
	43.00

	
	
	Medium (Between 5.74 ± 9.17)
	47
	39.00

	
	
	High (Above 9.17)

	22
	18.00






















Occupation 
 	A close look at the Table-1 revealed that majority of the vegetable growers 67.00 per cent had agriculture as their main occupation followed by 17.00 per cent who were involved in agriculture along with services then followed by 11.00 per cent who were involved in agriculture with business as their occupation and rest of vegetable growers that is 5.00 per cent were involved in agriculture along with labour. These numbers highlight the importance of agriculture as a livelihood for many individuals and findings go in line with the findings of Yadav et al (2025).

Family size 
    With regard to family size, it is evident from the Table-1 that more than half of the vegetable growers that is 54.00 per cent had medium family size, 29.00 per cent of the vegetable growers had small family size and 17.00 per cent of the vegetable growers had large family size. Overall majority of the vegetable growers belonged to medium family group followed by small and large family group. This is in conformity with the findings of earlier studies by Cherotich and Kaur (2021).
Land holding 
          The data presented in the Table-1 revealed that more than half of the vegetable growers that is 58.00 per cent had small (1-2 hectares) land holding, 21.00 per cent of the vegetable growers had marginal (below 1 hectares) land holding, while 10.00 per cent of the vegetable growers had semi-medium (2-4 hectares) land holding and 7.00 per cent of the vegetable growers had medium (4-10 hectares) land holding and only 4.00 per cent of the vegetable growers had large (above10 hectares) land holdings. The findings were in line with the findings of Gupta et al (2020).
Area under vegetable cultivation 
         The data presented in the Table-1 revealed that half of the vegetable growers 50.00 per cent had medium (between 2-6 hectares) area under vegetable cultivation, 35.00 per cent of the vegetable growers had small (below 2 hectares) area under vegetable cultivation while 15.00 per cent of the vegetable growers had large (above 6 hectares) area under vegetable cultivation. The results were similar with the study reported by Jasna et al (2023). 
Experience in vegetable cultivation 
         The data presented in Table-1 revealed that less than of the vegetable growers that is 47.00 per cent had medium farming experience ranging between 9-16 years, about 32.00 per cent of the vegetable growers had high farming experience above 16 years and only 21.00 per cent of the vegetable growers had low farming experience below 9 years. These results were similar with the findings of Cherotich (2021).
Annual income 
          The data presented in the Table-1 revealed that half of the vegetable growers 50.00 per cent belonged to medium income category (annual income between 4 to 13 lakhs), 29.00 per cent of the vegetable growers belonged to low income category (below 4 lakhs) and 21.00 per cent of the vegetable growers belonged to high income category (above 13 lakhs). The findings were similar with the findings of Samra and Kataria (2014).
Income from vegetable cultivation 
         The data presented in the Table-1 revealed that less than half of the vegetable growers that is 48.00 per cent were generating low income (below 2 lakhs) from vegetable cultivation, 37.00 per cent of vegetable growers were generating medium income (between 2-5 lakhs) from vegetable cultivation and 15.00 per cent of vegetable growers were generating high income (above 5 lakhs) from vegetable cultivation. These findings align with the research conducted by Vijayakumari (2017). 
Trainings attended      
          The data presented in the Table-1 revealed that majority of the vegetable growers 65.00 per cent had not received any training regarding safe use of pesticides, less than half 42.00 per cent of the vegetable growers received training from Farmer Training Centre, 27.50 per cent of the vegetable growers received training from KVK, Sangrur. Further, 21.50 per cent of the vegetable growers received training from Department of Agriculture & Farmer Welfare (DA&FW) and only 7.00 per cent of the vegetable growers received training from Punjab Agriculture University (PAU), Ludhiana. It is evident that a significant number of vegetable growers were unaware of training or extension programs related to safe use of pesticides. This data highlights the need for increased awareness and accessibility of training programs for vegetable growers to promote better adoption of practices regarding safe use of pesticides. The findings of the present study were in accordance with the study of Nair and Barche (2014). 
Sources of information 
[bookmark: _GoBack]         The data presented in Table 1 indicate that less than half of the vegetable growers (49.16%) possessed a medium level of information, followed by 35.84% with a low level of information, and only 15.00% with a high level of information. This pattern may be attributed to the fact that the majority of vegetable growers had a middle-level education, which likely influenced their overall information-seeking behaviour. The results of these findings are similar with the findings of Patil et al (2023).
Innovativeness  
            With regard to innovativeness the data presented in the Table-1 showed that 43.00 per cent of the vegetable growers had low level of innovativeness. Whereas, 39.00 per cent and 18.00 per cent had medium and high level of innovativeness respectively. The results are in accordance with the findings of Goen et al (2017).
Knowledge level of vegetable growers regarding safe use of pesticides
    While purchasing 
       The data presented in Table 2 indicate that, regarding pesticide purchasing practices, 75.0% of vegetable growers were aware of the importance of proper packaging of pesticide containers or packets, while 25.0% lacked this knowledge. Concerning the purchase of labelled versus non-labelled pesticides, 62.5% of the growers were knowledgeable, compared to 37.5% who were not. With respect to checking the batch number, registration number, and expiry date on pesticide labels, 54.17% of the vegetable growers had knowledge, whereas 45.83% did not. Furthermore, only 41.67% were aware of the need to check pesticide color codes, while 58.33% lacked this knowledge.
Table-2: Distribution of vegetable growers according to their knowledge regarding purchasing practices (n=120) 
	S.No.
	While Purchasing
	Knowledge
	No Knowledge

