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Abstract  Article Info 

Most of world’s agricultural land is degrading rapidly, and productions of agricultural crops are 

declined in Ethiopia due to land degradation and reduction of soil fertility. Growing of fertilizer 

trees in agricultural lands is timely and cost efficient way to enhance soil fertility parameters. 

Fertilizer trees are used to improve the condition of soils used for farming. They capture nitrogen 

from the air and put it in the soil through their roots and falling leaves. Sesbania sesban, 

Gliricidia, Tephrosia, and Faidherbia albida are known as fertilizer trees. Sesbania sesban is 

multipurpose fast-growing, perennial legume tree and N-fixing shrub suitable as a soil quality 

improver. Sesbania sesban can grow as agroforestry component and alley cropping. It provides 

green manure and its leaves produce rich compost and this maintain soil fertility through 

Biological nitrogen fixation 
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Introduction 

 

Soil degradation and erosion have raised some 

serious problem on the productivity of agricultural 

lands (Gardner, 1996). Bekele (2003) stated that, 

most agricultural lands have been affected by 

degradation and these led reduction of agricultural 

productivity and slow down economic growth of 

the countries. The report of UNCCD (2015) 

showed that more than half (52%) of all fertile, 

food-producing soils globally are now classified 

as degraded, many of the severely degraded. 

 

Worldwide, Soil degradation affects 1966 million 

hectares of land (Lal, 2007). Average nutrient 

(NPK) loss is estimated at 9–58 kg per hectare per 

year. Soil fertility largely depends on soil organic 

matter content, which besides supplying nutrients, 

ensures good physical conditions necessary for 

water infiltration, supply of soil moisture, aeration 

and plant root development (MoFFEA, 1998). Soil 

degradation and declining soil fertility are the most 

significant constraints that affect food production in 

Ethiopia (Gete et al., 2010).   According   Gete   et   

al.,   (2010) anthropogenic factors such as 

inappropriate land use systems, mono cropping, 

nutrients mining and inadequate supply of nutrients 

are aggravated the soil degradation and reduction of 

its fertility. 

 

Soil degradation and fertility decline could have 

much impact on crop production and environmental 

protection. Both of the N imbalance and the N 

losses can be improved greatly, without sacrificing  
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the crop yield, such as balanced and integrated use of 

fertilizers and organic manures, which are effective in 

increasing crop yields, nutrient use efficiency and 

minimizing environmental impacts (Aulakh, 2011). 

 

In order to increase soil fertility in the short run, nutrients 

have to be added to the soil. This is often done by 

applying chemical fertilizers and through growing of 

fertilizer trees. Chemical fertilizers are expensive to 

purchase especially for small scale farmers (Gete et al., 

2010). As a result, adoption of composting technology 

and growing of fertilizer trees are essential to sustain the 

balance of soil fertility and to ensure agricultural 

productivity. Agroforestry trees have great potential for 

improving soil fertility in areas dominated by N 

deficiency (Kwesiga et al., 1999). The main objective of 

this paper is focusing on role of Sesbania sesban for soil 

fertility Management 

 

Overview of fertilizer tree  

 

Fertilizer tree are trees used for soil fertility 

replenishment through management of nitrogen-fixing 

trees on farm (Mafongoya et al., 2006). Fertilizer trees 

have potential to provide Nitrogen in quantities sufficient 

to support moderate crop yields through Nitrogen inputs 

from biological Nitrogen fixation and retrieval of nitrate 

from deep soil layers and cycling of N from plant 

residues and manures (Buresh and Tian, 1998) (Table 1). 

 

Morphological description of Sesbania sesban species 

 

Sesbania sesban is widely distributed and cultivated 

throughout semi-arid and sub- humid tropical regions. 

This specie can able to grow on farm land, as 

agroforestry component, stream banks and  swamp 

edges.it can be will survive up to  an altitude of 2300 

m.s.l (Ecocrop, 2010; Göhl, 1982), annual rainfall 500-

2000 mm annual rainfall, 17°C-20°C average annual 

temperature and variety of soils (Heering et al., 1992; 

Cook et al., 2005). 

 

The role of Sesbania s. for soil management 

 

Sesbania sesban is a fast growing nitrogen- fixing 

leguminous tree species which has the capacity of rapid 

decomposition when incorporated into soil serving as a 

green manure (Patra et al., 2006) in alley cropping 

(Heering, 1995) which  could bring about substantial 

increment in crop available  nitrogen  and  soil   organic 

carbon. It grows on a wide range of soils including very 

poor acidic sands and waterlogged soils, but responds 

well to improved fertility. 

