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Abstract 
The cashew tree (Anacardium occidentale L., Anacardiaceae), originally considering that a forest plant, has 

become a cash crop. National production is growing significantly with the expansion of cultivated areas. 

However, yields remain low. This study aims to take stock of cashew producers and orchards in the Gbêkê 

Regions. The target population is all cashew producers. The field survey was conducted from October 20 to 

December 20, 2023, in four selected sub-prefectures. To this end, 100 producers were interviewed. Men 

represent 74 % of the population, while women represent 26 %. The majority of the population involved in 

cashew cultivation is over 45 years of age. The majority of the producers surveyed had no schooling, i.e., 46.70 

%. The average yield of cashew orchards is estimated at 362.22 kg/ha with an annual production of 1,927.01 

kg. A large proportion of the producers surveyed (94.10 %) have information on rehabilitation techniques. 

Producers' opinions on rehabilitation vary according to their level of satisfaction with annual production and 

annual income. 21,80 % of producers are dissatisfied, 44.60 % are somewhat dissatisfied, and 33.70 % are very 

satisfied. Training farmers in good agricultural practices would also contribute to significantly improving 

cashew nut production. Furthermore, the technique of rehabilitating cashew orchards requires financial 

support and good extension services. 
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I. Introduction 
The cultivation of cashew trees (Anacardium occidentale L., 1753) is one of the rapidly expanding 

cash crops that represents a significant export opportunity for Africa. Cashew trees also play an important 

environmental and socio-economic role. The presence of cashew plantations contributes to reducing 

atmospheric carbon levels and promotes a healthy environment conducive to human development (Yabi et al., 

2013). The importance of cashew cultivation and processing is well established in certain West African 

countries such as Côte d'Ivoire, Benin, Guinea-Bissau, Burkina Faso, Ghana and Togo. Cashew cultivation 

offers several advantages for rural populations in West African countries. It can be a means of reducing poverty 

and unemployment in rural areas (Blien, 2008 and Tandjiekpon, 2009). The cashew tree was introduced to Côte 

d'Ivoire in 1950 as part of a soil conservation policy and a reforestation programme in the northern savannahs 

(Lebailly et al., 2012; Sinan & N'dri, 2016). Gradually, from a purely ecological perspective, the establishment 

of cashew orchards has shifted to a socio-economic perspective thanks to the commercialisation of cashew nuts. 

The cashew industry has experienced significant growth, with an increase in domestic production of raw nuts in 

Côte d'Ivoire due to strong demand on the international market. It rose from 19,000 tonnes in 1990 to over 

700,000 tonnes in 2018, generating export revenues of around 370 billion CFA francs (FIRCA & CCA, 2015). 

In 2010, cashew nuts became Côte d'Ivoire's third most exported agricultural product worldwide after cocoa and 

rubber (Koné, 2010). Since 2015, Côte d'Ivoire has become the world's leading producer and exporter of cashew 

nuts, with more than 944,673 tonnes (CCA, 2024). The cashew nut industry is now one of the main drivers of 

economic and social development in the northern, central and eastern regions of Côte d'Ivoire. It is an 
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interesting source of economic growth with the advantage of contributing to the development of rural areas of 

the country through its potential to generate rural jobs. However, despite the growing importance of this 

speculation, cashew orchards face numerous structural constraints. The majority of plantations are ageing, 

overcrowded and unproductive, due to limited cultivation practices and insufficient maintenance. This ageing of 

orchards, combined with excessive density (often more than 400 trees per hectare, compared to the 

recommended 100 to 204), leads to a significant decline in productivity (Seydou N et al., 2021). This ageing of 

orchards leads to increased vulnerability to disease, as well as a deterioration in the quality of the nuts harvested 

(Arguita D et al., 2022). The rehabilitation technique of reducing the density of cashew orchards could prove to 

be a relevant solution for restoring productivity and improving the yield of cashew orchards. 

 

II. Materials And Methods 
Study area 

As part of this study, a survey was conducted in the Bouaké Department, which has a Sudano-Guinean 

climate. It is a transition zone between the forest zone and the northern savannah. It is characterised by four 

seasons: a long dry season (November to February), a long rainy season (March to June), a short dry season 

(July to August) and a short rainy season (September to October). Rainfall varies between 1,200 and 1,500 mm. 

