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Abstract 
Food has been recognized as a major source of human exposure to organochlorine pesticide residues (OCP). This is due to 
their lipophilic properties and high persistence; they can be accumulated in the human body by regular consumption of the 
food. The residual concentration of organochlorine pesticides causes concern because of their adverse health effects. 
Despite the fact that the use of certain organochlorine pesticides was prohibited, these compounds have been detected in 
the environment due to their slow degradation, stability and persistency. OCP were banned or restricted chemical 
pesticides – Aldrin, Dieldrin, endosulfan, Lindane, DDT, methylbromide and carbofuran. Taking care of natural resources 
is essential for future generations. Integrated Farming optimizes their use. This is in such a way as to ensure soil fertility, 
protect water and air quality and encourage biodiversity. Management of crop health is an essential part of any farming 
system if yield, quality, profit and food safety are to be maintained. Samples of tomatoes and carrots (in 250g) were 
purchased from the four biggest regional markets. The markets include Nakasero, Nakawa, Seeta and Mukono were 40 
carrots and 40 tomatoes sampled purchased on ten different days. The samples were prepared and analyzed for the residues 
of organochlorine pesticide using GC-MS and more 80% show positive results to the residues 
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Introduction 
Uganda is characterized by fertile soils and a favourable climate, suitable for commercial farming. This promotes 
exponentiation survival of crop pests. As a result, farmers use fertilizers and pesticides to increase productivity and ensure 
high quality of produce (Nannyonga etal., 2010). Most agricultural production relies on the use of chemicals to maintain 
high crop yields. The use of these chemicals in modern farming practices is viewed as an integral part of the success of the 
agricultural industry. However, most of the pesticides applied in agriculture may affect the produce, non-target organisms, 
contaminate soil, and water media. Tomatoes and carrots are widely grown crops in Uganda. They are also important 
source of vitamins and antioxidants among other food values. They are commonly consumed as raw salads or in cooked 
form as components of different dishes (Shankara et al., 2005). They are important cash crops for small family holders and 
medium scale commercial farmers. Recent efforts to diversify crops for the export market have also contributed to 
substantial use of agrochemicals (Kasozi et al., 2006). Between 1950 and 1980, various synthetic pesticides were used in 
farming and public health in Uganda. Among the organochlorines, dichlorodiphenyltrichloroethane (DDT) was applied in 
substantial volume to control mosquitoes that spread malaria (Nannyonga et al., 2010). The use of DDT as a measure to 
control malaria was repeated in 2007 in some homestead as a case study to control mosquito. This happened after a hinted 
debate in the 8th parliament. In spite of the benefits of pesticide use in boosting agricultural production and controlling 
vectors, it has resulted in contamination of the environment (Kasozi et al., 2006). Discharge of untreated industrial and 
anthropogenic effluents has in addition increased the contamination. Mature carrots contain high amounts of β-carotene, a 
vitamin A precursor, and an antioxidant known to have anti-carcinogenic and anti-aging properties. They are also a rich 
source of various micronutrients including potassium, manganese, sodium, fluoride, phosphorus, iron, zinc, copper, 
selenium, calcium, thiamine and riboflavin (Nannyonga et al., 2010). Despite this rich nutritional profile, carrots are known 
to pick up cyclodienes from the contaminated soil. 

Levels of organic pesticides in fresh vegetables are, however, shown to diminish after washing, peeling, blanching and 
cooking. The extent to which processing reduces levels of pesticides residue varies with the types of vegetable and 
pesticide. Food has been recognized as a major source of human exposure to organochlorine pesticide residues (OCP). 
Because of their lipophilic properties and their high persistence they can be accumulated in human body by regular 
consumption of plant products. The OCP are a problem because they persist in the environment, posing a potential risk of 
residue in some fields. In spite of the restriction of their use three decades ago, residues of halogenated insecticides 
continue to be detected in environmental samples (Taha et al., 2013).  

