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Abstract: Plantain (Musa paradisiaca) is a key crop, relevant to achieve food security and improve the livelihoods of many 

households in Africa, particularly in West Africa, where it has become a major staple food. But along with its production, 

farmers are facing a major foliar disease, the Black Sigatoka that limits the productivity. The yield losses incurred by farmers 

due to this disease can reach 50%. Knowledge regarding this disease is crucial for effective management of the disease. This 

paper aims at diagnosing the differences in perceptions and knowledge between farmers and scientists with regard to strategies 

of managing black Sigatoka on plantain. A survey was conducted on 446 randomly selected farmers using a semi-structured 

questionnaire in five major plantain growing municipalities (Athiémé, Adja-Ouèrè, Tori-Bossito, Ouinhi, Zè) in Benin. This 

study came up with knowledge and perceptions of farmers on the symptoms, causes, conducive conditions for disease 

development, and means of dissemination and strategies for managing black Sigatoka. It appeared that most farmers 

recognized the disease lesions on the leaves, but failed to associate these symptoms with the targeted disease. In addition, 

farmers had very limited knowledge of the causal agent, disseminating mechanism and effective management methods. The 

majority of farmers that are aware of the symptoms (92.7%) associated the yield loss on plantain field with the occurrence of 

this disease. This appreciation varied from a significant yield loss (54.2%) to a moderate yield loss (45.8%). Most farmers 

(69%) did not adopt any disease control measures. Deleafing was the most common control method used by 30.2% of the 

farmers. Apart from this technique, very few farmers reported using synthetic pesticides and biopesticides based on neem 

leaves (Azadirachta indica). Agricultural research institutes and farmers’ advisory systems were poorly involved in building 

and managing knowledge related to black Sigatoka in southern Benin. This study has the merit to bring out key information 

that will help design appropriate programme that would make it possible to manage this disease successfully in short and 

medium terms with smallholder farmers. 
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1. Introduction 

Plantain is a major food crop in West and Central Africa [1] 

and ranks eighth among the global production of staple food 

crops. Plantain is widely produced in tropical and subtropical 

regions on small-scale farms. The fruit is mainly used for 

self-consumption and to meeting demands in local and 

regional markets [2]. Plantain is a great source of energy, and 

carbohydrates accounting for 32% of fruit weight. The fruit is 

rich in vitamins A, B6, C, minerals (calcium, iron and zinc) 

and dietary fibers. Based on this nutritional quality, plantain 
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has been classified in Recommended Dietary Allowances 

(RDAs) of consumers [3, 4]. 

Under a monoculture system with no use of phytosanitary 

treatment and with optimal density of 1600 to 1650 plant/ha, 

average yields in West and Central Africa range between 5 

and 12 tons per hectare [5, 6]. Such a productivity is low 

given the plant's potential, which can go up to 20 and 30 t/ha 

on experimental stations under controlled and non-limiting 

growing conditions [7, 8]. Pests have been identified as one 

of the main constraints leading to yield decrease [9]. In West 

Africa, main diseases and pests of plantain include black 

Sigatoka, weevils and nematodes [10, 11], but Banana 

bunchy top virus (BBTV) has mobilized much attention in 

recent years [12]. As far as diseases are concerned, black 

Sigatoka or black skate disease caused by the fungus 

Mycosphaerella fijiensis Morelet represents a great threat to 

banana and plantains [13]. This pathogen damages banana 

leaves causing necrotic leaf lesions that affect the 

photosynthetic capacity of the plants, resulting in yield 

reduction and poor quality of the fruit [14]. Yield losses of 

20-50% was reported to be associated to this disease [15], 

and this can reach 100% for the following cropping cycle 

onwards [16]. The best strategy of managing this disease in 

industrial banana plantations has been a heavy application of 

broad-spectrum pesticides in the air during the whole 

production season [17]. In contrast, in most areas in West and 

Central Africa, dominated by plantations owned by 

household members [18], the level of maintenance of 

plantains still remains very low. These farmers have very 

limited knowledge on pests and pest outbreak and their 

effects on crops. As a result, very few farmers are involved in 

managing those constraints, including black Sigatoka [19]. 

