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Abstract

Studies were carried on the distribution, sale, handling and usage of agrochemicaJs in 19 major towns
located in three regions noted for their intensive agricultural activities and covering 500,000 hectares of land area in
Ghana.The most prevalent of the agrochemicals were insecticides (52%) followed by herbicides (28%) and
fungicides (16%). Of these the organophosphates constituted 24% and the organochlorines 6% in terms of the total
numbers of pesticides sold, though lindane and endosulfan were among the insecticides most frequently used by
fanners. The fungicide, copper oxychloride as "Kocide", and the insecticide, X. cyhalothrin as "Karate", with 39%
and 22% respectively of the sales by volume, were found to be the most widely used agrochemicals. Most of the
merchants of agrochemicals and the fanners had only primary school education and had very little knowledge on
the handling and safety aspects of the use of agrochemicals. The Extension Service to the farmers was inadequate
and the fanners depended largely on the agrochemicals merchants for information on pesticide usage.

1. INTRODUCTION

This study was undertaken to provide additional information on the application,
handling and use of pesticides in Ghana. With the launching of the Economic Recovery
Programme there has been considerable emphasis on the development of agriculture in Ghana
and pesticides usage has been increasing during the past ten years. Owing to costs associated
with these chemicals and the lack of adequate information on the usage and application of
pesticides, deleterious effects on the environment have been largely ignored. Furthermore,
major law enforcement agencies like the Environmental Protection Council, Plant Protection
and Quarantine Division and the Custom, Excise and Preventive Service have very little
information at their disposal for effective legislation on the use of pesticides and the
management of pesticides in general. Most of the data available are based on studies in
developed countries. The objective of the study is to increase our knowledge of the distribution,
usage and handling of pesticides in Ghana as part of the coordinated research programme on the
adverse effect on the use of organochlorines (lindane and endosulfan) on the African Continent.

The study covered about 500,000 hectares of land area in the Ashanti, Brong Ahafo and
Eastern Regions of Ghana located within the closed forest vegetation zone of Ghana; this
constitutes about 34.5% of the total land area of Ghana. Sixteen major towns, noted for their
intensive agricultural activities, within these three regions were selected for the study.

These centres were Agogo, Juaso, Konongo, Ejisu, Kumasi and Mampong in the
Ashanti Region; Akomadan, Ejura, Kintampo, Sunyani, Techiman and Wenchi in the Brong
Ahafo Region; and Nkawkaw, Anyinam, Koforidua, Nsawam, Suhum, Asamankase and Oda in
the eastern Region.
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The major crops cultivated in these areas include cocoa, palm fruits, rice, maize, cowpea
and vegetables such as tomatoes, okro, eggplant and pepper.

2. MATERIALS AND METHODS

Questionnaires specifically designed for the study were used to collect data on the
distribution, sale and usage of agrochemicals from the selected towns within the three Regions.
Seventy-eight agrochemical sellers and one hundred and ninety-five farmers were interviewed.
Besides the interviews, visits were made to selected farms to obtain additional information on
the application of the agrochemicals.

3. RESULTS

3.1. Types and distribution of agrochemicals

The agrochemicals on sale and used by the farmers in the three regions were made up of
insecticides (56%), herbicides (29%) and fungicides (16%) (Table 1). Insecticides always
constituted the highest percentage of agrochemicals used in each of the three regions.

On the basis of their chemical composition the available agrochemicals fall into the
following groups of compounds: organochlorines, organophosphates, carbamates, synthetic
pyrethroids, inorganic compounds (mainly fungicides) and a miscellaneous category with a
variety of chemical structures (Table 2). The organophosphates and organochlorines make up
30% of the total number of agrochemicals while the newer pyrethroids form a surprisingly large
proportion (15%) of the market taking over from the older organochlorines and, to some extent,
the organophosphates. DDT was one of the agrochemicals also found to be in use, though it
is supposed to be banned in Ghana.

