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Abstract 

In 2014, quarter (¼) of Africa populations were estimated to be 

suffering from hunger. In Cameroon, the demand for food is increasing while 

productivity was decreasing subsequently the food insufficiency. To solve 

this problem, leguminous crops were valorized in Cameroon. They represent 

a major source of protein especially among the poorest population, and are 

rich in essential amino acids such as lysine, supplementing thus the nutritional 

value of cereal and tuber diets. Nevertheless, their production faced the 

problem of soil degradation and loss of soil fertility. The main objective of 

this work was to characterize leguminous crops cultivated in two agro 

ecological zones of Cameroon. Investigations based on farmer’s knowledge 

on leguminous crops cultivation were done in Western highlands and High 

Guinean savannah zones of Cameroon. During this survey, leguminous crops 

were collected for qualitative and quantitative analysis. Farmers which were 

mostly women have at least 10 years of experience on these leguminous crops 
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cultivation. They kept their seed for next cultivation season and did not use 

fertilizers in their field. Based on color of seeds, nine, seven, six and four 

ecotypes of representing beans, peanuts, Bambara groundnuts and soybeans 

respectively were found from study sites. Quantitative analysis of these 

ecotypes presents the diversity of beans, peanuts and soybeans (p = 0.00) 

according to their biometric parameters. Except the weight of Bambara 

groundnuts which were different (p = 0.00) their size was similar among 

ecotypes. 
 

Keywords: Diversity, ecotypes, leguminous crops 

 

Introduction 

In 2014, 805 million of global population were reported to be suffering 

from hunger and malnutrition (BMEL, 2015) with the quarter of this 

population from Africa (AGRIDAPE, 2016). In Cameroon, agriculture is the 

lifeblood of people, with about 70% of the labor force employed in this sector 

(DSCN, 2002; Molua, 2008). It represents an important factor for 

Cameroonian economy (Binam et al., 2004) and is amongst the main 

occupation of more than 70% of Cameroonian (Abia et al., 2016). It accounted 

for as much as 30% of the gross domestic product (GDP), and over 40% of 

total foreign exchange earnings (DSCN, 2002). The demand for food in the 

country is increasing due to rising incomes and agriculture needs to change to 

meet that demand (Dobermann and Nelson, 2013). But, the decline in soil 

fertility and erosion hazards lower the crop productivity in spite of the growing 

demographic and urbanization (Jayne et al., 2013; Meena et al., 2014). The 

availability of foodstuffs was improved considerably as far as leguminous 

crops, vegetal oil and tuber were concerned with cover rate of the needs for 

approximately 100% (IRAD, 2008). Following the principal goal of Objective 

of the Millennium for the Development (OMD) in Cameroon which is to 

eliminate extreme poverty and hunger (INS, 2015), utilization of leguminous 

crops such as peanuts, beans, soybeans and Bambara groundnuts need to be 

valorized. 
Leguminous crops are growing all over the world but the greatest 

varieties grow in the tropical and sub-tropical regions (Ibeawuchi, 2007). They 

represent an important component of agricultural food crops consumed in 

developing countries, especially in Sub-Saharan African (SSA) countries 

(Akibode, 2011). They have been cropped by humans for centuries and were 

commonly included in cropping systems to provide fodder for animals and to 

enhance yields of subsequent grain crops (Sinclair and Vadez, 2012). 

Leguminous crops are largely cultivated and consumed in Cameroon 

(Kouebou et al., 2013) because of their low cost compared to cereals and their 

food supply in vegetal protein (IRAD, 2013). They are rich in essential amino 
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acids such as lysine and constitute a major source of protein especially among 

the poorest population (Graham and Vance, 2003). Also the productivity of 

non-legume crops are enhanced by the inclusion of a legume in the cropping 

system (Maingi et al., 2001). Indeed, leguminous crops have the capability to 

fertilize the soil by fixing atmospheric nitrogen in the soil and allow the 

solubilization of phosphate ions to make these nutrients available to plants 

(Bossuet and Vadez, 2013; FAO, 2016). They represents the most relevant 

tool for cultural crops because of their exceptional diversity manifested in 

variety of vegetable forms that adapted to a wide range of ecological 

conditions (Morel et al., 2012). However, Cameroon is facing severe problems 

of low agricultural and leguminous crops production, linked to the decreasing 

of available land for agriculture. This consequently leads to increase the 

influence of different anthropogenic factors that can affect the diversity of 

various valuable legumes, (Madzivhandila et al., 2016). However, it is 

necessary to characterize leguminous crops for future breeding works. The 

present work uses farmer’s knowledge and experiences on peanuts, beans, 

soybeans and Bambara groundnuts cultivation to assess their characteristics in 

Western and Guinean Savannah highlands zones of Cameroon.  
 

