



SAFETY PRACTICES FOLLOWED BY VEGETABLE GROWERS DURING PESTICIDE APPLICATION


Abstract:-
The present study was conducted during 2020–21. A sample of 100 vegetable growers was selected proportionately from randomly selected villages in Akola district. Data were collected through personal interviews using a pre-tested interview schedule. Vegetable growers may face occupational risks during pesticide handling, making the adoption of safety measures an important area for local assessment. An exploratory study was conducted during 2020–21 among 100 vegetable growers selected from ten villages in Patur tahsil, Akola district, Maharashtra. Data were collected through personal interviews using a pre-tested interview schedule. Among the respondents, 40.00% belonged to the young age group, 43.00% had college-level education, and 70.00% reported medium extension contact. Most growers (78.00%) had received no training related to vegetable cultivation and pesticide application. Medium levels of attitude towards pesticide use, awareness regarding pesticide application and adoption of recommended safety measures were reported for 71.00%, 67.00% and 58.00% of respondents, respectively. Regarding specific precautions, 60.00% always kept pesticides out of children's reach, 69.00% always kept food and drinking water outside spraying areas, and 63.00% always bathed and washed their spraying clothes after application. Conversely, only 10.00% always used the protective items listed in the questionnaire, whereas 62.00% never did so. Toxicity warning symbols were always examined by 5.00% of respondents, and only 15.00% always checked pest economic-threshold levels. The specified first-aid and medical-contact response was always reported by 2.00%. Adoption differed substantially across safety practices. These findings identify priorities for practical extension guidance, particularly protective equipment, interpretation of hazard labels and emergency-response procedures, without establishing causal relationships.
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Introduction: 
Agricultural pollution refers to the contamination of the environment caused by liquid and solid wastes generated from various agricultural activities, including runoff containing pesticides, fertilizers, and waste from livestock farms. The use of chemical pesticides in India dates back to 1947–48, with the introduction of Benzene Hexachloride (BHC) and Dichloro-Diphenyl-Trichloroethane (DDT) for controlling insect pests of agricultural and public health importance. Subsequently, copper-based fungicides, such as Bordeaux mixture and Burgundy mixture, became popular because of their effectiveness and relatively low phytotoxicity. From the 1950s onwards, mercury compounds, particularly those imported from Germany, were introduced as seed dressers. Later, organophosphorus compounds, organosulphur fungicides, and rodenticides were also introduced for agricultural use. Over the years, the pesticide industry has expanded considerably in India, making the country an important manufacturer and exporter of pesticides.
Vegetable growers use a wide range of pesticides at different application rates and frequencies to minimise crop losses caused by insect pests and diseases. Although pesticides have made a significant contribution to agricultural production and crop protection, evidence from recent decades has demonstrated that their improper and excessive use can adversely affect human health and the ecosystem (Amera & Abate, 2008). Pesticides have substantially contributed to pest management, increased crop productivity, and meeting the food requirements of the growing population. They also play an important role in controlling vector-borne diseases. However, exposure to pesticides is considered one of the major occupational health risks among farmers, particularly in developing countries (Konradsen et al., 2003; Coronado et al., 2004). One of the major causes of pesticide contamination and poisoning in developing countries is the unsafe handling, improper application, and misuse of pesticides. Previous studies have identified several factors contributing to unsafe pesticide use, including inadequate knowledge of environmental hazards, lack of awareness regarding first aid measures and antidotes mentioned on pesticide labels, improper use and poor maintenance of spraying equipment, and failure to use personal protective equipment and appropriate clothing while handling pesticides (Damalas et al., 2006; Ajayi & Akinnifesi, 2007; Sosan & Akingbohungbe, 2009; Miah et al., 2014). In vegetable cultivation, farmers tend to be more dependent on pesticides than farmers growing several other crops because vegetables are highly susceptible to