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			Abstract | As an initial part of a program aimed at development of pesticides residues monitoring system in Pakistan, a semi-structured questionnaire survey consisting of 40 sub questions was evaluated by interviewing the peach growers in Swat, Malakand. The current survey described the knowledge, behavior, agricultural practices and pesticides toxicity symptoms among the field workers. Over all 72 orchards from 26 Union Councils were covered. Data was analyzed by using SPSS 21 and sample collection points were presented on map by using software Arc GIS. The response of interviewers was high which indicates their intentions to facilitate the present study. It was found that 12 varieties of peachs are being grown in the selected area. A total 28 pesticides were found which are being used on peach trees. It was noted during the survey that 98.6% respondents were unaware when to apply  pesticides and they apply them on all growth stages of peach tree. Moreover, exposure to pesticides occur from skin absorption and through inhalation. This emphasizes on the launching of extension programs on pesticide alternatives. It is concluded that field workers in Swat Malakand, extensively uses pesticides and in spite of their awareness about pesticides effects their protective measures are very poor. The low level of awareness in the study area and the public health and environmental consequences resulting from the misuse of pesticides is alarming. Proper training is required to handle the pesticides for farmers in peach orchards of Swat, Malakand Division. There should also be monitoring of the health status of farm workers. 
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			Introduction

			 

			Being an agricultural country, Pakistan’s economy mainly depends on good crop yield (Iqbal and Ahmad, 2005). Every year Pakistan is suffering economic losses due to pests and plants diseases. On the other hand, increasing use of pesticides has been observed every year. Use of pesticides increased 23212 tons to over 69897 tons during 1994 to 2002 (Khooharo et al., 2006). At present about 3290 pesticides are registered by generic name and 1020 by brand name having about 209 number of active ingredients (Khooharo, 2008). This increasing scenario of pesticides usage can be controlled by applying appropriate management system of pesticides residues monitoring in Pakistan. To management pesticides problem this study was planned to assess the application of pesticides, awareness and assessment in peach growing area of Swat Malakand. So that precautionary measure might be adapted to reduce the risks caused by pesticides contamination. 

			 

			Peach is very important stone fruit and temperate in nature. Cling and free stone are two important cultivated type of peaches produced world- wide. In Pakistan early grand, Florida king 6-A and 7, 8, 9 numbers are the most popular cultivars. Whereas in Baluchistan, Golden early, Shah Pasand and Shireen are grown (Zeb and Khan, 2008). Pakistan is at 25th number in the world in peaches and nectarine production. Pakistan has peach share of 0.3% in the world. In Swat 80% peach of Pakistan is being produced (Khan et al., 2008). During 2015-2016 70750 tons of peach was produced in Pakistan from which 52005 tonnes was produces in KP (Swat). This peach is exported to Hong Kong, Saudi Arabia, Afghanistan, Bahrain, Kuwait, UAE and UK (Syed et al., 2014). All stone fruits suffer from a destructive disease caused by fungi known as Brown rot, Leaf curl, Scabs and Cankers etc. Not only fungi, bacteria also cause diseases in the stone fruits like Bacterial spot and Crown gall. Pesticides are sprayed on peaches at all stages of peach growth as different diseases occurs in peaches at different stages (Bush et al., 2009). Annually peach production losses are 21-25% due to diseases and pests (Nafees et al., 2008). Many synthetic pesticides are being used to protect the peach fruit form diseases. To manage agricultural problems assessment of problem is basic step. The present study was design to assess the conventional cultivation practices in peach orchards of Malakand Division.

			 

			Materials and Methods

			 

			The present study was carried out to collect the primary data about peach cultivation, production agricultural practices, pesticides usage, awareness, effects and pest management etc. Survey was planned during 2017-2018. In the study area 26 Union Councils were included. A comprehensive questionnaire was designed which comprises 40 sub questions. The data was recorded by conducting person to person interview. Data was analyzed by using SPSS 21 software. Different descriptive statistics e.g. measure of central tendency, frequency polygon, percentages and pie charts etc. were applied on the data to present it in a most appropriate form. 
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			Map 1: Surveys questionnaire interweaving locations in Malakand. 

			 

			Results and Discussion

			 

			The present study was designed to evaluate the agricultural practices, pesticide usage, awareness and pest management in peach orchards of Malakand, Division, Khyber Pakhtunkhwa, Pakistan. Overall seventy orchards were covered, a well-structured and comprehensive questionnaire consisting of 40 sub questions was evaluated by interviewing the peach growers. The findings of the study are demonstrated below.

			 

			Personel information of respondents 

			It was found from the survey that mostly the peach growers were found to be owner cultivators and hence were found managing their land themselves i.e. 80.3%, where as many of the respondents 14.1% were found having gardener, 2.8% were leaser the orchard form owner and 1.4% were harvest worker as represented in Figure 1A. 

			 

			The respondents interviewed were classified into five age groups i.e. peach growers having between 15-25, 26-35, 36-45, 46-55 and above 56 years, as is obvious from the figure most of the peach growers i.e. 40.8% were having their age between 26-35 years. Those having between 15-25 years were found to be 11.3%. While those having age between 36-45 years were to be 22.5%. the age between 46-55 years were to be 15.5% and above 56 years were found to be 8.5% (Figure 1B).