Material and methods 
Study sites 

The study was conducted in two agro ecological zones of Cameroon 

(Guinean savannah Highlands: 5°42" to 8°36"N and 11°24" to 14°36E; 

Western highlands: 4°54" to 6°36"N and 9°18" to11°24"E) (MINADER, 

2010; MINRESI, 2007). These zones correspond to West, Northwest (Western 

highlands) and Adamawa (Guinean Savannah Highlands) regions of 

Cameroon. They were chosen because of their similarities in terms of their 

climate manifestation (tropical climate with two seasons: rainy and dry 

seasons) and their vegetation (trees savannah) (Molua and Lambi, 2015). The 

average temperature of these two zones are from 20 to 26°C for Guinean 

savannah and Western highlands respectively (MINADER, 2010; MINRESI, 

2007). Within each region, annual statistics for production of leguminous 

crops were taken from regional delegation of the Ministry of Agriculture and 

Rural Development (MINADER). These statistics guided the selection of two 

divisions per region as study sub-sites where the leguminous crops were 

highly cultivated. From Western highlands, Menoua, Mifi, Mezam and 

Menchum were chosen while from High Guinean Savannah, Vina and Faro et 

Deo were chosen.  
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Investigation and leguminous crops sampling 

During survey in these sites, an investigation sheet was used to record 

knowledge of farmers on leguminous crops cultivation. From the study sites, 

155 farmers were interviewed following the split plot experimental design 

with 5 locations as repetitions, 4 leguminous crops as principal factor, 3 

regions as secondary factor and 2 divisions as tertiary factors. Information on 

the quantity of leguminous crops produced by years, the origin of seed 

cultivated (to know whether farmers kept their own seed from the previous 

harvest crops or they got it from the market), their years of experiences (it is 

based on the number of years of experience of farmers on growing target 

leguminous crops), the variety they used to cultivate and leguminous crops 

sample were collected directly from farmers. 
 

Characterization of leguminous crops 

Qualitative and quantitative analysis were carried out on the 

leguminous crops. Qualitative analysis consisted on recording morphological 

parameter like color of seed Touré et al. (2013); the hylium position, hylium 

color and the form of the seed. These parameters allow to group leguminous 

crops into ecotypes according to the color of seed. Quantitative analysis 

consisted on measuring parameters like the length of big size of seed (LBA) 

and length of small axis of seed (LSA) with an electronic digital caliper 

stainless hardened. The weight of 50 seeds of each ecotype was measured by 

using an accurate scale (PRL-4200 FF) and the ratio LBA/LSA was calculated. 
 

Statistical analysis 

Basic information obtained during investigation was analyzed as a 

descriptive statistic to give the proportion of each parameter recorded. 

ANOVA analysis of numeric data obtained with quantitative parameters of 

leguminous crops ecotypes was performed to determine statistical differences 

of these parameters among each ecotype with STATISTICA 7. The principal 

component analysis (PCA) was done with Past3_16 software to gather 

leguminous crops biometric parameters according to their similarities and 

differences. Through these values, the difference between each ecotype of 

each leguminous was established. 
 

Results  

Socio-economic characteristics of farmers 

Gender of farmers 

The gender of farmers interviewed is recorded in table 1. Most of the 

farmers who cultivated beans, peanuts and Bambara groundnuts were women 

with percentage distribution of 56.52%, 70.45% and 90.90% respectively 

while soybeans cultivation was mainly done by men (57.57%).  
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Table 1: Gender of farmers (%) interviewed during investigation 

