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Abstract 

Modern Agriculture increased the excessive use of agrochemicals especially pesticides which polluted the 

environment and become a serious threat to bios/life .The study was conducted in uplands of Balochistan 

(Quetta, Pishin and Ziarat districts) which are commonly known as fruit basket of Pakistan. It was to assess the 

education/trainings impact on the farmer’s behavior in safe usage of pesticides. Information gathered from 150 

farmers of target districts through semi structured face to face interviews and statistically analyzed by SPSS. 

Findings revealed that education had significant impact the farmers’ perception about pesticides usage. Farmers 

using protectives gears during the pesticides spray (wearing gloves, Spectacles, gum boot, cover mouth/head by 

cloth and change dress after spray) highly influenced by education level 78%, 56%, and 32%, having education of 

graduate, secondary and primary respectively. Educated farmers were careful in storage and expiry of pesticides 

while uneducated farmers stored pesticides in residing rooms/ used expired pesticides. The adoption of safety 

measures during the spray, such as wind direction, smoking, eating/drinking and cleaning of pesticide 

equipment was have significant impact of erudite. The trend of burying empty pesticide containers among 

graduate, secondary and uneducated were 87%, 26%, 11% respectively whereas 56% uneducated and 53% 

secondary educated farmers thrown empty containers openly on farms and even 33% uneducated farmers used 

these pesticide containers for domestic utensils. The study depicts that education/trainings played vital role in 

improving the behavior of farmers regarding safe usage, handling and disposal of pesticides. 
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Introduction 

Agriculture provides the predominant types of 

occupation in the world. Almost 50% of the labor in 

world is employed by agriculture (Das et al., 2011). In 

Pakistan agriculture sector comprises the largest 

share of economy and integral part to ensure the food 

security in the country. Nearly 67% of the population 

is dependent (directly and indirectly) over agriculture 

(Pakistan Economic Survey, 2014-15). The foremost 

threat to agriculture commodities is insect pests and 

diseases which are the major constraints for the low 

productivity (Ahmad, 2004). It has been estimated 

that every year in Pakistan, 15-20% of the total 

agricultural production is vanished due to the damage 

of insect pests and diseases (Ahmed, 1980; Yadava 

and Lal, 1997). 

 

The application of pesticides for pest control has 

become indispensable for the agriculture production. 

It does not seem possible to meet the 

requirements/food of increasing population of the 

world without the use of these chemicals (Masud and 

Hassan, 2002). However, the wide spread usage of 

pesticide contaminated the basic provisions of life i.e. 

air, water and food (Sharma et al., 2010). The 

majority of the pesticide associated health and 

environmental issues are happening due to scarcity of 

awareness and knowledge, unsafe attitudes, 

misunderstanding of hazard and insecure practices 

(Dasgupta et al., 2005; Mahantesh and Singh, 2009).  

 

Overuse and misuse of chemicals is very common 

among growers of developing countries (Ibitayo, 

2006; Wilson and Tisdell, 2001). Unintentional and 

intentional pesticide poisoning is a major issue in 

many agricultural societies of middle- and low-

income countries. Globally, every year approximately 

3 million pesticide poisoning cases occurs which 

results up to 250,000 mortalities. Out of this death 

rate a considerable portion belongs to those 

individuals who commit suicide (WHO, 2006) (4). 

Pesticides may also responsible for chronic disorders 

such as birth defects, cancer, immune system 

disorders and reproductive disorders (Amera and 

Abate, 2008). 

These harmful effects of pesticides are resulted by 

inappropriate practices of plant protection by 

growers. The proper knowledge of pesticides toxicity 

to the farmers and consumers is necessary to prevent 

the poisoning (Zyoud et al., 2010). Therefore, the 

present study was performed to assess the impact of 

education level of the farm workers on the adoption of 

protection measures during pesticides applications, 

handling and disposal of pesticides. 

 

Materials and methods 

Study Conducted Area 

The present study was conducted in three districts 

viz., Quetta, Pishin and Ziarat which is the major 

fruits grown area in upland of Balochistan.  

 

Method of study  

A semi structured face to face interviews of multistage-

cum-random sampling technique was used for the study. 

A complete list of fruit and vegetable farmers was 

prepared in the selected district of the area for survey 

during the year of 22012-13. 