In Benin, plantain is mainly cultivated in agro-ecological 

zones 6, 7 and 8, which offer suitable conditions to banana 

production compared to other regions of the country [20]. In 

recent years, plantain-based foods have gradually become 

part of the diet habits of population; as a result, production 

has increased, as well as acreage allocated. It has been 

reported since 2012 the presence of black Sigatoka as the 

main constraint to plantain production is Benin. Also, this 

disease was pointed out largely to be responsible for 

significant yield losses and a reduction in the life cycle of 

plantations [21]. Therefore, managing this disease has 

become a challenge to farmers since no scientific work has 

not been conducted targeting this disease in Benin. Also, 

consistent training was not organized on behalf of farmers 

with respect to the disease. In this regard, it appears very 

useful to assess the knowledge of farmers and their practices 

toward the management of black Sigatoka [22, 23]. The 

output of this investigation is likely to be used as input to 

design a training programme in order to facilitate an uptake 

of innovations developed to address this disease. Such 

information is also important for extension workers and 

policy makers [24] to develop relevant advisory programme. 

Moreover, it is widely acknowledged that economies of 

African countries are largely based on small-scale farmers for 

whom the integration of endogenous knowledge is vital in 

the development and introduction of new technologies at the 

local level [25, 26]. In fact, in order to address effectively 

challenges regarding pest management, the needs of farmers 

in terms of knowledge and information should be well 

identified [25]. But, all over the world, knowledge and 

perceptions of farmers about black Sikatoga and its effective 

management are very limited [27, 30]. The existing 

knowledge gap makes it possible to question the performance 

of crop disease management methods. Therefore, it appears 

essential to investigate farmers current knowledge, 

perceptions and management methods in order to establish a 

relevant programme for the management of black Sigatoka in 

small scale farms in southern Benin. This aims at filling the 

gap, while assessing the contribution of this knowledge to the 

development of good agricultural practices leading to better 

prevention and control of this disease. This research will be 

guided by three research questions: 

(1) What are the knowledge and perceptions of farmers on 

black Sigatoka and disease management? 

(2) Does the knowledge of farmers on the symptoms of the 

disease relate to their socio-demographic characteristics? 

(3) What relationship could we establish between farmers' 

knowledge and disease management methods? 

2. Methodology 

2.1. Study Area 

The survey was conducted in the southern Benin, located 

in the Guinean sub-humid zone, between 6° 25' and 7° 30' N. 

The climate is sub-equatorial with two dry seasons and two 

rainy seasons. The average annual temperature varies 

between 25° and 29°C and the relative humidity between 69 

and 97%. 

The early vegetation consists of dense semi-deciduous 

forests and Guinean savannas [31]. The environment offers 

suitable climatic and edaphic conditions for plantain 

production. Five major plantain-producing municipalities 

were identified based on an exploratory study carried out as 

part of the Avlanto-Benin project activities; three belonging 

to “Agence Territorial de Développement Agricole” (ATDA 

7): Athiémé, Tori-Bossito and Zè; while one to ATDA 6: 

Adja-Ouèrè, and the last one to ATDA 5: Ouinhi (Figure 1). 

2.2. Sampling Method 

The sample size ni for each municipality is calculated from 

the [32] formula. 

��=��
���(1 − ��) ��²⁄  

with: 

1) ni, the minimum size of the sample of farmers to be 

selected in the municipality i in order to be able to 

generalize the outcomes; 

2) e, the cluster effect set at 1.5; 

3) z, the value of 95% confidence level which is 1.96 

according to the standard normal distribution; 

4) pi, the weight of farmers with regard to farmers and 
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ancillaries within municipality i; 

5) t, the response rate, generally 98% for agricultural 

surveys; 

6) d, the error margin set at 3%. 

The fourth General Census of Population and Housing 

(GCPH-4) carried out in 2013 was used to determine the 

parameter pi. The following formula was used to estimate 

farmers’ population in 2019. 

���� � ����(1 � �

�, 

with:  

Popn: Population for year n; Pop0: Population for the 

reference year; t: Population growth rate and n: Difference 

between the target year and the reference year. 

Table 1. Distribution of surveyed farmers per municipality. 