Localities  Beans Peanuts Bambara groundnuts Soybeans 

M F M F M F M F 

Menoua  20.0 19.23 15.38 16.12 0.00 16.66 5.26 0.00 

Mifi  15.00 19.23 23.07 12.90 33.33 3.33 21.05 21.42 

Mezam  0.00 30.76 0.00 22.58 33.33 13.33 5.26 35.71 

Menchum  10.00 23.07 7.69 19.35 0.00 26.66 15.78 21.42 

Vina  30.00 3.84 30.76 12.90 0.00 20.00 26.31 0.00 

Faro et Déo 25.00 3.84 23.07 16.12 33.33 20.00 26.31 21.42 

TOTAL 43.47 56.52 29.54 70.45 9.09 90.90 57.57 42.42 

M: Male; F: Female 

 

Professional experience of farmers 

Experience of farmers was based on their number of years of 

cultivating the target leguminous crops (Table 2). Indeed, this parameter helps 

to know how long investigated farmers used to cultivate target crops. Our 

results showed that farmers who mostly cultivated beans have from 10 up to 

20 years of experience (47.82%). Besides, those who cultivated peanuts and 

Bambara groundnuts have at least 20 years of farming experience representing 

47.72% and 42.42% population proportion respectively. So, from the study 

sites, farmers were really experienced in peanuts, beans and Bambara 

groundnuts cultivation. But, most of the farmers are not well experienced in 

soybeans cultivation. For this crop, we recorded an experience of 0 to 5 years 

representing 48.48%
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Table 2: Farmers experiences (%) in leguminous crops cultivation according to sampling sites 

A: [0-5[; B: [5-10[; C: [10-20[; D: [20- more [; these intervals represents the portion of farmers experiences in years 

 

Origin of seeds cultivated by farmers 

This parameter helps to know if farmers keep their own seed from the previous harvest crops or they get it from the 

market. Table 3 presents the proportion of seeds cultivated by the farmers according to study sites. Most of the farmer’s 

kept beans (89.13%), peanuts (86.36%), soybeans (78.78%) and Bambara groundnuts (63.63%) seeds from their previous 

harvest for the next culture. 
Table 3: Origin of seeds (%) cultivated by farmer 

Localities  Beans Peanuts Bambara groundnuts Soybeans 

PK MA PK MA PK MA PK MA OO 

Menoua  17.07 40.00 13.15 33.33 9.52 25.00 3.84 0.00 0.00 

Mifi  19.51 0.00 15.78 16.16 9.52 0.00 19.23 0.00 100 

Mezam  19.51 0.00 15.78 16.66 14.28 16.66 19.23 20.00 0.00 

Menchum  17.07 20.00 13.15 33.33 38.09 0.00 15.38 40.00 0.00 

Vina  14.63 20.00 21.05 0.00 23.80 8.33 19.23 0.00 0.00 

Faro et Déo 12.19 20.00 21.05 0.00 4.76 50.00 23.07 40.00 0.00 

TOTAL 89.13 10.86 86.36 13.63 63.63 36.36 78.78 15.15 6.06 

PK: personal keeping; MA: market; OO: others origin 

Localities  Beans Peanuts Bambara groundnuts Soybeans 

A B C D A B C D A B C D A B C D 

Menoua  25 0.0 22.7 22.2 28.5 0.0 33.3 9.52 33.3 0.0 0.0 14.2 6.25 0.0 0.0 0.0 

Mifi  12.5 14.2 13.6 33.3 14.2 42.8 0.0 14.2 0.0 0.0 14.2 7.14 12.5 25.0 40.0 25.0 

Mezam  0.0 14.2 22.7 22.2 0.0 0.0 22.2 23.8 0.0 33.3 28.5 14.2 12.5 25.0 0.0 50.0 

Menchum  25 14.2 13.6 22.2 28.5 14.2 11.1 14.2 11.1 33.3 0.0 85.7 25 12.5 20.0 0.0 

Vina  25 14.2 18.1 0.0 0.0 42.8 22.2 14.2 0.0 33.3 42.8 14.2 18.7 12.5 0.0 25.0 

Faro et 

Déo 

12.5 42.8 9.09 0.0 28.5 0.0 11.1 23.8 55.5 0.0 14.2 7.14 25 25.0 40.0 0.0 

TOTAL 17.3 15.2 47.8 19.5 15.9 15.9 20.4 47.7 27.2 9.09 21.2 42.4 48.4 24.2 15.1 12.1 
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Fertilizers used by farmers 

With the aim of improving their crop yield and improving the fertility 

status of the soil, some farmers often use either chemical (NPK 20-10-10, 6-

15-20, 12-6-20, urea) or organic (manure, compost) fertilizers while others 

allow their crops growing naturally without application of any amendment. 

