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ABSTRACT
Agro-chemicals have become dominant in agricultural practices in Nigeria for increased agricultural production, however the use of these chemicals is not without environmental and health hazards which needs to be controlled. This work has therefore looked at farmer’s perception of health hazards caused by agrochemicals, and how this affects their application of agro-chemical safety measures. The objectives of the work were therefore: to ascertain the nature of the agro-chemicals used by yam farmers in Mbayion community, evaluate the perception of yam farmers on agro-chemicals’ health hazards and the required safety measures and to examine the use of safety measures by yam farmers against agro-chemical hazard. These objectives were pursued by the use of survey design, while the population of study was exclusively yam farmers within the community, a sample of 170 yam farmers was selected purposively from the four Council Wards of the community. Data was collected by the use of structured and in-depth interview and analysis of the data carried out using simple percentages and descriptive interpretive analysis. It was discovered among other things that yam farmers in the study area makes use of herbicides, pesticides, insecticides and fertilizers. Majority (91.8%) of them were aware of some health hazards caused by these chemicals but underrated its consequences, therefore most of them (75%) do not border to apply appropriate safety measures, and some even attributed the health consequences to other things like misfortune and nature of their body system.  It is therefore recommended among other things that, the government through health workers, agricultural extension workers and community leaders intensify efforts to sensitise farmers on the health effects of agro-chemicals and the necessity of safety measures so that they can be applied to curtail the health hazards of the chemicals.
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INTRODUCTION
As a result of the desire for increase and improvement in agricultural production, a lot of devices are now employed including the use of agrochemicals. Bolori, Mustapha &Jidda (2020) looked at agro-chemicals as the chemically synthesized compounds, devices or organisms that are routinely utilized in agriculture to manage, destroy, attack or repel distracters for maximum productivity.  Advancement in agricultural production has brought about the use of agrochemicals in divers ways ranging from herbicides, pesticide fertilizers and insecticides in order to boost production. This has improved the quantity of agricultural production. Weeding and clearing of farm lands has become very easy with the use of herbicides, the use of fertilizers has improved yields of various crops. In another way Adeola (2018) maintained that highly developed pesticides are used to preserve crops from getting destroyed by pests.  In as much as these agrochemicals are useful in agricultural production, they are hazardous both to man, the crops and the environment in several ways. Since these are produced purposively to attack pest, insects and the grasses, they also pose as a risk to human life. According to Desalu et-el (2014), hazards of Agricultural chemicals are referred to as the danger associated with the packaging, transportation, storage and usage of the chemicals involving agricultural practices The   risk of using pesticides is therefore the potential for injury, or the degree of danger involved in using a pesticide under a given set of conditions, the nature of hazards then depends on the toxicity of the pesticide and the amount of exposure to it. 

Asogwa&Dongo (2009) have explained various ways in which agrochemicals can get into the human body therefore affecting the health of individuals; one of which is breathing agrochemicals into the lungs, this takes place when dealing with chemicals in form of gases, spray droplets, dust, fumes and smoke.  For example in the process of spraying herbicides the particles can remain suspended in the air for some time after release, this when inhaled can cause health challenges therefore, spraying agrochemicals without adequate precautions is noted to be a common cause of poisoning by inhalation.

[bookmark: 2.1.3._Ingestion] He also looked at absorption of chemicals through the skin as another dangerous way through which agrochemicals get into the human body, pesticides act on pests and destroy them by penetrating the insect's skin or surfaces of plants considered to be weeds. Therefore, these substances can easily penetrate the human skin, if allowed to do so. Once chemicals like pesticides drop on the skin either directory or on the clothes put on by the worker, it penetrates the skin into the body allowing more rapid skin absorption leading to skin damage or skin disease. 

In addition Ndaghul et-al (2017) explained further that agrochemicals can get into the human body by accidently, carelessly or ignorantly swallowing it through food eaten with unwashed hands, using the mouth to open a sealed pack of the chemicals, smoking while using the chemicals blowing through spaying nozzle to keep it clean or any other bad attitude capable of allowing the chemicals into the mouth can take the chemicals directly into the body system causing health challenges of various degrees. Therefore, as profitable as agricultural chemicals are to increase in production and preservation of crops, they are capable of causing a lot of injuries to human body. 
Jollow et-al  (2017) and Bo &Linhai (2010)  have identified a lot of  health implications associated with the use of pesticides and insecticides includes respiratory depression, seizures, loss of consciousness, vomiting, abdominal pains diarrhoea, dizziness, weakness, headache, itching of the skin, and salivation. All these health problems are capable of affecting the strength and productivity of the farmers and at adverse situations can also leads to death. This calls for application of safety measures in handling such chemicals at the point of packing, transporting, storing or application of such chemicals.

