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Abstract 

Depletion of soil fertility is the main problem to sustain agricultural production and productivity in many countries. 

Soil fertility decline is a big issue in the Agriculture of Ethiopia. Soils in Ethiopian have low levels of plant 

nutrients due to its removal by erosion and leaching by high rainfall. One of the major constraints for crop 

production in the Ethiopia is improper nutrient management. The Organic fertilizer improves physical and 

biological activities of soil but they have comparatively low in nutrient content, so larger quantity is required for 

plant growth. However, inorganic fertilizer is usually immediately and fast containing all necessary nutrients that 

are directly accessible for plants, but continuous use of inorganic fertilizers alone causes soil organic matter: 

degradation, soil acidity, and environmental pollution. So, the integrated nutrient management system is an 

alternative system for the sustainable and cost-effective management of soil fertility by combined apply of 

inorganic with organic materials resulting in rising soil fertility and productivity without affecting the environment. 

An experiment on organic and inorganic fertilizer application and its effect on yield of wheat and soil chemical 

properties of Nitisols the research finding out put at Holetta Agricultural Research Center in 2014 to 2015 these 

results of soil analysis after harvesting revealed that application of organic fertilizer improved soil pH, OC, total 

N and available P, the highest wheat grain and biomass yield (6698 kg/ha and 19417 kg/ha respectively) were 

obtained from the application of 50% VC and 50% N and P followed by full dose of recommended rate N and P 

from inorganic fertilizer resulting in 6241 kg/ha grain and 18917 kg/ha biomass yields respectively. This review 

indicated that different crops has showed significance response to the combined soil fertility management 

treatments containing both organic and inorganic forms under farmers’ field condition that they could be 

considered as alternative options for sustainable soil and crop productivity in the soil fertility degraded of soil in 

Ethiopia. To maintain soil fertility, farmers have to take note of the characteristics and constraints of their soils 

and use sustainable management practices to conserve and improve fertility. Farmers deliberately incorporate 

household refuse, crop residues, animal manures, compost, biofertilizer and inorganic fertilizer into compound 

farm soils with the sole purpose of improving soil fertility and to enhance crop productivity. The objective of this 

review has assessed the effects of integrated organic and inorganic fertilizers on soil fertility and productivity. The 

review revealed that the appropriate application of organic with inorganic fertilizers increases productivity without 

negative effect on yield quality and improves soil fertility than the values obtained by organic or inorganic 

fertilizers separately. Therefore, farmers will be adopting this technology for increasing the crop yield and soil 

fertility. 
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1. INTRODUCTION 

Soil fertility declining is one of the most significant constraints to increased food production in Ethiopia (Gete et 

al., 2010). Soil fertility decline has been one of the most challenging and limiting factors for food security in the 

country (MoARD, 2007). The primary cause of soil fertility decline includes loss of organic matter (OM), macro 

and micronutrient depletion, soil acidity, topsoil erosion and deterioration of physical soil Properties (IFPRI, 2010). 

Anthropogenic factors such as inappropriate land use systems, mono-cropping, nutrients mining and inadequate 

supply of nutrients have aggravated the situation. 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. Chemical fertilizers, however, are 

expensive to purchase and for most small-scale farmers this is a problem (Gete et al., 2010). However, to sustain 

the balance of soil fertility and to ensure agricultural productivity use of organic nutrient source fertilizer and 

application of amenable inorganic fertilizer is quite essential. 

Inorganic fertilizers are considered to be an important source of major elements in crop production. 

Continuous use of inorganic fertilizer resulted in a deficiency of micronutrients, imbalance in soil physicochemical 

properties and unsustainable crop production (Jeyathilake et al., 2006). To ensure soil productivity, plants must 

have an adequate and balanced supply of nutrients that can be realized through integrated nutrient management 

where both natural and man-made sources of plant nutrients are used (Gruhn et al., 2000). Combining inorganic 

and organic fertilizers result in greater benefits than either input alone through positive interactions on soil 

biological, chemical and physical properties (Bekunda et al., 2010). The addition of organic amendments has been 
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shown to maintain soil organic matter content and thereby contribute to enhanced fertilizer use efficiency (Negassa 

et al., 2005).  

Drechsel et al. (2001) reported that the application of recommended mineral fertilizers does not improve the 

negative nutrient balance due to the higher nutrient removal from the soils. Many types of research recommend 

integrated soil amendment practices because single application or practices could not reverse the existing problem 

(Eichler et al., 2007). Integrated nutrient management practices are survival and risk avoidance strategies of 

farmers. It is crucial to note that greater crop productivity induced by the use of mineral fertilizers does not translate 

into better soil fertility in the long term when large amounts of carbon and nutrients are removed every season 

from the fields with the crop harvests residue (Bekunda et al., 2010). Mineral fertilizers and organic amendments 

(crop residues, animal manure, and compost) are used to improve soil fertility and maintain agricultural fields in 

a productive state. Therefore, the use of integrated nutrient management is the very important and best approach 

to maintain and improve soil fertility (Lander et al., 1998) thereby to increase crop productivity in an efficient and 

environmentally friendly manner without sacrificing soil productivity of future generations. 

The existing cultural and social institution of communities makes labor demanding systems appropriate 

(Tegene, 1987). Farmers are highly linked to their innovative practices in bringing new and productive farming 

systems such as creating proper synergy by mixing compost and mineral fertilizer (Harris, 1998). Such as the study 

by Channappagoudar et al. (2007) and Manyong et al. (2001) compost and animal manure amended with mineral 

fertilizer gave a higher yield than mineral fertilizer or compost alone.  

Soil nutrient status is widely constrained by the limited use of inorganic and organic fertilizers and by nutrient 

loss mainly due to erosion and leaching (Alimi, T. et al., 2007). Many smallholder farmers do not have access to 

synthetic fertilizer because of the high price of fertilizers, lack of credit facilities, poor distribution, and other 

socio-economic factors. Consequently, crop yields are low, in fact decreasing in many areas, and the sustainability 

of the current farming system is at risk (Liu, X. et al., 2007). Ethiopia is one of the 14 sub-Saharan countries with 

highest rates of nutrient depletion (Negassa, W et al., 2006). Due to lack of adequate synthetic fertilizer input, the 

limited return of organic residues and manure, and high biomass removal, erosion, and leaching rates. 

Long-term experimental studies show that continuous cultivation using low external inputs decreases soil 

fertility and crop yields in Ethiopia. A combination of mineral and organic fertilizers is necessary to sustain and 

improve crop production on depleted soils (Bationo et al., 2006). Chemical fertilizers are also becoming very 

costly for farmers to apply the full recommended rates. On the other hand, sole application of organic matter is 

constrained by access to sufficient organic inputs, low nutrient content, high labor demand for preparation and 

transporting. Thus, the integration of organic and inorganic nutrient sources can improve and sustain crop yields 

without degrading soil fertility status; however Modern nutrient management strategy has shifted its focus toward 

the concept of sustainability and eco-friendliness. Therefore, the aim of this review was to assess different study 

on the effect of integrated use of organic and inorganic Fertilizers on improving soil fertility and increasing crop 

yield production in Ethiopia.  

 

Objective of Review  

� To review the advantage and disadvantage of organic and inorganic fertilizer on productivity and soil 

fertility as well as on the environment.  

� To review the effect of integrating organic and inorganic fertilizer on productivity and soil fertility. 

 

2. METHODOLOGY OF REVIEW  

The victory of this work, distinctive sources such as journals, Seminar, eBooks, proceedings, thesis works, and 

reports related to the degree of soil fertility decline in Ethiopia, its impacts on crop production and management 

strategies have been utilized.  

 

3. TO REVIEW THE EFFECT OF INTEGRATED USE OF ORGANIC AND INORGANIC 

FERTILIZERS 

3.1. Soil Fertility and Crop Productivity 

Soil fertility and productivity is more than just plant nutrients and can be defined as “the physical, biological, and 

chemical characteristics of soil, for example, its organic matter content, acidity, texture, depth, and water retention 

capacity all influence fertility” (Gruhn et al., 2000). It is a combination of several properties of soil (biological, 

chemical and physical), all of which has its own effect on nutrient dynamics and availability directly or indirectly 

(Woodfine, 2009). The whole world in general and developing the world in particular, need reliable information 

and knowledge on soil fertility and agriculture productivity which are the most challenging issue of rural 

livelihoods. In order to attain sustainable crop production improving crop nutrition through appropriate soil fertility 

management is highly essential.    