Municipality Farmers population (2013) Rate of growth (%) 
Farmers population 

(2019) 

Plantain farmers population 

(2019) 
��  ��  

Tori-Bossito 32194 5.1 43266 585 0.0135 93 

Zè 67941 5.1 91308 990 0.0108 75 

Athiémé 27733 2.9 32922 1029 0.0313 211 

Adja-Ouèrè 66801 3.8 83699 523 0.0062 43 

Ouinhi 42691 3.2 51422 176 0.0034 24 

Total 237360 
 

302618 3303 - 446 

 

Figure 1. Study area showing the municipalities of Adja-Ouèrè, Athiémé, Ouinhi, Tori-Bossito and Zè. 

2.3. Data Collection and Analysis 

Data was collected from plantain farmers from September to 

November 2019 using direct individual interviews based on 

structured and semi-structured questionnaires. Those data 

include socio-demographic characteristics of participants 

(gender, age, education level, main activity, socio linguistic 

group, number of years of experience in plantain), knowledge of 

symptoms, cause, suitable conditions for development, and 

means of dissemination of disease and management methods. 

Colored photographs showing foliar symptoms of black 

Sigatoka was also used to sustain the questionnaires. Farmers of 

5 years’ experience in plantain production were identified with 

the assistance of local authorities using the "snowball" sampling 

method, which is a chain sampling method consisting of 

targeting other participants based on the commendations of the 

previous ones [33]. Data were analyzed using descriptive 
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statistics. Proportions of variable modalities were calculated 

with a proportion test. In addition, the Fisher's exact test was 

performed to assess the independence of the different variables 

crossed with each municipality. These analyses were carried out 

using the R program [34], version 4.0.0. The level of 

significance was set at the 5% threshold. The various graphs 

were generated using the ggplot2 package [35]. 

3. Results 

3.1. Socio-demographic Characteristics of Farmers 

Out of the 446 farmers surveyed for the study, 86.1% were 

men. The main activity of the majority of farmers (93.3%) 

was agriculture. The average age of participants was 42.66 ± 

10.5 years, with many farmers (66%) between 30 and 60 

years of age. The majority of respondents (84%) were from 

the socio-linguistic group "fon”, followed by the "adja" 

(13%) and the "yoruba" (3%). About 49% of farmers did not 

receive any formal education. The remaining belong to 

various education levels: 26% at the primary level, 16% at 

the higher education level and 1.7% at the college level, 

while the other 6.3% were just literate. Number of experience 

years is determinant in plantain production. In fact, 16.4% of 

farmers had over 20 years experience while 41.0% of them 

had between 10 and 20 years in plantain production. 

3.2. Knowledge of Farmers on Black Sigatoka Symptoms 

and Socio-demographic Characteristics 

Farmers' knowledge on the symptoms of black Sigatoka 

was very strongly influenced by gender, age, socio-linguistic 

group, education level, municipality and years of experience 

in plantain production with a very highly significant 

difference (p<0.0001; Table 2). In fact, all the women 

involved in this study against 84.3% of men had the ability to 

recognize black Sigatoka leaf lesions in their plantation. In 

addition, the majority of farmers who easily recognized leaf 

lesions in their plantation were between 30 and 60 years old. 

The presence of leaf lesions was recognized by all farmers 

belonging to the "Yoruba" socio-linguistic group and 

respectively by 98.3% and 98.1% of the "Adja" and "Fon". 

Similarly, leave lesions were identified by all farmers in the 

municipalities of Adja-Ouèrè, Ouinhi and Tori-Bossito and 

by 98.6% and 93.3% of farmers in Athiémé and Zè, 

respectively. The level of education proved to be a favourable 

factor in lesion identification. In fact, leaf lesions were 

recognized by all participants with a level of education equal 

to or higher than upper secondary school. 

Table 2. Knowledge of leaf lesions according to socio-demographic characteristics. 