	
	
	f
	%
	f
	%

	1.
	Do you know whether to purchase labeled or non-labeled pesticides?
	75
	62.50
	45
	37.50

	2.
	Is it recommended to check batch no, registration number and expiry date on the labels?
	65
	54.17
	55
	45.83

	3.
	Is the proper packaging of containers or packets of pesticides necessary or not?
	90
	75.00
	30
	25.00

	4.
	Do you know about the color codes of pesticides?
	50
	41.67
	70
	58.33



While Storage 
 	The data presented in Table 3 indicate that, regarding pesticide storage practices, 91.0% of vegetable growers were aware of the need to keep pesticides out of reach of children, while 9.0% lacked this knowledge. Concerning the storage of pesticides near living areas in the house, 71.66% of growers were knowledgeable, compared to 28.34% who were not. Additionally, 64.17% knew appropriate locations for storing pesticides, whereas 35.84% did not. About 51.67% of the growers were aware that pesticides should be stored in cool and dry places, while 48.33% lacked this knowledge. Only 33.0% knew that pesticides and weedicides should be stored separately, whereas 67.0% were unaware of this practice.
Table-3: Distribution of vegetable growers according to their knowledge regarding storage practices (n=120) 
	S.No.
	While storage
	Knowledge
	No knowledge

	
	