Soil productivity in Africa is declining as a result of soil erosion, nutrient and organic matter (OM) depletion 

(Abreha, 2013). In sub-Saharan Africa, soil fertility depletion is the fundamental cause for declining per capital 
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food production as croplands have a negative nutrient balance, with annual losses ranging from 1.5-7.1 tons ha-1 

(t ha-1) of nitrogen (N), phosphorus (P) and potassium (K) mainly due to crop harvest, leaching and low inputs 

applied to the soil (Adesodun, 2007 and Ahmed, 2002). Declining soil fertility is one of the most significant 

constraints to increased food production in Ethiopia (Gete et al., 2010). In the Ethiopian cultivated fields, about 

42 t ha-1of fertile soils have been lost every year (Akamigbo and Asadu, 2001) together with essential plant 

nutrients mainly due to poor soil management. Soil nutrient availability changes over time. Ethiopian soils 

indicated that elements like K, S, Ca, Mg and micro-nutrients particularly Cu, Mn, B, Mo, and Zn are becoming 

depleted and deficiency symptoms are being observed on major crops in different areas of the country (Asgelil et 

al., 2007). It is necessary to assess the capacity of a soil to supply nutrients in order to supply the remaining 

amounts of needed plant nutrients 

 

3.2. Fertilizer  

3.2.1. Organic fertilizer  

Organic fertilizers have the following advantages to improve soil fertility: increasing organic matter in soil which 

improves the soil structure, creating more air space and water retention within the soil and enhances soil nitrogen 

content, enhanced nutrient availability, releasing nutrients at a slower and more consistent rate, improves nutrient 

mobilization and Protect the soil against rain and wind erosion (Akhtar, MJ., et al., 2009; Lal, R., 2006; Matsumoto, 

T. and Yamano, T., 2009; Nyalemegbe K.K et al., 2009; Han, S.H et al., 2016) Organic fertilizer enhances soil 

biological activity and the colonization of mycorrhiza. That enhances mutuality association between fungi and 

higher plants. Organic fertilizer increases root growth due to enhanced soil structure, promoting soil aggregates, 

enhances cation exchange capacity (Lal, R., 2006). Organic fertilizer acts as a buffering agent against undesirable 

soil pH fluctuations (Basel, N and Sami, M., 2014) and (Olaniyi, J.O. and Ajibola, A., 2008). 

3.2.1.1. Advantages of Organic Fertilizer 

Nutrient availability to plants is composed of several processes in the soil-plant system before a nutrient is absorbed 

or utilized by a plant. These processes include the application of nutrient to soil or nutrient existing in the soil, 

transport from soil to plant roots, absorption by plant roots, transport to plant tops and finally utilization by the 

plant in producing economic parts or organs (Fageria, 2009). Addition of OM such as crop residues, composts, 

and farmyard manure (FYM) to the soil is known to improve the chemical, physical and biological properties, and 

enhance the availability of nutrients and their uptake by crops (Okalebo et al., 2007).  Organic matter and soil 

organisms play important roles in conserving and improving soil properties that are related to soil resilience (FAO, 

2005). Application of soil OM resulted with increasing of soil buffering capacity, nutrient availability and water 

holding capacity and supply micronutrients which may not be provided by commercial fertilizers (Mughogho, 

1992). It is well known that the application of OM amendments to soil increases soil fertility (Rees and Castle, 

2002). Organic matter such as compost has many essential roles to play in maintaining soil fertility, source of 

macro and micronutrients for plant growth and alkaline substances which counteract soil acidification (Johannes, 

2000) and Montemurro et al. (2005) also found that P and N supplied with the application of compost or manure 

resulted in better grain yield.  

Organic inputs, including compost, animal manure, crop residues, and green manure, are a good method of 

enhancing both soil physical, chemical and biological properties and crop performance (Harris, 2002). It also 

increases the capacity of the soil to buffer changes in pH and cation exchange capacity (CEC) and serves as a 

reservoir of nutrients such as N, S, P and many minor elements (Schlecht et al., 2006). Soil OM encourages 

granulation, increases CEC and is responsible for up to 90% adsorbing power of the soils and cations such as Ca2+, 

Mg2+ and K+ are produced during decomposition (Brady and Weil, 2005). In general, it may be concluded that 

OM such as application of compost increased soil pH, electrical conductivity (EC), OM, Ca2+, Mg2+, K+, and P 

while C: N ratio was narrowed in acidic soil. Hence, there was a general increase in nutrient supplying capacity of 

soils by OM application and OM such as compost application was a good strategy for enhancing fertility status of 

depleted soils (Sarwar et al., 2010).  

However, the composition of OM is strongly dependent on the type of vegetation, kinds of soils, depth of 

sampling and cultural practices which is the sources of both macro and micronutrients for crop growth (Heluf, 

2009). Some of the soil OM decomposes and mineralizes organic S into SO42- form which plants take up by which 

returning crop residue to the soil adds S to the organic pool (James et al., 1982). Even compared to other sources 

of OM, the poultry manure is relatively a cheap source of both macronutrients (N, P, K, Ca, Mg, S) and 

micronutrients such as Cu, Fe, Mn and boron (B) and can increase soil C and N content, soil porosity and enhance 

soil microbial activity (Ghosh et al., 2004). Soil OM contributes substantially to the productivity of the land as it 

is a source of plant nutrients and it improves the physical conditions of the soil. Low OM contents may lead to 

severe limitations in plant growth and to the deterioration of cropland. Almost all life in the soil is dependent on 

OM for nutrients and energy. The labile fraction of soil OM consists of any readily degradable materials from the 

plant and animal residues, and readily degradable microbial products which are an important reservoir of nutrients 

because the nutrients are rapidly recycled in the soil ecosystem (Foth, 1990). Organic matter is often the critical 
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soil constituent that is needed to restore adequate conditions for root growth. Although human interventions that 

change the environmental conditions may have drastic effects on soil OM contents, in many soils, it is one of the 

major soil attributes that control the sustainability of agricultural systems. Soil OM maintenance is the key issue 

in low input agricultural systems.  

3.2.1.2 Organic matter 

Soil organic matter contains approximately 58% organic carbon. Organic matter content in soil has a major 

influence on the physical and chemical properties of soils. Soil humus is the organic fraction of soil derived from 

the decayed tissue of plants and animals, and from animal excreta (Teklu, 2005). As it breaks down, it releases 

nutrients in a form which can be taken up by plants and crops, so it increases the availability of nutrients that affect 

yield. Organic matter also helps to bind soil particles together that improve the physical properties of the soil 

making it easier for roots penetration. Tillage becomes easier and the soil becomes well-drained. The binding 

effect also reduces wind and water erosion and also improves the water holding capacity of the soil (Gurung et al, 

1997). The major organic fertilizers used for soil fertility amendment include manure, compost, crop residues, and 

house waste.   

 3.2.1.2 Manure  

Since time immemorial animal manure is the prime source of the soil fertility management to improve the way for 

many farmers of Ethiopia. Traditionally, it is used as fertilizer to ameliorate soil fertility depletion in many parts 

of Africa in general and Ethiopia in particular. For example, the study conducted by Elias (2002) reported that 87 

percent of Kindo Koisha (Southern Ethiopia) farmers apply animal manure.  This is because applying animal 

manure has a residual effect in the soil (Elias, 2002). The effect varies based on the amounts applied. However, it 

is dependent on the availability of livestock and family labor for transporting into their fields (Elias, 2002). But 

today it is also extensively used as a source of household energy (Assefa, 2005). 

Organic manures are all forms of organic soil amendments that originate from both livestock waste and crop 

residues, with the nutrients in them being mineralized by soil microbes and slowly making them available to plants 

over a long period of time (Lampkin, 2000). The application of organic manure can contribute to agricultural 

sustainability (Wells et al., 2000) as a continuous and adequate use of manure with proper management has been 

shown to have many advantages, which include providing a whole array of nutrients to soils, increasing soil organic 

matter (Verma et al., 2005), improving water holding capacity and other physical properties of soil like bulk 

density, penetration resistance and soil aggregation (Wells et al., 2000). 

3.2.1.3. Compost  

Compost is the final product obtained from the decomposition of the organic matter, wastes from preparing food 

and gardening, sweeping up leaves, collecting manure, straw and grass clippings, etc. It enhances soil fertility, soil 

structure, and water storage capacity for two or more years, unlike chemical fertilizer (Fentaw, 2010) the presence 

of organic matter in the soil is fundamental in maintaining soil fertility and decreasing nutrient losses. Thus, 

compost is a good organic fertilizer because it contains nutrients as well as organic matter. Organic matter plays a 

number of important roles in soils, both in their physical structure and as a medium for biological activity. In 

addition, organic matter makes its greatest contribution to soil productivity. It provides nutrients to the soil, 

improves its water holding capacity, and helps the soil to maintain good tilt and thereby better aeration for 

germinating seeds and plant root development (Edwards and Hailu, 2011). 

3.2.1.4. Crop residue 

Crop residues include the above-ground biomass of plants remaining in the field grains, tubers, and other products 

have been collected.  The crop residues are incorporated into the left as mulch (Elias, 2002). It is a way of directly 

recycling nutrients into the soil taken by the plants from the soil earlier. It is used for soil protection and soil 

fertility improvement (Smith and Elliott, 1990). Normally in Ethiopia, crop residues are removed for animal feed 

(Edwards and Hailu, 2006; Elias, 2002). About 42 percent of farmers in Kindo Koisha apply crop residues for 

improving their soil fertility While others immediately plow fields to protect roaming of animals due to the free 

range grazing practices (Elias, 2002) Crop residues protect soil from the direct impacts of rain, wind, and sunlight 

leading to improved soil structure, reduced soil temperature and evaporation, increased infiltration, and reduced 

runoff and erosion While some studies suggest that plant roots contribute more carbon to soil than surface residues 

(Whitbread et.al,2003), crop residue contributes to soil organic matter and nutrient increases, water retention, and 

microbial and macro invertebrate activity. This effect typically leads to improved plant growth and increased soil 

productivity and crop yield (NRCS, 2006). 

3.2.1.5. Household Waste and Farmyards 

Organic wastes from the house commonly are added to soils as sources of plant nutrients and to improve the 

physical properties of the soil. The common house waste added to the soil is ash (Barbaric, 2006). 