Climate change impacts in a real-life exposure scenario are related to the environmental conditions in the field, and do not 
change the conclusions on the chemicals’ intrinsic properties, under standardised conditions, such as persistency, toxicity, 
ability to bioaccumulate or to undergo long-range transport. The climate change impact will therefore not interfere with the 
conclusion on the POP properties of the chemical under review. But it may impact the releases, degradation, transport and 
fates of contaminants in the environment, accumulated levels of contaminants in organisms, their bioavailability to 
organisms, vulnerability of organisms to the contaminants, and therefore add to the reasons of concern and need of global 
control (Stockholm convention, 2013). 

Problem statement  
Despite the fact that the use of certain organochlorine pesticides was prohibited in many countries including Uganda, these 
compounds have been detected in the environment due to their slow degradation, stability and persistency. It is hence 
mandatory to conduct regular monitoring and risk assessment of horticultural produce to ascertain the risk, if their 
concentrations meet the prescribed limits. 

Objectives of the study 
• To identify the hazards of organochlorine pesticide residues in tomatoes and carrots in selected markets in Uganda 

2. Literature review 
A number of active substances were banned under Council Directive 79/117/EEC of 21 December 1978 prohibiting the 
placing on the market and use of plant protection products containing certain active substances. At the same time, many 
other active substances are not currently authorised under Directive 91/414/EEC. The residues of active substances in 
products of plant and animal origin arising from unauthorised use or from environmental contamination or from use in 
third countries should be carefully controlled and monitored (Regulation (EC), 2005). Experience has shown that it is 
necessary to adopt measures aimed at guaranteeing that unsafe food is not placed on the market and at ensuring that 
systems exist to identify and respond to food safety problems in order to ensure the proper functioning of the internal 
market and to protect human health. Similar issues relating to feed safety should be addressed. Where food law is aimed at 
the reduction, elimination or avoidance of a risk to health, the three interconnected components of risk analysis - risk 
assessment, risk management, and risk communication - provide a systematic methodology for the determination of 
effective, proportionate and targeted measures or other actions to protect health. Around seven banned or restricted 
chemical pesticides – Aldrin, Dieldrin, endosulfan, Lindane, DDT, methylbromide and carbofuran which were banned 
because of their level of toxicity, appear to be still being used in Africa.  There is also accumulation of these chemicals in 
Polar Regions which is partly as a result of global distillation followed by cold condensation of compounds within the 
volatility range of PCBs and pesticides (WHO, 1980) 



International Journal of Advance Research, IJOAR .org                                                                                        
ISSN 2320-9178 2  
 

IJOAR© 2016 
http://www.ijoar.org 

2.1. Commonly used organochlorine pesticides in Uganda and some countries in Africa  

2.1.1. ENDOSULFAN (1,4,5,6,7,7-hexachloro-8,9,10-trinorborn-5-en-2,3-ylenebismethylene) sulfite 

                          

The material consist of a mixture of the alpha- and beta-isomers of endosulfan in the form of cream or brown-coloured 
granules, flakes or powder with the tendency to agglomeration, free from visible extraneous matter (FAO/WHO report, 
2010). Endosulfan consists of 2 isomers that differ in the configuration of the 7-membered dioxothiepin-oxide ring. These 
isomers are known as alpha endosulfan and beta endosulfan. The ratio of alpha endosulfan and beta endosulfan is 
approximately 2:1 (Declerq, 2007). Endosulfan is a synthetic cyclodiene non-systemic insecticide and acaricide with both 
contact and stomach activity. It is widely used in agriculture to control a range of insects and mites on a broad spectrum of 
crops.  

In 2007 endosulfan was recommended to be included in the Rotterdam Convention on Prior Informed Consent and in the 
list of chemicals banned under the Stockholm Convention on Persistent Organic Pollutants (POPs). The FAO/WHO 
Manual on pesticides specifications states that compounds considered as POP chemicals should be re-evaluated. Since the 
product is still used in agriculture and public health in some countries and no new data were submitted for development of 
specifications under the requirements of the FAO/WHO new procedure, the Meeting agreed to update, but to maintain, the 
specifications under the old procedure. The Meeting considered that the purpose of the reviews is to update the methods 
only and that clauses in the old specifications should remain. The Meeting agreed to add a footnote against the date of the 
specification to indicate that the date applies to the date of publication of the specification and that it is only an update 
version of a specification developed under the old procedure (FAO/WHO report, 2010). 