Table 4 indicated that 47.82%, 90.90%, 93.93% and 75.75% of farmers were 

not using fertilizers for beans, peanuts, Bambara groundnuts and soybeans 

cultivation respectively.  
Table 4: Fertilizers used by farmers (%) in study sites 

Localities  Beans Peanuts Bambara 

groundnuts 

Soybeans 

C O N C O N C O N C O N 

Menoua  18.75 25.00 18.18 0.00 33.33 15.00 100 0.00 12.90 0.00 33.33 0.00 

Mifi  25.00 25.00 9.09 100 66.66 10.00 0.00 0.00 3.22 0.00 0.00 28.00 

Mezam  6.25 37.50 18.18 0.00 0.00 17.50 0.00 0.00 16.12 0.00 33.33 20.00 

Menchum  25.00 6.25 13.63 0.00 0.00 17.50 0.00 0.00 25.80 20.00 33.33 16.00 

Vina  25.00 0.00 13.63 0.00 0.00 20.00 0.00 0.00 19.35 80.00 0.00 4.00 

Faro et 

Déo 

0.00 0.00 27.27 0.00 0.00 20.00 0.00 0.00 22.58 0.00 0.00 32.00 

TOTAL 34.78 17.39 47.82 2.27 6.81 90.90 3.03 3.03 93.93 15.15 9.09 75.75 

C: Chemical; O: Organic; N: No fertilizers 

 

Qualitative characterization 

From the three study sites, nine, seven, six and four ecotypes of beans, 

peanuts, soybeans and Bambara groundnuts respectively were inventoried 

(Figure 1). They were classified according to qualitative parameters such as 

color, seed shape, hylium’s position and hylium’s color (Table 5).  

 

Color of seed 

The color of seeds was the most diversified parameter compared to 

others. Some of these colors change from one leguminous crop to another but 

the color was mainly “white and red” which was observed in beans, peanuts 

and Bambara groundnuts. According to this color parameter, leguminous 

crops were classified into ecotypes. Seven ecotypes of peanuts were collected 

in all study sites with the maximum taken from Guinean Savannah highlands 

(five ecotypes, Figure 1). Nine ecotypes of beans were collected with the 

maximum of ecotypes taken from Western Highlands (West region; seven 

ecotypes) and the minimum taken from High Guinean Savannah (one 

ecotype). So, West region is the most diversified in terms of beans ecotypes 

compared to Northwest and Adamawa regions. Among the six ecotypes of 

Bambara groundnuts collected, five ecotypes were cultivated in Western 

Highlands (Northwest region). Four ecotypes of soybeans were collected and 

most of the ecotypes were collected from Guinean Savannah highlands. 
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Hylium color and position 
The hylium of leguminous crops were either peripheric or central while 

their color changes with the type of leguminous crops and their variety. 

Soybeans and Bambara groundnuts were crops with the most diversified 

hylium color.  

 

The form of seed 

The form of seed was either oval or spherical but it was mostly 

diversified for Bambara groundnuts. Peanuts and Bambara groundnuts which 

have the peripheric position of hylium have either oval (peanuts) or diversified 

shape (Bambara groundnuts). It may probably imply that the hylium position 

of seed may define the form of seed.  

 

Productivity of leguminous crops 

The productivity of leguminous crops in study sites show that the most 

cultivated beans ecotype was RLS (red long seed: 3130 Kg ha-1) (Figure 2). 

The less cultivated ecotypes were SB (stripped brown: 12 Kg ha-1) both found 

in Western Highlands (Mezam and Menchum respectively). 

The most cultivated ecotype of peanuts was SR (stripped red: 5203 Kg 

ha-1) taken from High Guinean Savannah (Faro et Deo) and the less cultivated 

ecotype was W (white: 40 Kg ha-1) and R (red: 40 Kg ha-1) both taken from 

Western Highlands (Menoua).  

The most produced ecotypes of Bambara groundnuts were CB (clear 

brown: 3576 Kg ha-1) from Guinean Savannah highlands (Vina) while the less 

produced was SY (stripped yellowish: 122 Kg ha-1), DB (dark brown: 122 Kg 

ha-1) and R (red: 122 Kg ha-1) all collected from Western Highlands 

(Menchum). 