3.2.1.6. Disadvantages of Organic Fertilizer 

Potentially pathogenic improperly-processed organic fertilizers may contain pathogens that are harmful to humans 

or plants because organic fertilizers are derived from a substance like animal feces or plant/animal matter 

contaminated with pathogens (Chen, J.H., 2008 and GTZ, 2009). Limited Nutrient Availability: they are relatively 
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low in nutrient content, so larger volume is needed to supply enough nutrients for plant growth. Hence, large-scale 

agriculture without use inorganic fertilizers it is difficult (Vanlauwe, B., et al, 2010). Accurate application is tie 

due to the composition of organic fertilizers highly variable, so that the accurate application of nutrients to match 

plant production is difficult. 

 

3.3. Inorganic Fertilizer 

The addition of chemical fertilizers might be essential because chemical fertilizers can re-establish the soil fertility 

very quickly and the nutrients are obtainable to the plants as soon as the fertilizers are dissolved in the soil 

(Matsumoto, T. and Yamano, T., 2009). Inorganic fertilizer increases root residues that mean indirectly increases 

organic matter (Scholl, L. and Nieuwenhuis, R., 2004). Due to this recently farmers put an emphasis on chemical 

fertilizer application in order to increase productivity (Basel, N and Sami, M., 2014). Using inorganic Fertilizer is 

very important to increase crop production and soil fertility improvement. 

3.3.1 Advantages of Inorganic Fertilizer 

Inorganic fertilizers are good for the rapid growth of plants because the nutrients are already water soluble. 

Therefore, the effect is usually immediately and fast, contains all necessary nutrients that are ready to use. 

Inorganic fertilizers are quite high in nutrient content and only relatively small amounts are required for 

productivity. The correct amount of applications of inorganic fertilizer can increase soil organic matter through 

higher levels of root mass and crop residues (Chen, J.H., 2008, Han, S.H et al., 2016, GTZ, 2009 and Scholl, L. 

and Nieuwenhuis, R., 2004). 

3.3.2 Disadvantages of Inorganic Fertilizer 

Over-application can result in negative effects such as leaching, pollution of water, acidification and reduces the 

availability of the trace element or alkalization of the soil. Chemical fertilizer enhances the decomposition of soil 

organic matter, which leads to degradation of soil structure and decrease in soil aggregation results in nutrients are 

easily lost from soils through fixation, leaching, gas emission and can lead to diminishing fertilizer efficiency 

(Alimi, T.,2007, Chen, J.H., 2008, GTZ,(2009), Savci, S. (2012) and Adediran, J.A., et al., 2004). Over treatments 

of chemical fertilizers can destroy decomposers and other soil organisms, reduce the colonization of plant roots 

with mycorrhiza and inhibit symbiotic N-fixation by rhizobia due to high N-fertilization (Chen, J.H., 2008, Abedi, 

T., et al., 2010, GTZ,(2009)and Gruhn, P., et al., 2000) and also hazardous to the soil environment. This showed 

that over treatments Chemical fertilizer causes problems not only to the soil health but also to the human health 

and physical environment. 

 

3.4. The Effect of Integrated Organic and Inorganic Fertilizer on Productivity and Soil Fertility 

3.4.1. Integrated Organic and Inorganic Nutrient Management 

The use of locally available, nutrient-rich organic sources is an effective means for improving soil fertility and 

increasing crop yield in view of the escalating cost of inorganic fertilizers and low fertilizer use efficiency of crops 

(Wassie Haile, 2012). Some of the studies conducted to explore alternate organic nutrient sources and partly 

substitute inorganic fertilizers by biomass transfer, farmyard manure (FYM), compost and green manure. 

3.4.2. Effect of Integrated Organic Fertilizer and Inorganic Fertilizer on Soil Fertility. 

Evidence showed that application of FYM alone or in combination with inorganic fertilizers enhances proper 

nutrition and maintenance of soil fertility (Teklu Erkosa and Hailemariam Teklewold; 2009 and Balesh Tulema, 

2005). A study by (Brar, B.S., et al., 2015) showed that integrated use of inorganic fertilizer along with organic 

fertilizer (100% NPK + FYM) improved soil physical conditions such as CEC and pH resulted in higher maize 

and wheat yields. 

According to (Han, S.H et al., 2016) the NPK fertilizer treatment leads to soil acidification, whereas organic 

manure + NPK treatments significantly increased soil pH. Similar type finding was reported by (Walia, M.K., and 

Dhaliwal, S.S., 2010) that the incorporated nutrient management system results in rising organic carbon content, 

available nitrogen, phosphorus, and potassium increasing from 0.390% to 0.543%, 171.7 to 219.3 kg·ha−1 and 20.5 

to 43.3 kg·ha−1 respectively. Several studies revealed that the integrated use of inorganic fertilizer with an organic 

fertilizer like manure significantly (P < 0.05) increases soil organic C content, total N, and the available soil 

nutrients (Ali, M.E. et al., 2009; Zhao, Z., et al., 2014 and Redda, A. and Kebede, F., 2017) improves the overall 

soil properties (Mahmood, F., et al., 2017). For sustainable productivity, mixed use of chemical with organic 

fertilizer has proved to be highly beneficial in terms of balanced nutrient supply (Chen, J.H., (2008), and Ayeni, 

L.S. and Adetunji, M.T., 2010) significantly higher than yields from sole organic fertilizer application 

(Efthimiadou, A., et al.,2010). Also, the use of organic fertilizers together with appropriate chemical fertilizers 

had a higher positive effect on microbial biomass and hence soil health (Elkholy, M.M., et al., 2010 and Abedi, 

T., et al., 2010). 

Compost contains significant amounts of valuable plant nutrients including N, P, K, Ca, Mg and S as well as 

a variety of essential trace elements (Madeleine et al., 2005). Thus, compost can be defined as an organic multi-

nutrient fertilizer (Amlinger et al., 2007). Its nutrient content, as well as other important chemical properties like 
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C/N ratio, pH and electrical conductivity (EC), depends on the used organic feed stocks and compost processing 

conditions. By an appropriate mixture of these organic input materials, hummus and nutrient-rich compost 

substrates can be produced which serves as a substitute for commercial mineral fertilizers in agriculture (Amlinger 

et al., 2007). However, their diverse beneficial properties for amelioration outreach their nutrient content.   

 
Figure1. Effect of mixing organic and inorganic fertilizer on soil fertility and productivity 

 

Table1: Selected physicochemical properties of the experimental soils before planting maize at Antra Catchment, 

Northwestern Ethiopia 

Parameters Mean value  

Bulk density (g cm -3) 1.2 

Particle density (g cm -3) 2.4 

Total porosity (%) 47.8 

pH(H2O) 4.53 

OC (%) 1.6 

Total N (% 0.15 

Available P (ppm) 4.8 

Available S (ppm) 2.9 

CEC (cmole+ kg-1) 32.6 

Exchangeable Ca (cmole+ kg-1) 9.9 

Exchangeable Mg (cmole+ kg-1) 2.1 

Exchangeable K (cmole+ kg-1) 0.6 

Exchangeable Na (cmole+ kg-1) 0.2 

PBS (%) 41.6 

Source; Habtamu (2015); Effects of Organic and Inorganic Fertilizers on Selected Soil Properties after Harvesting 

Maize at Antra Catchment, Northwestern Ethiopia 

Habtamu (2015) was conducted an experiment on the effects of integrated application of compost and 

inorganic fertilizers on soil physical properties after harvesting maize the initial and post-harvest soil is different 

by the effects of integrated application of organic and inorganic fertilizers on bulk density shows from (Table 1 

and 2). The Bulk density decreased after two years maize harvesting (Habtamu, 2015). This decrease in bulk 

density two years after harvesting maize might be due to the increase in OM by the effects of high doses of compost 

application which improved soil aggregates by increasing pore spaces and structures. These results are in consistent 

with that of Tilander and Bonzi (1997), Sylvia et al. (1999) and Weber et al. (2007) who corroborated those organic 

inputs contributed to improve soil structure/aggregation and decreased soil bulk density, and thus increased the 

percentage of pore spaces and as a consequence, soil water infiltration and water holding capacity.  

The effects of integrated application of compost and inorganic fertilizers on soil physical properties two years 

after harvesting maize (Table 2). The total porosity in the soil was increased with the application of organic and 
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inorganic fertilizers two years after harvesting maize (Table 2). The total porosity and bulk density in this study 

which might be due to the fact that as OM increases, soil aggregation and pore spaces increases while bulk density 

and compaction/sealing decreases by increasing the total porosity of the soil. These results were supported again 

by Sylvia et al. (1999) who elucidated that OM contributes for improving soil structure or aggregation, water 

infiltration and water holding capacity.   