2.1.2. DDT (Dichloro Diphenyl Trichloroethane) or (1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane)  

                            

DDT has been used since 1940 as an insecticide to control insect vectors for diseases such as malaria. Its use has been 
restricted since the 1970’s because it persists in the environment, is toxic to a number of organisms including fish and 
biomagnifies in the food chain causing significant reproductive effects in birds. Health concerns arose due to 
bioaccumulation in humans and its potential to cause tumors. Its production is restricted for use in disease vector control 
programs under the Stockholm Convention (PIC, 2010). Chemically, technical 

DDT is a mixture, the main components of which are p,p′-DDT (63–77%) and o,p′-DDT (8–21%), with trace amounts of 
p,p′-dichlorodiphenyldichloroethylene (p,p′-DDE). Experimental studies often use pure p,p′-DDT and p,p′-DDE, whereas 
humans are exposed to mixtures of the compounds, as described above. This hazard assessment focuses on the health 
effects of p,p′-DDT and p,p′-DDE (WHO, 2011). 

2.1.3. DDE (DichloroDiphenylchloroEthane 

                          

DDE is the major metabolite of DDT in biological systems. Studies comparing groups of people occupationally exposed to 
the DDT product show elevated concentrations of DDT and DDE in both blood serum and adipose tissues. Elevated DDT 
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levels in both blood and adipose tissue are indicative of recent exposure to the pesticidal product. Ratios of DDE to total 
DDT (i.e. DDT and its derivatives) typically rise with time following exposure to DDT; ratios of about 0.8 and above 
suggest no recent exposure to the parent compound. Lipid adjustment of serum levels of DDT, DDE and other persistent 
compounds is frequently done (WHO, 2011). 

2.1.4. Dieldrin (3,4,5,6,0,9-hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,3:3,6-dimethanonapth(2,3-b)-
oxirene  

                           

This insecticide was controlled because it persists in the environment and bioaccumulation in the food chain and human 
tissues. It is highly toxic to fish, crustaceans, and many bird and animal species and oral doses caused liver cancer in mice. 
It is highly toxic to human beings, even with short-term exposure. Its production and use are being eliminated 
internationally under the Stockholm Convention (PIC, 2010) 

2.1.5. Lindane (Gamma or alpha isomer of 1,2,3,4,5,6-hexachlorocyclohexane) 

             

Lindane was widely produced for use as an insecticide and acaricide. Its use was controlled as early as 1979 based on 
toxicity, persistence in the environment, bioaccumulation in the food chain and toxicity to humans, aquatic and terrestrial 
species. In 1987, IARC concluded that Lindane caused cancer in laboratory rodents. Its production and use are being 
eliminated internationally under the Stockholm Convention (PIC, 2010). 

2.2. Toxicology and metabolites of organochlorine pesticides 

2.2.1. Endosulfan 
Endosulfan, an organochlorine insecticide, has been identified as the cause of occupational poisonings both in developing 
countries and the developed world (Misa, 2002). Sum of alpha- and beta-isomers and endosulfansulphate expressed as 
endosulfan in the metabolite. In 2007 endosulfan was recommended to be included in the Rotterdam Convention on Prior 
Informed Consent and in the list of chemicals banned under the Stockholm Convention on Persistent Organic Pollutants 
(POPs) (FAO/WHO report, 2010). When a concentration of 32.9% w/v of endosulfan is applied to a plant, the total 
radioactive residues decreased from 0.35 to 0.03 mg/kg equivalent in the fruit (day 8 to 48 after the last treatment) and 27 
to 13 mg/kg equivalent in the leaf (day 2 to 48). The isomeric ratio (α/β-endosulfan) in the leaf tissues decreased from the 
original alpha 2/ beta 1 to alpha 0.54/ beta 1, two days after the third application. In the application of endosulfan, 
approximately 90% of the total radioactive residues could be extracted from tomato fruit and consisted of the parent 
isomers, α- and β- endosulfan and the metabolite endosulfan sulfate. These components therefore have to be considered as 
the relevant endosulfan residues in tomatoes (Buerkle et al., 1990). The degradation of endosulfan in soil is initiated 
through oxidation resulting in formation of the main metabolite, endosulfan sulphate. 

