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Abstract 

Declines in soil fertility and its effect on crop production is a major problem in sub Saharan Africa. It is a 

major factor limiting crop production and consequently food security in agrarian communities. The causes 

of soil fertility decline on smallholder farms in Southern and East Africa include continuous cropping 

without sufficient soil replenishment, degradation through erosion and leaching, and limited biological 

nitrogen-fixation. Using inorganic fertilizers to address this problem doesn’t add organic matter and is not 

accessible for small scale farming communities who cannot access fertilizer or afford the high costs of 

purchase. In this review, we explore the literature on legume diversification as part of a sustainable 

approach to fertility management. Legumes in the farming systems can improve soil fertility through the 

rhizobium-legume symbiotic relationship (referred to as biological nitrogen fixation (BNF), and have the 

potential to enhance soil organic matter and conserve other soil resources as well. In addition legumes can 

provide multipurpose roles by contributing food, fodder and fuel to households. The information that is 

compiled in this review is vital to guide research efforts and farmers to integrate more relevant legume 

crops into their farming systems, particularly those types of legumes which produce large amounts of 

vegetative biomass that can be used to ameliorate soil fertility for enhanced food production and security . 
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Introduction 

Soil fertility refers to the ability of soil to provide 

plant with essential plant nutrients in adequate 

amounts and proportions for plant growth and 

reproduction, to sustain high quality and consistent 

crop yields (Watson et al., 2002). Low soil fertility 

and degraded, soil structure can results in poor crop 

production. Degraded and infertile soils are turn 

often linked to food insecurity, particularly among 

smallholder farmers who depend largely on their own 

agriculture production for food and income (Tully et 

al., 2015). It is clear that Food security is defined by 

the FAO to be “when all people, at all times, have 

physical and economic access to sufficient, safe and 

nutritious food that meets their dietary needs and 

food preferences for an active and healthy life” (FAO, 

2006). To achieve this, fertile soils are crucial for 

rising sufficient crops; yet, soil fertility status may be 

on the decline and causing major problems for 

sustainable production in Africa (Chukwuka, 2009).  

 

Soils in Africa are typically highly variable in fertility, 

and in the way they respond to inputs (Omotayo and 

Chukwuka, 2009). Most soil resources in Africa have 

low nutrient levels with a high propensity towards 

nutrient loss due to their fragile nature (Silva and 

Uchida, 2000); although not all, as some are volcanic 

in nature and thus less nutrient depleted. Highly 

cultivated soils in the tropics have been observed to 

suffer from multiple nutrient deficiencies and 

nutrient imbalances (Kinsey, 2012). Nearly 40% of 

soils in SSA are low in nutrients reserves (<10% 

weather able minerals), 25% suffer from aluminum 

toxicity, and 18% have a high leaching potential (low 

buffering capacity) (Tully et al., 2015). One study 

suggested that, in the 2002─2004 cropping season, 

about 85% of African farmland (185 million hectares) 

had nutrient removal rates of more than 30kg/ha of 

nutrients yearly, and 40% had rates greater than 

60kg/ha yearly (Henao et al., 2006).  

 

Inorganic fertilizer applications across Africa are 

highly variable and nil in many instances, and very 

low in some east Africa countries, close to zero across 

much of Uganda for example, and higher in parts of  

Central Africa, in the range of 30 to 40 kilograms (kg) 

of nitrogen, phosphorus, and potassium (NPK)/ha 

yearly (Malingreau et al., 2012; (Shiningayamwe, 

2012).) Government subsidies have promoted the use 

of fertilizer in some instances, such as in Malawi and 

some regions of Tanzania – yet inorganic fertilizers 

alone do not address soil degradation, which is 

becoming of increased concern due to such factors as 

limited soil cover and poor nitrogen-fixation as well 

as physical soil degradation, soil erosion and leaching 

(Jonas et al., 2011). In addition, use of inorganic 

fertilizers by resource poor farmers is constrained by 

profound lack of knowledge of application, high 

fertilizer cost, unavailability, access (Cagley and 

Gugerty, 2009; Njira et al., 2012; IFDC, 2012; 

Williams et al., 2014; Cedric and Nelson, 2014). Use 

of inorganic fertilizers also has been reported to have 

negative effects on water quality, soil fauna and soil 

health (Jonas et al., 2011; Schröder, 2014). 