Characteristic 
Leaf lesions 

Size (n=446) p-value (prop. test) 
- + 

Municipalities    

Adja-Ouèrè 0 42 42 

<0.0001 

Athiémé 3 208 211 

Ouinhi 0 25 25 

Tori-Bossito 0 93 93 

Zê 5 70 75 

Sex    

Female 0 62 62 
<0.0001 

Male 8 376 384 

Age    

Young (18-29 years old) 1 36 37 

<0.0001 Adult (30-60 years old) 2 293 295 

Old (plus de 60 years old) 5 109 114 

Socio-linguistic groups    

Adja 1 57 58 

<0.0001 Fon 7 368 375 

Yoruba 0 13 13 

Educational level    

No formal education 3 216 219 

<0.0001 

Literacy 1 31 32 

Primary 3 113 116 

Secondary 1st cycle 2 51 53 

Secondary 2nd cycle 0 18 18 

Higher education 0 8 8 

Primary activity    

Farmer 8 408 416 

<0.0001 
Artisan 0 9 9 

Trader 0 16 16 

Civil servant 0 5 5 

Production experience years    

5-10 4 186 190 

<0.0001 10-20 0 183 183 

>20 4 69 73 

(+) knowledge and (-) non-knowledge of leaf lesions of black Sigatoka 
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3.3. Farmers’ Knowledge and Perceptions on Leaf Lesions 

and Appearance Period 

Farmers' knowledge of the period of leaf lesion appearance 

varied from one municipality to another (p = 0.02; Table 3). 

For the majority of farmers (68%), lesions were more likely 

to be observed on leaves during the dry season, while for 

24.2% of farmers, leaves were subject to black Sigatoka 

lesions throughout the year. Only 7.8% of farmers indicated 

that leaf lesions appeared in their plantation only in the wet 

season (Figure 2A). Farmers' perception of the presence of 

leaf lesions was diversely appreciated and varied from 

municipality to municipality (p=0.03; Table 3). According to 

91.1% of farmers, environmental and biological factors were 

responsible for the development of leaf lesions. Those factors 

included water scarcity (59.1%), sunburn (15.8%), soil 

poverty (8.9%), insect attacks (5.9%) and soil water 

saturation (1.4%) (Figure 2B). Farmers who equated leaf 

lesions to water scarcity indicated that leaves were naturally 

necrotic under water stress. Only 8.9% of farmers identified 

leaf lesions as a disease, they were not able to name it 

(Figure 2B). Most of these farmers (95%) had at least a 

junior high school education and have received this 

information from a formal farmer advisory organization. 

 

Figure 2. Farmer’s knowledge on (A) the period of appearance of leaf lesions; (B) the cause of leaf lesions; (C) the cause of the disease and (D) the effect of 

the disease on yield. 

3.4. Farmers' Knowledge on the Black Sigatoka Causal 

Agent and Effects of the Disease on Crop Yield 

Farmers' level of knowledge on the causal agent of black 

Sigatoka did not vary from one municipality to another 

(p=0.07; Table 3). In general, very few farmers (3.4%) had 

knowledge of the causal agent of Sigatoka. They indicated 

that this disease was caused by microorganisms (Figure 2C). 

This showed that 94.9% of the farmers have no knowledge of 

the cause of the disease, of which 1.8% equated it to insect 

bites. Farmers having knowledge of the causal agent were 

among those who associated leaf lesions to a disease; their 

education level corresponded to at least lower secondary 

school and received this information from a formal 

agricultural advisory organization. However, none of the 

farmers had any idea about the mechanism of propagation, 

preservation and transmission of the pathogen. 

All farmers having knowledge of the symptoms of black 

Sigatoka reported a decrease in yields in their respective 

fields (Figures 2D and 3A). Analysis of these figures 

revealed that the majority of these farmers (92.7%) 

associated this yield decrease with black Sigatoka, without 

giving an explanation for the decrease in photosynthetic 

activity caused by leaf lesions. Farmers' assessments of yield 

varied significantly from one municipality to another (p = < 

0.0001; Table 3). For the majority of farmers, black Sigatoka 
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significantly (54.2%) and moderately (26.6%) reduced 

plantain fruit size, while for 11.6% and 2.7% of farmers, 

black Sigatoka had little and very little effect on plantain 

yield, respectively. 

