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Abstract 
Good practice in post-harvest operations depends on the contamination of 
groundnuts (Arachis hypogaea) by mycotoxins. The objective of this study is 
to identify farmers’ practices that pose a risk to the post-harvest preservation 
of the fruits of Arachis hypogaea in the province of Mayo Kebbi Ouest. Data 
collection was carried out using a farmer survey sheet based on a question-
naire on drying and storage techniques and losses related to groundnut har-
vesting. The study revealed that the fruits of Arachis hypogaea are dried on 
the fields and stored in shells or pods in polyethylene bags. The latter can be 
kept for up to 6 months in the shop (44%), in the attic (25.3%), in living 
quarters (18.7%) and both in the attic and in houses (12%). The level of 
post-harvest losses is due on the one hand to post-harvest diseases (60%) and 
the presence of insects on the crops (32%) and on the other hand to the ger-
mination of seeds (8%) after the harvest due to heavy rains. This loss on a 
scale of 2% to 10% is 74.7% and 10% to 50% is 25.3%. Drying and storage 
techniques in these localities represent a risk of mycotoxin contamination of 
groundnuts. Raising farmers’ awareness of harvest management techniques to 
preserve the sanitary quality of groundnuts would be important. 
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1. Introduction 

Groundnut (Arachis hypogaea L.) is one of the main oil crops in Chad and an 
important source of oil and protein for her population. It plays an increasingly 
important role in crop production synthesis [1], with a production of 893,940 
tons of shells, i.e. 41.64% of the production in Central Africa [2]. Groundnuts 
are cultivated in all the agroecological zones of Chad for their nutritional and 
commercial value. As a staple food for the Chadian population, its raw con-
sumption and/or derived products has improved the quality of diets [3]. Indeed, 
its regular consumption prevents cardiovascular and diabetic problems [4], it 
also helps to reduce severe malnutrition in children [5]. Groundnuts, because of 
their high adaptive capacity in different agro-ecological zones, would be vulner-
able to contamination by mycotoxins produced by saprotrophic fungi. Among 
the mycotoxins, aflatoxins produced mainly by fungi of the genus Aspergillus 
are major contaminants [6]. Numerous studies in Benin, Côte d’Ivoire and Ni-
geria have shown that mycotoxin contamination occurs via pods before, during 
or after harvest [7]. The level of tolerance of the groundnut variety, soil type, 
presence of fungi, climatic conditions, agricultural practices, water activity and 
maturity of the groundnut are the factors that determine the importance of my-
cotoxins in groundnuts [8]. However, many drying and storage techniques are 
used to limit fungal growth. According to [6], drying the pods by 30% - 40% in-
creases their shelf life. Storing peanuts on a device that allows air to circulate 
through is likely to reduce the growth of fungi and therefore the production of 
aflatoxins [9]. Prevention due to contamination and growth of saprotrophic 
fungi is one of the best ways to limit aflatoxin contamination of peanuts. Despite 
some knowledge of the dangers of aflatoxin in groundnuts worldwide, little is 
known about the know-how of Chadian producers to minimize the production 
and proliferation of mycotoxins. The aim of this study is to identify post-harvest 
practices likely to favor the proliferation of mycotoxins by groundnuts in the 
province of Mayo Kebbi Ouest. 

2. Materials and Methods 

The study was carried out in West Mayo Kebbi. The West Mayo Kebbi Plain is 
in the south-west of Chad, in the middle of the Sahelo-Sudanian region. The 
climate is tropical semi-humid (900 mm to 1200 mm of rainfall per year) with a 
rainy season from May to October. The temperature varies between 15˚C and 
45˚C [10]. Three localities, namely Guelo, Pala and Gagal, were chosen in rela-
tion to this area, which is recognised as a groundnut production basin in the 
Sudanian zone of Chad (Figure 1). 