 

Sampling  

About 150 fruit and vegetable farmers were randomly 

selected for interview in target districts using the 

random sampling method. The selection of 

respondent farmers from each district was made by 

proportionate sampling method.  

 

Therefore, 51 from Ziarat, 42 from Quetta and 57 

from Pishin were selected. A face to face pre-tested 

and validated interview procedure adopted ((Tahir et 

al., 2001) interview was conducted in local languages 

Pashto/Urdu where needed with iteration and which 

was further analyzed by statistical package for social 

sciences (SPSS). 

 

Results 

Farmer’s literacy rate, adoption of protective gears, 

trend about pesticides storage, awareness about 

expiry of pesticides, adoption of safety measures 

during pesticides application and awareness about 

safe disposal of empty pesticides containers was 

assessed during present study  
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Farmer’s literacy rate in area 

Education data revealed that more than half (54.7%) of 

the farmers have up to primary education. Whereas the 

farmers have secondary and graduate education were 

25.3% and 20% respectively. District education data 

showed that in Pishin, 53% were up to primary while 

28% and 19% had secondary and graduate/above 

education respectively. In district Quetta and Ziarat (in 

bracket) the farmers having up to primary, secondary 

and graduate/above were 57% (55%), 19% (27%), and 

24% (18%), respectively (Table 1). 

 

Table 1. Literacy rates in the area of farmers/ 

respondent. 

Education Frequency %age Pishin Quetta Ziarat 
>primary 82 54.7 52.6 57.14 54.9 
Secondary 38 25.3 28.1 19.05 27.45 
<Graduate 30 20 19.3 23.81 17.65 
Total 150     

Farmer’s adoption of protective gears 

Regardless of education most of farmers neither wear 

a protective uniform nor follow pesticides protective 

measures during pesticide application. Nearly, 

27.33% of the respondents wear gloves, 24.67% use 

spectacles, 14.67% wear gum boot, 90% of the farmers 

cover mouth and nose with piece of cloth during 

spraying and 80% takes change their clothes 

following pesticides application (Table 4.5). 

 

Fiendings 

Results indicate that farmer having higher education 

mostly follow protective measures compared to lower 

education. Farmers with primary and graduate education 

(in bracket) using gloves, spectacles, gum boot, cover 

mouth and change dress after spray in samples area were 

4.88(83.33), 7.32(66.67), 3.66(40.00), 81.71(100) and 

63.20(100), respectively (Table 4.5).  

 

Table 2. Farmer’s usage of protective gears/ protective clothing. 

Variables of N=150 
Respondent Education Level%age 

Yes %age No >Primary Secondary <Graduate 
Wear Gloves 41 27.33 109 4.88 31.58 83.33 
Spectacles 37 24.67 113 7.32 28.95 66.67 
Gum Boot 22 14.67 128 3.66 18.42 40.00 
Cover Mouth/Head cloth 135 90 15 81.71 100.00 100.00 
Change dress after Spray 120 80 30 63.41 100.00 100.00 
Mean 71 47.33 79 32.20 55.79 78.00 

 

Farmers trend and awareness about pesticides 

storage and expiry 

Overall result shows that farmers having higher 

education care about storage of pesticides during 

pesticide spray and handling.  

 

Irrespective of education 20% farmers store 

pesticides in the sitting/residing room, 47% of the 

farmers store pesticides in their homes or houses side 

rooms, while only 33% store them in the farms. 

Educated people /graduates (80%) store pesticides at 

farms, while 3% used residing rooms for storage.  

 

In case of farmers having secondary education, 47% 

and 48% store at farm and side room respectively, 

while 8% place in residing rooms. Uneducated 

farmers mostly use side room (47%) and residing 

room (32%) for pesticide storage.  

Overall 50% of the farmers’ dame care of expiry of 

pesticide 30% had no idea of expiry and 20% are 

spraying the expired pesticides on the crops while 50 

either return or burry the obsolete pesticides. 

Educated trend of pesticide, 80%, 43%, 3%,13%, 77% 

and 57% had storage at farm, in side room, in residing 

room, no idea of expiry, return expired pesticide to 

shops and Burry the expired pesticides respectively.  