Table 2: Effects of integrated application of organic and inorganic fertilizers on selected soil physical properties 

two years after harvesting maize at Antra Catchment, Northwestern Ethiopia 

Parameters 

N and S ( kg ha-1) Bulk density (g kg-1) Total porosity (%) 

Compost ( ton ha-1) 

N S 0 5 10 0 5 10 

 0 1.27 1.24 0.91 39.9 49.4 61.8 

0 15 1.15 1.05 1.01 53.1 58.0 57.9 

 30 1.11 1.09 0.88 56.5 55.5 63.0 

 0 1.22 1.07 0.98 46.1 55.2 61.6 

60 15 1.16 0.99 1.0 50.6 61.2 59.7 

 30 1.18 1.1 1.02 46.2 55.1 58.0 

 0 1.14 1.05 0.89 52.3 55.9 62.1 

120 15 1.19 0.99 0.91 47.3 59.3 61.9 

 30 1.25 1.25 0.93 50.0 49.6 62.0 

Source; Habtamu (2015) 

 

Table 3: Selected soil chemical properties after maize harvest in response to the integrated application of organic 

and inorganic fertilizers 
N and S Parameters 

 pH-H2O Total N (%) Av. P (ppm) OC (%) Av. S (ppm) CEC (cmol+kg-1 

(kg ha-1) Compost (ton ha-1) 

N S 0 5 10 0 5 10 0 5 10 0 5 10 0 5 10 0 5 10 

0 0 4.51 4.46 4.57 0.12 0.13 0.14 5.23 5.26 5.79 0.10 1.80 1.83 2.91 3.73 3.67 31.4 29.6 29.6 

15 4.51 4.45 4.47 0.12 0.14 0.15 5.35 5.70 5.96 1.69 2.23 1.82 3.59 3.76 3.82 29.9 29.3 29.5 

30 4.5 4.46 4.4 0.13 0.14 0.14 5.31 5.44 6.05 1.86 1.84 1.95 3.73 3.76 3.91 31.9 30.8 31.9 

0 4.51 4.43 4.39 0.13 0.14 0.15 5.35 6.07 5.79 1.82 1.92 1.89 3.26 3.76 3.79 23.5 30.5 29.8 

60 15 4.47 4.42 4.42 0.13 0.14 0.15 5.45 5.7 5.88 1.84 1.89 1.86 3.56 3.85 3.79 31.9 33.1 28.3 

30 4.38 4.43 4.45 0.13 0.13 0.13 5.42 5.70 5.44 1.84 1.87 2.53 3.62 3.82 3.88 29.9 31.9 33.6 

0 4.37 4.42 4.43 0.13 0.14 0.18 5.42 5.61 6.23 1.80 1.76 1.94 3.53 3.76 3.82 30.8 31.1 29.3 

120 15 4.42 4.43 4.48 0.14 0.15 0.16 5.26 5.96 5.96 1.89 1.92 2.07 3.65 3.82 3.9 31.7 30.5 24.4 

30 4.44 4.4 4.46 0.13 0.14 0.14 5.35 5.88 6.14 1.91 1.84 1.88 3.70 3.91 4.03 31.1 29.7 31.6 

Source; Habtamu (2015); Effects of Organic and Inorganic Fertilizers on Selected Soil Properties after Harvesting 

Maize at Antra Catchment, Northwestern Ethiopia 

According to Habtamu (2015) stated the effects of integrated application of compost and inorganic fertilizers 

on soil chemical properties after two years maize harvesting this experiment indicated that pH was affected by 

integrated application of organic and inorganic fertilizers which was increased with the application of high doses 

of compost compared to the initial soil. The highest pH (4.57) was observed in plots treated with 10 t compost ha-

1 and nil rates of chemical fertilizers that gave a slight increase (0.9%) from the initial soil. There is positive 

correlation between pH and OM two years after harvesting maize (Table 3). The compost has liberated alkaline 

substances and cations such as Ca2+, Mg2+, K+ which increase CEC and Organic carbon in the soil was increased 

after two-year harvesting maize with the application of organic and inorganic fertilizers. These results are 

consistent with that of Lie et al. (2010) and Xueli et al. (2012) who reported that the application of OM in 

combination with inorganic fertilizers exerted greater influence and linearly increased soil OC levels.  

In general, integrated application of organic and inorganic fertilizers improved soil physicochemical 

properties. Locally available OM such as compost is a rigorous source of plant nutrients which were approved by 

this experiment and par with different authors. Wakene et al. (2007) elucidated that integrated nutrient 

management is an option to alleviate soil fertility problems as it utilizes available organic and inorganic nutrients 

for sustainable agricultural production and productivity. Aspasia et al., (2010) also revealed that combined use of 

NPK and FYM increased soil OC, total N, P and exchangeable K by 47, 31, 13 and 73%, respectively compared 

to the sole application of NPK fertilizers. According to the reports of Vanlauwe et al. (2001) and Tayebeh, et al. 

(2010), when one applies compost along with chemical fertilizers, compost prevents nutrient losses and 

consequently, integrated use of inorganic fertilizers and compost improved the efficiency of chemical fertilizers 

and crop productivity as well as sustain soil health and fertility. Similarly, Tchale and Sauer (2007) indicated that 

the productivity of poor smallholder farmers in Sub-Saharan Africa can greatly be improved by the combined uses 

of organic and inorganic based sources of fertilizers.   

The   beneficial   effects   of combined use of organic and inorganic nutrients on soil fertility and crop yields 

have been repeatedly shown in field trials (Roland, et al., 1997). Highly productive soils with supplemental 
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fertilizer, lime, manure and proper choice of disease free, high yielding varieties are apt to have higher OM contents 

than comparable less productive soils due to the amounts of root and top residues to be returned to soils. 

Combination of OM and mineral fertilizers provides ideal environmental conditions for crops as OM improves 

soil properties while mineral fertilizers supply plant nutrients which are limited (FAO, 2000; Vanlauwe et al., 

2006). Ayeni and Adetunji (2010) also reported that integrated application of poultry manure and NPK fertilizers 

was more effective in increasing nutrient availability and crop yield than the sole application of any of fertilizer 

materials. Furthermore, Teklu et al. (2004) indicated that integrated use of FYM and inorganic fertilizers greatly 

improved soil quality, leading to sustainability.  

Organic matter such as compost application is also affordable and less risky soil nutrient management 

practices which sustains cropping system through better nutrient recycling, improved soil structure and water 

holding capacity (Makind, 2007; Adejumo et al., 2010). Tiwari et al. (2002) also elucidated that application of 

OM in fertilization schedule improved OC status and available N, P, K and S in soils which sustain its health. 

Similarly, significant improvements were observed in soil total N, OC, available P and CEC by using organic 

amendments (World Bank, 1995). Ezekiel (2010) also reported that OM increases available moisture content of 

soils, moderates soil acidification, improves soil bulk density, increase buffering capacity against drastic change 

in pH, completion A13+ and thereby reducing its toxicity, improves soil aeration and beneficial microbial activities 

as well as CEC of the soil. Zhihui et al. (2007) also indicated that compared to the control, long-term application 

of high amount of FYM increased OC, total N and S contents by 63, 50 and 37%, respectively. Furthermore, low 

soil OM content has been implicated for poor soil structure, low N availability, poor soil aeration and high soil 

compaction (María et al., 2014). 

Nitrogen and phosphorous are the most limiting nutrients for wheat production that affect the rapid plant 

growth and improves grain yield. Under most field conditions, the amounts of soluble and readily mineralized soil 

N are insufficient to meet the crop requirement. Therefore, to obtain better growth of high yielding crops, N as 

chemical fertilizer, manure, crop residue, or other source, must be added. Asnakew Woldeab et al. (1991) also 

reported that increased usage of N fertilizer is considered as one of the primaries means of increasing wheat grain 

yield in Ethiopia. the effects of farmyard manure, compost, vermicompost, and N and P fertilizers and their 

combinations on the yield of wheat and soil chemical properties. 

Table 4: The effect of organic and inorganic fertilizer application on soil chemical properties analyzed for samples 

after harvest of the crops 2014 and 2015. 

Treatments  pH (H2O) N (%) P(PPM) OC (%) 

Recom.N and p 4.14 0.17 10.17 1.18 

Conventional compost  5.0 0.25 14.69 1.61 

Farmyard manur (FYM) 5.06 0.27 16.26 1.75 

Vermicompost VC 5.03 0.24 17.1 1.67 

50% VC + 50 % FYM 4.89 0.22 13.75 1.46 

50%VC + 50% FYM 4.8 0.22 14.15 1.58 

33% VC + 33% CC + 33% FYM 4.85 0.25 17.37 1.69 

50% VC + 50% NP 4.8 0.22 15.38 1.63 

50% CC + 50% NP 4.7 0.20 13.43 1.55 

50% FYM + 50% NP 4.8 0.23 15.03 1.61 

Source (Girma and Gebreyes 2018) 

Girma and Gebreyes (2018) Conducted an experiment on organic and inorganic fertilizer application and its 

effect on yield of wheat and soil chemical properties of Nitisols the research finding out put at Holetta Agricultural 

Research Center in 2014 to 2015 these results of soil analysis after harvesting revealed that application of organic 

fertilizer improved soil pH, OC, total N and available P in (Table.4). Therefore, from the results of this finding it 

can be concluded, combined or multiple use of chemical fertilizer and locally available organic fertilizer 

application is the best approach for achieving higher soil fertility and the way of recycling soil nutrients.  

3.4.3. Experimental Results on the Effect of Integrated Organic Fertilizer and Inorganic Fertilizer on Crop 

Productivity 

3.4.3.1 Maize  

Mahmood, F., et al. (2017) reported that mixed use of organic with inorganic fertilizers significantly (p < 0.05) 

increased maize yield than individual use of organic or inorganic fertilizer (Ayeni, L.S. and Adetunji, M.T., 2010). 