	f
	%
	f
	%

	1.
	Do you know where to store pesticides?
	77
	64.16
	43
	35.84

	2.
	Is it recommended to keep the pesticides away from children?
	109
	91.00
	11
	9.00

	3.
	Do you know that pesticides and weedicides should be stored separately?
	40
	33.00
	80
	67.00

	4.
	Do you know pesticides should be stored in cool and dry places?
	62
	51.67
	58
	48.33

	5.
	Is it recommended not to store pesticides around living area in your house?
	86
	71.66
	34
	28.34


While Handling 
 	The data presented in Table-4 revealed that while handling practices, majority of the vegetable growers that is 95.84 per cent had knowledge about washing hands after pesticide application and 4.16 per cent had no knowledge, 93.34 per cent of the vegetable growers had knowledge to wash the clothes after spray and 6.66 per cent of the vegetable growers had no knowledge. In taking bath after pesticide spray, 91.67 per cent of the vegetable growers had knowledge and 8.33 per cent of the vegetable growers had no knowledge. In mixing or applying pesticides near water drains or water bodies, 84.17 per cent of the vegetable growers had knowledge and 15.83 per cent of the vegetable growers had no knowledge. In wearing full sleeves shirt while spraying, 78.34 per cent of the vegetable growers had knowledge and 21.66 per cent of the vegetable growers had no knowledge,  of the vegetable growers that is 33.34 per cent had knowledge regarding personal protective equipment and 66.66 per cent of the vegetable growers had no knowledge. In carrying bulk pesticides on head, shoulder or on back, 29.16 per cent of the vegetable growers had knowledge and 70.84 per cent of the vegetable growers had no knowledge, 26.67 per cent of the vegetable growers had knowledge to wearing mask while handling pesticides and 73.33 per cent of the vegetable growers had no knowledge, 25.00 per cent of the vegetable growers had knowledge to wearing boots/shoes while spraying and 75.00 per cent of the vegetable growers had no knowledge.
Table-4: Distribution of vegetable growers according to their knowledge regarding handling practices (n=120) 
	S.No.
	While handling
	Knowledge
	No knowledge

	
	
	f
	%
	f
	%

	1.
	Is it recommended to carry bulk pesticides on head, shoulder or on back?
	35
	29.16
	85
	71.84

	2.
	Do you know about personal protective equipment (PPE)
	40
	33.34
	80
	67.66

	3.
	Do you know that mixing or applying pesticides near water drains or water bodies is prohibited?
	101
	84.17
	19
	15.83

	4.
	Is it recommended to wear full sleeves shirt while spraying?
	94
	78.34
	26
	21.66

	5.
	Is it recommended to wear mask while handling pesticides?
	32
	26.67
	88
	73.33

	6.
	Is it recommended to wear boots/shoes while spraying?
	30
	25.00
	90
	75.00

	7.
	Do you know that washing hands after pesticide application is necessary?
	115
	95.84
	5
	4.16

	8.
	Is it recommended to wash clothes after spray?
	112
	93.34
	8
	6.66

	9.
	Is it recommended to take bath after pesticide spray?
	110
	91.67
	10
	8.33



While preparing spray solution 
 	The data presented in Table 5 indicate that, while preparing pesticide spray solutions, the majority of vegetable growers (80.0%) were aware of the need to protect their nose, eyes, ears, and hands from spills, whereas 20.0% lacked this knowledge. Regarding the effects of pesticide overdosing on plant health and the environment, 68.34% of the growers were knowledgeable, while 31.66% were not. More than half (58.34%) knew how to prepare the spray solution according to requirements, whereas 41.66% did not. Only 45.0% of the growers were aware that eating or drinking during spray preparation is harmful, with 55.0% lacking this knowledge. Furthermore, merely 35.0% knew not to smell the spray tank to check its contents, while 65.0% were unaware of this risk.
Table-5: Distribution of vegetable growers according to their knowledge regarding preparing spray solution practices (n=120) 
	S.No.
	While preparing spray solution
	Knowledge
	No knowledge

	
	
	f
	%
	f
	%

	1.
	Is it recommended to protect your nose, eyes, ears, hands etc from spill of spray solution?
	96
	80.00
	24
	20.00

	2.
	Is it recommended to prepare the spray solution as per requirement?
	70
	58.34
	50
	41.66

	3.
	Do you know that eating or drinking during preparation of spray solution is harmful?
	54
	45.00
	66
	55.00

	4.
	Do you know that overdose of pesticides may affect plant health and environment?
	82
	68.34
	38
	31.66

	5.
	Is it recommended to smell the spray tank to check its contents?
	42
	35.00
	78
	65.00


While selection of equipments 
 	The data presented in Table-6 revealed that while selection of equipment practices, more than half of the vegetable growers that is 60.00 per cent had knowledge to clean a clogged nozzle with the help of mouth and 40.00 per cent of the vegetable growers had no knowledge, 47.50 per cent of the vegetable growers had knowledge regarding no use of leaky spraying equipment and 52.50 per cent of the vegetable growers had no knowledge and only 20.84 per cent of the vegetable growers had knowledge regarding use of tooth brush tied for cleaning the sprayer equipment and 79.16 per cent of the vegetable growers had no knowledge.
Table-6: Distribution of vegetable growers according to their knowledge regarding selection of equipments practices (n=120) 
	S.No.
	Selection of Equipments
	Knowledge
	No knowledge