 

Lowest class (Primary or less) has diverse trend 10%, 

48%, 32%, 33%, 24%, 6% and 4% had storage at farm, 

in side room, in residing room, no idea of expiry, use 

expire pesticides, return expired pesticide to shops 

and Burry the expired pesticides. Whereas, the 

middle class having secondary education had mixed 

trend, In case Expiry of pesticide, 37%, 13%, 45%, and 

26% had No idea of expiry, use expired, return 

expired pesticide to shops and Burry the expired 

pesticides respectively (Fig. 1). 
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Fig. 1. Storage of pesticides awareness level. 

 

Farmer’s adoption of safety measures during 

pesticides application 

Education had significant effect in adapting safety 

measures. Results indicate that 52% of farmers 

avoid pesticides during high wind and also care 

wind direction during pesticides spray, (90%) of 

educated graduates and above class care of wind 

direction while common man up to primary care 

only 32% of his class. 

 

Smoking data revealed that 66% of the farmers smoke 

during application of pesticides and 40% eat and 

drink during the spray.Whereas,17 and 10% of 

farmers having graduate and above education smoke 

and drink/eat during pesticides application, 

respectively, similarly, farmers with primary/illiterate 

education use smoke (56%) and eat (34%) during 

spray. While middle class 39% and 24% farmers 

smoke and eat/drink respectively. 

 

Most of the farmers clean their sprayers/equipment’s 

after spraying, overall 59% clean in field and 12% had 

not cleaned at all. The most dreadful was the cleaning 

of their equipment in ponds/running water in which 

cattle/human commonly drinks. Most educated 

<graduate/above 80% clean their equipment’s in the 

field and only 20% clean in ponds.  

 

Un-educated farmers 22%, 60%and 20% clean 

pesticides equipment in field, in ponds and not clean 

equipment at all respectively. The medium level 

secondary pass farmers had mix trend 45%, 47%and 

5% clean equipment pesticides in field, clean 

equipment’s in ponds and not clean equipment at all 

respectively (Fig. 2). 

 

Fig. 2. Farmers adapting safety measures for pesticides. 

 

Farmers’ awareness about safe disposal of empty 

pesticides containers 

Overall 47% of the farmers in the area throw pesticide 

empty containers away in usual trash, 30% farmer 

either burry or burn the empty container while 23% 

farmers admitted that they could use these empty 

containers for domestic purposes when the size and the 

shape are affordable for some kinds of uses. The 

education level has significant about the pesticide’s 

empty containers, educated class 87% believe on 

burial, no one had used as utensil, whereas 

secondary/middle level class 21% and 53% used empty 

container and thrown openly respectively. The 

uneducated less than primary farmers 33% and 56% 

used empty container and thrown respectively (Fig. 3). 

 

 

Fig. 3. Empty pesticides container disposal of 

different educational level. 

 

Discussion 

Literacy rate of farmers 

Educational level of farmers was observed a best yard 

for proper usage of pesticide including protective care 

however the knowledge of safe pesticide use as 

necessary. The result of this study indicates that 62% 
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of farmer in the target areas are educated which is 

like to the 60.2% farmers have education in Nigeria 

(Abubakar et al., 2015). Another study also in 

resemblance that more than 60% of the farmers had 

average level of information regarding plant 

protection practices (Nagenthirarajah and 

Thiruchelvam, 2008). It was observed during the 

survey that female and illiterate populations are 

vulnerable and ever discouraged by society or unable 

to express their views about the subject matter. This 

is like to that women and illiterates were more 

susceptible to pesticide exposure risks than their men 

and educated farmers (Sefa et al., 2015).  

 

Farmer’s adoption of protective gears 

Our results indicate that farmers having higher 

education follow pesticides protective measure 

compare to lower education. The non-utilization of 

protective measure by some farmers having higher 

education may be due to unavailability of protective 

clothing’s etc. and deficit of information regarding 

hazardous effects of pesticides. Inadequate personal 

protection during pesticide handling and applications 

are a common issue among the growers (Chau et al., 

2015). Majority of the farmers do not pay heed to the 

safety precautions of pesticides during their 

application (Adeola, 2012; Tandi et al., 2014). Sefa et 

al. (2015) reported that during spraying maneuvers 

the respondents who completely protect themselves 

were just 15.6%, while 38% have limited protective 

clothing and 46.4%, did not wear any protective 

clothing at all. In other study Banjo et al. (2010) 

found that in Nigeria 86% of farmers did not use any 

precautionary measures for pesticides due to high 

cost. The risk of pesticide toxicity to farmers is high 

when they do not pay attention to the guidelines of 

pesticide usage and especially when basic safety 

instructions are ignored regarding protective 

equipment (Ajayi and Skinnifesi, 2008; Damalas and 

Eleftherohorinos, 2011). 