 

Farmers apply different methods to addressing soil 

fertility, such as application of animal manure, 

recycling of crop residues and shifting cultivation 

(Henao et al, 2006; Omondi et al., 2014). Shifting 

cultivation, which relies on extension of agriculture to 

new land, is no longer considered sustainable in many 

regions due to increasing pressure on land resources 

(Druilhe and Barreiro-hurlé, 2012; Baijukya, 2004; 

Shuaibu et al., 2015). To address the challenges of 

improving soil fertility for small scale farmers, several 

approaches such as integrating legumes in the farming 

systems and legume diversification are now being 

advocated for soil fertility management (Snapp et al. 

2010; 2002). Legumes harbor rhizobia bacteria which 

can fix atmospheric nitrogen (N) and convert it to a form 

that can be used by plants (Lindström, 1999). Fixed N 

can reduce or eliminate the need for inorganic N 

fertilizer either as intercrop or in rotation, making it an 

attractive and affordable source of N for resource-poor 

farmers (Toomsan et al., 2004; Snapp et al. 2002). 

Legume diversification is a practice of growing more 

than one legume crop within one unit area to increase 

financial and biological stability of the farm 

(Johnston et al., 2001). Much that these strategies are 

used in sustainable soil fertility management, limited 

literature is available on their application in Africa.  
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Therefore this review article aims at highlighting the 

potentiality of legume diversification in soil fertility 

management and food security for resource poor 

farmers in Sub Saharan Africa. 

 

Legumes diversification in SSA  

Legumes are important components of most farming 

systems in SSA, making positive contributions of 

legumes in improving soil fertility and food security 

(Amede, 2003). Farmers grow legumes either as a 

sole crop, by crop rotation, mixed farming or 

intercropping with cereals (Massawe et al., 2016). It is 

estimated that there are about 30 species of 

economically important legumes grown in the SSA 

(Baldev et al., 1988; Raemaekers, 2001; Gowda et al., 

2007). Among the major ones are common bean 

(Phaseolus vulgaris), cowpea (Vigna unguiculata), 

chickpea (Cicer arietinum), groundnut (Arachis 

hypogaea), pigeonpea (Cajanus cajan), and soybean 

(Glycine max). of these, cowpea (Vigna unguiculata L.) 

and common bean (Phaseolus vulgaris L.) are the most 

widely grown in SSA (Ronner et al., 2013). Others that 

are important in one or other regions of SSA include 

faba bean (Vicia faba), lentil (Lens culinaris), field pea 

(Pisum sativum), Bambara groundnut (Vigna 

subterranea), hyacinth bean (Lablab purpurea also 

known as Dolichos lablab), Kerting’s groundnut 

(Macrotyloma geocarpum), lima bean (Phaseolus 

lunatus), yam bean (Sphenostylis stenocarpa), mung 

bean or green gram (Vignaradiata), black gram or black 

bean (Vigna mungo), moth bean (Vigna aconitifolia), 

rice bean (Vigna umbellata), and horse gram 

(Macrotylomau niflorum) (Tsedeke Abate et al., 2011).  

 

Integrating legumes in farming systems 

Integrating legumes in farming systems is among 

the strategies used by smallholder farmers for crop 

diversification and effective utilization of the land 

in SSA (Matusso et al., 2012). Intercropping is 

extensively practiced by smallholder farmers in 

SSA and commonly practiced in tropical parts of 

the world compared with other cropping systems 

(Amede, 2003; Massawe et al., 2016). It is 

estimated that 80% of the legumes grown in SSA 

are intercropped with cereals (Tsedeke Abate et al., 

2011; Nyasasi & Kisetu, 2014). 