insect pests and diseases (Heong et al., 1997; Oo et al., 2012). Insect pests and diseases are among the major constraints affecting vegetable production (Lantican, 2000; Singh et al., 2011). Due to inadequate education and limited awareness, many vegetable growers pay insufficient attention to adopting personal protective measures during pesticide application. A considerable number of growers depend on pesticide dealers for recommendations regarding pesticide selection, dosage, and application methods. However, pesticide dealers may prioritize commercial interests over providing appropriate technical guidance to farmers (Mitra et al., 2026). Consequently, vegetable growers may apply pesticides excessively in an attempt to obtain pest-free produce and maintain its market quality and price (Adjrah et al., 2013). Since many vegetable crops are harvested frequently, growers sometimes apply pesticides at short intervals, increasing the possibility of pesticide residues in vegetables and exposing farmers, consumers, and the environment to potential health hazards. Therefore, the adoption of appropriate safety measures during pesticide handling, preparation, application, and storage is essential to minimise the harmful effects of pesticides (Malgie et al., 2015). Vegetable growers need adequate knowledge and awareness regarding the recommended dosage, proper spraying techniques, use of personal protective equipment, pre-harvest intervals, safe disposal of pesticide containers, and first aid measures in case of accidental exposure. In this context, studying the safety measures adopted by vegetable growers during pesticide application is important for identifying existing gaps in their knowledge and practices and for developing suitable extension education programmes to promote safe and responsible pesticide use.
Occupational exposure during pesticide handling
Pesticide-related occupational exposure is not confined to spraying: mixing and loading solutions, contact with contaminated equipment, and work in recently treated areas can also create opportunities for dermal or inhalation exposure. Consequently, the selection of suitable protective equipment should be considered alongside careful handling and maintenance of application equipment, rather than as a substitute for reducing unnecessary exposure (Damalas & Koutroubas, 2016). Research among Indian agricultural workers has examined the potential role of personal protective equipment in moderating exposure-related health indicators, supporting the importance of preventive practices throughout pesticide handling (Lari et al., 2023). Evidence from vegetable growers in Assam similarly indicates that protective-clothing practices and pesticide-handling behaviours warrant consideration when assessing farmers’ occupational risks (Mamun & Goswami, 2026). A survey of agricultural workers in Ethiopia reported inconsistent use of protective clothing and other pesticide-handling precautions, illustrating the importance of examining reported safety practices alongside risk perceptions (Misebo et al., 2023). Qualitative interviews with rice farmers and farm workers in Odisha also identified reliance on pesticide vendors for advice and challenges related to handling and disposal; these findings reflect the experiences of the participants interviewed rather than all farmers (Kumar et al., 2026).
Knowledge, attitudes and the adoption of safety measures
Safe application is influenced by more than familiarity with pesticide products (Asmaul-Husna et al., 2016). A study of Indian farmers attending a tertiary hospital documented limited understanding of toxicity symbols and handling precautions, illustrating how gaps in specific safety knowledge may coexist with farming experience (Pandiyan et al., 2023). In a separate cross-sectional survey, farmers displayed different levels of knowledge, attitudes and actual use of personal protective equipment, emphasizing the need to assess these dimensions individually (Yaseen et al., 2025). Research applying the theory of planned behaviour among Indian farmers further identified associations of attitude and perceived behavioural control with pesticide safety behaviours, with pesticide knowledge modifying some of these relationships; the observational nature of such findings should not be interpreted as proof of causality (Uikey et al., 2025). A study of pesticide information acquisition among Indian farmers likewise identified the influence of sellers, limited engagement with product labels and practical constraints on precautionary behaviour (Mitra et al., 2026).
Vegetable-growing contexts and the rationale for assessment