Data collection on post-harvest operations was carried out with the help of a 
production survey sheet from the three localities of the province of Mayo Kebbi 
Ouest during the period from September to December 2020. These are the pro-
ducers of Pala, Gagal and Guelo. Each producer was interviewed based on a 
questionnaire relating to drying and storage techniques, harvesting losses and  
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Figure 1. Survey area, West Mayo Kebbi province. 
 
the use of the harvest product. The survey covered 75 producers, 25 of which 
were from each locality. The data collected (harvest period, drying method, dry-
ing period, drying technique, storage technique, storage location, storage me-
thod, storage duration, level of loss, causes of loss, means of control, presence of 
fungi in the stock, use of harvested products, type of buyer and customer re-
quirement) were first processed manually and then coded using IBM SPSS Sta-
tistics Version 21 software. The qualitative variables were digitally coded (1 = 
whole groundnut plant and 2 = groundnut pod). The coded data were subjected 
to descriptive statistical analysis in terms of percentage and mean. The 
Chi-square test was used to determine the correlation between the variables 
analyzed (drying techniques, storage technique, use of the crop product accord-
ing to the method of [6]. 

3. Results 

Analyses of farmers’ opinions in West Mayo Kebbi province show that 74.7% of 
them harvest their groundnuts in September compared to only 25.3% in October 
(Figure 2(a)). Also, 28% of farmers admitted to drying their crops in the field, 
9% use tarpaulins, 8% bring their crops back to the villages before drying them, 
while 54% use other means of drying such as cleaning the soil as drying air 
(Figure 2(c)). The Chi-square test (X2 = 0.33; P = 0.0001) showed that there is a 
close link between the time (month) of harvest and the drying technique. In-
deed, after harvesting, farmers dry their crops in a period of one week (73.3%) 
with whole plants (73.3%) while others dry only the pods (26.7%). 

The farmers surveyed stated that groundnuts keep better in pods (96%) than 
in grain (4%) (Figure 3(a)) and that the most used storage location is the shop 
(44%), followed by the granary (25.3%) (Figure 3(b)). A minority use the dwelling  
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Figure 2. Harvest month (a), drying period (b), drying method (c) and drying technique 
(d).  
 

 
Figure 3. Technique (a), location (b), mode (c) and storage time (d).  
 
house (18.7%) as a storage place; some of them prefer to combine the granary 
and the dwelling house (12%) to conserve their harvest products. Most farmers 
said they use bags (96%) to store their groundnut crops, while others use barrels 
(1.3%) or bulk storage (2.7%) (Figure 3(c)). The duration of storage (Figure 
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3(d)) is spread over 6 months, with 66.7% of farmers keeping their crops for 2 
weeks before selling them, while others keep them for 1 - 3 months (25.3%) and 
some go up to 4 - 6 months (8%) before selling them on the market. The 
Chi-square test showed that there is a relationship between the drying method 
(X2 = 132.56; P = 0.0001) and the storage duration (0.0001 < 0.05).  

The analysis carried out shows that the level of post-harvest losses of 2% - 10% 
is 74.7% compared to 25.3% for losses that vary between 10% - 50% (Figure 
4(b)). Farmers confessed that most of the losses in groundnut production are 
caused by diseases observed on the leaves of the plants (60%), the presence of 
insects seen in the fields and warehouses (32%) and on the seeds that germinate 
(8%) after harvest (Figure 4(a)). 

According to farmers’ opinions, about 69.3% of their crops show the presence 
of mould. Groundnuts produced in West Mayo Kebbi province are primarily for 
sale (77.3%), some are consumed by the farmers themselves (4%), and some 
farmers (18.7%) also consume and sell their crops (Figure 5(b)). Analysis of the 
Chi-square Test (X2 = 42.7; P = 0.0001) showed that there is a link between the 
drying world, the place of storage and the customers’ requirements. In fact, the 
groundnuts produced in these three localities are mainly intended for traders 
(76%), intermediaries (16%) and local consumers (5.3%). These buyers demand 
oil-producing varieties (60%), non-mouldy grains (28%) and non-harvested 
grains (Figure 5(a)).  