In terms of the volume of purchases the most commonly bought agrochemical was
found to be Kocide, a copper oxychloride fungicide, and one of the least commonly bought
was Sumithion, the organophosphate insecticide, fenitrothion (Table 3).

3.2. Socio-economic and other characteristics of merchants of agrochemicals
(retailers and local distributors)

3.2.1. Educational background

The highest proportion of the merchants were middle school leavers with the
remainder having secondary or other type of final education (Table 4). None of the merchants
had a tertiary education.

3.2.2. Distribution of merchants by sex and age

Males (76%) were, by far, the greater proportion of the 78 merchants in the survey.
The majority of them were between the ages of 20 and 40 years.
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Table 1. Types of Agrochemicals with respect to their use, by farmers from three
regions in Ghana.

Insecticides

ActeUic (pirimiphos methyl)
Cymbush
(cypermethrin)
Decis(dekamethrin)
Diazinon
Dimethoate 40EC
Dursban
(chlorpyrifos)
Endosulfan
Fenitrothion
FenomC
Primigram
Grofol
Karate (1 - cyhalothrin)
Nogos (dichlorvos)
Ofunack (pyridaphenthion)
Perfekthion (dimethoate)
Phnstnvin (aluminium
phosphide)
Ripcord (cypermethrin)
Secto
Sumithion (fenitrothion)
Thiodan (endosulfan)
Trebon (etofenprox)
Gammalin 70 (lindane)
Callifan 50CE
Furadan (carbofuran)
Unden (propoxur)

Herbicides

Gesaprim (atrazine)
BeUator
Garlon (triclopyr)
Gramoxone(paraquat)
Ronstar (oxadiazon)
Roundup(glyphosate)
Samppi No3
Stam F34T(propanil)
Basta 20 SL (ghifosinate)
Paracol
Satummate (thiobencarb)
Bladex (cyanazine)
Garex

Fungicides

Baygon (propoxur)
Caocobre
Champion
Cobox(copper oxychloride)
DHhane (mancozeb)
Kocide (copper hydroxide)

Gastoxin

Totals 25 13

Common names of the active ingredient of commercial products are given in parenthesis
where known.

3.2.3. Sales experience and training of merchants

Most of the merchants had been in the agrochemical business for less than 5 years
(Table 6). Less than 3% had been associated with the sale of agrochemicals for more than 20
years. Most (95%) claimed to have had some basic training in handling of such chemicals.
Almost all of them acquired their knowledge on the job through seminars and workshops
organised by the Ministry of Agriculture, Extension Services, Plant Quarantine and Protection
Services and Agrochemical Companies.
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Table 2. Types of agrochemicals on the basis of their chemical composition

Organo-
chlorine
Thiodan
35EC
(endosulfan)
Gammalin 20
(lindane)

2 (6%)

Organo-
phosphate
Actellic
(pirimiphos-
methyl)
diazinon
dimethoate
40EC
Dursban
(chlorpyrifos)
Sumithion
(fenitrothion)
Nogos
(dichlorvos)
Ofunack
(pyridathion)
Perfecthion
(dimethoate)

8 (24%)

Carbamate

Baygon
(propoxur)
Furadan
(carbofuran)
Satummate
(thiobencarb?)
Sebon
(?)

4(12%)

Synthetic
Pyrethroid
Cymbush
(cypermethrin)
Decis
(deltamethrin)
Karate
(X-cyhalothrin)
Ripcord
(cypermethrin)
Fenom C
(?)