Context-specific assessments are important because crop type, local advice networks and training opportunities may shape the safety practices available to growers. A survey of vegetable growers in Punjab reported that many participants had not attended pesticide-safety training and that a substantial proportion had intermediate levels of safety knowledge (Kaur et al., 2026). A study of potato growers in Bangladesh identified variation in pesticide-use frequency, information sources and disposal practices, suggesting that knowledge and application behaviours should be examined together rather than assumed to be equivalent (Hossain et al., 2024). In addition, a validated attitude scale developed for vegetable growers includes storage, preparation, environmental protection, container disposal and emergency response, reinforcing the relevance of assessing safety across multiple stages of pesticide use (Singh et al., 2025). Among vegetable growers in Gujarat, Purohit et al. (2026) identified variation in the adoption of protective measures and associations with education and information-related characteristics. Research among vegetable farmers in Assam has additionally examined factors associated with pesticide overuse, emphasising the relevance of assessing application practices within local production contexts (Mamun & Goswami, 2025).
Research gap
The studies discussed above address different crops, farming populations and locations (including cotton production; Zunjar, 2011); they do not, on their own, characterise the reported adoption of pesticide-safety measures among vegetable growers in the selected villages of Patur tahsil, Akola district. A local assessment is therefore relevant to identifying specific safety practices and areas in which extension guidance may be needed.
Objectives of the study
The study aimed to assess the adoption of recommended safety measures during pesticide application among vegetable growers in the selected villages of Patur tahsil, Akola district, Maharashtra, and to examine their awareness of pesticide application in relation to the respondent characteristics investigated.
Material and Methods:
The study was conducted in Akola district in the Vidarbha region of Maharashtra State. An exploratory social research design was used. Patur tahsil in Akola district was selected purposively because it had the largest area under vegetable cultivation. Ten villages in Patur tahsil were selected randomly, and ten respondents were selected from each village by random sampling. In total, 100 vegetable growers were selected from ten villages in Patur tahsil, Akola district.
Result and Discussion:
The largest proportion of respondents (40.00%) belonged to the young age group, followed by the middle-aged (32.00%) and older (28.00%) groups. Nearly half (43.00%) had a college-level education, followed by those with high-school education (32.00%). Half of the respondents (50.00%) had semi-medium landholdings (2.01–4.00 ha), while 25.00% had landholdings of 4.01–8.00 ha. The majority (80.00%) used wells or tube wells for irrigation, whereas 9.00% used river water. All respondents (100.00%) grew crops during the Kharif and Rabi seasons, while 31.00% also grew crops in summer. For vegetable crops, 98.00% cultivated during the Rabi season, 87.00% during summer and 86.00% during the Kharif season. Nearly one-third (27.00%) had more than ten years of experience in vegetable cultivation, while 18.00% had 4.1–6 years of experience. Most respondents (70.00%) used both hired labour and family members for vegetable cultivation. In terms of annual income, 28.00% were in the Rs. 1,00,000–1,50,000 category, followed by 26.00% in the Rs. 50,0001–1,00,000 category, 24.00% earning above Rs. 2,00,000, 18.00% in the Rs. 1,50,000–2,00,000 category and 4.00% earning Rs. 50,000. The majority (70.00%) had a medium level of access to information sources, while 21.00% had a low level and 9.00% had a high level. Similarly, 70.00% had a medium level of extension contact, 16.00% had a high level and 14.00% had a low level. Most respondents (78.00%) had not received training in vegetable cultivation and pesticide application, whereas 13.00% had attended one or two training sessions. More than half (64.00%) had low social participation, while 22.00% had medium social participation and 14.00% were also reported as having low social participation. Nearly half (46.00%) reported a medium number of pesticide sprays in vegetable fields, while 16.00% reported more than 12 sprays. The majority (71.00%) had a medium attitude level towards pesticide use in vegetable cultivation, followed by 17.00% with a low level and 12.00% with a high level.
Table 1-: Distribution of respondents according to their adoption about safety measures for pesticide application
	Sl. No.
	Statements 
	Respondents (n=100)