Safety and health in the use of agrochemicals has been one of the primary concerns of international organisations and of many governments, employers and workers and their organisations, as a result of the danger these chemicals pose to human health and the environment. Many industrially developed countries even enforce strict regulations with regard to the production, sale and use of pesticides, which is the most hazardous group among agrochemicals (Lawal et-al 2010). However, these can be used safely to achieve its aim if proper precautions are taken. 

General Agro-chemical safety measures 
 There are various safety measures used in the process of handling agrochemicals at different stages as marketers and farmers get involved in touching the chemicals. Ibittayo (2006) have grouped agro-chemical safety measures basically into four:  a. Measures applied in the usage of the agro-chemicals b. Method of handling the chemicals c. safe areas for storage of the chemicals c. first aid to be given during emergency. With respect to application of the chemicals he directed that, it is important to always collect and read carefully the instruction or guide for the use of the agro-chemicals before embarking on its application.  In all cases it is necessary to guide against splashes spills and any contact with the skin, it is also necessary to dress properly by wearing trousers, long sleeves, overalls with well covered shoes in order to prevent physical contact with the agrochemicals. Touching other more poisonous agro-chemicals may require the use of chemical resistant gloves face masks goggles and respirator where recommended. This is to avoid inhaling sprays, dust and vapours 

It is also required that agro-chemicals be mixed and prepared in a well ventilated environment and kept out of reach for the children. Apart from these measures Ogunjimi&Farinde (2012) have identified first aids actions that could be taken when one is exposed to the chemicals, in one way or the other, these include the following: 
i. Once the chemicals are mistakenly swallowed, the victim is expected to quickly 
ii. In case of eye contact, the eyes could be washed thoroughly before looking for medical attention. 
iii. If one becomes ill after using the chemicals, he or she should immediately seek medical attention.   
iv. In an instance whereby the chemicals touch human skin, the victims should pull off the affected clothes, wash the entire body with much water and soap, and report to your doctor.




Ogunjimi&Farinde (2012) also highlighted safety measures with respect to storage of the chemicals which include:
i. The chemicals are to be stored in enclosed containers tightly sealed to prevent air pollution.
ii. Damaged containers should not be used in storing chemicals since that can easily leads to unwanted human contact. 
iii. Food containers should not to be used in storing chemicals.   
iv. Avoid keeping agro-chemicals for a long time before it get expired it is safer to get rid of it. 
v. Chemicals should also be kept at dry areas, that are well ventilated and with moderate temperature. 
With regards to safety measures required while using agro-chemicals in order to prevent contamination of water and the destruction of aquatic life, Desalu et al (2014) instruct that:
i. Agro-chemicals should not to be poured down the drain, sink, and toilet or on the ground.
ii. Empty containers are not to be disposed openly to avoid causing hazard to wild animals, domestic animals and even water sources.
iii. Empty containers of these chemicals should not be re-used in cooking or keeping other things for human use.

Generally, it is expected that users of agro-chemical products always take time to carefully read the instruction written on the label of each chemical and strictly follow same in using the chemicals to avoid mistakes in the process of handling. 

Unfortunately most of the people who apply these chemicals within the study area are rural dwellers predominantly peasant farmers, less informed about the side effects of these agrochemicals. This called for a study of this nature to find out how yam farmers in the study area perceive agrochemical health hazards and the influence of this perception on their application of safety measures. This has become necessary because there is an improved usage of these chemicals by farmers all over agricultural communities, and there is no doubt that this has brought about increase in agricultural production. However if the health implication of using these chemicals is not checked accumulation of the substances in the human body may result to increased  health problems, most farmers will become incapacitated food production will dwindle leading to food insecurity. The study has therefore assessed the view of yam farmers on health effects of this chemicals and how that has influenced their adoption of the desired safety measures.      

Statement of the Problem
There has been an increase in the use of agrochemicals in the 21stcentury to enhance crops production due to high rate of population increase and the demand for food security. This is how ever not without health consequences since agro-chemicals are not free from hazards. Precautionary measures are then needful in the process of handling them. Be it as it may, Adeola (2018) has established a relationship between knowledge of agrochemical health hazards and adoption of safety measures showing a positive relationship between knowledge and increases in the use of safety measures. However, it is observed that many farmers who seem to be aware of these health hazards do not care to employ precautionary measures while using the agrochemicals. This calls for a close examination to verify the perception of farmers about these health hazards that is, their view, their, understanding and opinion of the health consequences of these chemicals and how it has influenced their application of safety measures against agrochemical health hazards