5(15%)

Inorganic
Compound
Champion
(?)
Caocobre
(?)
Cobox
(copper
oxychloride)
Kocide
(copper
hydroxide)
Dithsne
(mancozeb)

5(15%)

Miscellaneous

Gesaprim
(atrazdne)
Garlon
(triclopyr)
Ronstar
(oxadiazon)
Secto
(?)
Stam F34T
(propanil)
CaUifan 50CE
(?)
Gramoxone
(paraquat)
Roundup
(glyphosate)
Basta 20SL
glufosinate

9 (27%)

Table 3. Commonly used agrochemicals by volume of purchase

Chemical

Kocide

Karate

Perfekthion

Actellic

Karate

Sumithion

Percentage

39.0

22.0

11.0

11.0

11.0

6.0

Table 4. Educational background of agro-chemical sellers in the three regions.

Level of education

Middle School Leaving Certificate
Secondary School
Others
University

Number

41
30

7

Percentage

52.6
38.4

9
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Table 5. Length of work experience in retail selling

Duration

0 - 5 years

6 - 10 years

11 - 20 years

> 20 years

Number

36

31

9

2

Percentage

46.2

39.8

11.5

2.5

Table 6. Source of Supply of agrochemicals to retailers and farmers in Ashanti, Brong Ahafo
and Eastern Regions of Ghana

Source of agrochemical
Chenrico (GH) Limited
Ministry of Agriculture
Reiss and Co.
Imperial Chemical Company
Wienco
Retailers

Percentage of the total market
23.1
18.0
6.4

12.8
5.1

23.1

3.2.4. Handling of agrochemicals by merchants

(a) Record keeping
Less than 30% of the merchants kept records of their business including financial

records, expiry dates of chemicals and stock controls.

(b) Storage and display conditions
Chemicals were mostly stored in the shops in their containers and some packed in

original boxes. A few of the sellers had storage rooms. Sellers in kiosks and those operating
on table tops displayed some of their items in the open sun.

(c) Other activities undertaken by merchants in shops
Apart from the sale of agrochemicals over 90% of the merchants stocked other items

including seeds, fertilizers, etc., in their shops. In a few instances, food items such as bread,
vegetables, gari and rice were also sold in agrochemical shops.

(d) Accidents
There were some reported cases of accidents which occurred as a result of the

improper repackaging of agrochemicals into smaller packages for sale to farmers. Reports of
occasional headaches and other health problems were considered by the sellers to be related
to the chemicals.
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3.2.5. Major sources of supply of agrochemicals to retailers and farmers

The supply of agrochemicals to fanners was from commercial sales outlets except for
a few cases in the cocoa industry where some farmers obtained chemicals directly from the
Ministry of Agriculture. Most of the supply to farmers was from retailers in open market
places throughout the regions.

3.2.6. Educational background of farmers

Nearly half (47%) of the farmers had Middle School Leaving Certificate though a
reasonable proportion (17%) had no formal education at all (Table 7) and most (92%) were
male.

Table 7. Educational background of farmers using agrochemicals.

Level of education

Middle School leaving Certificate

G.C.E. O'Level

Others - Post Sec, Agric. Colleges

University

None

Number

92

39

26

4

34

Percentage

47.2

20.0

13.3

2.1

17.4

3.2.7. Tenure and size of farm

Over one third (38%) of farmers owned their own lands with 18% based on the
extended family system. The largest proportion (42%) of the land being farmed was rented
but only a very small fraction (0.5%) was under the cooperative system. In general, the size
of most farms for individuals was between 0.8 and 2.5 hectares. However there were a few
cases where farmers owned about 15-20 hectares of land.

3.2.8. Experience of use, application and storage of pesticides by farmers

Most (66%) of the farmers had used pesticides actively over the past 6 years, though
only about 7% had used pesticides for a period greater than 15 years (Table 9).

Most of the individual farms did not receive any Extension Service except those
involved in cocoa farming. Some of the rented farms and cooperatives benefitted from those
extension services provided by the Ministry of Agriculture with farms in the cocoa producing
areas benefitting most from them.
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Table 8. Type of farm tenure

Type of tenure
Owner
Family

Cooperative
Rented

Number
75
36
1

83

Percentage of total
39
19

0.5
43

Table 9 Duration of use of pesticides on farms

Years of Use of Pesticide on
farm

0 - 5 years
6 - 1 0 years
11-15 years

> 15 years

Number

128
47

6
14

Percentage

65.6
24.1
3.1
7.2

Half (51)% of the farmers did not have any training in the use of agrochemicals
although the remainder have had at least some information on the use of particular pesticides
on their farm. Such information was from friends, Agricultural Extension Officers and
agrochemical merchants.