2.2.2. DDT 
DDT is highly fat soluble (dissolves in fat easily), but is poorly soluble in water. Due to its ‘fat-loving’ nature it tends to 
accumulate in the fatty tissues of insects, wildlife, and people. DDT is stored and biomagnifies in fatty tissues, but 
produces no known toxic effects while it is stored. DDT is metabolized into various breakdown products in the body. Once 
there are no more exposures to DDT, the breakdown products are slowly excreted from the body at approximately 1% of 
the stored DDT per day. When fat stores are used during periods of starvation, the breakdown products of DDT are 
released into the blood where they are toxic to the liver and the nervous system (NPIC, 2000). Exposure to DDT causes 
liver enlargement in rats and induction of cytochrome P-450 (CYP) enzymes via constitutive androstane receptor (CAR)–
pregnane X receptor (PXR) binding. In humans, induction of CYP and elevation of gamma-glutamyltransferase (GGT) 
activity in serum have been observed. At dose levels above 6–8 mg/kg bw per day, DDT caused tremors and convulsions 
in adult mice and rats; similar effects have been observed in children who have accidentally ingested DDT (WHO, 2011). 
Infants of lactating mothers investigated in different parties of the world with the studies had estimated total DDT that 
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exceeded the 20 micrograms/kg-day of body weight, the WHO/UNEP Acceptable Daily Intakes for a 5-Kg infant. While 
DDT has been widely banned for agricultural use, it remains an important malarial control agent (ATSDR, 2008).  

DDT and DDE mostly affect the nervous system. If someone ingests enough DDT or DDE, they may suffer an acute effect. 
Early signs of poisoning include tingling in the face, hands and feet, headache, dizziness, nausea, vomiting, incoordination, 
and tremors. When exposure stops, these symptoms abate. People who worked with DDT for a long time also had some 
changes in liver enzymes, but their condition improved after their exposure was eliminated. In animal studies, short term 
exposure to large amounts of DDT damaged the nervous system and over a longer period resulted in liver damage (Fisher 
et al., 2003). Other metabolites of DDT are Sum of p,p′-DDT, o,p′-DDT, p-p′-DDE and p,p′-DDD (TDE) expressed as 
DDT. 

2.2.3. Dieldrin  
Aldrin and dieldrin combined expressed as Dieldrin. Dieldrin is toxic to humans. Based on anecdotal evidence, the lethal 
dose of dieldrin has been estimated to be 10 mg/kg body weight (Hayes, 1982). Signs and symptoms of acute dieldrin 
intoxication are essentially the same as for Aldrin, including headache, dizziness, nausea, general malaise and vomiting 
followed by muscle twitching, myoclonic jerks and convulsions. The half-life of dieldrin in temperate soils is 
approximately 5 years (WHO, 1989). This persistence, combined with high lipid solubility, provides the necessary 
conditions for dieldrin to bioconcentrate and biomagnify in organisms. Plants exposed to dieldrin concentrations ranging 
from 0.8 to 4.2 μg/L for 32 days had bioconcentration factors of up to 12,500 (Reinart, 1972)   

2.2.4. Lindane  
This is metabolically expressed as Alpha and Gamma-isomer of hexachlorocyclohexane (HCH). Lindane is intended for 
use as a seed treatment. In mature carrot roots the amount of radioactive residue which remains constant at the different 
plant-back intervals, at 0.4 mg/kg equivalents when applied in the farm. 