The other the integrated use of poultry manure along with NPK fertilizer were more successful in rising nutrient 

availability and maize yield than the sole application of any of the fertilizer materials on sandy soil, loam texture 

with a high proportion of coarse sand (84%). Similarly, Brar, B.S., et al., (2015) reported that integrated use of 

inorganic fertilizer along with organic fertilizer (100% NPK + FYM) was improved soil physical conditions and 

increased in soil organic carbon might have resulted in higher maize yields. The finding of several researchers 

showed that integrated use of chemical and organic fertilizer has proved to significantly increase maize 

productivity (Efthimiadou, A., et al., 2010; Gemechu, B., et al., 2017 and Wapa, J.M., et al., 2014). 
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Table 5: Effect of enriched FYM and inorganic fertilizers on grain yield Agronomic result data of hybrid maize 

(BH-140) at Chiro, Western Hararghe, Ethiopia from 2008 to 2010 

Treatment Mean grain yield of maize (kg/ha) 

Control (0 FYM and 0 N and P) 1647.5 

10 t/ha FYM+0 N and P 6652.5 

8 t/ha FYM and 25 kg/ha N + 20 kg/ha P 5857 

6 t/ha FYM and 50 kg/ha N + 40 kg/ha P 5170.5 

4 t/ha FYM and 75 kg/ha N + 60 kg/ha P 8158.5 

2 t/ha FYM and 100 kg/ha N + 80 kg/ha P 6668.5 

100 kg/ha N + 100 kg/ha P 6997 

Source (Zelalem, 2014.) 

Zelalem., (2014) conducted an experiment on Effect on grain yield from the application of FYM and inorganic 

fertilizers at Chiro, eastern Ethiopia in this finding the highest yield was 8158.5kg/ha and the lowest yield was 

1647.5 kg/ha recorded at treatments Control (0 FYM and 0 N and P) and 4 t/ha FYM and 75 kg/ha N + 60 kg/ha 

P respectively. Thus, it is recommended that, application of 4 t/ha FYM incorporated with 75 kg of N and 60 kg 

of P at Chiro can significantly increase hybrid maize (BH-140) yield and its harvest index and sustain its 

productivity over years. However, profitability of this technology needs to be tested at different locations and in 

different seasons in the eastern part of Ethiopia. Application of farmyard manure (FYM) alone or in combination 

with inorganic fertilizers helps in proper nutrition and maintenance of soil fertility in maize fields when applied at 

proper doses replenishing the most deficient macro and micro nutrients which in turn help in getting the highest 

grain yield and harvest index in hybrid maize varieties. 

3.4.3.2. Rice  

Moe, K., et al., (2017) Carried out an experiment on the “Combined Effect of Organic Manures and Inorganic 

Fertilizers on the Growth and Yield of Hybrid Rice”. The result showed that the integrated application of organic 

manures with inorganic fertilizers was effective in enhancing the growth and yield of hybrid rice. These outcomes 

have the great potential for reducing the use of chemical fertilizers without decreasing the yield of hybrid rice 

(Redda, A. and Kebede, F., 2017) Conducted research on the “Effects of Integrated use of Organic and Inorganic 

Fertilizers on Soil Properties Performance, using Rice (Oryza sativa L.)”. The results showed that the integrated 

use of organic manure with inorganic fertilizers not only increased the rice yield but also improved the fertility 

status of the soil than inorganic fertilizers alone. Experimental studies on rice by (Alim, M.A., 2012) Showed that 

for improvement rice productivity, mixed use of synthetic N with organic N sources is needed to be practiced. 

Similarly, many authors have suggested that rice productivity was significantly raised by the combined application 

of organic with inorganic fertilizes (Ali, M.E. et al., 2009, Nyalemegbe, K.K et al., 2009 and Gangmei, T.P. and 

George, P.J.2017)  

3.4.3.3 Wheat  

Chekolle, A.W., (2017) Conducted research on the “Evaluation of Synergistic Effect Organic and Inorganic 

Fertilizing System on Grain Yield of Bread Wheat (Triticum aestivum L.) At Southern Tigray, Northern Ethiopia”. 

The outcome showed that the incorporated use of farmyard manure with N and P fertilizers are efficient than the 

use of either N/P or farmyard manure alone. A similar result was reported by Agegnehu, G., et al., (2014) that the 

incorporated application of organic with inorganic fertilizers enhanced the yield of wheat as well as soil fertility. 

Abbas, G., et al., (2012) Reported that application of NPK with poultry manure significantly increased wheat 

productivity. Several investigators have concluded that combined use inorganic fertilizer with organic materials 

perform better in terms of improving productivity and yields of wheat (Akhtar, MJ et al., 2009; Brar, B.S., et al., 

2015 and Khan, S. and Khalil, S.K., 2014). 

Applications of all inorganic fertilizers with or without FYM influenced wheat yield at Hagerselam, Southern 

Ethiopia. Combined application of 20 tons FYM ha-1 with 46 kg N and 40 kg P ha-1 gave the highest grain yield 

of wheat (Wassie Haile et al., 2010). Even if the amounts are huge, Wassie Haile et al. (2010) recommended the 

application of 23 kg N and 20 kg P ha-1 with 20 tons FYM ha-1 or 46 kg N and 40 kg P ha-1 with 10 tons FYM ha-

1 for farmers around Hagerselam, southern Ethiopia.  On the other hand, application of 6 tons FYM ha-1 and 30 

kg N ha-1 gave the highest wheat grain yield in central highlands of Ethiopia but a comparable result was obtained 

due to 3 tons FYM ha-1 and 30 kg N ha-1. The economic analysis revealed that 6.85 tons FYM ha-1 and 44 kg N 

ha-1 for the wheat crop was the economic optimum rates (Teklu Erkosa and Hailemariam Teklewold, 2009).  

Another experiment conducted on red soils at Holeta indicated that the effect of the combined application of 

inorganic N and P fertilizers and FYM highly significantly increased wheat grain yield (Getachew et al., 2014). 

The application of 60/20 kg N/P ha-1 and 30/10 kg N/P ha-1 with 50 % manure and compost as N equivalence 

increased mean grain yield of wheat by 151 and 129 %, respectively compared to the control, and by 85 and 68 %, 

respectively compared to application of 23/10 kg N/P ha-1. In their recent work, Abdi Ahmed et al. (2016) found 

that despite the highest grain yield achieved with 92 kg N ha-1 + 160 kg P2O5 ha-1 + 20 tons FYM ha-1, application 

of 92 kg N ha-1 + 160 kg P2O5 ha-1 + 0 FYM ha-1 was more economical in Jijiga plain, eastern Ethiopia.  Nigus et 
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al. (2014) also reported applying 6 tons compost ha-1 with 34.5/10 kg N/P ha-1 (50 % of the recommended NP) 

gave a wheat yield increase of 521 %, and followed by 8 tons compost ha-1 (442%) and 8 tons compost ha-1 (361 %) 

applied with 34.5/10 kg N/P ha-1 over the control, no compost & N-P fertilization (Table 6). The residual effect 

from the 1-year application of compost and inorganic fertilizers also gave yield benefits ranging from 7 to 271 %. 

This indicates that farmers who cannot afford to apply compost every year could improve productivity by as much 

as 271 % by applying compost every other year (Nigus et al., 2014). Another trial conducted at Adet Research 

Center revealed that wheat after green manure incorporation resulted in significantly higher grain yields. Two-

Year mean grain yield showed that incorporation of lupine as green manure increased grain yield of wheat more 

than green manure vetch (Yeshanew and Asgelil, 1999). Mean grain yields of all treatments were significantly 

higher in the first year than in the second year. A significantly higher yield obtained from lupine-manure plots than 

vetch-manure and the control plots which gave 1.8- and 1.4-tons ha-1 respectively (Yeshanew and Asgelil, 1999).   

Table 6: The use of compost and inorganic fertilizer on bread wheat Agronomic result data in the Gumara 

Maksegnit watershed, North Gondar  

Compost* (t ha-1) N-P fertilizer (kg ha-1)  Grain yield (kg ha-1) 

0 0  604 

0 17.3-5 1233 

0 34.5-10 1538 

4 0  1514 

4 17.3-5 2381 

4 34.5-10 2787 

6 0  2057 

6 17.3-5 2576  

6 34.5-10 3752 

8 0  2727 

8 17.3-5 2707 

8 34.5-10 3279 

Source: Nigus et al., 2014 

The application of 4, 6 and 8 t compost ha-1 imply addition of 0.19, 0.29, and 0.38 kg available P ha-1; 40, 60, 

and 80 kg exchangeable Ca ha-1; 7, 10.5, and 14 kg exchangeable Mg ha-1; 1.9, 2.8, and 3.7 kg exchangeable K ha-

1; and 0.8, 1.1, and 1.5 kg exchangeable Na ha-1. 

Table 7: Effects of integrated nutrient application on wheat yield Agronomic result data 

Year GY(kg/ha) BY(kg/ha) 

2014 5177.3 14651.5 

2015 5749 17174.2 

Treatments    

Recom.N and p 6241 18917 

Conventional compost  5790  14500 

Farmyard manur (FYM) 4635 13667 

Vermicompost VC 5144  15333 

50% VC + 50 % FYM 5213 15583 

50%VC + 50% FYM 5189.3 15125 

33% VC + 33% CC + 33% FYM 5923 17000 

50% VC + 50% NP 6698 19417 

50% CC + 50% NP 5940.7  17000 

50% FYM + 50% NP 6148.3 16583 

Source (Girma and Gebreyes, 2018) 

According to reporting Girma and Gebreyes, 2018 on conducted an experiment on Organic and inorganic 

fertilizer application and its effect on yield of wheat and soil chemical properties of Nitisols research finding out 

put at Agricultural Research Center 2014 to 2015 the highest wheat grain and biomass yield (6698 kg/ha and 19417 

kg/ha respectively) were obtained from the application of 50% VC and 50% N and P followed by full dose of 

recommended rate N and P from inorganic fertilizer resulting in 6241 kg/ha grain and 18917 kg/ha biomass yields 

respectively. Therefore, the results of this study have clearly indicated that it is possible to fairly increase wheat 

yield through combined or multiple nutrient application approach, rather than applying nutrient from one source. 