	
	
	Always
	Sometimes
	Never

	1.
	Insecticides/pesticides should be purchased in original packing only.
	53.00
(53.00%)*
	34.00
(34.00%)
	13.00
(13.00%)

	2.
	The label and leaflet of insecticides and pesticides should be read carefully before spraying
	23.00
(23.00%)
	55.00
(55.00%)
	22.00
(22.00%)

	3.
	Examination of statutory warning symbol given for toxicity level on insecticides/pesticides container
	05.00
(05.00%)
	25.00
(25.00%)
	70.00
(70.00%)

	4.
	Insecticides/pesticides should be stored in cool, dry, safe place, and in lock and key.
	13.00
(13.00%)
	41.00
(41.00%)
	46.00
(46.00%)

	5.
	Insecticides/pesticides should be kept out of reach of children.
	60.00
(60.00%)
	28.00
(28.00%)
	12.00
(12.00%)

	6.
	Insecticides/pesticides should not be transported along with food and edibles

	35.00
(35.00%)
	45.00
(45.00%)
	20.00
(20.00%)

	7.
	Use of recommended dose of insecticides/pesticides by taking exact measurement with measuring cup 
	32.00
(32.00%)
	17.00
(17.00%)
	51.00
(51.00%)

	8.
	Stick or long handled spoon should be used for mixing of insecticides/pesticides with water
	09.00
(09.00%)
	34.00
(34.00%)
	57.00
(57.00%)

	9.
	Dirty, leak or under repair sprayer / duster should not be used for spraying
	57.00
(57.00%)
	33.00
(33.00%)
	10.00
(10.00%)

	10.
	Nozzle of sprayer should not be cleaned by mouth out breathing
	18.00
(18.00%)
	56.00
(56.00%)
	26.00
(26.00%)

	11.
	Funnel should used for pouring insecticides/pesticides mixture in sprayer
	54.00
(54.00%)
	36.00
(36.00%)
	10.00
(10.00%)

	12.
	Mask, cap, gloves, sleeves and apron should be used while spraying
	10.00
(10.00%)
	28.00
(28.00%)
	62.00
(62.00%)

	13.
	Spraying should be taken in wind free environment or should be taken towards direction of wind
	31.00
(31.00%)
	50.00
(50.00%)
	19.00
(19.00%)

	14.
	Foodstuff and drinking water should not be kept in the spraying operation area
	69.00
(69.00%)
	27.00
(27.00%)
	04.00
(04.00%)

	15.
	Consumption of food, drinking of water and smoking should be strictly avoided while spraying operation
	09.00
(09.00%)
	22.00
(22.00%)
	69.00
(69.00%)

	16.
	Complete cleaning of hands and face should be done before consumption of food, drinking of water or smoking
	64.00
(64.00%)
	31.00
(31.00%)
	05.00
(05.00%)

	17.
	Highly toxic or long persistence  insecticide/pesticide should not be sprayed at harvesting stage of vegetables
	16.00
(16.00%)
	53.00
(53.00%)
	31.00
(31.00%)

	18.
	If insecticides/pesticides comes directly in contact with body or clothes accidentally, proper cleaning should be done immediately
	38.00
(38.00%)
	44.00
(44.00%)
	18.00
(18.00%)

	19.
	In case of accidental poisoning by insecticides/pesticides, first-aid should be given to the victim and to call the doctor immediately
	02.00
(02.00%)
	03.00
(03.00%)
	95.00
(95.00%)

	20.
	Complete bath should be taken and the clothes used should be washed cleanly to remove traces after the spraying operation
	63.00
(63.00%)
	31.00
(31.00%)
	06.00
(06.00%)

	21.
	Empty containers of insecticides/ pesticides should be disposed off and buried in the corner of the field to keep the environment pollution free.
	13.00
(13.00%)
	23.00
(23.00%)
	64.00
(64.00%)

	22.
	Economic threshold level of pest incidence should be checked regularly to avoid frequent spraying of Insecticide/pesticide on vegetables crops
	15.00
(15.00%)
	17.00
(17.00%)
	68.00
(68.00%)

	23.
	 Insecticide/pesticide having highly toxic or long persistence  effect should not be sprayed at harvesting stage of vegetables
	17.00
(17.00%)
	24.00
(24.00%)
	59.00
(59.00%)

	24.
	Harvested vegetables should not be treated with insecticides/ pesticides or chemical fertilizer solution before taking to the market
	51.00
(51.00%)
	30.00
(30.00%)
	19.00
(19.00%)