 

 
Figure 1: Administrative map of Côte d'Ivoire showing the localities visited (Kouadio, 2017) 

 

Investigation procedure 

Two approaches were adopted during this survey. The first approach was an agro-socioeconomic 

survey. It consisted of randomly selecting producers who were asked to complete a questionnaire. The second 

approach was an assessment of the health status of the orchards. It consisted of assessing the health status of six 

cashew orchards (three rehabilitated orchards and three non-rehabilitated orchards). 

 

Agro-socioeconomic survey 

The agro-socioeconomic survey was conducted from 20 October to 20 December 2023 in the villages 

of Agoua-Kongokro and Yapo-Kouakoukro. The survey consisted of collecting data from all producers 

included in the selected sample. 

In order to ensure a high degree of data objectivity, the survey was conducted using a semi-structured 

questionnaire to collect quantitative and qualitative information (Salhi et al., 2010). A total of 100 producers 

were interviewed. For this study, direct interviews were chosen as they enable the highest response rate to be 

achieved for the greatest number of questions (Ghiglione and Matalon, 1978; Combessie, 2001). Due to the lack 

of knowledge about the exact number of producers in the region, the survey was based on the snowball 

technique, i.e. the use of individuals as a source for identifying additional units for sample selection. In this type 



Socio-Economic Impact Of The Rehabilitation Of Cashew Orchards On Producers……. 

DOI: 10.9790/2380-1809014453                   www.iosrjournals.org                                          46 | Page 

of sample, also known as a network sample, individuals are selected based on their links to a ‘core’ group of 

individuals. For example, the study relies on social networks, friendships and business relationships to recruit 

new subjects (Fortin, 2008). 

 

Determined quantitative parameters 

The quantitative parameters determined concerned: 

•    the number of women and men with cashew plantations; 

•    the age of cashew producers; 

•    the yield (kg/ha) of orchards. 

Yield (yd) was calculated by dividing annual production (AP) by cultivated area (CA): 

(1) 

 

Determined qualitative parameters 

The qualitative parameters collected during this survey focused on: 

•    the level of education of cashew producers; 

•    cashew sales strategies; 

•    the level of knowledge and satisfaction of cashew producers regarding rehabilitation; 

•    the rehabilitation of cashew orchards on the incidence and severity of major diseases. 

 

Survey on the health status of orchards 

This part of the survey involved visits to the various selected cashew orchards. Six plots were visited: 

three rehabilitated plots and three non-rehabilitated plots. These visits enabled the incidence and severity of 

major diseases (anthracnose, nut rot, bacteriosis, gummosis, rust) in the various orchards to be assessed. 

 

Assessment of the incidence of major diseases 

The incidence of disease was assessed on 10 trees chosen at random from each plantation along the 

diagonals. The disease incidence rate was estimated from the ratio of the number of diseased trees to the total 

number of trees inspected for each disease (Cooke, 2006). The incidence of each disease was calculated using 

the following formula 2 : 

 

 (2) 

 

Assessment of the severity index for major diseases 

The severity index (Is) of major cashew tree diseases such as anthracnose, bacterial blight and nut rot 

was assessed on 10 trees using the inverted U method in each plantation. The assessment was carried out on the 

tree crown. A 1 m² quadrat was placed on two opposite sides of the tree at foliage level. In each quadrat, the 

number of infected leaf or flower buds and young cashew nuts was determined for each disease. The severity 

index for each disease was calculated using the following formula (Kranz, 1988): 

 

 (3) 

 

Where: Is = Disease severity index at the site, Xi = Severity i of the disease on the tree, ni = Number of 

trees with severity i, N = Total number of trees observed, and Z = Highest severity scale. 

The severity of the disease was determined using a visual rating scale ranging from 0 to 9 (Groth et al., 

1999; Cardoso et al., 2004), with: 

•    0 = No symptoms; 

•    1 = 1–5% of the surface infected; 

•    3 = 6–10% of the surface infected; 

•    5 = 11–25% of the surface infected; 

•    7 = 26–50% of the surface infected; 

•    9 > 50% of the surface infected. 