2.3. Uganda’s case on the use of organochlorine pesticides 
A variety of vegetables and fruits are grown, with a high demand for organic produce compared to conventional one. This 
is because of the food safety risks associated with the conventional. The use of agrochemicals to boost food production is 
currently a primary component of the farmers. This has however, led to high health risk due to environmental deterioration 
and exposure of consumers to pesticide residues (Nannyonga et al., 2010). Uganda was the second largest producer of 
fruits and vegetables in the sub-saharan Africa, after Nigeria producing 1.1 million tonnes per annum (Guloba & Ogwal, 
2011). Tomatoes and carrots are among the most economically viable horticultural produce in uganda. To meet the demand 
and effort to diversify crops for the export market have also contributed to substantial use of agrochemicals.  

In the years 1950 and 1980, various synthetic pesticides were used in farms and public health in Uganda. Among the 
organochlorines, DDT was used in extensive volume to eradicate mosquitoes that spread malaria (Rwakimari, 2007). Most 
farmers believe that these pesticides they use have problems and therefore they need to have protective wear as they apply 
them, however, they decry the high cost of these protective clothing. Children in malaria endemic countries where DDT 
spraying continues to be used for infection control are likely at risk of higher levels of exposure due to DDT in breast milk. 
According to Jaga and Dharmani (2006), people in African countries are highly exposed to DDT and have higher levels of 
these chemicals. 
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Table 1: Chemical Abstract Service (CAS) numbers, toxicity values and maximum residue limit of selected organochlorine pesticides 

CAS NO. Active ingredient IUPAC Name aToxicity values 
(JMPR) 

(mg/kg) LOD 
µg/Kg 

Classification 

Maximum residue 
limit ADI 

(mg/Kg 
bw/d) 

ARfD 
(mg/Kg 
bw) 

WHOy IARCz 

bCXL MRL 

115-29-7 2Endosulfan 
(Alpha and Beta 

isomers) 

(1,4,5,6,7,7-hexachloro-8,9,10-
trinorborn-5-en-2,3-ylenebismethylene) 

sulfite 

0.006 0.02 0.5 0.05 0.04 1B 2 

50-29-3 1DDT 
(2,4-DDT & 4,4-

DDT) 

(DichloroDiphenyl Trichloroethane) or 
(1,1,1-trichloro-2,2-bis(4-

chlorophenyl)ethane) 

0.01 n.n 0.2 0.05 0.04 2 2B 

60-57-1 1Dieldrin (3,4,5,6,0,9-hexachloro-
1a,2,2a,3,6,6a,7,7a-octahydro-2,3:3,6-

dimethanonapth(2,3-b)-oxirene 

0.0001 NL 0.1 0.01 0.01 3 3 

58-89-9 1Lindane 
(Alpha & Gamma) 

1,2,3,4,5,6-hexachlorocyclohexane 0.005 0.06 0.2* 0.01 0.01 2 2 

72-55-9 1DDE  DichloroDiphenylchloroEthane NL NL 0.2 0.05 0.04 2 2 

CAS is chemical abstract service, 1Chemicals which was prohibited or severely restricted by the Stockholm convention on persistent organic pollutants which entered into force on 17th 
May 2004 (http://www.pops.int/). 2Application of Endosulfan range from 250 – 475g/L for spray on fruits and vegetables. a from EFSA 2008, Pesticide toxicological reference values 
produced on 10/07/2008. 14:27:38. ADI is acceptable daily intake. ARfD is the acute reference dose. b CXL is CODEX maximum residue limit (source is online), MRL is EFSA is 
maximum residue limit. LOD is the limit of detection, WHOy is World health organization toxicity classification, IARCz is toxicity classification by International agency for research 
on cancer, * is CODEX maximum residue limit stated in 1980 report. 

 

 

 

 

http://www.pops.int/
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Table 2: Residual levels (µg/kg) of selected organochlorines in carrots and tomatoes Nakasero, Nakawa, Mukono and Seeta main markets.    