The most produced ecotypes of soybeans were YSS (yellowish small 

seed: 1715 Kg ha-1) taken from Western Highlands (Mifi) and the less 

produced ecotypes was YMS (yellowish medium seed: 18 Kg ha-1) taken from 

Guinean Savannah highlands (Faro et Deo).  

 

Quantitative characterization of leguminous crops 

Beans, peanuts and soybeans LBA, LSA, LBA/LSA and W50 

parameters were all significantly different regarding among ecotypes (p < 

0.05) except W50 of soybeans (Table 6). Soybeans W50 was not significantly 

different (p = 0.27) while Bambara groundnuts W50 was significantly 

different (p < 0.05). 

 

PCA analysis of leguminous crops 

Beans ecotypes were gathered into three groups (Figure 3A): Groups 

A and C representing essentially leguminous from West region gathered 
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according to LBA/LSA ratio for group A and W50 for group C. Group B 

mostly contains beans from Northwest and grouped according to LBA and 

LSA parameter. Peanuts ecotypes represented four groups (Figure 3B): Group 

A was essentially constituted by peanuts taken from Adamawa region and all 

gathered according to the higher values of LSA and W50. Group B represents 

ecotypes mostly collected from Adamawa and West and discriminated 

themselves with LBA and LBA/LSA ratio. Group C and D represents 

leguminous taken from all study sites and differentiate themselves with lower 

values of LBA and LBA/LSA ratio for group C and LSA and W50 for group 

D. Bambara groundnuts ecotypes represented three groups: Group A 

represented leguminous taken essentially from Northwest sites and which 

distinguished themselves with LSA parameter. Group B was only constituted 

by ecotypes taken from West sites and differentiate from others with W50 and 

LBA. Group C was mostly constituted by ecotypes from Adamawa which 

discriminate themselves from others ecotypes with LBA/LSA. Soybeans 

ecotypes presented two groups: Group A represented all ecotypes taken from 

West sites and were clustered according to LBA/LSA. Group B represents all 

ecotypes taken from Adamawa and were gathered according to LBA, LSA and 

W50. 

 

Discussion 

Leguminous crops cultivation in study sites 

In Western and Guinean savannah highlands, farmers were really 

experienced in crops cultivations as agriculture is the main occupation of rural 

area inhabitants (Table 2). They often have at least 20 years of cultivation 

experience due to the ancestral inheritance practices taken from their family 

over the years. Among these farmers,  cultivation of crops belongs mainly to 

the womenfolk as agriculture is often their daily routine work and they are 

considered as assistants to men who represent the head of the household and 

business of the family (JICA, 2015). That’s why crops like soybeans which 

were mainly cultivated for trading was cultivated by men in Guinean 

Savannah highlands (Table 1). However, cultivating leguminous crops in 

these two areas (mention the areas) required some traditional knowledge to 

ensure good yield and productivity. Among these traditional knowledge, the 

keeping of seed was usually done by farmers with the aim of preserving the 

variety of their seeds (Table 3). These seeds were less susceptible to pest’s 

attacks at field level and during conservation. Moreover, with years of 

practices, farmers found out that these varieties are tastier compared to others 

and do not need fertilizers for their production. ECAM 3, (2008)  stated that 

farmers who often use improved seeds, were those using fertilizers for their 

production. Furthermore, saving seeds doesn’t only help to improve 

agricultural biodiversity, but helps farmers and researchers to find varieties of 



European Scientific Journal March 2019 edition Vol.15, No.9 ISSN: 1857 – 7881 (Print) e - ISSN 1857- 7431 

398 

crops that grow better in different regions, especially as the impacts of climate 

change becomes evident (Nierenberg, 2013). Finally, with disappearing of 

crop varieties over the last decades (Pautasso et al., 2012), saving seeds (seed 

preservation) is also contributing to genetic conservation of seed (Peres, 

2016). Most of these farmers, who handled familiar farms, were poor and were 

not able to afford fertilizers (Table 4). 87.40% of farmers in Cameroon are 

from rural area among them, 90.70% are poor and 97.80% self-finance their 

agricultural activity (ECAM 3, 2008). Abia et al. (2016) posited that 

approximately 80% of the population is engaged in agricultural systems with 

small farm sizes, almost 0.5 to 2 hectares per family subsequently the 

domination of low use of fertilizers.  