 

The severity index (Is) for gummosis was determined using a scale ranging from 0 to 5, where: 

•    0 = no symptoms 

•    1 = early stages of infection 



Socio-Economic Impact Of The Rehabilitation Of Cashew Orchards On Producers……. 

DOI: 10.9790/2380-1809014453                   www.iosrjournals.org                                          47 | Page 

•    2 = marked symptoms 

•    3 = more than half of the trunk affected 

•    4 = trunk and branches showing symptoms 

•    5 = dead tree 

 

Analyse statistique 

The data collected was processed using Sphinx Plus² (V5) software. This enabled the data from the 

survey to be collected and processed. The processed data was used to determine the numbers corresponding to 

each parameter considered. These numbers were then imported into an Excel spreadsheet to produce graphs. 

Statistica 7.1 software was also used to assess the impact of rehabilitation on the health status of cashew 

orchards. This software was used to perform an analysis of variance (ANOVA) to highlight differences between 

individuals. When a difference was observed, the least significant difference (LSD) test at a 5% threshold was 

used to separate the means. 

 

III. Results And Discussion 
Results 

Distribution of cashew producers by gender and age group 

Distribution of cashew producers by gender 

Figure 2 shows the distribution of producers by gender. Cashew cultivation is mainly practised by men 

in the Bouaké Department. Men represent 63% of the population, while women represent a very small 

proportion, at 37%. 

 

 
Figure 2: Distribution of cashew producers by gender in the Department of Bouaké 

 

Distribution of cashew producers by age group 

Figure 3 shows the distribution of producers according to their age. The population involved in cashew 

cultivation was producers aged over 45, accounting for 64%. Young people aged between 15 and 35 were very 

little involved in cashew nut production compared to all other age groups. This age group represents 10 per cent 

of the producers surveyed. 

 

 
Figure 3: Distribution of cashew producers by age in the Bouaké Department 
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Distribution of cashew producers according to level of education 

The educational level of producers was classified into four categories (Figure 4). The categories were 

as follows: producers with no schooling (NSc); producers with primary education (Prim); producers with 

secondary education (Sec); and producers with higher education (Sup). The results revealed that the majority of 

producers surveyed had no schooling. This category of growers represented approximately 57.40% of the 

producers surveyed. Producers with an educational background therefore represent 42.60% of the cashew 

producers surveyed. Among the educated producers, 28.70% have a primary education, 12.90% have a 

secondary education and 1% have a higher education. 

 

 
Figure 4: Distribution of cashew nut producers according to level of education in the Department of Bouaké 

 

Level of knowledge and satisfaction of cashew nut producers with regard to the rehabilitation of cashew 

orchards 

Figure 5 shows the level of knowledge and satisfaction of cashew nut producers with regard to the 

rehabilitation of cashew orchards. The results illustrated in this figure indicate that almost all producers are 

aware of the rehabilitation technique. Among the producers surveyed, 94.10% said they had been informed 

about rehabilitation, compared with 5.90% who said they had not. However, opinions differ among producers 

who are aware of rehabilitation. 33.70% of producers say they are very satisfied, compared to 44.6% who say 

they are not very satisfied, while 21.8% of producers say they are not satisfied. 

 

 
Figure 5: Cashew producer’s impressions of the rehabilitation of cashew orchards in the Bouaké Department 

 

Cashew nut marketing chain and payment methods 

Cashew nut sales chain in rural areas 

Figure 6 shows the proportion of producers according to the method of selling cashew nuts. The results 

show that there are two marketing channels: on-site or field sales and cooperative sales. On-site sales are the 

most common method used by producers. Approximately 79.80% opt for on-site sales, compared to 20.20% for 

cooperative sales. 
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Figure 6: Method of selling cashew nuts in the Bouaké Department 

 

Method of payment for cashew nut producers 

The different methods of payment for cashew nuts in the Bouaké Department are illustrated in Figure 

7. Observations show that producers use two methods of payment. The different methods of payment used are 

credit payment and cash payment. Cash payment is the method most requested by producers. This method is 

used by 88% of producers, while 12% prefer credit payment. 