 

Sesbania s. are excellent legume green manure plants 

cultivated in different fields and alley cropping (Patra et 

al., 2006). Sesbania s. Is the most extensively used green 

manure species of Sesbania in tropical agro-forestry, 

occurs mainly in the humid uplands or wet  

environments.  It has the capacity to improve and 

stabilize soil nitrogen through symbiotic interaction with 

bacteria. Its branches have been used as mulch and 

leaves as a green manure. It improves soil fertility in a 

short-term rotation fallow and is useful in combating 

striges weed (Orwa et al., 2009 

 

This species has ability to grow at different ammonium 

concentrations soil culture and especially seedlings can 

tolerate ammonium concentrations up to 800 mg/L 

(Indieka and Odee, 2005; Dan and Brix, 2009; Dan et al., 

2011). This high tolerance suggests that this plant has a 

potential to removal of heavy metals from soil, that is, 

phytoremediation of sites contaminated with heavy 

metals (Yang et al., 2003; Gupta et al., 2011). 

 

Sesbania s. for soil fertility improvement 

 

Soil fertility management practices (Hagos et al., 1999; 

Asefa, 2005) such as animal manure, crop residues, crop 

rotation, mineral fertilizer, fertilizer tree and compost are 

used to cope with declining soil fertility. Sesbania sesban 

are grown as annuals, relay intercropped between maize 

and other crops. The tree leaf biomass is incorporated at 

the end of the growing season; this is act as green 

manure to enhance productivity and fertility of soil 

(Kanyama-Phiri and Snapp, 1997). Sesbania as an 

agroforestry practice component, Sesbania fixed 500 to 

600 kg N/ha/year Nitrogen. 

 

Sesbania fallows have a very deep root system and 

thereby effectively capture mineral nitrogen which has 

been leached below the crop rooting zone. This leads to a 

better recycling of nitrogen and reducing nutrient      

losses,      leguminous      fallows additionally enrich soil 

fertility through the process of biological nitrogen 

fixation (BNF). 

 

Nitrogen fixation capacity of Sesbania sesban 
 

The report of Shaheen et al., (2004) stated that Sesbania 

sp. Can fix up to 542 kg N ha
-1

 in symbiosis with 

Rhizobium (nitrogen fixing bacteria). However this 

species fix nitrogen  500  to  600  kg  N/ha/year  and  is 
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particularly promoted for soil fertility replenishment 

when the species are grown in agroforestry like 

improved fallow (Degefu et al., 2011). Sesbania sesban 

provide and fix high amount of Nitrogen, Carbon and 

Phosphors (NPK) compared to other crop residuals like 

maize Stover (Makumba et al., 2007). Sesbania sp. can 

accumulate nitrogen in root nodulating green manure 

cropping of ranges from 146-267 Kg N/hectare (Roger 

and Ladha, 1992). This species can able to grow as alley 

cropping and pruning from S. sesban in combination 

with moderate amounts of N and P fertilizers (Yamoah 

and Getahun 1989). The nutrient and NPK content of a 

pot of Sesbania sesban reported by Makumba and his 

colleagues (2007) as showed below on table 2. 

 

Nutrient mineralization and immobilization of 

Sesbania sesban 

 

The use of N-rich tree pruning as a substitute to 

inorganic fertilizers has been recommended for low input 

farming systems in N deficient tropical soils (Akinnifesi 

et al., 1997; Ikerra et al., 1999; and Kang and Shanon, 

2001). Pruning of Sesbania sesban have high rates of 

Nitrogen release leaves and branches (Mafongoya et al., 

1998; Seneviratne et al., 1998). One use of organic 

amendments for soil fertility improvement relates to the 

ability of the organic inputs to supply nutrients for plant 

growth. This in turn requires decomposition and 

mineralization rates that match the plant demand for 

those nutrients. 

 

The mineralisation of nitrogen from decomposing leaves 

of Sesbania demonstrated a similar pattern to the 

changes in dry weight, expressing a mineralization 

pattern well described by the exponential model. 

 

Sesbania sesban in agroforestry combination 

 

Planted tree fallows with leguminous trees or shrubs that 

accumulate N in the biomass through biological nitrogen 

fixation (BNF). Sesbania sesban are able to replenish 

soil N to the levels in which different crops is required 

(Kwesiga and Coe, 1994; Kwesiga et al., 1998). 

 

In conclusion, most agricultural lands have been affected 

by degradation and these led reduction of agricultural 

productivity and slow down economic growth of the 

countries. Due to these degradation of lands an estimated 

9–58 kg per hectare nutrient (NPK) are loss per year. 

Soil degradation and declining soil fertility are the most 

significant constraints that affect food production in 

Ethiopia. In order to increase soil fertility in the short 

run, nutrients have to be added to the soil. This is often 

done by applying chemical fertilizers and through 

growing of fertilizer trees. 
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