3.5. Farmers' Methods of Managing Black Sigatoka 

Methods of managing disease did not differ from one 

municipality to another. In fact, no significant difference 

(p=0.21; Table 3) was noted between the municipalities with 

regard to the control methods adopted by farmers. The 

majority of farmers (82.8%) who reported symptoms of black 

Sigatoka in their plantain fields did not adopt any specific 

method to managing the disease; leaf stripping, which is a 

cultural method of disease management, was adopted by only 

12.6% of farmers (Figure 3B). Chemical control and 

biological/endogenous control were practiced respectively by 

2.6% and 2% of farmers (Figure 3B). The synthetic products 

were those recommended in cotton production, banana and 

plantain monoculture. Aqueous solution and neem leaf 

aqueous extracts (Azadirachta indica) are the 

organic/endogenous products adopted by some farmer. 

 

Figure 3. Farmers' knowledge of (A) the effect of the disease on fruit size (B) control methods; (C) the organs involved in the management of the disease. 

3.6. Agricultural Organizations' Involvement in Knowledge 

and Management of Black Sigatoka 

Support from farmer’s advisory system was not 

generalized to all farmers involved in this study. In fact, out 

of the 446 farmers surveyed, only 11 farmers (2.5%) received 

information on black Sigatoka at least once from agricultural 

organizations represented by researchers from universities, 

agricultural research centers (INRAB) and NGOs (Figure 

3C). According those farmers, the information concerned two 

improved varieties (FHIA 21 and Pita 3), resistant to black 

Sigatoka introduced in Benin between 2012 and 2016. These 

varieties were massively distributed to farmers in some 

municipalities in southern Benin within the framework of 

West African Agricultural Productivity Programme (WAAPP) 

coordinated by the West and Central African Council for 

Agricultural Research and Development (WECARD). 

However, these introduced varieties were left out by farmers 

in favour of local varieties. 

Table 3. Distribution (%) of plantain farmers according to knowledge of black Sigatoka in the five study municipalities. 

Variables Modality 
Adja-Ouèrè 

(n=43) 

Athiémé 

(n=211) 

Ouinhi 

(n=24) 

Tori-Bossito 

(n=93) 

Zè 

(n=75) 
p-value 

Lesions period 

appearance 

Rainy season 0 2.5 0.2 2.5 2.5 

0.02 Dry season 8 40 3.9 3.4 12.8 

Throughout the year 1.6 5.0 1.6 15.3 0.7 

Lesions farmer Insect 0.2 2.5 0 0.5 2.7 0.03 
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Variables Modality 
Adja-Ouèrè 

(n=43) 

Athiémé 

(n=211) 

Ouinhi 

(n=24) 

Tori-Bossito 

(n=93) 

Zè 

(n=75) 
p-value 

perceptions Sun burns 0.7 7.1 0.5 5.9 1.6 

Excess water 0 0.7 0 0 0.7 

Disease 1.6 2.5 1.6 2.5 0.7 

Lack water 7.1 32.2 3.7 6.4 9.8 

Non-fertile soil 0 2.5 0 5.9 0.5 

Cause of disease 

Unknown cause 8.1 46.1 4.3 20.4 16.1 

0.07 Microorganisms 1.3 0.4 1.1 0.4 0 

Insect bite 0 0.7 0.2 0.2 0.7 

Effect on fruit size 

Unknown 0 4.9 0 0 0 

 

<0.0001 

High reduction 7.6 25.4 3.2 2.7 15.3 

Moderate reduction 1.5 15.5 2.7 6.9 0 

Little reduction 0.2 3.4 0 7.9 0 

Very little Reduction 0 0 0 2.7 0 

Methods’management 

Unknown 8 29.5 4.9 24.6 15.8 

0.21 
Pesticides 0.3 1.4 0.3 0 0.6 

Biopesticides 0.3 0.6 0.3 0 0.9 

Deleafing 3.7 2.3 2.0 1.4 3.2 

Support from Farmer 

Advirory System 

Researchers 9.1 0 36.4 0 0 

0.61 NGO 9.1 0 27.3 0 0 

Traineeship 9.1 0 0 0 9.1 

 

4. Discussion 

This paper investigated farmers' knowledge and 

perceptions of the main plantain foliar disease and its 

management methods. 