 

 
Figure 7: How cashew nuts are purchased in the Bouaké Department 

 

Economic impact of rehabilitation on cashew producers 

Effect of rehabilitation on the yield and annual income of cashew producers 

The study of the economic impact of rehabilitation on cashew nut producers made it possible to assess 

producer yields and income. Table I shows the yield and annual income of producers according to the type of 

orchard. Rehabilitated orchards had the highest yield at 749.66 kg/ha compared to non-rehabilitated orchards, 

which had a yield of 577.88 kg/ha. Annual income is higher in rehabilitated orchards than in non-rehabilitated 

orchards. Rehabilitated orchards generated a gain of more than 73,006.6 CFA francs compared to non-

rehabilitated orchards. 

 

Table I: Yield and annual income of producers in the Bouaké Department 
Annual income Non-Rehabilitated 

Orchards 

Rehabilitated orchards F P 

Yield (kg/ha)) 577,88 ± 13,64a 749,66 ± 51,48b 31,20958 0,005036 

Income (CFA francs) 245601,7 ± 5798,66a 318608,3± 21879,59b 31,20958 0,005036 

P: Probability at the 5% threshold; values followed by the same letter on the same line are not significantly 

different at the 5% threshold according to the Newman-Keul test. 

 

Effect of rehabilitation on the diversity of income sources for cashew nut producers 

The different crops associated with cashew trees in the rehabilitated orchards in the Bouaké 

Department are illustrated in Figure 8. Observations reveal that several crops are associated with cashew trees, 

such as peanuts, maize, beans, taro, yams and pineapples. Among these crops, the most popular are groundnuts 

and maize, followed by beans, while the least popular are taro, yams and pineapples. Groundnuts, maize and 
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beans account for 81%, 79% and 60% respectively of the crops associated with cashew trees. The other crops, 

taro, yam and pineapple, account for 45%, 30% and 15% of associated crops respectively. 

 

 
Figure 8: Crops associated with cashew trees in the Bouaké Department 

 

Impact of cashew orchard rehabilitation on the incidence and severity of major diseases 

Table II shows the disease attack rate and severity index for cashew trees based on observations in 

orchards in the Bouaké Department. It shows that the incidence varies depending on the disease and the 

condition of the orchard. The highest attack rates for major diseases were found in non-rehabilitated orchards. 

The attack rates were 36.10% for anthracnose, 33.80% for nut rot, 39.10% for bacteriosis, 4.10% for gummosis 

and 31.90% for rust in non-rehabilitated orchards. In contrast, in rehabilitated orchards, the attack rates were 

33% for anthracnose, 23.30% for nut rot, 6.50% for bacteriosis, 1.10% for gummosis and 6.50% for rust. 

Statistical analysis showed that there is a significant difference in the incidence of nut rot in different orchards. 

However, there is no significant difference in the incidence of bacterial blight, gummosis and rust. 

Disease severity indices also vary from one disease to another and depending on the type of orchard. 

Rehabilitated orchards had the lowest disease severity indices, with 5.40% for nut rot, 6.30% for bacterial 

canker, 0.10% for gummosis and 4.30% for rust. In non-rehabilitated orchards, severity indices were higher for 

anthracnose (6.50%), nut rot (6.30%), bacteriosis (6.50%), gummosis (0.30%) and rust (6.30%). However, the 

severity index for anthracnose (6.70%) in non-rehabilitated orchards was slightly higher than that observed in 

rehabilitated orchards (anthracnose, 6.50%). Statistical analysis showed that there is a significant difference in 

the incidence of nut rot in rehabilitated and non-rehabilitated orchards. However, there is no significant 

difference in the incidence and severity index of anthracnose, bacterial canker, gummosis and rust. 