Grower characteristics, access to information and training
In the present sample, 70.00% of growers had a medium level of extension contact, while 78.00% reported receiving no training related to vegetable cultivation and pesticide application. These descriptive findings identify access to training as a relevant area for extension attention but do not demonstrate that training status caused the observed practices. The pattern is broadly comparable to a Punjab study in which many vegetable growers reported no pesticide-safety training and the largest knowledge category was at a medium level (Kaur et al., 2026). Research among potato growers has also identified multiple sources of pesticide information, including peers and input dealers, underscoring the importance of evaluating both the source and technical reliability of advice (Hossain et al., 2024). Furthermore, associations between knowledge, attitudes and perceived behavioural control found among Indian farmers provide a plausible basis for assessing these dimensions together, without inferring causal effects from this survey (Uikey et al., 2025).
Personal protective equipment and immediate exposure prevention
The adoption table indicates that 10.00% of respondents always used the listed protective items during spraying, whereas 62.00% reported never doing so. Similarly, only 5.00% always checked the statutory toxicity warning symbol, and 70.00% never checked it. These percentages point to distinct gaps in both exposure prevention and comprehension of hazard information. Low use of protective garments has also been documented among vegetable growers in Assam, where particular handling practices were associated with self-reported symptoms (Mamun & Goswami, 2026). An Indian farm-worker investigation evaluated the relationship between personal protective equipment and indicators of pesticide exposure, further supporting attention to suitable equipment and handling conditions (Lari et al., 2023). Independent survey evidence likewise identifies substantial variation between farmers’ knowledge of protective equipment and their reported practices (Yaseen et al., 2025). Comparisons across studies are indicative rather than directly equivalent because crops, sampling and survey items differ.
Storage, preparation and emergency-response practices
For several additional safety items, consistent reported adoption was limited: 13.00% always stored pesticides in a cool, dry and secure location, 32.00% always used an exact measure for recommended doses, and 2.00% always reported the specified first-aid and immediate medical-contact response. The last item reflects a questionnaire response rather than verified behaviour during an actual poisoning event. The findings therefore suggest priorities for practical demonstration of label interpretation, correct measurement, secure storage and emergency procedures, but cannot independently establish the reasons for non-adoption. Earlier occupational research has described how spills, equipment contamination and inappropriate handling increase opportunities for exposure (Damalas & Koutroubas, 2016). A hospital-based Indian study identified limited familiarity with pesticide hazard symbols among its participants (Pandiyan et al., 2023). The multidimensional attitude framework developed specifically for vegetable growers also recognizes safe storage, pesticide preparation and first-aid responses as separate domains of pesticide safety (Singh et al., 2025).
Implications for extension and integrated pest management
Only 15.00% of respondents always reported checking pest economic-threshold levels, while 68.00% never reported doing so. This finding does not, by itself, establish excessive pesticide use, but it identifies scope for strengthening field-based pest monitoring and decision support. Training can prioritize repeated demonstrations of appropriate protective equipment, warning-label interpretation, calibrated pesticide preparation, hygienic practices, prompt medical referral after suspected poisoning and disposal of containers through approved local arrangements rather than informal field burial. Research on potato-growing systems has highlighted integrated pest management and safe handling as possible strategies for reducing pesticide-related risks (Hossain et al., 2024). A vegetable-grower safety scale provides a basis for distinguishing educational needs across handling, disposal and emergency domains (Singh et al., 2025). Evidence linking knowledge and behavioural determinants suggests that extension activities should assess practical adoption, not only awareness after instruction (Uikey et al., 2025). These proposals are implications of descriptive results and require evaluation before effectiveness can be claimed.
Conclusions
The study identified substantial differences in the reported adoption of pesticide safety practices among vegetable growers in the selected villages of Patur tahsil, Akola district. Several basic precautions were widely reported, including keeping pesticides beyond children's reach, separating food and drinking water from spraying operations, washing the hands and face, and bathing after spraying. However, important gaps remained in the consistent use of personal protective equipment, examination of pesticide toxicity warning symbols, monitoring of economic-threshold levels and the stated response to accidental poisoning. The results indicate that awareness of recommended precautions should not be assumed to translate uniformly into their adoption. Practical extension activities could therefore emphasise appropriate protective clothing, interpretation of pesticide labels, accurate measurement and handling of pesticides, safe storage, pest monitoring and clear emergency-response procedures. Such activities should be tailored to the practices identified in this sample and assessed for effectiveness rather than presumed to produce behavioural change. Because the study concerns growers from a defined local area and relies on reported practices, its findings should be interpreted descriptively and not generalised to all vegetable-producing communities.

Limitations 
The study covered 100 vegetable growers from ten villages within one purposively selected tahsil of Akola district. Its findings therefore describe the selected local setting and may not represent vegetable growers in other areas. The safety-practice information was obtained through interviews and reflects respondents' accounts rather than independently observed behaviour. The study design does not establish causal effects of grower characteristics or extension contact on safety practices. Further assessment across additional settings could examine the consistency between reported and observed practices.
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