 

Farmer’s trend and awareness about pesticides 

expiry and storage 

It was noticed that participants with higher education 

have high knowledge about pesticides storage and 

expiry. The farmers with low education level didn’t 

care about proper storage of pesticides and even used 

expire pesticides. Farm operative with proper 

pesticide knowledge were more motivated to follow 

guidelines for proper protective actions but 

inconsistent results were reported by Salameh et al. 

(2004) who stated poor protective measures by 

farmers having proper knowledge of pesticides 

handling and application. Whereas Zyoud et al. 

(2010) reported that most Palestinian workers 

engaged in agriculture activities have low knowledge 

about pesticides use which attribute to the poor 

protective actions. Similarly, Mengistie et al. (2017) 

described the use of unsafe and improper storage 

facilities by farm workers and Chau et al. (2015) 

reported that waste disposal in pesticide handling and 

application were not found of standard.  

 

Farmers usually accumulate the pesticides in isolated 

room (80%), animal chambers (5%) and sitting room 

(1%) (FAO, 2002). The usage of obsolete pesticide in 

agriculture is a high risk for consumer. Reiler et 

al. (2015) detected 11 pesticides during analyses 

though numerous of them were obsolete and 

comprised in the Stockholm convention ratified by 

Bolivia. The farmers (27%) were used to store 

pesticides in their bed room in Bangladesh (Abu bakar 

et al., 2015). The storage of pesticides position in Gaza 

strip were at home 76% and at farm 24% (Al-Zain and 

Mosalami, 2014). Reports provide evidence that 50% of 

the growers use safety measures during spraying. The 

most frequently used measures are; covering body, 

avoid drinking and eating during spray, and washing 

face and hand after spray (Khan et al., 2010). 

 

Farmers adoption of safety measures during 

pesticides application 

Farmer’s education level has a vital role in promotion 

of agriculture and proper practice of agricultural 

inputs. Low education may have led to farmers’ 

misunderstanding on pesticides hazardous impacts 

(Shetty et al., 2010). Overall our result showed 

negative correlation between pesticides precautionary 

measures and education and positive correlation with 

pesticides use. Similar results have been reported by 

Ibitayo (2006) who found that the low level of 

education can be reason of deficit knowledge about 

http://www.sciencedirect.com/science/article/pii/S0048969715300152


J. Bio. & Env. Sci. 2021 

 

48 | Shah et al. 

pesticides. While in other study Yasin et al. (2003) 

found that educated farmers used more sprays than 

those with little education or uneducated. This 

disparity may be due to difference in cropping pattern, 

commodity price and types of pest to be controlled.  

 

It was observed in a pesticide study in Camaroon that 

55.5% of farmers during spray did not care about 

wind direction (pesticide drift) (Tandi et al., 2014). 

Most of the workers, irrespective of their literacy 

status drank and ate while working with pesticide. 

Similar behaviors have been noticed in other part of 

developing world (Jones et al., 2009). Present work is 

in agreement with above mentioned studies in case of 

low education status of the farmers whereas it was 

noticed that educated farmers take care of wind 

direction and avoid eating and drinking during 

pesticide operations. 

 
Farmer’s awareness about safe disposal of empty 

pesticides containers 

Mostly it has been witnessed that farmers throw 

empty bags of pesticides in canals, water channels, or 

in the courtyard nearby to their houses instead of 

burying them in the soil. Current study reveals that 

education significantly affects the behavior of the 

farmers about safe disposal of pesticides containers. 