 

Table II: Disease attack rates and disease severity index for cashew trees based on orchards observed in the 

Bouaké Department 
Disease Niveau sanitaire Vergers non réhabilités Vergers réhabilitées F P 

 

Anthracnose 

Incidence 36,1  ± 9,6a 33 ± 6,5a 0,611884 0,445502 

severity 6,5  ± 1,3a 6,7 ± 0,6a 0,200000 0,660716 

Pourriture des 

noix 
Incidence 33,8  ± 8,9a 23,3 ± 5,9b 8,659670 0,009554 

severity 6,3  ± 1a 5,4 ± 0,8a 4,000000 0,062772 

 

Bactériose 
Incidence 39,1 ± 12,5a 31,6 ± 7,6a 2,364964 0,143627 

severity 6,5 ± 1,3a 6,3 ± 1a 0,160000 0,694446 

 

Gommose 

Incidence 4,1 ± 6,6a 1,1 ± 2,2a 1,728571 0,207128 

severity 0,3 ± 0,5a 0,1 ± 0,3a 1,230769 0,283654 

 

Rouille 

Incidence 31,9 ± 18,5a 19,4 ± 15,2a 0,611884 0,138186 

severity 6,3 ± 2a 4,3 ± 2,2a 4,000000 0,062772 

P: Probability at the 5% threshold; values followed by the same letter on the same line are not significantly 

different at the 5% threshold according to the Newman-Keul test. 

 

Discussion 

Distribution of cashew producers by gender and age group 

Distribution of cashew producers by gender 

Cashew cultivation is mainly practised by men. This is because women are more interested in food 

crops grown on small plots of land and used directly for local consumption. Greater involvement of men in 



Socio-Economic Impact Of The Rehabilitation Of Cashew Orchards On Producers……. 

DOI: 10.9790/2380-1809014453                   www.iosrjournals.org                                          51 | Page 

cashew cultivation has also been reported in the sub-prefecture of Odienné in Côte d'Ivoire by Adaman et al. 

(2016) and then in Benin by Balogoun et al. (2014). According to these authors, men are more involved in 

perennial or cash crops such as cashew nut production than women. Women do not participate in land 

governance. They are more interested in managing the household and, in terms of field work, they generally 

engage in market gardening and food crops rather than perennial crops (cashew, cotton, mango). This finding is 

corroborated by Koné (2011), who mentions that women rarely receive or inherit valuable land on a permanent 

basis with exclusive rights. 

 

Distribution of cashew producers by age group 

Cashew cultivation is dominated by a population aged over 45. This could be explained by the fact that 

younger people do not own plots of land that would allow them to practise the desired cultivation. Furthermore, 

the high cost of arable land could be an obstacle for young people who do not have the financial means to 

acquire it. They prefer to turn to other sectors of activity. These results are similar to studies carried out in the 

Bounkani and Gontougo regions of Côte d'Ivoire by Kambou et al. (2019), which showed that cashew nut 

producers were aged between 31 and 50. Similar results were also obtained in Benin by Balogoun et al. (2014). 

According to these authors, the majority of cashew nut producers are aged between 30 and 60. The average age 

of cashew nut producers found in this study is similar to that recorded by Mole et al. (2000) in Mozambique and 

by Topper et al. (2003) in Tanzania, who found that the average age of cashew plantation managers was 48 and 

51 years old, respectively. 

 

Distribution of cashew producers according to level of education 

Very few educated people were found to be involved in cashew cultivation in the two regions 

surveyed. This situation could be explained by the lack of arable land and the massive displacement of 

populations to urban areas. It could also be due to a combination of sociological and psychological factors. 

These results are consistent with those of Kambou et al. (2019), who reported that the population involved in 

cashew production in the Bounkani and Gontougo regions is very poorly educated. 

 

Level of knowledge and satisfaction among cashew nut producers regarding the rehabilitation of cashew 

orchards 

More producers have information about the rehabilitation technique than those who have no 

knowledge of it. The popularity of this technique among producers is linked to its effectiveness in improving 

the yield of cashew orchards. The rehabilitation technique is based on reducing the tree density of cashew 

orchards that do not comply with the recommended density. This technique, which mainly involves thinning 

and pruning cashew trees, promotes better light distribution within orchards and discourages intra- and 

interspecific competition in rehabilitated orchards. Access to light and nutrients promotes better photosynthesis 

in cashew trees and better absorption of soil nutrients. These results corroborate those of Kodjo & N'djolossè 

(2013), who showed in their study that rehabilitation promoted an average increase in nut yield of 1.3 kg/tree in 

2010 and 6.1 kg/tree in 2011 compared to non-rehabilitated orchards. 