			 

			The respondents as classified on the basses of number of years of schooling were grouped into distinct categories including those having formal education up to primary level, Middle, Matric, Intermediate, Graduation and illiterate. Most of the peach farmer were graduate i.e. 32.4% followed by those having education up to Primary 2.8% and almost 20% wee illiterate. 

			 

			According to the survey report, conducted in Malakand Division for the purpose of pesticide residue quantification total 70 respondents were interviewed. Among the respondents majority (77.5%) were married while approximately one third (21.1%) were unmarried. From the data it is concluded that the peach formed of the area are mature and keen to their job, to earn their life and for their families as well.

			 

			 

			[image: 1.JPG]Figure 1: Percentage of peach grower (A) status of cultivators (B) age group of farmers.

			 

			Peach cultivation, production and pesticides usage 

			Information regarding the peach forming experience was gathered from the peach grower. Almost all peach growers were actively involved in the enterprise. As recorded during the survey, maximum number of respondent (36.6%) have 6-10 years’ experience of peach cultivation. While 28.2% of total interviewed formers have less than 5 years of peach growing experience. The most experienced (in terms of forming period) peach growers were 1.4% among the respondent included in our survey i.e. 25 and more than 25 years of peach forming experience. Furthermore, 16.9% and 14,1% of the respondents have forming experience of 11-15 years and 16-20 yeas respectively in this regard. It may be concluded that the formers were young and highly educated thus they could understand the forming ethics and pesticides merits and demits as well (Figure 2A).

			 

			It is reported that 22.5% formers produced less than 500 cottons of peach per variety, while the highest number of formers (31%) included in this produced 500–1000 cottons per variety. 1000–1500 cottons of peach production were reported by only 5.6%. Besides, both 1500–2000 and more than 2000 cottons peached productions were reported by each of 19.7% of formers. This variation of peach production may be due to the variety and area (in squire feet) of land under peach cultivation, as during survey it was observed that some formers have larger orchard as compared to other having small one.
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			Figure 2: (A) Years in peach farming experience (B) Peach yield in cartons.

			 

			As the basic objective of the survey was to evaluate the quantitative measurement of different pesticides used in peach production, therefore, we select only those formers who used pesticides for pest control. Highest number of formers reported that the cost on pesticide is ranging from 100000 to 200000 (36.6 spent less than 100000, 32.4% spent 110000 – 200000). Formers who spent maximum of 300000, 400000 and 500000 were 12.9%, 5.6% and 7%, respectively, while 4.2% formers spent more than 500000 rupees for pest control in peach production in a season. As the area under peach cultivation and pesticide products were varies among forms therefore the cost varies (Figure 3A).
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			Figure 3: (A) Pesticides cost in PKR, (B) Decision for pesticides usage.

			 

			In this survy there were 70 respondent and responded differently according to their previous practices. As shown in the Figure 3B, 64 (90.1%) respondents exposed that they have used pesticide by their own descion. Similarly, 3 (4.2%) individuals were uninformed of pesticide usage but were convenced by other formers and neighbors. The third bar represents agriculture extension i.e. 3 (4.2%) shows that these respondents have taken information from agriculture extension regarding pesticide usage. 

			It is crystal clear from the survey that people of the specified area rely on agriculture. The major portion of their income depends on agriculture sector. It is essential here, to elaborate this graph in simple words. There were a lot of orchards in Swat. The proportion of their ownership is narrated as: the percentage of individuals who has 1 to 2 orchards is 28.28 whereas, 3-4 is 36.6%. It shows that they are greatly interested in agriculture sector because 36.6% is a very huge figure.

			 

			Application formulations, storage disposal and consultation about pesticides usage

			The main formulations for pesticides being used in Malakand Division were (EC) Emulsifiable concentration, WP) wet able powder dust and granule forms. The respondents who used hand for dust application were 1.4% those who used powder sack were 0% whereas (97.1%) used mixed methods for EC, WP formulation of chemical pesticide application. 

			 

			The information collected about placing the pesticide varies among the respondents. Some of the peach growers i.e. 94.3% were found to stored pesticide in field and 4.3% were keeping it in the homes. Approximately 1.4% were found keeping the pesticide in a separate store 

			 

			For the spray of pesticides, equipment are the essential tools. This is concluded on the basis of the data recorded from the respondents that majority of the respondents i.e. 65.7% were using hand sprayer and boom however only hand sprayers were 8.6%. ULV sprayer were 7.1% and only boom is 18.6% (4A).

			 

			The respondents identified several ways regarding the disposal of the pesticide/chemical containers. The peoples were not aware the proper way of disposal and its hazardous nature .40. % respondents thrown in open field. 37.14% put and trash. While 22.86% respondents show sensible attitude and they buried or dump 4B.

			 

			For the effective control of both insect and disease it is essential to apply pesticides at the appropriate method it was noted during the survey that 98.6% respondents were unaware when to apply pesticide the ap ply on all stages and only 1.4% apply on flowering stage means none is aware about the proper use of pesticides 4C.