Sometime farmers also use these empty containers for 

keeping milk, drinking water, or edible oil. These 

containers may be harmful to infant, may be fatal to 

wildlife or may pollute the environment (Irshad, 

1999). About 59.8% of the farmers dispose of empty 

pesticide containers after use of chemical spray (Sefa et 

al., 2015). Mengistie et al. (2017) reported that farmers 

dispose containers unsafely by applying a social 

practice approach. Mainstream (96.1%) considered as 

misuse of disposal of the pesticide’s bags. About 40-

60% of farmers considered the misuse of pesticide 

containers as domestic purpose usage (Zyoud et al., 

2010). Majority 51% burned the dispose of pesticide 

containers while 46% dispose of pesticides containers 

in trash (Al-Zain and Mosalami, 2014). 

 

Conclusions 

Most agriculture worker in the target area had low 

education level which attribute to the poor knowledge 

about using protective gears, pesticide handling, 

application and disposal. It was observed that farm 

worker with high education backgrounds were more 

aware about negative impacts of pesticides and 

motivated to use proper protection actions when 

dealing with pesticides, on the other hand uneducated 

ones are at high risk of pesticide exposure due to lack 

of awareness about pesticides toxicity. Therefore, it is 

highly recommended that education programs must be 

initiated specially about pesticides usage and regarding 

adoption of proper protection measures during 

pesticide applications, legislation and implementation 

is utmost requirement of time in order to decrease the 

risk of pesticide exposure to farm workers.  

 

References 

Abubakar M, Mala MA, Mumin A, Zainab T, 

Fatima AA. 2015. Perceptions of environmental 

effects of pesticides use in vegetable production by 

farmers along river Ngadda of Maiduguri, Nigeria. J 

Agric Environ Sci 4(1), 212-215.  

 

Adeola RG. 2012. Perception of environmental 

effect of pesticides use in vegetable production of by 

farmers in Ogbomoso, Nigeria. Global J Sci Frontier 

Res Agric Biol 12(4), 73-78.  

 

Ahmad I. 2004. Pesticide residues in fortified water, 

soil, food, fruits and vegetable samples in Pakistan. J 

Exp Zool India 7, 67-72.  

 

Ahmed K. 1980. Scope of cultural control of pest. 

Pak Agric 3(1). 

 

Al-Zain BF, Mosalami J. 2014. Pesticides usage, 

perceptions, practices and health effects among 

farmers in North Gaza, Palestine. Indian J Appl Res 

4(6), 17-22.  

 

Amera T, Abate A. 2008. An Assessment of the 

Pesticide Use, Practice and Hazards in the Ethiopian 

Rift Valley, Addis Abada, Ethiopia: Pesticide Action 

Network (PAN-UK) and Institute for Sustainable 

Network. 

DOI: 10.1080/193382 4 4 .2011.598891 



J. Bio. & Env. Sci. 2021 

 

49 | Shah et al. 

Ajayi OC, Akinnifesi FK. 2008. Farmers 

understanding of pesticides safety labels and field 

spraying practices: a case study of cotton farmers in 

northern Coted’ivoire. Sci Res Essays 2, 204-210. 

https://academicjournals.org/journal/SRE/article-

abstract/24F36AA1275 

 

Anwar T, Ahmad I, Tahir S. 2011. Determination 

of pesticide residues in fruits of Nawabshah district, 

Sindh, Pakistan. Pak J Bot 43, 1133-1139 

 

Banjo AD, Aino SA, Rije OI. 2010. Farmers’ 

knowledge and perception towards herbicides and 

pesticide usage in Fadama area of Okun-Owa, State of 

Nigeria. Afr J Basic App Sci 2 (5-60), 188-194. 

 

Chau NDG, Sebesvari Z, Amelung W, Renaud 

FG. 2015. Pesticide pollution of multiple drinking 

water sources in the Mekong Delta, Vietnam: 

evidence from two provinces. Environ Sci Pollution 

Res 22(12), 9042-9058.  

 

Dasgupta S, Meisner C, Huq M. 2005. Health 

effects and pesticide perception as determinants of 

pesticide use: Evidence from Bangladesh. The World 

Bank. https://elibrary.worldbank.org/doi/abs /10. 

1596 /1813-9450-3776  

 

Das R, Steege A, Baron S, Beckman J, 

Harrison R. 2001. Pesticide-related illness among 

migrant farm workers in the United States. Int J 

Occupational Environ Health 7(4), 303-312. 

https://www.tandfonline.com/doi/abs/10.1179/1077

35201800339272 

 

Damalas CA, Eleftherohorinos IG. 2011. 