In line with the current result, research findings of Tekalign Mamo et al. (2001) and Getachew et al. (2012) 

indicated that wheat has showed significance response to the combined soil fertility management treatments 

containing both organic and inorganic forms under farmers‟ field condition that they could be considered as 

alternative options for sustainable soil and crop productivity in the degraded highlands of Ethiopia. Moreover, the 

crop has responded differently to application of N and P on different soil types.   
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3.4.3.4. Tomato  

A study by Isitekhale, H.H., et al. (2013) showed that the use of mixed NPK fertilizer along with poultry manure 

was more effective for tomato cultivation. Similarly, by Charles, O., Haruna, I. and Raphael, O., 2012) reported 

that the mixed use of organic with inorganic fertilizers significantly (p ≤ 0.05) increased the total number of 

collected tomato and weight of harvest. According Islam, M.A., et al. (2017) mixed fertilizer (organic+ inorganic) 

created the highest amount of flower clusters (31.2), fruit clusters (24.9), fruit yield (15.3 t/ha) and plant height 

(71.6 cm) than to the no fertilizer application. The result showed that the effect of mixed fertilizers on tomato yield 

was significantly (p < 0.01) higher yields than the control (no fertilizer application). Khan, A., et al. (2017) 

Conducted an experiment on the “Effect of compost and inorganic fertilizers on yield and quality of tomato” the 

result showed the yield and quality parameters of tomato fruit increased significantly (P ≤ 0.05) by a mixed-use of 

compost with inorganic fertilizers. Also, the study by Ogundare, S.K., et al. (2015) showed that the use of inorganic 

and organic fertilizer had better results on tomato productivity.  

3.4.3.5. Teff 

The Effects of integrated nutrient application on teff yield and yield components tef through integrated nutrient 

application approach, rather than applying nutrient from one source the current result, research findings of Tekalign 

et al. (2001), Ayalew (2011) and Getachew et al. (2012) indicated that teff has showed significance response to 

the integrated soil fertility management treatments containing both organic and inorganic forms under farmers‟ 

field condition that they could be considered as alternative options for sustainable soil and crop productivity in the 

degraded highlands of Ethiopia. 

 

4. SUMMARY AND CONCLUSION 

Soil erosion, continuous cultivation, and low nutrient application are the major cause of the decline in soil fertility 

in Ethiopia. In some cases, the loss of organic matter together with the loss of topsoil aggravates the problem of 

soil water retention resulting in moisture stress rather than nutrient deficiency. Due to the high cost of fertilizer, 

most of the farmers in the country use less amount with the blanket recommendation, this becomes complex for 

management due to intricate combinations of agro-climate, the soil, topography and the socio-economic condition 

of various locations. Therefore, the blanket recommendation and other fertilizer and pesticide application alone in 

Ethiopia are not a sufficient solution to the existing problem in the face of the farmer and in the face of reality. 

The solution should be the one which considers the complex interactions of agro-climate, soil and the topographic 

environmental condition of the locality. Integrated soil fertility management is the best option to solve the existed 

soil nutrient problem. It is important to analyze the complex interactions and effects of the agro-climate, soil, and 

the environment with the various agronomic practices. 

Integrated soil fertility management plays a critical role in both short-term nutrient availability and longer-

term maintenance of soil organic matter and sustainability of crop productivity and integrated use of inorganic 

fertilizers and organic fertilizer improved the efficiency of chemical fertilizers and crop productivity as well as 

sustain soil health and fertility. The results showed that the integrated application of organic and inorganic 

fertilizers improve the productivity of crops as well as the fertility status of the soil. However, ISFM is the notably 

preferred option in replenishing soil fertility and enhancing productivity, it is not yet widely taken up by farmers.  

Generally, it is understood that the positive impacts of organic sources application on crop yield and soil 

properties can be realized after long term applications. In addition to improving the long-term productivity of the 

soil, this soil fertility management approach has resulted in a large cost saving of mineral fertilizers. Using organic 

fertilizers in combination with inorganic fertilizers has also shortened days to maturity, which is a good strategy 

to enable the plant to escape terminal moisture stress in rain-fed crop production. Thus, considering the poor soil 

fertility management by resource-poor smallholder farmers and the high cost of mineral fertilizers, combined use 

of organic and mineral fertilizers at justifiable rates is central to enhance the productive capacity of the soil and to 

improve crop yield and productivity. 

In various cases, the loss of organic matter results in reducing physical, biological and functional properties 

of soil. Organic fertilizers have more benefits in the long run compared to inorganic fertilizers. Organic fertilizer 

improves the physical, biological, and chemical properties of soil but the nutrients may not be as readily available 

to the plants. Inorganic fertilizer is usually immediately and fast containing all necessary nutrients that are ready 

for plants. The excess use of inorganic fertilizers in agriculture can lead to soil deterioration, soil acidification, and 

environmental pollution. The integrated soil fertility management system is an alternative approach for the 

sustainable and cost-effective management of soil fertility and is characterized by reduced input of inorganic 

fertilizers and combined use of inorganic fertilizers with organic materials. The Combined applications of organic 

and inorganic fertilizers improve soil fertility, productivity and reduce the impact of inorganic fertilizer on the 

environment. So, it is an alternative way for sustainable soil fertility and crop productivity in Ethiopia. As research 

finding effect of integrated use of organic and inorganic fertilizers improve soil fertility, increasing crop yield of 

maize, wheat, teff, rice, and tomato and also increasing the biomass of yield.  

This review indicated that different crops has showed significance response to the combined soil fertility 
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management treatments containing both organic and inorganic forms under farmers’ field condition that they could 

be considered as alternative options for sustainable soil and crop productivity in the soil fertility degraded of soil 

in Ethiopia. To maintain soil fertility, farmers have to take note of the characteristics and constraints of their soils 

and use sustainable management practices to conserve and improve fertility. Farmers deliberately incorporate 

household refuse, crop residues, animal manures, compost, biofertilizer and inorganic fertilizer into compound 

farm soils with the sole purpose of improving soil fertility and to enhance crop productivity. The objective of this 

review has assessed the effects of integrated organic and inorganic fertilizers on soil fertility and productivity. 

Therefore, farmers will be adopting this technology for increasing the crop yield and soil fertility. 

 

5. REFERENCE 

Abbas, G., Khattak, J., Mir, A., Ishaque, M., Hussain, M., Wahedi, H., Ahmed, M.S and Ullah, A. (2012) Effect 

of Organic Manures with Recommended Dose of NPK on the Performance of Wheat (Triticum aestivum L.). 

The Journal of Animal and Plant Sciences, 22, 683-687.  

Abdi Ahmed. 2016. Response of bread wheat (Triticum aestivum L.) varieties to the application of mineral NP 

fertilizers and farmyard manure in Jijiga plain, Eastern Ethiopia. Ph.D. Thesis, Haramaya University, Ethiopia. 

Abedi, T., Alemzadeh, A. and Kazemeini, S. (2010) Effect of Organic and Inorganic Fertilizers on Grain Yield 

and Protein Banding Pattern of Wheat. Australian Journal of Crop Science, 4, 384-389. 

Adediran, J.A., Taiwa, L.B., Akande, M.O., Sobulo, R.A. and Idown, O.J. (2004) Application of Organic and 

Inorganic Fertilizer for Sustainable Maize and Cowpea Yield in Nigeria. Journal of Plant Nutrition, 27, 1163-

1181.  https://doi.org/10.1081/PLN-120038542  

Adejumo SA, Togun AO, Adediran JA, Ogundiran MB (2010). Effects of Compost Application on Remediation 

and the Growth of Maize Planted on Lead Contaminated Soil. Department of Crop Protection and 

Environmental Biology, University of Ibadan, Ibadan. Nigeria, 19th World Congress of Soil Science, Soil 

Solutions for a Changing World, 1-6 August 2010, Brisbane, Australia. Published on DVD. 

Agegnehu, G., van Beek, C. and Bird, M.I. (2014) Influence of Integrated Soil Fertility Management in Wheat and 

Tef Productivity and Soil Chemical Properties in the Highland Tropical Environment. Journal of Soil Science 

and Plant Nutrition, 14, 532-545.  

Akhtar, M.J., Asghar, H.N., Shahzad, K. and Arshad, M. (2009) Role of PlantGrowth Promoting Rhizobacteria 

Applied in Combination with Compost and Mineral Fertilizers to Improve Growth and Yield of Wheat 

( Triticum aestivum ). Pas stan Journal of Botany, 41, 381-390.  

Ali, M.E., Islam, M.R. and Jahiruddin, M. (2009) Effect of Integrated Use of Organic Manures with Chemical 

Fertilizers in the Rice-Rice Cropping System and Its Impact on Soil Health. Bangladesh Journal of 

Agricultural Sciences, 34, 81-90.   

Alim, M.A. (2012) Effect of Organic and Inorganic Sources and Doses of Nitrogen Fertilizer on the Yield of Boro 

Rice. Journal of Environmental Science and Natural Resources, 5, 273-282. 

https://doi.org/10.3329/jesnr.v5i1.11592. 

Alimi, T., Ajewole, O.C., Awosola, O. and Idowu, E.O. (2007) Organic and Inorganic Fertilizer for Vegetable 

Production under Tropical Conditions. Journal of Agricultural and Rural Development, 1, 120-136. 