 

Characterization of leguminous crops 

Qualitative description of leguminous crops ecotypes suggested that 

these ecotypes were more relevant for farmers in terms of taste, productivity, 

adaptation to climate conditions and soil types. However, each of these 

ecotypes were more cultivated in some sites compared to others due to their 

capacity to fulfill the above-mentioned characteristics. That is why several 

ecotypes of beans for instance were found in western highlands compared to 

Guinean savannah highlands where only red ecotype was cultivated (table 5). 

In general, in western highlands, crops like peanuts and beans were cultivated 

for both trading and personal consumptions purposes. That was why farmers 

tried to diversify ecotypes of these crops to offer more choice to consumers 

and satisfy their demands. 

The production of many ecotypes of leguminous crops like beans has 

a traditional background as they are special meals in this area which are just 

cooked with specific ecotype of beans like black beans. Likewise, the ecotypes 

like white small seed (WSS) and white round seed (WRS) which were mostly 

cultivated at Menoua site (Figure 2) have the honorific meaning as offering 

these beans to someone was the sign of respect toward this person. The 

important productivity of beans and peanuts in Western Highlands were also 

explained by the population’s lack of dairy products and meats. They consume 

a lot of these crops as protein supplements and to supply their alimentation in 

proteins.  

The lower production of Bambara groundnuts and soybeans crops in 

Western highlands were still linked to traditional issues. Indeed, Bambara 

groundnuts crop was several years ago cultivated as main crops for proteins 

supply in the alimentation of population. But with introduction of peanuts 

which were easier to cultivate compared to Bambara groundnuts, most of the 

farmers dropped Bambara groundnut cultivation and adopted peanuts 

cultivation instead. Nowadays, Bambara groundnuts is mostly cultivated by 

old women of at least 60 years old as they are most linked to their childhood 
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traditions and are considered to be most experienced in this crop cultivation. 

Years ago, soybeans were introduced in Western highlands but most of 

farmers did not know how to consume this crop. So, several books written by 

IRAD were explaining to farmers how soybeans can be used as food. But, 

these farmers were mostly illiterate and so were unable to read. This crop 

(Bambara groundnut) was just abandoned or instead used to feed animals. 

In Guinean savannah highlands, because of high rate of breeding, the 

alimentary supply in proteins are not lacking. Farmers do not find it really 

needful to produce important quantity and ecotypes of crops like beans and 

peanuts. They rather produce important quantity of crops like soybeans and 

Bambara groundnuts for trading purposes. Most of the farmers in this area 

have contracts with agribusiness companies which are using soybeans and 

peanuts for instance as a raw materials for oil production. 

Morphological diversity of leguminous crops observed throughout 

study sites were also observed at the level of biometrics parameters of 

ecotypes except for few crops (Table 6). The length and weight of seeds 

confirm that peanuts and beans were all significantly different according to 

study sites. The quality of soil, the climate, the temperature of the area and 

sunshine may have influenced phenotype and genotype of leguminous crops 

seeds.  
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Figure 1: Ecotypes of beans, peanuts, Bambara groundnuts and soybeans organized from the light to the dark color 
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Leguminous 

crops 

Ecotypes code Colors Form of seed Hylium position Hylium color Regions Divisions 

Peanuts CM/Pe/01/MW White (W) Oval Peripheric Yellowish Adamawa Faro et Déo 

CM/Pe/02/MW Clear brown (CB) Oval Peripheric Yellowish West, Northwest Menoua, Mifi, Mezam, Menchum 

CM/Pe/03/MW Brown (B) Oval Peripheric Yellowish Adamawa, Northwest Vina, Mezam, Menchum 

CM/Pe/04/MW Dark brown (DB) Oval Peripheric Yellowish West Menoua, Mifi 

CM/Pe/05/MW Stripped brown (SB) Oval Peripheric Yellowish Adamawa Vina 

CM/Pe/06/MW Stripped red (SR) Oval Peripheric Yellowish Adamawa Faro et Déo 

CM/Pe/07/MW Red (R) Oval Peripheric Yellowish Adamawa, West, 

Northwest 

Faro et Déo, Menoua, Mifi, Mezam, 

Menchum 

Beans CM/Be/01/MW White small seed (WSS) Spherical Central White West Menoua, Mifi 