Pesticides exposure, safety issues, and risk 

assessment indicators. Int J Environ Public Health 

8(5), 1402-1419. https://www.mdpi.com/1660-

4601/8/5/1402/htm 

 

Fitzgibbon CT, Morris LL. 1987. How to Design a 

Program Evaluation. Newbury Park, CA: Sage. 

https://books.google.com.pk/books?hl 

FAO (Food and Agriculture Organization). 

2002. Submission and evaluation of pesticide 

residues data for the estimation of maximum residue 

levels in food and feed. FAO, Rome, pp 1-279. 

https://doi.org/10.1016/j.foodcont.2010.11.031 

 

Ibitayo OO. 2006. Egyptian farmers’ attitude and 

behaviors regarding agricultural pesticides: 

Implication for pesticide education. Risk analysis 

26(4), 989.  

 

Irshad M. 1999. “Disposal of pesticides,’ The Nation, 

Lahore, June 20, 1999.  

 

Jones E, Mabota A, Larson DW. 2009, Farmers' 

knowledge of health risks and protective gear 

associated with pesticide use on cotton in 

Mozambique. J Developing Areas 42, 267-282. 

https://muse.jhu.edu/article/251971/summary  

 

Khan MJ, Zia MS, Qasim M. 2010. Use of 

pesticides and their role in environmental pollution. 

World Acad Sci Eng Technol 48, 122-128. 

 

Mahantesh N,  Singh A. 2009. A study on farmers’ 

knowledge, perception and intensity of pesticide use 

in vegetable cultivation in western Uttar 

Pradesh. Pusa Agri Sci 32, 63-69.  

 

Pakistan Economic Survey. 2014-15. Government 

of Pakistan, Ministry of Finance. 

www.finance.gov.pk/survey/chapters_15/Highlights.

pdf. 

 

Reiler E,  Jørs E, Bælum J, Huici O, Caero 

MMA, Cedergreen N. 2015. The influence of 

tomato processing on residues of organochlorine and 

organophosphate insecticides and their associated 

dietary risk. Sci Total Environ 527, 262-269. 

www.sciencedirect.com/science/article/pii/S004896

9715300152https://doi.org/10.1016/j.scitotenv.2015.

04.08 

 

Sefa VA, Asare-Bediako E, Kenyon L, Micah JA. 

2015. Pesticide use practices and perceptions of vegetable 

farmers in Cocoa Belts of the Ashanti and Western 

Regions of Ghana. Adv Crop Sci Technol 3, 1-10.  

https://academicjournals.org/journal/SRE/article-abstract/24F36AA1275
https://academicjournals.org/journal/SRE/article-abstract/24F36AA1275
mailto:titan.envi@gmail.com
http://link.springer.com/journal/11356
http://link.springer.com/journal/11356
https://elibrary.worldbank.org/doi/abs/10.1596/1813-9450-3776
https://elibrary.worldbank.org/doi/abs/10.1596/1813-9450-3776
https://www.tandfonline.com/doi/abs/10.1179/107735201800339272
https://www.tandfonline.com/doi/abs/10.1179/107735201800339272
https://www.mdpi.com/1660-4601/8/5/1402/htm
https://www.mdpi.com/1660-4601/8/5/1402/htm
https://books.google.com.pk/books?hl=en&lr=&id=lQ29VfPEAlMC&oi=fnd&pg=PA7&dq=Fitzgibbon+CT,+and+Morris+LL,+1987.+How+to+Design+a+Program+Evaluation.+Newbury+Park,+CA:+Sage.&ots=gqIBMuLUOQ&sig=Tq6dok_HFEsP-y3fapH66NywcZI&redir_esc=y#v=onepage&q&f=false
https://doi.org/10.1016/j.foodcont.2010.11.031
https://muse.jhu.edu/article/251971/summary
http://www.finance.gov.pk/survey/chapters_15/Highlights.pdf.
http://www.finance.gov.pk/survey/chapters_15/Highlights.pdf.
http://www.sciencedirect.com/science/article/pii/S0048969715300152
http://www.sciencedirect.com/science/article/pii/S0048969715300152
http://www.sciencedirect.com/science/article/pii/S0048969715300152
http://www.sciencedirect.com/science/article/pii/S0048969715300152
http://www.sciencedirect.com/science/article/pii/S0048969715300152
http://www.sciencedirect.com/science/article/pii/S0048969715300152
http://www.sciencedirect.com/science/journal/00489697


J. Bio. & Env. Sci. 2021 

 

50 | Shah et al. 