	
	
	F
	%
	f
	%

	1.
	Do you know that leaky spraying equipment should not be used?
	57
	47.50
	63
	52.50

	2.
	Is it recommended to clean a clogged nozzle using your mouth?
	72
	60.00
	48
	40.00

	3.
	Is it necessary to use a tooth brush tied with a sprayer for cleaning?	
	25
	20.84
	95
	79.16


While applying spray solutions
 	The data presented in Table-7 revealed that while applying spray solutions, majority of the vegetable growers that is 84.16 per cent had knowledge regarding the entry of animals should be restricted after pesticide spraying and 15.84 per cent of the vegetable growers had no knowledge. While applying only recommended dose of pesticides and spray pesticides during rainy or windy weather conditions, 80.84 per cent of the vegetable growers had knowledge and 19.16 per cent of the vegetable growers had no knowledge. With regard to spray pesticides only after diseases development, 79.16 per cent of the vegetable growers had knowledge and 20.84 per cent of the vegetable growers had no knowledge. Furthermore, to wash sprayer and buckets with clean water after spray operation, 68.33 per cent of the vegetable growers had knowledge and 31.67 per cent of the vegetable growers had no knowledge, 63.33 per cent of the vegetable growers had knowledge regarding use of detergent or soap for clean the sprayer and buckets and 36.67 per cent of the vegetable growers had no knowledge. More than half of the vegetable growers that is 58.33 per cent had knowledge to spray pesticides during hot sunny day conditions and 41.67 per cent of the vegetable growers had no knowledge, 46.66 per cent of the vegetable growers had knowledge to spray pesticides at appropriate time and 53.34 per cent of the vegetable growers had no knowledge, 45.84 per cent of the vegetable growers had knowledge to check the wind direction before starting spraying application and 54.16 per cent of vegetable growers had no knowledge.
Table-7: Distribution of vegetable growers according to their knowledge regarding applying spray operation practices (n=120) 
	S.No.
	While applying spray solutions
	Knowledge
	No knowledge

	
	
	F
	%
	f
	%

	1.
	Is it recommended to apply only recommended dose of pesticides?
	97
	80.84
	23
	19.16

	2.
	Is it recommended to spray pesticides during rainy or windy weather conditions?
	97
	80.84
	23
	19.16

	3.
	Do you know about appropriate time to spray the pesticides?
	56
	46.66
	64
	53.34

	4.
	Is it recommended to spray pesticides during hot sunny day conditions?
	70
	58.33
	50
	41.67

	5.
	Is it necessary to wash sprayer and buckets with clean water after spray operation?
	82
	68.33
	38
	31.67

	6.
	Is it recommended to use detergent or soap for clean the sprayer and buckets?
	76
	63.33
	44
	36.67

	7.
	Do you know that entry of animals should be restricted after pesticide spraying?
	101
	84.16
	19
	15.84

	8.
	Is it recommended to spray pesticides only after diseases development?
	95
	79.16
	25
	20.84

	9.
	Is it recommended to check the wind direction before starting spraying application?
	55
	45.84
	65
	54.16


While after spray operation 
 	The data presented in Table-8 revealed that after spray operation practices, majority of the vegetable growers that is 87.50 per cent had knowledge to attend awareness programs regarding poisoning due to pesticides and first aid and 12.50 per cent of the vegetable growers had no knowledge. With regard to drain the leftover pesticides in ponds or other water bodies, 83.34 per cent of the vegetable growers had knowledge and 16.66 per cent of the vegetable growers had no knowledge. Furthermore, about the disposal of leftover pesticides spray solution, containers and packets, 33.34 per cent of the vegetable growers had knowledge and 66.66 per cent of the vegetable growers had no knowledge.
Table-8: Distribution of vegetable growers according to their knowledge regarding after spray operation practices (n=120) 
	S.No.
	After spray operation
	Knowledge
	No knowledge