Variations exist in cereal-legumes plant species used 

in intercropping across regions in SSA and the system 

commonly involves cereal being considered as the 

main crop (Massawe et al., 2016). Cereals are, in most 

cases, the main food source hence more efforts are 

made to increase their yield than that of the legumes 

(Ronner et al., 2013). Cowpea occupies the largest 

proportion (43%) of all grown legumes in SSA, 

followed by groundnut (34%), common bean (19%), 

soybean (<5%), pigeon pea (<2%), and chickpea 

(<2%) (Tsedeke Abate et al., 2011). Legumes are also 

grown in association with what is known as doubled-

up legume technology (legume-legume intercrop) 

whereby longer-duration legumes such as pigeonpea 

are intercropped with other short duration legumes 

such as cowpea, groundnuts or soybean, a cropping 

system that has been developed in Malawi (Smith et 

al., 2016). Although intercropping has been used by 

smallholder farmers in SSA for thousands of years 

and is widespread in many parts of the world, it is still 

poorly understood from an agronomic perspective 

(Njoku and Muoneke, 2008). More research is 

needed to better understand how intercrops 

(legumes-cereal or legume-legume) function and to 

develop intercropping systems that are compatible 

with current traditional farming system. 

 

Nitrogen fixation in legumes improves soil fertility 

Legumes improve soil fertility through a symbiotic 

relationship between legumes and rhizobia bacteria 

called Biological Nitrogen Fixation (BNF) (Zahran, 

1999). The terms Rhizobium or rhizobia are used 

collectively for the genera Rhizobium, 

Bradyrhizobium, Sinorhizobium, Mesorhizobium, 

Allorhizobium, and Azorhizobium, unless specified 

otherwise (Haque and Lupwayi, 2017). BNF is the 

process whereby a number of species of bacteria 

use the enzyme nitrogenase to convert atmospheric 

N2 into ammonia (NH3), a form of nitrogen (N) 

that can then be incorporated into organic 

components, e.g. protein and nucleic acids, of the 

bacteria and associated plants (Jessica et al., 

2014). Interactions between rhizobia and legume 

roots result in formation of root nodules, in which 

rhizobia use energy from the host plant to 

transform atmospheric N2 into plant available 

forms of nitrogen (Massawe et al., 2017). 
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The amount of N2 fixed by a legume crop varies 

widely because it depends on the legume genotype, 

rhizobium strain and the soil environment (Lupwayi 

et al., 2011). Legumes can supply up to 90% of their 

own N hence they do not usually require addition N 

(Bohlool et al., 1992; Stagnari et al., 2017).  

 

Through BNF, legumes provide a relatively low‐cost 

method of replacing nitrogen in the soil, enhancing 

soil fertility and boosting subsequent crop yields 

(Baddeley et al., 2014; Saikia and Jain, 2007.). 

There exist different rhizobia strains which are 

specific to some legumes (Andrews and Andrews, 

2017; Oono et al., 2009), due to this legumes have 

different N fixation rates capacities (Danso and 

Eskew, 1998; Nglade and Illen, 2015). Table 1 below 

indicates some common legumes and their N fixation 

rates capabilities. Having two or more legumes 

intercrop will doubles soil fertility benefits as both 

crops contribute fertility to the soil through N fixation 

(Mungai et al., 2016).  

 

Table 1. N fixation rates (kg ha-1 crop-1) by some common legumes grown in SSA. 

Legume N. fixation rate (Kg/ha) References 

Vigna unguiculata (Cowpea) 

35 (One Acre Fund, 2014) 
61 - 155 (Baijukya et al., 2013) 
30 - 125 (Ennin et al., 2004) 
30 (Martins et al., 2015) 
42.68 (Yabuku et al., 2010) 
120 (Woomer, 2010) 
28 (Chikowo et al., 2004) 
47 (Rowe and Giller, 2003) 
73–354 (Silva and Uchida, 2000) 

Phaseolus vulgaris (Common bean) 

16 - 27 (Argaw and Tsigie, 2017) 
35 (Devi et al., 2013) 
25-45 (Miyamoto et al., 2008) 
35 (Woomer, 2010) 
125 (Woomer, 2010) 
40–70 (Silva and Uchida, 2000) 

Glycine max (Soybean) 