Amlinger F., Peyr S., Geszti J., Dreher P.,  Karlheinz W. and Nortcliff S. 2007. Beneficial effects of compost 

application on fertility and productivity of soils. Literature Study, Federal Ministry for Agriculture and 

Forestry, Environment and Water Management, Austria, Retrieved from.  

www.umweltnet.at/filemanager/download/20558/. 

Aspasia E, Bilalis D, Karkanis A, Williams BF (2010). Combined organic nad inorganic fertilization enhances soil 

quality and increased yield, photosynthesis and sustainability of sweet maize crop. Australian Journal of Crop 

science, 4(9): 722 - 729. 

Assefa Abegaz, (2005). Farm management in mixed crop-livestock systems in the Northern Highlands of Ethiopia. 

Ph.D. thesis at Wageningen University, Wageningen, The Netherlands ISBN:      90-8504-303-4.        

Ayeni LS, Adetunji MT (2010). Integrated Application of Poultry Manure and Mineral Fertilizer on Soil Chemical 

Properties, Nutrient Uptake, Yield and growth components of maize. Nature and Science, 8(1): 60 - 67. 

Ayeni, L.S. and Adetunji, M.T. (2010) Integrated Application of Poultry Manure and Mineral Fertilizer on Soil 

Chemical Properties, Nutrient Uptake, Yield and Growth Components of Maize. Nature and Science, 8, 60-

67.   

Balesh Tulema. 2005. Integrated Plant Nutrient Management in Crop Production in the Central Ethiopian 

highlands. Ph.D. Thesis, Norwegian University of Life Sciences, Norway. 

Barbarick, (2006). Organic Materials as Nitrogen Fertilizers.   

Basel, N. and Sami, M. (2014) Effect of Organic and Inorganic Fertilizers Application on Soil and Cucumber 

(Cucumis Sativa L.) Plant Productivity. International Journal of Agriculture and Forestry, 4, 166-170. 

Bationo A, Hartemink A, Lumgu O, Naimi M, Okoth P, Smaling E, Thaiombiano L. 2006. African Soils: Their 

Productivity and Profitability of Fertilizer Use. Africa Fertilizer Summit. Abuja, Nigeria. 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online)  

Vol.12, No.3, 2022 

 

21 

Bekunda, B., Sanginga, N. and Woomer, P.L. 2010. Restoring soil fertility in sub-Sahara Africa. Advances in 

Agronomy, 108: 184-236. 

Brady, N.C. and R.R. Weil, 2002. The Nature and Properties of Soils. 13th ed. Pearson Education Ltd., USA. 

Brar, B.S., Singh, J., Singh, G. and Kaur, G. (2015) Effects of Long Term Application of Inorganic and Organic 

Fertilizers on Soil Organic Carbon and Physical Properties in Maize-Wheat Rotation. Agronomy, 5, 220-238.   

Channappagoudar, B.B., Biradar, N.R., Patil, J.B. and Gasimani, C.A.A. 2007. Utilization of weed biomass as an 

organic source in sorghum. Karnataka Journal of Agricultural Sci.20(2): 245-248. 

Charles, O., Haruna, I. and Raphael, O. (2012) Response of Tomato ( Lycopersicon esculentum ): Growth and 

Yield, too Rates of Mineral and Poultry Manure Application in the Guinea Savanna Agro-Ecological Zone in 

Nigeria. Journal of Biology, Agriculture and Healthcare, 2, 44-56.   

Chekolle, A.W. (2017) Evaluation of Synergistic Effect Organic and Inorganic Fertilizing System on Grain Yield 

of Bread Wheat ( Triticum aestivum L.) at Southern Tigray, Northern Ethiopia. Advances in Crop Science 

and Technology, 5, 269.   

Chen, J.H. (2008) The Combined Use of Chemical and Organic Fertilizers and/or Biofertilizer for Crop Growth 

and Soil Fertility. Taichung, Taiwan. 

Drechsel, P., Gyiele, L., Kunze, D. and Cofie, O. 2001. Analysis: Population density, soil nutrient depletion, and 

economic growth in sub-Saharan Africa. Ecological Economics. 38: 251-258. 

Edwards S. and Hailu A. 2011. How to make compost and use: Climate Change and Food. 

Edwards, S., A. Asmelash, H. Araya, and T.B. Gebre-Egziabher. (2006). “Impact of Compost  Use on Crop 

Production in Tigray, Ethiopia.” Rome: FAO, Natural Resources   Management and Environment Department. 

Efthimiadou, A., Bilalis, D., Karkanis, A. and Williams, B.F. (2010) Combined Organic/Inorganic Fertilization 

Enhances Soil Quality and Increased Yield, Photosynthesis and Sustainability of Sweet Maize Crop. 

Australian Journal of Crop Science, 4, 722-729. 

Eichler-Lobermann, B., Kohne, S. and Koppen, D. 2007. Effect of organic, inorganic, and combined organic and 

inorganic P fertilization on plant P uptake and soil P pools. J. Plant Nutr. Soil Sci. 170: 623-628. 

Elkholy, M.M., Samira, E., Mahrous and El-Tohamy, S.A. (2010) Integrated Effect of Mineral, Compost and 

Biofertilizers on Soil Fertility and Tested Crops Productivity. Research Journal of Agriculture and Biological 

Sciences, 5, 453-465.  

Eyassu Elias., (2002). Farmers perceptions of soil fertility changes and management. ISD and         SOS-Sahel 

International (UK).EDM Printing press. Addis Ababa, Ethiopia. 

Fageria, N.K. 2009. The Use of Nutrients in Crop Plants. CRC Press, Taylor and Francis Group, USA. 

FAO (Food and Agriculture Organization) of the United Nations International Fertilizer Industry Association 

(2000). Fertilizers and their Use. A Pocket Guide for Extension Officers, Fourth edition, Rome. pp.3 - 14. 

FAO (Food and Agriculture Organization), 2005. The Importance of Soil Organic Matter, Key to Drought-resistant 

Soil and Sustained Food and Production, Edited by Alexandra B. and José B., FAO Soils Bull. No. 80 Rome, 

Italy. 

Fentahun Ejigu., (2010). Bio-slurry in Ethiopia: What it is and How to Use it. 

Foth, H.D (1990). Fundamentals of Soil Science, 8th Ed. John Wiley and Sons, Inc., New York, USA. p.360. 

Gangmei, T.P. and George, P.J. (2017) Black Rice CV. “Chakhao Amubi” (Oryza s ativa L.) Response to Organic 

and Inorganic Sources of Nutrients on Growth, Yield and Grain Protein Content. Journal of Pharmacognosy 

and Phytochemistry, 6, 550-555.  

Gemechu, B., Etana, A., Senbeta, F. and Tolossa, D. (2017) Effect of Integrated Farmyard Manure and NP 

Fertilizers Use on Hybrid Maize Yield and Soil Properties in Western Ethiopia. Net Journal of Agricultural 

Sciences, 5, 85-93.  https://doi.org/10.30918/NJAS.53.17.036. 

Getachew Agegnehu, Angaw Tsigie and Agajie Tesfaye, 2012. Evaluation of crop residue retention, compost and 

inorganic fertilizer application on barley productivity and soil chemical properties in the central Ethiopia 

highland. Ethiopia. J. Agric. Sci. 22: 45-61. 

Getachew Agegnehu, G., C. vanBeek and M. I. Bird. 2014. Influence of Integrated Soil Fertility Management in 

Wheat and Tef Productivity and Soil Chemical Properties in the Highland Tropical Environment. Journal of 

Soil Science and Plant Nutrition 14 (3): 532-545. 

Gete Z., Getachew A., Dejene A. and Shahid R. 2010. A Report on Fertilizer and Soil Fertility. 

Ghosh, P.K., P. Ramesh, K.K. Bandyopadhyay, A.K. Tripathi, K.M. Hati, A.K. Misra and C.L.Acharya, 2004. 

Comparative effectiveness of cattle manure, poultry manure, phosphocompost and fertilizer-NPK on three 

cropping systems in vertisols of semi-arid tropics. I. Crop yields and system performance. Indian Institute of 

Soil Science, Nabibagh, Berasia Road, Bhopal 462038, Madhya Pradesh, India.Available online 1 April 2004. 

Girma Chala and Gebreyes Gurmu,2018 Organic and Inorganic Fertilizer Application and its Effect on Yield of 

Wheat and Soil Chemical Properties of Nitisols Ethiopian Institute of Agricultural Research (EIAR), 2018 

Website: http://www.eiar.gov.et. 

GTZ (2009) Food Crisis and Land: The World Food Crisis, Land Degradation and Sustainable Land Management: 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online)  

Vol.12, No.3, 2022 

 

22 

Linkages, Opportunities and Constraints.   

Gurung. J, (1997). Review of Literature on Effects of Slurry Use on Crop production final report.The Biogas 

Support Program Nepal. 

Habtamu AD (2015). Effects of Organic and Inorganic Fertilizers on Selected Soil Properties after Harvesting 

Maize at Antra Catchment, Northwestern Ethiopia. Int. J.Agric. Soil Sci. Vol. 3(5): 68-78 

Han, S.H., Young, J., Hwang, J., Kima, S.B. and Parka, B. (2016) the Effects of Organic Manure and Chemical 

Fertilizer on the Growth and Nutrient Concentrations of Yellow Poplar ( Liriodendron tulipifera Lin.) in a 

Nursery System. Forest Science and Technology, 12, 137-143. 

https://doi.org/10.1080/21580103.2015.1135827. 

Harris, F.M.A.1998. Farm-level assessment of the nutrient balance in northern Nigeria.Agriculture, Ecosystems 

and Environment. 71 (1-3): 201-214 

Harris, F.R., 2002. Review paper: Management of manure in farming systems in semi-arid West Africa. 