	
	
	f
	%
	f
	%

	1.
	Do you know about the disposal of leftover pesticides spray solution, containers and packets?
	40
	33.34
	80
	66.66

	2.
	Is it recommended to drain the leftover pesticides in ponds or other water bodies?
	100
	83.34
	20
	16.66

	3.
	Is it necessary to attend awareness programs regarding poisoning due to pesticides and first aid?
	105
	87.50
	15
	12.50


Overall knowledge level of vegetable growers 
 	It is evident from Table-9 that nearly half that is 49.17 per cent of the vegetable growers belonged to medium category of knowledge, 39.16 per cent belonged to low category and 11.67 per cent of the vegetable growers belonged to high category of knowledge on the specialized designed scale. The mean and standard deviation score for knowledge were 22.02 and 6.721 respectively. 
	Based on these findings, it can be concluded that the overall knowledge of the vegetable growers about safe use of pesticides was at a medium level. The above findings are in confirmation of the results of the study conducted by Kumari et al (2024).
Table-9: Distribution of vegetable growers according to their overall knowledge regarding safe use of pesticides (n=120)
	S. No.
	Variable
	Categories
	f
	%

	1
	Knowledge
	Low (Below 15.27)
	47
	39.16

	
	
	Medium (Between15.27 ± 28.74)
	59
	49.17

	
	
	High (Above 28.74)
	14
	11.67

	
	
	Total
	120
	100.00

	 Mean = 22.02   S.D. = 6.721



Figure-1. Graph showing the Distribution of vegetable growers according to their overall knowledge regarding safe use of pesticides 
Relationship between independent variables with knowledge of vegetable growers
       The data presented in the Table-10 revealed that the age, education, occupation, land holding, experience in vegetable cultivation, number of training attended, source of information and innovativeness were positively and significantly correlated with the knowledge level of the vegetable growers. This table also revealed that family size, annual income were positive and non- significantly correlated with knowledge level of the vegetable growers. 
Table-10: Relationship between independent variables with knowledge of vegetable growers (n=120)
	S. No.
	Independent variables
	Correlation coefficients (‘r’ Value)
	‘p’ Value

	1.
	Age
	0.541**
	0.021

	2.
	Education
	0.577**
	0.027

	3.
	Occupation
	0.179**
	0.005

	4.
	Family size
	0.158NS
	0.085

	5.
	Land holding 
	0.195**
	0.033

	6.
	Experience in vegetable cultivation 
	0.356**
	0.019

	7.
	Annual income 
	0.179NS
	0.388

	8.
	Trainings attended
	0.332**
	0.012

	9.
	Source of information
	0.577**
	0.021

	10.
	Innovativeness
	0.578**
	0.024


** ‘p’ value less than 0.05 implies that correlation is significant 
CONCLUSION 
        It can be concluded that age, education, source of information and innovativeness appear to have a strong connection with knowledge. Farmers consume chemical pesticides as an effective pest control method for their vegetables. In this study, vegetable growers have a sparse knowledge about pesticides, including their use, types, characteristics and selection. Inadequate pesticide management and indiscriminate pesticide is a disastrous recipe for cause of health hazards. Hence, it is indispensable that the label instructions should be written in clear language that vegetable growers can comprehend and understand. Although overall knowledge regarding the safe use of pesticides was limited, actual practices were found to be even poorer. Most of the vegetable growers did not attend any training regarding safe use of pesticides which if attended, could have had a positive impact on their knowledge and practice of usage of pesticides. 
       Based on findings of the present study the extension workers suggested training of these vegetable growers to improve their knowledge and practices regarding safe use of pesticides. The preventive periodical health check-up, which is essential to identify early stages of pesticide poisoning, was also limited and hence, its requirement was emphasized to the study participants. 

Consent 
As per international standards or university standards, respondents’ written consent has been collected and preserved by the author(s).
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Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
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