200 (One Acre Fund, 2014) 
138 - 156 (Baijukya et al., 2013) 
45-130 (Miyamoto et al., 2008) 
60 - 240 (Ennin et al., 2004) 
70 (Chianu et al., 2011) 
60–168 (Silva and Uchida, 2000) 
165 (Gibson et al., 1982) 

Arachis hypogaea (Groundnut) 

76 (Egbutah and Obasi, 2016) 
150 (One Acre Fund, 2014) 
47 - 52 (Baijukya et al., 2013) 
27.19 (Yabuku et al., 2010) 
160 (Bationo et al., 2007) 
50 - 150 (Ennin et al., 2004) 
25-56 (Gibson et al., 1982) 
26 (Montanez, 2000) 

Cajanus cajan (Pigeonpea) 

30 -100  (Mhango et al., 2016) 
40 (Bationo et al., 2007) 
97 (Chikowo et al., 2004) 
39 (Rowe and Giller, 2003) 
8 - 82 (Mapfumo et al., 2000) 
168–280 (Silva and Uchida, 2000) 
44 (Mendonça et al., 2017) 

Lablab purpurea (Hyacinth bean) 

130-220 (Miyamoto et al., 2008) 
140 (Haque and Lupwayi, 2017) 
89 (Sanginga, 2003) 
15 - 210 (Zahran, 2001) 
270 (Rochester et al., 2000) 

Vigna subterranea (Bambara nut) 

55 (Egbutah and Obasi, 2016) 
28 (Egbe et al., 2013) 
32 - 81 (Mukhtar et al., 2016) 
32.53 (Yabuku et al., 2010) 
10 - 62 (Ncube et al., 2009) 
52 (Rowe and Giller, 2003) 

 

 

 



J. Bio. & Env. Sci. 2017 

 

196 | Kalonga et al. 

The ability of legumes to fix N2 allows farmers to grow 

them with minimal to no inputs of N fertilizer (Jessica 

et al., 2014). Non-legume crops grown in association 

or in rotation with them usually have reduced 

fertilizer N requirement (“Nitrogen Cycling”), which 

has both economic and environmental benefits 

(Lupwayi et al., 2011). There is a need for more 

definitive studies on the nutritional factors limiting N 

fixation in legumes in general, and in those legumes 

that have a potential in farming systems in SSA 

(Haque and Jutzi, 1984: Snapp et al., 1998). 

 

Incorporation of legumes crop residues in the soil 

(Organic materials) 

Legumes improve soil fertility through their 

decomposed residues (Singh et al., 2011). Application 

of organic materials is one of the strategy used by 

farmers in SSA for soil fertility management 

(Omotayo and Chukwuka, 2009). Organic matter 

includes any plant or animal material that returns to 

the soil and goes through the decomposition process 

(FAO, 2005). Organic materials contribute directly to 

the deposition of soil organic matter (SOM) and is 

important in improving the physical, chemical and 

biological composition of the soil (Moyin-jesu, 2015; 

Silva and Uchida, 2000). Most soils in SSA contain 2-

10 percent organic matter (Omotayo and Chukwuka, 

2009) and they are plant tissue such as crop residues, 

leguminous, cover crops, green manures, mulches 

and household wastes (Vanlauwe et al., 2015). Plant 

residues contain 60–90 percent moisture, the 

remaining dry matter consists of carbon (C), oxygen, 

hydrogen (H) and small amounts of sulphur (S), 

nitrogen (N), phosphorus (P), potassium (K), calcium 

(Ca) and magnesium (Mg) (FAO, 2005). At maturity 

30–40% of the N in legume crops is in the seeds, 

which are typically 25–30% protein (Chukwuka, 

2009). When this grain is harvested, much of the N 

that has been fixed will be exported off of the property 

and the rest in the stem and other part which when 

incorporated in the soil it release nutrients 

(Lindemann et al., 2007; Tully et al., 2015). Although 

present in small amounts, these nutrients are very 

important from the viewpoint of soil fertility 

management. 