 

Cashew nut sales channel and payment methods for cashew nut producers 

Cashew nut producers prefer to sell their products locally rather than through cooperatives. Local 

purchases allow them to receive their money immediately, whereas cooperatives initially purchase the product 

on credit. They often wait until the order arrives before paying, several months after the sale. This result is 

consistent with that of Konan and Ricau (2010). They reported that buyers who work directly in the field with 

producers sometimes act as creditors to producers. These buyers generally grant emergency loans to the most 

needy producers. Producers' lack of interest in cooperatives is thought to be due to the long wait before 

receiving payment after the sale. This finding is similar to a study conducted by Sutter (2010), which reports 

that group sales are far too fragile compared to the efficiency of the commercial network. Indeed, the time it 

takes for the producers' representative to find a buyer, then contact their members and finally organise the 

collection is often too long for producers in need. By then, they will have already sold their nuts individually to 

local trackers. 

 

Effect of rehabilitation on the yield and annual income of cashew nut producers 

The rehabilitated orchards generated a profit of over 73,006.6 CFA francs compared to the non-

rehabilitated orchards. Cashew cultivation remains profitable, which is why most farmers place particular 

importance on it compared to other cash crops. Adegbola and Arouna (2005) showed in their reports that 

cashew cultivation is financially profitable. For them, in rural areas, earning such an income not only 

supplements food reserves but also helps to cover occasional expenses. Tuo (2007) reports that one of the main 
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advantages of cashew cultivation is its economic profitability and that the sale of cashew nuts is an important 

source of income. 

 

Effect of rehabilitation on the diversity of income sources for cashew nut producers 

The rehabilitation of cashew orchards has led to greater diversity in crops grown alongside cashews. 

These crops, which are mainly food crops or staple foods, provide other important sources of income for 

producers. Indeed, these products, which are in high demand on local markets, are often sold at very high 

prices. These results corroborate those of Nogodji et al. (2022), who indicate that during periods of scarcity, 

certain products such as yams can be sold for around 600 F/kg and peanuts for 13,000 F/kg. These crops 

associated with cashew trees in rehabilitated plantations therefore guarantee financial stability for producers 

before the cashew nut production phase. These products, which are not intended solely for sale, also serve as 

food for producers. They therefore contribute to the food security of cashew nut producers. These observations 

are similar to those of the AfDB (2015), which states that food crops contribute to poverty reduction and food 

insecurity. 

 

Impact of cashew orchard rehabilitation on the incidence and severity of major diseases 

The study of the impact of cashew orchard rehabilitation on the health status of orchards in the Haut 

Sassandra Region found that non-rehabilitated orchards had, on average, a high rate of pest infestation with a 

higher severity index for certain diseases. Rehabilitated orchards, on the other hand, had a low average rate of 

pest infestation. The symptoms of the various diseases observed in the orchards visited were linked to 

anthracnose, flower blight, leaf blight, nut rot, bacterial diseases, gummosis and rust. 

These results are consistent with those of Soro et al. (2020), who showed that the level of pests 

increases with planting density. It remains lower for all orchards with a density of 100 trees per hectare. 

Maintaining a density of 100 trees/ha with good regular maintenance of the orchard improves the level of 

health. This can be explained by the fact that weeds are sometimes vectors of certain parasitic diseases of the 

cashew tree. 

 

IV. Conclusion 
The results of this study showed that cashew nut producers in the Bouaké region are generally men 

over the age of 45. These producers are generally poorly educated and sell their products locally. A large 

number of these producers have knowledge of rehabilitation and the satisfaction rate is high. Rehabilitation has 

several advantages: it improves production, yield and the health of orchards. The rehabilitation of cashew 

orchards also contributes to financial stability and guarantees food security for producers. Furthermore, the 

technique of rehabilitating cashew orchards requires financial support and guidance for producers. 
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