CM/Be/02/MW White round seed (WRS) Spherical Central White West Menoua 

CM/Be/03/MW Stripped white (SW) Spherical Central White Northwest Menchum 

CM/Be/04/MW Stripped brown (SB) Spherical Central White Northwest Menchum 

CM/Be/05/MW Red long seed (RLS) Spherical Central White West Menoua, Mifi 

CM/Be/06/MW Red (R) Spherical Central White West, Northwest, 

Adamawa 

Menoua, Mifi, Mezam, Menchum, 

Vina, Faro et Déo 

CM/Be/07/MW Stripped (S) Spherical Central White West, Northwest Menoua, Mifi, Mezam, Menchum 

CM/Be/08/MW Dark violet (DV) Spherical Central White West Menoua 

CM/Be/09/MW Black (B) Spherical Central White West, Northwest Menoua, Mifi, Mezam 

Bambara 

groundnuts 

CM/Bg/01/MW White (W) Spherical Peripheric White with brown 

outline 

Adamawa Faro et Déo 

CM/Bg/02/MW Clear brown (CB) Flat and oval Peripheric White West, Northwest, 

Adamawa 

Menoua, Menchum, Vina 

CM/Bg/03/MW Stripped yellowish (SY) Spherical  Peripheric White Northwest, Adamawa Menchum, Faro et Déo 

CM/Bg/04/MW Dark brown (DB) Flat and oval Peripheric White West, Northwest Mifi, Mezam, Menchum 

CM/Bg/05/MW Red (R) Oval  Peripheric White Northwest Menchum 

CM/Bg/06/MW Black purplish (BP) Flat and spherical Peripheric White Northwest Menchum 

Soybeans CM/So/01/MW Yellowish medium seed 

(YMS) 

Spherical Central Brown  Adamawa Vina, Faro et Déo 

CM/So/02/MW Yellowish small seed (YSS) Spherical Central Brown West, Adamawa, 

Northwest 

Mifi, Faro et Déo, Mezam, 

Menchum 

CM/So/03/MW Yellowish big seed (YBS) Spherical Central Yellowish with brown 

outline 

Adamawa, Northwest Faro et Déo, Mezam, Menchum 

CM/So/04/MW Dark yellowish (DY) Spherical Central Brown West Menoua 

Table 5: Morphological description of leguminous crops identified during investigation in three regions of Cameroon 
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Figure 2: Productivity of leguminous crops distributed according to each ecotypes and per sites. Beans (WSS: white small seed; WRS: white 

round seed; SW: stripped white; SB: stripped brown; RLS: red long seed; R: red; S: stripped; DV: dark violet; B: black); Peanuts (W: white; 

CB: clear brown; B: brown; DB: dark brown; SB: stripped brown; SR: stripped red; R: red); Bambara groundnuts (W: white; CB: clear brown; 

SY: stripped yellowish; DB: dark brown; R: red; BP: black purplish); Soybeans (YMS: yellow red seed; YSS: yellow small seed; YBS: yellow 

big seed; DY: dark yellowish) 
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Figure 3: PCA analysis of leguminous crops ecotypes according to biometric parameters LSA (lenght of small axis), LBA (length of big axis), 

LBA/LSA (ratio between the two parameters) and W50 (weigh of 50 seeds). A: PCA of beans; B: PCA of peanuts; C: PCA of Bambara 

groundnuts; D: PCA of soybeans 
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Table 6: Biometric parameters of leguminous crops by ecotypes; Means were separated with Unequal N HSD test (Letters on each values) and P 

value was calculated with one way ANOVA (*significant difference) 

 

 