The effects of applied materials vary with cropping 

systems, soil types, organic material management and 

environmental factors, the information on their 

interaction is scarce (Mugwe et al., 2009). Legumes 

crop residues contains different amount of nutrients, 

hence legumes diversification allow double or 

multiple soil fertility contribution in the soil (Njira et 

al., 2012). Organic matter contributed by legumes 

residues in the soil provide essential nutrients to 

plant as a result crop yield is increasing hence food 

security is assured to resource poor farmers 

(Tittonell, 2015). There is limited knowledge on the 

multiple benefits from legume residues on soil 

fertility improvement to SSA’s smallholder farmers. 

More research should be done on the farming systems 

which will have high or better contribution of legumes 

crop residues on soil fertility improvement in 

different soil types in order to suggest the best 

legumes crop residue incorporation system which 

gives high returns to farmers.  

 

Grain legumes – root systems and soil health 

Most legumes have well-developed taproots reaching 

6 to 8 feet deep and half inch in diameter which go 

deeper into the soil which helps them to recycle crop 

nutrients that are deeper into the soil. This result into 

effective use of applied fertilizers and reduces 

leaching of nutrients especially nitrate-nitrogen for 

the shallower-rooted crops (Sharifai, 1985). 

Moreover, nitrogen rich legume residues encourage 

earthworms and the burrows they create with the root 

channels and earthworm burrows increase soil 

porosity, promoting air movement and water 

percolation deep into the soil (Truscott et al., 2009).  

 

Through their effects on soil biology, legume crops 

also improve soil structure by enhancing the 

formation and maintenance of soil aggregates 

(Schröder, 2014). Soil structure improvements are 

attributed to increases in more stable soil aggregates 

(Stein-bachinger et al., 2015). The protein, glomalin, 

symbiotically along the roots of legumes and other 

plants, serves as “glue” that binds soil together into 

stable aggregates.  
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This aggregate stability increases pore space and tilth, 

reducing both soil erodibility and crusting i.e. reduces 

soil erosion, protects soil organic C from microbial 

breakdown, and increases water infiltration and air 

circulation (Tanner and Ababa, 2002). Lupwayi et al., 

(2011) has reported order of crops in maintaining soil 

structure: lupin (Lupinus angustifolius L.) > lentil > 

canola > pea > linseed (Linum usitatissimum L.) > 

barley. Probably these results will be the same in SSA, 

but researches are needed on this area. In Nigeria, 

Obi (1999) observed the following order of legume 

and grass cover crops in cumulative water infiltration 

in a degraded soil: legumes (Stylosanthes gracilis L. 

and Pueraria phaseoloides L.) > grasses (Panicum 

maximum L., Pennisetum polystachion L., Cynodon 

plectostachion L., and Axonopus compressus L.) > 

bare soil. The order of soil organic C contents was 

similar, and the differences were related to soil 

structure. Therefore, the forage legumes had greater 

restorative effects of the soil than grasses and bare 

soil. These are some of the benefits of legumes, but 

unfortunately, they are often omitted because of 

difficulty in quantifying them. More research should 

be focused on influence of grain legumes on nutrients 

recycling and soil structure improvement.  

 

Legumes diversification reduce risk of crop failure to 

smallholder farmers 

Legume diversification is a practice of growing more 

than one legume crop in any year to increase 

biological stability of the farm, food security and 

financial status (Johnston et al, 2001). There are 

highly diverse species of grain legumes which are 

indigenous to various parts of the world (Katunga et 

al., 2014). Soil fertility status and food security of 

smallholder communities are hindered by the 

reduction in legume species utilized in agricultural 

ecosystems (Small and Raizada, 2017). The potential 

for crop failure is worsened by the reliance on a few 

crop species (Koenen et al., 2013). Plant species vary 

in their vulnerabilities and resistances to harsh 

condition such as environmental stress including 

heat, cold, drought, floods, pests, and disease. Due to 

this reliance on a few legumes crop species is a risk to 

farmers (Sundström et al., 2014). 