The Objectives of the Study
This study therefore has three main objectives which are: to ascertain the nature of the agro-chemicals used by yam farmers in Mbayion community, evaluate the perception of yam farmers on agro-chemicals health hazards and the required safety measures and to examine the use of safety measures by yam farmers against agro-chemical hazards and to find ways through which yam farmers can better be oriented to employ safety measures against agrochemical hazards. The research was limited to agrochemical health hazards and safety measures as related to exclusively yam farmers, though; there are other forms of hazards associated with the use of agrochemicals and farmers of various crops. The study is significant to agricultural extension workers since it has provided the necessary information about on the best way to influence farmers towards adoption of safety measures against agrochemical hazards. 
Methodology
      A survey design was used for this work to enable the selection of respondents from a large number of population of yam farmers for the study. The work was situated in a rural community of Mbayiona District within Gboko local Government Area of Benue State in Nigeria. Comprising seven (7) council wards which includes Mbatyu, Mbatser, Mbatan, Ukpekpe, Gboko North, Gboko West, Gboko Central. However, the study was concentrated within the rural settlement of the district which includes; Mbatyu, Mbatan, Mbatser and Ukpekpe council wards.   Mbayion Community is predominantly an agrarian community where its source of income and food for the survival of the people is accessed through agricultural production. The most commonly produced crops in this community includes: yams, soya beans, rice, cassava, tomatoes, pepper and okra.

The population of study includes youths and adults of working age who were yam farmers within the study area. Four council wards, Ukpekpe, Mbataan Mbatuand Mbatser council wards were selected as the various strata for the study from where 170 respondents were chosen. 42 respondents were selected through purposive sampling techniques from each of the council wards in the community except Mbatu which had44 respondents, been the biggest of them. Structured interview and in-depth interview were used to illicit information from the respondents; five out of the 170 respondents were subjected to in-depth interview after the structured interview. The analysis of the data was carried out by the use of tables, simple percentages, and descriptive interpretive analysis.

Results
Information gathered through this research were analysed under different sub-headings including, the socio-demographic characteristics of the respondents, types of agrochemicals used by farmers in the study area, Respondents’ perception about agrochemical health hazards, respondents application of agrochemical safety measures, Relationship between farmers knowledge of agrochemical hazards and level of application of safety measure.

Socio-demographic characteristics of the respondents
Information is presented on some specific qualities of the respondents interviewed in this study such includes, age of the respondents, education, and sex. Duration involved in farming as presented on the table below.

Table 1     Socio-demographic Characteristics of the Respondents.
Sex
Male                         		120              
Female                       		 50
 Total                        		170
Age        
17- 27 years                  		30
28-37 years                    	83
 38- 47 years                    	31
58 years-Above               	26
 Total                              	170
  Education               
Primary Education                 	63
 Secondary Education             	57
Tertiary   Education              	10
No formal education              	40
 Total                                          170
Duration involved in farming 
1 – 5 years                                	13
 6-10 years                                 	20
11-15 years                                	36
16 years above                         	101   
Total                                          	170


Source:  Field survey 2022

More males (120) than females (50) were interviewed in the course of the study, this was because the men got involved in the use of chemicals more than the female in the study area. Adults of between 28 to 37 years formed the majority of yam farmers studied, while few of them (26) were from the ages58yrs and above this indicates the fact that youths and young adults formed majority of the respondents since they were more active on farm than the elders. With respect to education, majority of the respondents had one level of education or the other ranging from primary to secondary education  only few (40) of them had no former education, this shows that many yam farmers in this community acquired  former education. Considering duration of farming, most (101) of the respondents were seasoned farmers who had farmed for 16yrs and above with enough experience to understand agricultural practices involving the use of agrochemicals. With these only relevant variables of the respondents in relation to the study were considered.

Types of agrochemicals used by yam farmers in Mbayion Community
Farmers in the study area basically made use of herbicides, pesticides, insecticides and fertilizers, however it was observed that most yam farmers make use of more than one type of agrochemicals making the data continuous in nature as presented on the table below: 
Table 2     Respondents on the types of Agrochemicals used in the study Area.
Types of Agrochemicals                                              Number of Respondents     
Pesticides                                           99
 Insecticides                                        23
 Herbicides                                         156
 Fertilizer                                           124	
Source:  Field survey 2022

Information from the table shows that, yam producers in the study area makes use of four categories of chemicals, pesticides, herbicides insecticides and fertilizers, the data however was interwoven since the same farmers used more than one category of chemicals. However, majority (156) of them used herbicides while only very few (23) used insecticides, this was because, most yam farmers clear their farm lands using herbicides and also weed the yam farms by spraying herbicides after planting. Fertilizers are applied to boost land fertility while insectoids and pesticides were applied to preserve the yam seeds and tubers. This data therefore expressed high level of involvement of yam farmers in the use of agricultural chemicals in the course of yam production in the study area.