Sharma D, Nagpal A, Pakade YB, Katnoria JK. 

2010. Analytical methods for estimation of organo 

phosphorus pesticide residues in fruits and 

vegetables: A review. Talanta 82(4), 1077-1089. 

www.sciencedirect.com/science/article/abs/pii/S003

9914010004893 

 

Shetty PK, Murugan M, Hiremath MB, Sreeja 

KG. 2010. Farmers' education and perception on 

pesticide use and crop economies in Indian 

agriculture. J Exp Sci 1(1), 3-8. http://upda 

tepublishing.com/journal/index.php/jes/article/vie 

 

Salameh PR, Baldi I, Brochard P, Abi Saleh B. 

2004. Pesticides in Lebanon: a knowledge, attitude, 

and practice study. Environ Res 94(1), 1-6. 

https://www.sciencedirect.com/science/article/abs/p

ii/S0013935103000926 

 

Tandi TE, Wook CJ, Shendeh TT, Eko EA, 

Afoh CO. 2014. Small-scale tomato cultivators’ 

perception on pesticides usage and practices in Buea 

Cameroon. Health 6, 2945-2958. 

 

WHO. 2006. The Impact of Pesticides on Health: 

Preventing Intentional and Unintentional Deaths 

from Pesticide Poisoning, Geneva: World Health 

Organization. Available http://who.int/mental 

_health /prevention/suicide/en/PesticidesHealth2. 

 

 

Wilson C, Tisdell C. 2001. Why farmers continue 

to use pesticides despite environmental, health and 

Sustainability costs. Ecol Econ 39, 449-462. 

www.sciencedirect.com/science/article/abs/pii/S092

1800 

 

Yadava CP, Lal SS. 1997. “Studies on host plant 

resistance against gram pod borer Helicoverpa 

armigera in chickpea”. In symposium on integrated 

pest management for sustainable crop protection, 

Organized by division of Entomology, Indian 

Research Institute, New Delhi. 37 India, 2-4 

December, 1997. http://zsp.com.pk/pdf44/1081-

1089%20_27_%20PJZ-887-12%202nd%20revision 

%20%20of%20MS%20oviposition%20and%20%20la

rval%20development-17.4.12.pdf 

 

Yasin G, Aslam M, Parvez
 
I, Naz S. 2003. Socio-

economic correlates of pesticide usage: the case of 

citrus farmers. J Res Sci 14, 43-48. 

 

Zyoud SH, Sawalha AF, Sweileh WM, Awang R, 

Al-Khalil SI, Al-Jabi SW, Bsharat NM. 2010. 

Knowledge and practices of pesticide use among farm 

workers in the West Bank, Palestine: safety 

implications. Environ Health Preven Med 15, 252-261. 

www.ncbi.nlm.nih.gov/pmc/articles/PMC2886885/ 

 

 

 

 

 

file:///E:/paper%20of%20apple%20%20%20publication/Depuk%20sharma.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0013935103000926
https://www.sciencedirect.com/science/article/abs/pii/S0013935103000926
http://who.int/mental%20_health%20/prevention/suicide/en/PesticidesHealth2.
http://who.int/mental%20_health%20/prevention/suicide/en/PesticidesHealth2.
http://zsp.com.pk/pdf44/1081-1089%20_27_%20PJZ-887-12%202nd%20revision%20%20%20of%20MS%20oviposition%20and%20%20larval%20development-17.4.12.pdf
http://zsp.com.pk/pdf44/1081-1089%20_27_%20PJZ-887-12%202nd%20revision%20%20%20of%20MS%20oviposition%20and%20%20larval%20development-17.4.12.pdf
http://zsp.com.pk/pdf44/1081-1089%20_27_%20PJZ-887-12%202nd%20revision%20%20%20of%20MS%20oviposition%20and%20%20larval%20development-17.4.12.pdf
http://zsp.com.pk/pdf44/1081-1089%20_27_%20PJZ-887-12%202nd%20revision%20%20%20of%20MS%20oviposition%20and%20%20larval%20development-17.4.12.pdf