			[image: 4.JPG] 

			Figure 4: Types of spray machines (A), Disposal of pesticides container (B), Pesticides effectiveness (C) and Spray interval (D).

			 

			Pest cause serious losses in terms of quality as well as quantity. Pest and diseases management are essential for producing quality and quantity of peaches a large number of respondents 91.4% were found consulting retailer about the right use of pesticide. Only 5.7% peoples were known about consultancy services while 2.9% were depends on neighbors.

			 

			Only 20% respondents were answered that they have familiar about agriculture consultation while mostly 80% peoples were don’t have agriculture facilities. A red question mark on the loyalty with his duty of government agriculture extension officer that i.e., 98.6% respondents were answered that there was no availability of consultation form agriculture extension. While only 1.4% respondents partly consultation services were available to him.

			 

			Pesticides trainings and safety measures

			It was found during the survey that only 1.4% peach farmer were having attended course of training. Majority of respondents were unaware of it as 97% of peach farmer have not attended any courses on the peach farming even they don’t about the government conduct training etc. Proper doses of pesticide is most important if farmers were educated about the proper dosage the residual effect well be minimum. Darning the survey 82.9% farmers were don’t know the recommended doses only 17.1% respondents answered that they know the proper usage. 

			 

			Before the National pesticide residue monitoring system in Pakistan there is no such lab and well knowledge to do regular monitoring 81.2% farmers never analysis their peach for pesticide residual. Only 18.8% respondent’s analysis their peach for residual analysis and that was just the students of university to do for his degree. The purpose to know the awareness about MRLs in the farmers our majority respondents i.e. 76.8% were don’t know the maximum residue limit and only 23.2% farmers were known to MRLs. On the bases of the primary data we can conclude that farmer must be educated about its limit and should fallow the parapet use of pesticide. As the modern world known to hazardous nature of chemical pesticide but during the survey majority of our respondents i.e. 65.2% were unaware about the harmfulness of chemical pesticide. And only 34.8% farmer know it hazardous nature. Different pesticides poisoning symptoms were observed which are presented in Figure 6.
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			Figure 5: Safety measures while using pesticides.
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			Figure 6: Pesticides poisoning symptoms reported by interveners. 

			 

			The above study was conducted in Swat Malakand Division where escalating pesticides related activities is among the major environmental problem. The current survey described the knowledge, behavior, practices, and pesticides toxicity symptoms among the field workers in the Swat. The response of interviewers was high which indicates their intentions to facilitate the present study. A well-educated community was reflected as high level of literacy was recorded. Awareness about natural and biological control was low which is in consistent to a Netherland study (Meulenbelt, 1997). These finding also agree with the studies Iorizzo et al. (1996) and Yassin et al. (2002). who have reported that mostly exposure to pesticides occur from skin absorption and through inhalation. This emphasize on the launching of extension programs on pesticide alternatives. Similar studies were reported from other countries (Cole et al., 1997; Gomes et al., 1998). Majority of farm workers do not wear precautionary measures even then they knew about protective measures (Sivayoganathan et al., 1995; Perry et al., 2000). Another main problem of the developing countries is non-availability of proper storage (Saleh et al., 1995). A multi-residue analysis of 30 pesticides in fresh peaches produced in Swat Malakand, Pakistan was conducted. The methodology involved a sample extraction procedure using liquid-liquid partition with acetonitrile followed by a clean-up step based on solid-phase extraction (SPE). Pesticide concentration in real peach samples was compared with the maximum residue levels (MRLs). Pesticide residues were detected in 73% of the peach samples. Most frequent residues were metalaxyl, α-cypermethrin, azoxystrobin, dimethoate, tebuconazol, λ-cyhalothrin and spiromesifin in peach samples (Samad et al., 2019). For the eradication of disease vectors and pest control, many fungicides, insecticides and acaricides are being used on crops. Due to mishandling, poor application practices and inadequate management of pesticides in developing countries more poisoning cases are reported (Bhanti et al., 2004).

			 

			Conclusions and Recommendations 

			 

			It is concluded that field workers in Swat Malakand, extensively uses pesticides and in spite of their awareness about pesticides effects their protective measures are very poor. Pesticides usage trend is being escalating which leads to be the part of our food cycle. This is harmful for the living organisms. The low level of awareness in the study area and the public health and environmental consequence resulting from the misuse of pesticides is alarming. Proper training is required to handle the pesticides for farmers in peach orchards of Swat, Malakand Division. There should be an integrated effort from governmental and non-governmental organizations that focus on the awareness raising of farmers on proper pesticide management related issues. There should also be monitoring of the health status of farm workers.
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practices and pesticides toxicity symptoms among the field workers. Over all 72 orchards from 26 Union
Councils were covered. Data was analyzed by using SPSS 21 and sample collection points were presented
on map by using software Arc GIS. The response of interviewers was high which indicates their intentions
to facilitate the present study. It was found that 12 varieties of peachs are being grown in the selected area.
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