Yam farmers’ knowledge about agrochemical Health hazards
Data collected from yam farmers in the study area revealed that, most of them were aware of many health hazards caused by diverse agrochemicals, since they make use of different agrochemicals their health challenges also differ one from another, however, few were ignorant of this and the data were continuous since many of the respondents gave multiple answers pointing out diverse hazards caused by agricultural chemicals in the course of its application as presented on the table below.

Table 3. Respondents’ knowledge about agrochemical Health hazards
Nature of Agrochemical health Hazards Frequency of respondents
Fatigue                                                                             		10
Skin rashes                                                                              	15
Body pains                                                                              	70
Dizziness                                                                                  	39
Respiratory difficulty                                                               	23
Hotness of the feet                                                                     	88
Nausea                                                                                        	99
Coughing                                                                                     	150
 Body Itching                                                                             	157
Hotness of the eyes                                                                    	115
	
Source:  Field survey 2022
Data represented on the table above indicates that, majority (157) of the respondents identified body itching as one of the health hazards associated with exposure to agrochemicals followed by coughing (150), hotness of the feet was mentioned by (88) respondents, Nausea, (99), The least mentioned health hazard was fatigue which was indicated by only 10 respondents, others like respiratory disorder (23), dizziness (39)body pains (70) and Skin rashes (15) were mentioned by the respondents respectively. This then means that most of the respondents were aware of the health hazards associated with agrochemical. Most of them got the information from personal experiences while some of them knew about it from the experiences of other farmers; others were enlightened by marketers of such products

In an in-depth interview with a 62yr old yam farmer, in Ukpekpe Council wards when asked the process through which he gets affected by these chemicals, he explained that, he experiences itching of the body and hotness of the feet any time he comes in direct contact with the herbicides in the processes of spraying the farm.. Sometimes the chemicals touch his skin if carelessly handled at the time of measuring the chemicals, at times, eating without washing of hands after spraying of herbicides, or pesticides may cause swallowing of the chemicals into the stomach which leads to stomach pains and salivation or nausea. This confirmed the fact that yam farmers in the study area were fully aware of the health challenges caused by agricultural chemicals. 

Application of Agrochemicals Safety Measures by yam Famers 
It was discovered that, only few yam farmers use safety measures to prevent agrochemical health hazards, majority of them were careless about using safety measures, , even among those who were very much aware of the health hazards caused by these chemicals, the information is presented on the table below.

Table 4 Respondents’ Adoption of Safety Measures against Agrochemical Hazards.
Types of Safety measures                                        Frequency of adoption       Percentages
 Washing of hands after use of chemicals                       	28                       	16.5
 Wearing of safety gear                                                       	1                         	0.6
  Safe storage of the chemicals                                                	5                         	2.9
  Safe disposal of the empty containers of the chemical        	3                          	1.8
None                                                                                            	133          		78.2
Total                                                                                            	170          		100
Source:  Field survey 2022

Information presented on the table above shows that, most ( 78.2%) of the yam farmers in the study area do not employ any safety measures in their use of agrochemicals, only  (0.6%) makes use of safety gear, (2.9%) of the respondents were of the view that, they always keep the chemicals out of the reach of children outside living room to prevent any exposure to children, (1.8%) of them expressed their carefulness in disposing empty packages of the chemicals by burying them under the ground  to avoid using or mixing them up with home containers. This indicates that despites the knowledge of yam farmers about health challenges of agrochemicals, not many of them care to prevent this hazards.

Reasons for low application of safety measures against agrochemical health hazards by
Respondents
Diverse reasons were given by the respondents for not adopting safety measures in handling agro-chemicals, why some view the health effects of the chemicals as bearable and not been very harmful, others were of the view that, the safety practices are too demanding and can delay their work, others talk about insufficient money to purchase the needed safety gears for their protection, others were simply ignorant of the importance of using such measures, as indicated on the table below:

Table 5 Respondents’ on Reasons for not Adopting Safety Measures Against agrochemical   hazards

            Reasons                                                                                                Frequency
Ignorance of the consequences                                                                 	15
Insufficient finance to purchase safety kit                                               	97
Perception of the hazards as bearable                                                        	125 
Observing the safety practices delays working                                           	34

Source:  Field survey 2022

Data presented on this table revealed reasons why respondents did not adopt safety measures against agrochemical hazards, majority (125) of the farmers were of the view that, most ofthe health consequences of these chemicals appear for some time and vanishes away even when not treated therefore they felt there is no need to worry. Many others (97) complained of insufficient money to purchase safety gear needed to prevent contact with the chemicals, 34 respondents said that, observing safety practices delays their work, while only few (15) of the respondents were ignorant of availability of safety measures against these hazards. The data were however continuous since responded gave multiple answers.