4. Discussion  

The information collected from farmers in the province of Mayo Kebbi West has 
made it possible to identify crop management techniques that can affect the nu-
tritional quality of groundnuts due to mycotoxins. Harvesting practices such as 
drying, and storage condition cause the proliferation of saprotrophic fungi re-
sponsible to produce mycotoxins. In these localities (Gagal, Pala and Guélo) the 
pods are dried with the whole groundnut plants on the unprotected soil by most 
farmers after harvesting for one to two weeks. The contact of the pods with 
moist soil (rainy season), dew and the heat of the sun expose the crops to attacks 
by bio-aggressors which in turn lead to mould growth. These results corroborate  
 

 
Figure 4. Cause of losses (a) and levels of losses location (b).  
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Figure 5. Presence of mould (a), crop use (b), different buyers (c) and customer require-
ments (d). 
 
those of [8], who showed that in Benin post-harvest aflatoxin contamination in-
creased when the harvest took more than 5 days and drying was delayed. A long 
drying period in the field leads to seed deterioration and mould growth [11]. In 
West Mayo Kebbi province, most farmers keep groundnuts in shell or with the 
pods in polythene bags to limit bio-aggressor attacks in the shop (44%), the gra-
nary (25.3%), the dwelling house (18.7%) and both the granary/household 
(12%). These storage places are in a precarious condition and are poorly venti-
lated. This lack of aeration would be the cause of a variation in temperature and 
humidity resulting from the physiological activity of the seeds, which would lead 
to the development of moulds and saprotrophic fungi. The work of [12] in Gha-
na showed that 81% of the farmers by storing their groundnut crop in polyethy-
lene bags reduced mould attacks. However, there is a link between the location 
of storage of the Arachis hypogaea crop and the development of mycotoxins. In 
these different localities, the storage period is spread over 6 months, with 66.7% 
of farmers keeping their crops for 2 weeks before sale, and a small number of 
farmers keeping them for 1 to 3 months (25.3) and 4 to 6 months (8%). This 
long shelf-life is a function of market demand, as farmers wait for price inflation 
before releasing their produce. The analysis carried out among farmers showed 
that the level of post-harvest losses of 2% to 10% is 74.7% and 10% to 50% is 
25.3%. These losses are due to plant diseases (60%), the presence of insects on 
their crops (32%) or seeds germinating (8%) after harvesting due to heavy rains. 
These results are like those reported by [6] in Côte d’Ivoire. Indeed, the diseases 
encountered on groundnut plants are thought to be responsible for the weaken-
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ing of the plant and consequently for the disruption of the physiology of 
groundnut plants. According to [13], insect damage leaves openings that favor 
the penetration of larvae, fungal sclerotia. Most farmers interviewed admitted 
that groundnuts produced are mainly for marketing and little for consumption. 
Buyers demand as sales criteria the oil-producing variety (60%), non-mouldy 
grains (28%) and non-harvested grains. These results show that groundnuts 
produced in Mayo Kebbi West Province are largely exploited for local consump-
tion and for export to neighboring countries such as Cameroon, Nigeria and the 
Central African Republic.  

5. Conclusion 

Post-harvest operations at risk of contamination by saprotrophic fungi in the 
groundnut sector of West Mayo Kebbi in Chad are linked to the harvest period, 
the drying conditions (duration and drying place) and storage (place and 
layout). These practices are responsible not only for the rotting of seeds but also 
for the invasion of seeds by moulds and mycotoxins. Indeed, the drying and sto-
rage practices used by farmers in the province of Mayo Kebbi West expose 
groundnuts to the development of molds responsible to produce mycotoxins 
and consequently affect the quality of the seeds for trading and consumption. 
The results reported in this study are a milestone in the aflatoxin contamination 
of groundnuts. It would be interesting to sensitize farmers in this part of Chad 
on techniques to preserve the sanitary quality of groundnuts and to study the 
harmful effect of aflatoxin mycotoxins in food. 
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