Nearly all (98%) of the fanners used knapsack sprayers while a proportion (12%) of
these used Mistblowers in addition to the knapsack sprayer. Less than 5% used other
applicators and sprinklers.

Agrochemicals were mostly stored in the house before use though excess
agrochemicals were stored under a variety of conditions. A third (31%) of the farmers used
the agrochemicals immediately on the farm. A larger proportion (54%) stored them on the
farm or buried the containers in the ground on the farm for future use, while a significant
fraction (12%) poured them away on the farm.

A very small proportion (<5%) of the farmers used adequate protective clothing. The
majority of the farmers used a variety of protective measures which appeared inadequate,
though a quarter (24%) used nose protectors or cloths to cover their nose. Only a few (18%)
either washed their hands after using the chemicals or used Wellington boots or gloves (15%).
A significant fraction (22%) indicated they did not use any safety measures at all.

There were reports of fainting (12%) after the spraying exercise and all the farmers
complained of at least one ailment (fever, headache, stomach pains, chest pains) which
occurred very frequently.

4. DISCUSSION

Pesticides have been in use in the Ashanti, Brong Ahafo and Eastern regions of Ghana
for a relatively long time, and at least 3% of the agrochemical shops have been in operation for
over 20 years whilst some farmers have used pesticides on their farms for more than 15 years.
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Insecticides form the most prevalent type of agrochemical used in all three regions of
Ghana and constitute about 52% of the total number of agrochemicals in use. Lindane and
endosulfan are among the insecticides being used most extensively. These organochlorines can
be persistent and their accumulation could pose a threat to man and the environment. Persistent
insecticides, such as DDT, which have been banned are still available in shops and are used
extensively on farms. This emphasises the need for a more strict enforcement of laws regarding
the importation and use of such chemicals in Ghana. The danger posed by the low educational
background of a large number (52%) of the agrochemical merchants needs to be seriously
addressed. These merchants not only mishandle pesticides through lack of knowledge but
farmers depend on them as their main source of information. There is the need to intensify
training programmes to include not only the handling of such chemicals but also the disposal of
stocks pesticides that have exceeded their expiration dates. The tendency for farmers to
purchase such agrochemicals and even banned pesticides at relatively reduced prices is closely
related to a lack of education coupled with the fact that the merchants who advise them may
themselves lack the requisite knowledge about the chemicals. The relatively large number of
farmers (51%) who have not had any previous training in the use of agrochemicals may further
compound the problem of mishandling of these agrochemicals.

Improper record keeping also posed a big problem in the collection of data on volume of
usage of these agrochemicals. The lack of an extension service to family and self-owned farms
needs to be remedied. It deprives such farmers of the opportunity of benefitting from training
programmes in the correct application and handling of agrochemicals.

Safety measures taken by the farmer were found to be grossly inadequate with less than
5% using adequate protective clothing while 22% did not use any safety measures. A
programme of workshops, seminars and other training programmes, aimed at enhancing the
farmer's capacity to handle and use agrochemicals to their full potential, needs to be set up.
Furthermore, since pesticides can have adverse effects on the environment, a better knowledge
of the proper handling of these chemicals from the manufacturers through retail merchantss to
the farmers could ensure for safer working conditions for the distriibutor and the farmer and
reduce the potential for environmental contamination.

This study presents some of the problems related to the management of pesticides in
Ghana which we believe could be mitigated through the coordinated effort of policymakers
and scientists on the African Continent with the support of interested International funding
agencies and organizations involved in the protection of the environment.
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