Location DDT DDE Dieldrin Endosulfan Lindane 
 Pesticide residue concentration (µg/kg) 
 X±SD range X±SD Range X±SD range Alpha  Beta Alpha Gamma 
       X±SD range X±SD range X±SD range X±SD range 
 carrots 
Nakasero 1.71±0.86 0.50-

2.61 
12.16±3.24 5.30-

16.23 
1.14±0.49 0.35-

2.03 
0.73±0.28 0.24-

1.12 
7.80±2.18 3.82-

10.41 
7.65±2.14 4.89-

11.31 
0.95±0.22 0.66-1.40 

Nakawa 1.03±0.24 0.67-
1.40 

4.82±0.95 2.91-
6.20 

0.51±0.12 0.37-
0.78 

0.45±0.06 0.37-
0.57 

5.14±0.28 4.77-
5.71 

6.01±0.84 4.74-
7.21 

1.04±0.33 0.65-1.72 

Mukono 1.74±0.49 0.80-
2.21 

6.62±0.49 5.80-
7.20 

0.31±0.33 0.0-
0.90 

0.94±0.17 0.70-
1.20 

1.57±0.33 0.90-
2.00 

4.69±0.70 3.70-
5.25 

0.45±0.39 0.0-0.90 

Seeta 1.31±0.53 0.60-
2.00 

2.72±0.68 1.70-
4.00 

0.18±0.16 0.00-
0.50 

0.86±0.38 0.00-
1.40 

0.75±0.35 0.20-
1.20 

0.21±0.18 0.00-
0.50 

0.31±0.21 0.10-0.70 

 Tomatoes  
Nakasero 1.10±0.61 0.09-

1.50 
4.50±0.28 2.81-

4.70 
0.85±0.40 0.21-

2.10 
0.15±0.11 0.07-

1.42 
6.52±0.14 3.76-

7.21 
5.85±0.40 2.11-

6.41 
0.15±0.12 0.01-0.22 

Nakawa 0.80±0.85 0.10-
1.40 

1.55±0.41 0.91-
1.81 

0.31±0.10 0.12-
0.44 

0.85±0.13 0.43-
1.02 

0.03±0.11 0.00-
0.90 

2.70±0.59 0.82-
3.53 

0.37±0.14 0.12-0.43 

Mukono 0.65±0.21 0.12-
0.75 

3.90±0.97 1.34-
4.65 

0.02±0.10 0.00-
0.11 

1.75±0.17 0.87-
2.11 

5.64±1.15 3.32-
6.28 

4.45±0.51 1.97-
4.74 

0.16±0.13 0.00-0.21 

Seeta 0.60±0.21 0.11-
0.71 

0.20±0.10 0.00-
0.31 

0.53±0.11 0.23-
0.72 

1.57±0.08 1.12-
1.73 

8.64±1.23 4.73-
10.65 

2.86±0.78 0.59-
4.11 

0.44±0.09 0.11-0.43 

X±SD is the mean of ten samples ± the standard deviations of ten determinations. The range is the lowest and highest values in the determinations of the samples 

The residual level concentration value are lower than the CODEX and EFSA maximum residue limit, except one gamma Lindane value for the Nakawa market which was slightly 
above the limit. 
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3.  Results and discussions 

In Uganda farmer that supply the local and international markets operate at commercial scale utilizing agrochemicals to 
boost their produce harvest. The most densely populated areas have a regional market were the produce are sold to the 
consumer. In these markets, more 70% are fruits and vegetables which include tomatoes and carrots among others. 
Looking at hazard identification of organochlorine pesticide residue in carrots and tomatoes was as a result of the 
consumption in almost every meal. Samples of tomatoes and carrots (in 250g) were purchased from the four biggest 
regional markets. The markets include Nakasero, Nakawa, Seeta and Mukono were 40 carrots and 40 tomatoes sampled 
purchased on ten different days. The samples were prepared and analyzed for the residues of organochlorine pesticide. The 
OCP which were analysed include DDT, DDE, Dieldrin, alpha and beta endosulfan, and alpha and gamma Lindane which 
are still showing a good abundance in other foods like milk (Kasozi et al., 2006). The analytical results were obtained using 
the method described by Akerblom (1995) on a GC-MS (Agilent 6890N) with an HP-5MS fused silica capillary column. 
The results are shown in the table 2.     