 An in-depth interview was granted to some of the yam famers to express themselves on why they choose not to protect themselves against agrochemical hazards despite their awareness of the health consequences caused by these chemicals. Several reasons were advanced for this attitude, one 36 year old man from Mbataan ward said that, the health problems caused by these chemicals are in most cases short-lived and bearable such that, there is no need to border, when you just bath, drink milk and take your mind away from the itching or hotness of the body it goes. Another boy of 18yr from Mbatsee ward said they have much to do and are too busy to keep observing such rules.  Other respondents admitted that it was simply carelessness that made them not to practice the safety guides Interview with one of the yam farmers in Amendeakor family of Mbamteghee Mbaujen a fifty five year old man even said that, they have used the chemicals for many years but the effect have not yet killed anybody so there is no cause for alarm. It is then clear that, yam farmers in this area perceive agrochemical health hazards lightly, bearable and of no deadly effect, this influences their attitude towards the use of safety measures.


Discussion of findings 
 This study was set up to find out the nature of agrochemicals used in Mbayion community, perception of farmers on the health hazards caused by such chemicals and how that affects their use of safety measures to guide against the health hazards. Findings indicates that, yam farmers in Mbayion Community gets involved in massive application of  agrochemicals for the cultivation of yams which is the most popular agricultural activity engaged in by many of the farmers within the community. Farm lands are cleared by the use of herbicides, pesticides are mixed with yam seeds for planting to prevent pest from destroying the seeds and to preserve the proceeds after harvesting, fertilizers are also used to boost the yields. Most farmers in this community therefore makes use of one agrochemical or the other. Majority of the farmers were also aware of the health hazards caused by these chemicals, however only few applied safety measures, like washing of hands after use, use of safety gear, safe storage of the chemicals out of the sight of children and safety disposal of empty containers of the chemicals. This contradicts the findings of Adeola (2018) which says that, lack of knowledge about agrochemical health hazards affects adoption of safety measures. It was rather discovered that majority of yam farmers in Mbayion Community had knowledge about the health hazards of these chemicals but do not adopt safety practices due to poor perception of the consequences of these to health and insufficient finances to acquire the safety apparatus needed.

Information from table three (3) indicates that, majority (156) of the farmers were aware of the health hazards of agrochemicals, however only few (57) cared to adopt safety measures. With this, many (133) of the farmers who even had experiential knowledge about the health  hazards still did not care to employ any safety measure against it. This shows that knowledge alone was not enough to determine the adoption of the safety measures by the yam farmers.  Respondents had their different perception of agrochemical health hazards and that influenced their attitudes towards adoption of safety measures. They erroneously assumed that, the chemicals were not capable of causing any serious health challenge not to talk of death. 

Conclusion
The use of chemicals for agricultural production has come to stay despite its attended consequences. Farmers have quickly and warmly embraced the use of these chemicals with out at the same time embracing the use of protective devices to guide against its health consequences. This study focussed on yams farmers to examine the nature of these chemicals used, its health hazards and what farmers perceive to be the health consequences associated with the application of the chemicals, and the level at which safety measures are employed to hinder these consequences. Investigation has shown that, yam farmers in the study area though aware of the danger caused by these chemicals do not border to protect themselves by applying these measures.

The problems associated with this behaviour is that, constant exposure to this chemicals can lead to adverse health conditions which can incapacitate the victims and even result to death, This research work has therefore seen things differently by revealing that, knowledge of the health hazards of these chemicals alone does not help to influencing the use of safety measures by farmers their perceptions and personal opinions about the consequences of these health hazards needs to be shaped to influence them into applying these safety measures. 

Recommendations
1. Purchase of the chemicals must be accompanied by the purchase of safety measures.
2. Chemicals must be sold together with the necessary safety kits to compare farmers to possess them.
3. Health workers should be involved in sensitising the farmers on the accumulated health effects of agrochemicals so that they will take the necessary precautions in handling them. 
4. Traditional leaders should also be given orientation to advice their subjects towards proper handling of agrochemicals.  
5. Government policies to cover penalty to be mated on those who ignore safety measures in handling agrochemicals.    
With these done farmers will protect themselves by applying safety practices, this also keeps them healthy and strong for increased production of food and thereby food security will be realised. 
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