Ecotypes Beans Ecotypes Peanuts  

LBA LSA LBA/LSA W50 LBA LSA LBA/LSA W50 
CM/Be/01/MW 8.15±0.11

c
 3.53±0.45

ac
 2.71±0.21

ab
 10±0

a
 CM/Pe/01/MW 14.13±0.14

ab
 6.42±0.06

a
 2.20±0.05

b
 20±0

bc
 

CM/Be/02/MW 11.26±0.01
ab

 6.05±0.16
b
 1.89±0.10

a
 23.75±.22

de
 CM/Pe/02/MW 11.38±0.10

c
 6.89±0.03

abc
 1.65±0.03

a
 16.87±0.25

b
 

CM/Be/03/MW 11.93±0.03
ab

 4.78±0.03
abc

 2.49±0.01
ab

 11.66±0.19
ab

 CM/Pe/03/MW 15.11±0.03
b
 7.41±0.11

abc
 2.05±0.05

ab
 25±0

ad
 

CM/Be/04/MW 12.14±0.10
ab

 4.96±0.08
ab

 2.48±0.08
ab

 10±0
a
 CM/Pe/04/MW 14.67±0.17

ab
 6.67±0.14

ab
 2.21±0.06

b
 25±0

a
 

CM/Be/05/MW 13.21±0.14
b
 4.57±0.12

abc
 2.96±0.15

ab
 20±0

c
 CM/Pe/05/MW 13.78±0.11

ab
 8.71±0.10

c
 1.58±0.03

a
 33.12±0.18

e
 

CM/Be/06/MW 10.75±0.01
a
 5.03±0.09

ab
 2±0.04

ab
 13.75±0.29

b
 CM/Pe/06/MW 13.78±0.02

ab
 8.01±0.08

bc
 1.72±0.04

a
 25±0

a
 

CM/Be/07/MW 13.80±0.19
b
 3.97±0.08

abc
 3.48±0.11

ab
 25.81±0.13

e
 CM/Pe/07/MW 12.41±0.08

ac
 7.23±0.08

abc
 1.72±0.06

a
 21.25±0.23

cd
 

CM/Be/08/MW 10.64±0.03
a
 4.26±0.25

abc
 2.70±0.26

ab
 21.25±0.13

cd
 P value 0.00* 0.00* 0.00* 0.00* 

CM/Be/09/MW 7.61±0.18
c
 2.23±0.12

c
 3.49±0.15

b
 10±0

a
 

P value 0.00* 0.00* 0.00* 0.00* 

Ecotypes Bambara groundnuts Ecotypes Soybeans  

LBA LSA LBA/LSA W50 LBA LSA LBA/LSA W50 

CM/Bg/01/MW 12.24±0.07
a
 9.85±0.09

a
 1.24±0.02

a
 35±0

b
 CM/So/01/MW 6.86±0.03

b
 4.49±0.01

c
 1.52±0.01

ab
 5±0

a
 

CM/Bg/02/MW 11.44±0.05
a
 9.24±0.01

a
 1.23±0.02

a
 30±0

a
 CM/So/02/MW 3.88±0.08

a
 1.87±0.06

a
 2.06±0.03

c
 5±0

a
 

CM/Bg/03/MW 12.05±0.14
a
 9.79±0.12

a
 1.23±0.02

a
 30.62±0.09

a
 CM/So/03/MW 4.55±0.08

a
 2.71±0.08

b
 1.67±0.01

b
 4.16±0.33

a
 

CM/Bg/04/MW 11.39±0.14
a
 9.39±0.11

a
 1.20±0.02

a
 31±0.16

a
 CM/So/04/MW 7.33±0.02

b
 5.13±0.05

d
 1.43±0.03

a
 5±0

a
 

CM/Bg/05/MW 10.71±0.18
a
 9.53±0.02

a
 1.12±0.06

a
 65±0

c
 P value 0.00* 0.00* 0.00* 0.27 

CM/Bg/06/MW 11.39±0.14
a
 9.42±0.11

a
 1.20±0.02

a
 30±0

a
 

P value 0.45 0.84 0.40 0.00* 
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Conclusion 

One of the key factors of food security in Cameroon is the 

diversification of cultures such as cultivation of leguminous crops. They take 

an important place in alimentation of poor populations and improving of 

livelihood of the poor resource farmers. Subsequently, most of the farmers who 

were mainly woman kept their seed for next cultivation season and were unable 

to afford fertilizers. Most of these farmers have mastery of cultivation methods 

of these crops with at least 10 years of experience for peanuts, beans and 

Bambara groundnuts. Moreover, a qualitative diversity of these leguminous 

crops was found throughout study sites and quantitative analysis confirms this 

diversity for beans, peanuts and soybeans. It will be interesting to constitute a 

seed bank with all these ecotypes to keep these diversity of leguminous crops 

encountered in agro ecological zones of Cameroon for sustainable production 

in the face of changing climate. 
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