3.1. Organochlorine pesticide use in other African countries  
From the results of the samples analysed, averagely all samples so a detection of the residues. This means that the traces of 
these Organochlorine pesticides are still in our farm land although they are restricted chemicals. Looking at all results, it 
was only one value which was above the accepted daily intake and the rest were below. Since almost all sample detected 
traces in them, they is a possibility of accumulation since all are in the same class of chemicals. 

Pesticide use in Sub Saharan Africa is critically difficult because of the absence of effective regulatory implementation and 
enforcement in many nations and the general lack of regulatory structures in others (Mubiru, 2006). A study carried out by 
NPAS in Upper East region of Ghana found four banned or restricted chemicals were on sale in local agro-dealer shops 
which include; DDT, Aldrin, Lindane and Dieldrin by some Ghanaian farmers, misusing them by spraying too close to 
harvest.  NPAS’ survey of 183 farmers in 14 villages in the Upper East region has found that more than a quarter had 
recently suffered from directly inhaling chemicals and one fifth from spillage of chemicals on the body. This causes 
dizziness, nausea and skin irritation among most farmers (NPAS, 2012). 

All food samples such as tomatoes, meat and egg in South Gezira Valley, Sudan were found with some concentration of 
organochlorine pesticide residues in the four seasons of the year with meat in spring season having a higher concentration. 
The concentrations were below risk of human exposure through food consumption (Taha et al., 2013). 

In South Africa, endosulfan and Lindane pesticides are used on some crops like groundnuts, maize, onions, paprika, 
peaches, pears, peas, plums, quinces, sorghum, sugar cane, sunflower, tomatoes, wheat and youngberries (Quinn et al., 
2012). 

3.2.  Control of organochlorine pesticide residue 

3.2.1. Good Agricultural Practice in the Use of Pesticides (GAP) 
This should include the nationally authorised safe uses of pesticides under actual conditions necessary for effective and 
reliable pest control. To embrace a range of levels of pesticide applications up to the highest authorised use, applied in a 
manner which leaves a residue which is the smallest amount practicable. Authorised safe uses are determined at the 
national level and include nationally registered or recommended uses, which take into account public and occupational 
health and environmental safety considerations. Actual conditions include any stage in the production, storage, transport, 
distribution and processing of food commodities and animal feed. 

3.2.2. Extraneous Maximum Residue Limit (EMRL) 
This refers to a pesticide residue or a contaminant arising from environmental sources (including former agricultural uses) 
other than the use of a pesticide or contaminant substance directly or indirectly on the commodity. It is the maximum 
concentration of a pesticide residue or contaminant that is recommended by the Codex Alimentarius Commission to be 
legally permitted or recognized as acceptable in or on a food, agricultural commodity, or animal feed. The concentration is 
expressed in milligrams of pesticide residue or contaminant per kilogram of the commodity.  

3.2.3. Integrated Farming  
This meets these potentially conflicting challenges at farm level, in a manner that balances food production, profitability, 
safety, animal welfare, social responsibility and environmental care. Integrated Farming seeks to reinforce the positive 
influences of agricultural production whilst reducing its negative impacts. It is a means of achieving a sustainable 
agriculture and an indispensable part (but only a part) of sustainable development. Taking care of natural resources is 
essential for future generations. Integrated Farming optimizes their use. This is in such a way as to ensure soil fertility, 
protect water and air quality and encourage biodiversity. 
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Conclusion  
Organochlorine pesticides were prohibited and others restricted in the application due to the risks to human health and the 
environment toxic potential, high persistence, bioconcentration and especially their non-specific toxicity. These 
compounds have been detected in the environment and some are still being used in some country due to their low costs. 
This means that OCP still a health hazard in many countries especial Africa and the Polar Regions were they accumulate to 
water and air circulation.  This calls for a more resilient sensitization campaign and better practices and better alternative 
pesticides. Sustainable development must encompass food production alongside conservation of finite resources and 
protection of the natural environment so that the needs of people living today can be met without compromising the ability 
of future generations to meet their own needs. Management of crop health is an essential part of any farming system if 
yield, quality, profit and food safety are to be maintained. 
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