4.1. Farmer’s Knowledge and Perceptions on Black 

Sigatoka 

Overall, it was found that plantain farmers had limited 

knowledge on black Sigatoka compared to the available 

scientific information on the disease. Most farmers were able 

to recognize and describe the symptoms of black Sigatoka in 

their fields. Strategies to control this disease varied according 

to socio-demographic characteristics such as gender, age, 

ethnicity, and education level, municipality of origin and 

respondent's experience in plantain production. However, 

very few of farmers equated these symptoms with disease. 

Rather, those symptoms were considered as manifestations of 

various environmental and biological effects. The inability of 

plantain farmers in southern Benin to indicate leaf lesions as 

symptoms of black Sigatoka may be linked to the lack of 

advisory system related to banana in general and plantain in 

particular. Indeed, in Benin, bananas and plantains have not 

been included in the priority sectors of the “Plan Stratégique 

de Développement Agricole”, which is benefiting from 

consistent monitoring and support from the state. As a result, 

despite the enthusiasm of farmers and consumers, plantain 

has remained a poorly promoted crop by the government. As 

a result, the crop has not been well organized. These results 

suggest the need of involving extension services in the 

knowledge and management of black Sigatoka. This was 

confirmed in the current study, as only 2.5% of the farmers 

had heard about black Sigatoka from either researchers, 

NGOs or extension services without having participated in 

formal training on the knowledge and management of 

plantain diseases. Similar observations were made by Tafesse 

et al., who demonstrated that most farmers in Ethiopia can 

easily recognize and describe the symptoms of the major 

potato diseases such as late blight and brown rot, but have 

difficulty associating them with a disease [23]. In addition, 

Echodu et al., showed in four East African countries that 

sweet potato farmers could not associate symptoms of 

diseases such as leaf wilt, leaf curling and yellowing with 

viral, bacterial or fungal diseases, which were generally 

perceived as manifestations of leaf senescence, drought or 

excess water [30]. 

According to the majority of farmers (68%), the period of 

high disease pressure with highly visible symptoms was 

during the dry season. This result is surprising because 

seasonal trends in disease development are high in hot and 

humid weather; and followed by higher production of conidia 

and ascospores [36]. This suitable period for disease 

development corresponds to the two rainy seasons in 

southern Benin. This result is quite different to the normal 

trend and can be explained by confusion with farmers 

between leaf lesions due to black Sigatoka and those of leaf 

senescence recorded in the dry season. On the other hand, it 

should be noted that Benin's climates have experienced 

disturbances in recent decades [37] that could favour the 

appearance of leaf lesions in the dry season. As a result 

Ahanger et al., considered that climate variability affects all 

stages of the life cycle of a pathogen and the host and clearly 

raise the challenge of pathosystem control [38]. 

Concerning the causal agent of black Sigatoka, no farmer 

was able to explain the dissemination and dispersal 

mechanisms. Whereas, according to Rieux et al., and Robert 

et al., the pathogen can be dispersed naturally by rainwater or 

wind over short distances at plot scale or from one plantation 

to another [39, 40]. On the other hand, frequent long-distance 

(up to several kilometers) ascospore movement by wind 

dispersal has been suspected previously in this species [41]. 

Over long distances, the dissemination of the pathogen 

occurs also through exchanges between farmers of 
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contaminated planting material on a national scale or beyond. 

Since the pathogen is primarily aerial and disperses largely 

by wind, farmers need to be aware of the mechanism and 

adopt good practices inoculum reduction at regional scale. 

This suggests farmers to master the dissemination 

mechanism of the causal agent. The current results were 

confirmed by Islam et al., who found out that one of the key 

factors affecting many farmers in low-income countries is 

their lack of knowledge on the dissemination mechanisms of 

pests and diseases [42]. For example, Uwamahoro et al., 

studied farmers' knowledge of potato brown rot in Rwanda 

and found out that less than half of the respondents knew that 

the causal agent spreads through infected soil, tubers, seeds 

and the use of infected farming tools [29]. 

Despite the lack of knowledge on black Sigatoka, most 

farmers (92.7%) recognized the negative effect of leaf lesions 

on plantain yield. These results show that black Sigatoka is a 

threat to small plantain farmers in southern Benin. However, 

farmers were not able to quantify the real losses caused by 

this disease in their plantations. This trend reinforces the 

difficulties in estimating yield losses caused by plant pests 

and diseases. Savary et al., considered that, theoretically, the 

yield loss margins generally used do not correctly reflect the 

real costs of losses to stakeholders in a value chain. This is 

due to other complex elements that come into play such as 

post-harvest quality losses and the possible accumulation of 

toxins during and after the growing season [43]. 