Farming system relies on monoculture increases 

exposure of crops to pests, diseases, and 

environmental stress (Kim, 2005). Total crop yields 

are stabilized by the capacity for each individual crop 

species to adapt and be productive in different 

conditions, and hence, legumes diversification is an 

asset to farmers in adapting environmental changes 

(Rosegrant et al., 2008). The consequence of reduced 

legumes crop species can be immense for smallholder 

farmers whose livelihood depends on their crop yield. 

For example, due to unpredictable rainfall in sub-

Saharan Africa it has been experienced rainfall 

delayed by up to a month, thus reducing the growing 

season (Lobell and Gourdji, 2012). The unpredictable 

onset of the rain challenges farmers to utilize crops 

that will be productive in growing seasons of varying 

durations. When the growing season is delayed, the 

utilization of short maturing, drought-tolerant crops 

like cowpea and common bean, and short-duration 

varieties, is an important adaptive strategy for small 

holder farming system (Ebert, 2014). 

 

Legume diversification in food security and nutrition 

Legumes can survive under hot, dry and area with 

little N, the area where other crop such as cereals 

cannot perform better (Koenen et al., 2013). They 

have aggressive taproots reaching 6 to 8 feet deep and 

a half inch in diameter that open water pathways deep 

into the soil (Sharifai, 1985). This increase the surface 

area for biodiversity-plant root zone interaction, for 

instance earthworms can burrow the soil and provide 

access of roots to nutrients and air for root 

respiration. Also facilitates activities of soil flora and 

fauna lending to a greater stability of the soil’s total 

life (Truscott et al., 2009; FAO, 2009; Michael, 2010; 

Cong et al., 2014; UNEP, 2008; M. Williams et al., 

2014). These help legumes to survive on the 

environment where other crops cannot survive and 

give out a reasonable yield which helps smallholder 

farmers to get enough food in each year (Chibarabada 

et al., 2017). Legumes provide an excellent break in a 

crop rotation that reduces the build-up of grassy weed 

problems, insects, and diseases as a result reduces the 

loss which can be caused by pest and increase crop 

yield (Khan et al., 2007; Truscott et al., 2009; 

Lupwayi et al., 2011; Tanner and Ababa, 2002). 
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Due to these unique features, integrating legumes in 

the existing system can reduce the risk of crop failure 

and insuring food security to SHF in SSA (Kerr et al., 

2007). The ability to survive under different harsh 

environment differ from one legume to another and 

within species one variety to another (Staniak and 

Księżak, 2014). Having a diverse of legumes will 

widen or multiply a chance for utilizing the benefits 

brought by legumes due to their different capability to 

survive in different environment (Abate and Orr, 

1981). Diverse foods outputs are obtained through 

multiple cropping, thus providing a chance of choice 

for using food commodities in smallholders farmers 

(Stagnari et al., 2017). 

 

Grain legumes are an essential source of protein, 

Carbohydrates, vitamins and micronutrients thus, a 

valuable component to attain nutritional security (Ebert, 

2014). Legumes are consumed mainly in association 

with cereals with legumes constituting the main 

component of traditional dishes (Gepts, 2004). Some 

legumes provide food during its all stage of growth, they 

are consumed in many forms: seedling and young leaves 

are eaten in salads, fresh immature pods and seeds 

provide a green vegetable, and dry seeds are cooked in 

various dishes (Burstin et al., 2011.). 

Grain legumes contain a wide range of nutrients, 

including low glycaemic index (GI), high content of 

fibers, antioxidants, vitamins especially the B-group 

and minerals such as iron, calcium, phosphorus, zinc 

and magnesium (Messina, 1999; Mugendi and Njagi, 

2010; Oboh, Osagie et al., 2010). Low GI in legumes 

mean that they can release glucose into the 

bloodstream less rapidly making them preferred by 

people with diabetes and those who wish to reduce 

their body weights as well as for the community in 

general (Duranti, 2006; Williams et al., 2008; Rovner 

et al., 2009). Except soybeans, legumes contain low 

fat and large amount of fibers which may help control 

appetite by keeping one feeling fuller for longer. 