4.2. Management Practices for Black Sigatoka 

The majority of farmers (69%) did not developed any 

method to control black Sigatoka in their fields. The main 

reason was the lack of information on this disease and the 

lack of organization in the plantain value chain. According to 

the work of Pérez-Vicente, in order to be effective, the 

management strategy for black Sigatoka must focus on 

eliminating or reducing the pressure of the disease inoculum, 

so that management must be organized at the scale of the 

areas (which may include several farmers or communities) 

through mechanisms or measures accessible to the 

communities [36]. However, the dominant management 

practice reported by the farmers was the deleafing, adopted 

by 30.2% of the farmers, who recognized the effectiveness of 

this practice but contended that deleafing contributes to the 

reduction of fruit weight. However, according to Pérez-

Vicente, deleafing is only effective in controlling the disease 

when it is combined with other cultural practices [36], such 

as canopy irrigation [44] and good fertilization to strengthen 

the plant's defense system [7]. To address successfully black 

Sigatoka disease, the use of hybrid resistant varieties has 

been widely promoted by researchers in African countries 

suitable to plantain production [45-47]. Although these 

varieties, in particular Pita 3 and FHIA 21, were introduced 

in Benin through the National Institute of Agricultural 

Research [45], but no farmers have adopted this control 

method. This can be explained by the fact that these farmers 

are very attached to locally produced cultivars. According to 

Quain et al., the adoption of a new variety by farmers and its 

acceptability to consumers is based on various preferences, 

including taste, consistency and cook ability [48]. However, 

Cavero et al., reported that the use of disease-resistant hybrid 

varieties is far from being sustainable because of factors such 

as the narrow genetic base of plantain and the variability of 

the pathogen, which could rapidly adapt to new resistance 

genes due to its sexual reproduction [49]. 

This study also revealed that few farmers have adopted 

control strategies using synthetic pesticides and biopesticides. 

According to respondents, plantain has traditionally been 

produced on small scale farms in Benin without specific 

inputs. This result was found by Traoré et al., who indicated 

that the level of maintenance in plantain fields remains low in 

West and Central Africa [19]. As a result, the percentage of 

farmers carrying out phytosanitary control of black 

cercosporiose in peasant farming is very low. However, this 

method is more adopted in industrial plantations with regular 

aerial applications of broad-spectrum pesticides [50]. But, it 

is highly criticized because it negatively affects the 

environment [51] with side-effects of increased resistance of 

the strains of the causal agent [46, 52] and increase in 

treatment costs estimated at over 25% of the production cost 

[53]. 

5. Conclusion and Policy 

Recommendations 

This study assessed the knowledge and perceptions of 

farmers on black Sigatoka and its management in southern 

Benin. It came out that farmers' knowledge on the 

identification of black leaf spot is still limited in the 

various municipalities. Thus, the losses caused by this 

disease will continue to be a serious threat to the socio-

economic conditions of the households involved in 

plantain production as long as government policies do not 

promote this crop. In the current context, the poor 

proportion of farmers with limited knowledge of the 

disease, its incidence and management methods do not yet 

make it possible to immediately initiate training by peers. 

It is advisable to first test this knowledge in a practical 

way, to enlist other farmers in specific training sessions in 

order to build up their capacity before moving to scale 

with learning programme in the various municipalities. 

The "Farmer Field School" approach could be appropriate 

to achieve this relevant objective in order to reduce 

significantly the losses incurred due to the negative effects 

of black Sigatoka on yields. Farmer mastery of the means 

of dissemination of the pathogen is crucial in the 

successful management of this disease. Therefore, their 

awareness must be raised up on strategies and good 

practices to be implemented to reduce inoculum at the 

regional level, or maybe, at the municipality level. Multi-

stakeholder management must be appropriate, since it will 

involve policy makers, researchers, farmers, NGOs and 

private actors through mechanisms and measures 

accessible to communities. 
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