Legumes contain different nutritional value 

depending on the species (Table 2) hence having a 

diverse of legumes will provide an opportunity for 

smallholder farmers to benefit from different 

nutritional requirement from these legumes (Rivas-

Vega et al., 2006). Current trends suggest that there 

is an increasing gap between human population and 

protein supply (Chibarabada et al., 2017). Legumes 

which are cheapest source of proteins still not widely 

used in the diet because of few diversity (Chibarabada 

et al., 2017). Legumes diversifications are potential 

strategies for making legumes available and increase 

protein supply to communities in SSA.  

 

Table 2. Nutritional value for some common grown grain legumes in 100 gram. 

Legume crop  Carbohydrates Proteins Dietary fibre Fat Calcium Iron 
Cowpea  7 16 28 0 2 13 

Pigeon pea  21 44 60 2 13 28 

Common beans  21 42 64 1 15 28 

Soybean 10 72 36 30 27 87 

Groundnuts  5 52 36 75 10 25 

Lablab  7 16 - 0 4 25 

Bambaranuts 66 20 6 6 2 12 

Chick pea 20 38 68 9 10 34 

Green gram  21 48 64 1 13 37 

Source: modified from United States Department of Agriculture (USDA). 

 

Other benefits of Legumes to smallholder farmers 

in SSA 

Resource poor farmers in developing countries both 

consume and sell legumes thus getting profit in terms 

of nutrition and income (Chibarabada et al., 2017). 

Legumes diversification allows smallholder farmers 

to get multiple crops from same cropped land, while 

act as risk management system in case of failure for 

one of the companion crops (Smith et al., 2016; 

Smýkal et al., 2017). Due to this surplus legumes 

produced by farmers are sold as a raw materials and 

become a direct source of income to farmers and 

create employment to the processing industries 

(Bezner Kerr et al., 2007) Legumes produces high 
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value grains with 2-3 times higher price than cereals 

and oil crops, example fresh pods, peas and leaves 

attract highest prices in urban and export markets 

(Ebert, 2014). Legume diversification provide a wide 

ranges of food products which are processed locally 

from row materials creating remunerative 

employment, especially for rural women (CGIAR, 

2016). Legume is processing into products such as 

soymilk, soy cheese and cowpea cake which are sold 

and become common income generating activities 

(ITC, 2016). This food processing activity plays a vital 

role in the survival and sustenance of their household 

and in meeting domestic financial obligations 

(Chibarabada et al., 2017). However, these products 

are usually prepared under poor sanitary conditions, 

processors need to be trained on improved processing 

methods and food safety practices (Subuola et al., 

2012). Income obtained is used to buy other 

important food crops such as cereals (Banjarnahor et 

al, 2015). Legumes diversification is also important 

from marketing point of view, as getting more than 

one crop simultaneously, even if the selling price of 

one crop is less in the market, the other will be there 

to compensate (Preissel et al., 2015). This 

information is well known to farmers especially in 

SSA, but its utilization is still minimal (ITC, 2016). 

Lack or little information, research, resource and 

skills are some of the reasons for low adoption of 

legume diversification. Keeping in view the economic 

benefits of legumes diversification, there is a need to 

promote it among the farming community. 

 

Conclusion and recommendation  

Legume diversification is a solution for soil infertility 

and food security among resource poor farmers in 

SSA due to unaffordability of inorganic fertilizers and 

limited access to fertile land. This review suggests 

that legumes contribute to soil fertility improvement 

and food security through nitrogen fixation and crop 

residues which contribute the organic matter into the 

soil. Legumes are a cost-effective option for 

improving the diets of low-income consumers who 

cannot easily afford other protein sources like meat, 

dairy products and fish. It is a source of income and 

employment to poor people. 

Legumes also will help poor resource farmers to solve 

some of the agronomic problems such as lowering soil 

pH, increase soil porosity, reduces the incidence of 

pest and disease resulting into yield increase and 

reduce food insecurity. Future research should focus 

on legumes diversification to different agro ecologies 

and especially in the resource poor farming systems. 

This would help to understand legumes which fit to a 

specific environment and farming system hence 

increases farmer’s adoption to grow more legumes. 
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