Experimental Agriculture. 38: 131148. 

Heluf, G. 2009. Chemistry, Colloidal Properties and Dynamics of Soil Organic Matter Advanced Soil Chemistry 

(SOSC 731), Haramaya University. 

IFPRI (International Food and Policy Research Institute) (2010). Fertilizer and Soil Fertility Potential in Ethiopia. 

Constraints and opportunities for enhancing the system. 

Isitekhale, H.H., Osemwota I.O. and Amhakhian, S.O. (2013) Poultry Manure and NPK Fertilizer Application and 

their Residual Effects on the Yield and Yield Components of Tomato (Lycopersicon esculentum. Mill) in 

Two Distinct Ecological Zones of Central Southern Nigeria. Journal of Agriculture and Veterinary Science, 

3, 40-47.  

Islam, M.A., Islam, S., Ayasha, A., Md Habibur, R. and Dilip, N. (2017) Effect of Organic and Inorganic Fertilizers 

on Soil Properties and the Growth, Yield and Quality of Tomato in Mymensingh, Banglade sh . Agriculture , 

7, 18.   

James, D.W., R.J. Hanks and J.J. Jurinak, 1982. Modern irrigated soils. John Willey and Sons, New York. p.235. 

Johannes, B., 2000. The Use of Composted Organic Waste in Viticulture- A Review of the International Literature 

and Experience, Environment Australia, Canberra Sustainable Industries Branch. 

Khan, A., Bibi, H., Ali, Z., Sharif, M., Shah, S., Ibadullah, H., Khan, K., Azeem, I. and Ali, S. (2017) Effect of 

Compost and Inorganic Fertilizers on Yield and Qualityof Tomato. Academia Journal of Agricultural 

Research, 5, 287-293.  

Khan, S. and Khalil, S.K. (2014) Integrated Use of Organic and Inorganic Fertilizers in Wheat and Their Residual 

Effect on Subsequent Mung Bean. International Jou rnal of Farming and Allied Sciences, 3, 835-844.  

Lal, R. (2006) Enhancing Crop Yields in the Developing Countries through Restoration of the Soil Organic Carbon 

Pool in Agricultural Lands. Land Degradation & Development, 17, 197-207. https://doi.org/10.1002/ldr.696. 

Madeleine I., Peter S., Tim T. and Tom V. 2005.  Agrodok no. 8: The preparation and use of              compost. 

Agromisa Foundation, Wagenningen. 

Mahmood, F., Khan, I., Ashraf, U., Shahzad, T., Hussain, S., Shahid, M., Abid, M. and Ullah, S. (2017) Effects 

of Organic and Inorganic Manures on Maize and Their Residual Impact on Soil Physico-Chemical Properties. 

Journal of Soil Science and Plant Nutrition, 17, 22-22.  

Makinde EA (2007). Effects of an Organo–Mineral Fertilizer Application on the Growth and Yield of Maize. 

Journal of Applied Sciences Research, 3: 1152 - 1155. 

Manyong, V.M., Makinde, K.O., Sanginga, N., Vanlauwe, B., and Diels, J. 2001. Fertilizer use and definition of 

farmer domains for impact-oriented research in the northern Guinea Savanna of Nigeria. Nutrient Cycling in 

Agroecosystems. 59: 129-141. 

Matsumoto, T. and Yamano, T. (2009) Soil Fertility, Fertilizer and the Maize Green Revolution in East Africa. 

Policy Working Paper, WPS5158, Japan’s National Graduate Institute for Policy Studies and the World Bank 

Development Research Group Agriculture and Rural Development.  

Mitiku Haile, Herweg, K. and Stillhardt, B.  (2006). Sustainable land management: a new        approach to soil and 

water conservation in Ethiopia. Mekelle, Ethiopia: land resources management and environmental protection 

department, Mekelle university; Bern, Switzerland: center for development and environment, university of 

Bern, and Swiss national center of competence in research (NCCR) North-South.    

MOARD (Ministry of Agriculture and Rural Development). 2007. National fertilizer strategy and action plan of 

Ethiopia 

Moe, K., Win, M.K., Win, K.K. and Yamakawa, T. (2017) Combined Effect of Organic Manures and Inorganic 

Fertilizers on the Growth and Yield of Hybrid Rice (Palethwe-1). American Journal of Plant Sciences, 8, 

1022-1042.  

Montemurro, F., G. Convertini, D. Ferri and M. Maiorana, 2005. MSW compost application on tomato crops in 

Mediterranean conditions: effects on agronomic performance and nitrogen utilization. Compost Science and 

Utilization. 13: 234-242. 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online)  

Vol.12, No.3, 2022 

 

23 

Mughogho, S.K., 1992. Soil Fertility Research in Malawi: A Review University of Malawi, Bunda College of 

Agriculture, Lilongwe, Malawi. 

Negassa W, Gebrekidan H, Friesen DK (2005). Integrated Use of Farmyard Manure and NP fertilizers for Maize 

on Farmers’ Fields. Journal of Agriculture and Rural Development in the Tropics and Subtropics 106 (2), 

131–141. 

Nigus Demelash., Wondimu B., Sitot T., F. Ziadat, R. Sommer. 2014. Current and residual effects of compost and 

inorganic fertilizer on wheat and soil chemical properties. Nutr Cycl Agroecosyst 100:357–367. 

NRCS(Natural resource conservation service), (2006). Crop Residue Removal for Biomass Energy Production: 

Effects on Soils and Recommendation, Technical Note No. 19. 

Nyalemegbe, K.K., Oteng, J.W. and Brempong, S.A. (2009) Integrated Organic-Inorganic Fertilizer Management 

for Rice Production on the Vertisols of the Accra Plains of Ghana. W est Africa Journal of Applied Ecology, 

16, 23-33.  

Ogundare, S.K., Babalola, T.S., Hinmikaiye, A.S. and Oloniruha, J.A. (2015) Growth and Fruit Yield of Tomato 

as influenced by Combined Use of Organic and Inorganic Fertilizer in Kabba, Nigeria. European Journal of 

Agriculture and Forestry Research, 3, 48-56.  

Okalebo, O. W., K. Semoka, B. Mugendi, M. Bationo and L. Mukhwana (2007). Available Technologies to 

Replenish Soil Fertility in East Africa. A. Bationo (eds.). Advances in Integrated Soil Fertility Management 

in Sub-Saharan Africa: Challenges and Opportunities. 45– 62p. 

Olaniyi, J.O. and Ajibola, A. (2008) Effects of Inorganic and Organic Fertilizers Application on the Growth, Fruit 

Yield and Quality of Tomato (Lycopersicon lycope rsicum ). Journal of Applied Biosciences, 8, 236-242.   

Onwonga, R. and Freyer, B. 2006. Impact of traditional farming practices on nutrient balances in smallholder 

farming systems of Nakuru District, Kenya. In: Proceeding of the Tropentag2006. Prosperity and poverty in 

a Globalized World - challenges for agricultural research, 11-13 October 2006. Bonn. 

Redda, A. and Kebede, F. (2017) Effects of Integrated Use of Organic and Inorganic Fertilizers on Soil Properties 

Performance, Using Rice (Oryza sativa L.) as an Indicator Crop in Tselemti District of North-Western Tigray, 

Ethiopia. Internationa l Research Journal of Agricultural Science and Technology, 1, 6-14.  

Rees, R. and K. Castle, 2002. Nitrogen recovery in soil amended with organic manures combined with inorganic 

fertilizers. Agronomy. 22:739-746. 

Roba, T. (2018) Review on: The Effect of Mixing Organic and Inorganic Fertilizer on Productivity and Soil 

Fertility. Open Access Library Journal, 5, 1-11. doi: 10.4236/oalib.1104618. 

Salehi, A., Fallah, S. and Sourki, A. (2017) Organic and Inorganic Fertilizer Effect on Soil CO2 Flux, Microbial 

Biomass, and Growth of Nigell a sativa L. International Agrophys ics, 31, 103-116. 

https://doi.org/10.1515/intag-2016-0032. 

Sarwar, G, H Schmeisky, M, A Tahir, Y Iftikhar and NU Sabah (2010). Application of green compost for 

improving soil chemical properties and fertility status. The Journal of Animal and Plant Science., 20:258260. 

Savci, S. (2012) Investigation of Effect of Chemical Fertilizers on Environment. APCBEE Procedia, 1, 287-292. 

https://www.sciencedirect.com/   

Schlecht, E., A. Buerkert, E. Tielkes and A.  Bationo, 2006. A critical analysis of challenges and opportunities for 

soil fertility restoration in Sudano-Sahelian West Africa, Nutrient Cycling In Agroecosystems. pp. 109-136. 

Scholl, L. and Nieuwenhuis, R. (2004) Soil Fertility Management. Agromisa Foundation, Wageningen, 

Netherlands. 

Smith, J.L. and Elliott, L.F. (1990): Tillage and residue management effects on soil organic matter dynamics in 

semiarid regions. Adv Soil Sci 13: 69-87    

Sylvia MD, Fuhrmann JJ, Hartel PG, Zuberer DA (1999). Principles and Applications of Soils Microbiology. 

Printice Hall Inc. Upper Saddle River. New Jersey, USA. 550p. 

Tayebeh A, Alemzadeh A, Kazemeini SA (2010). Effect of organic and inorganic fertilizers on grain yield and 

protein banding pattern of wheat. Department of Crop Production and Plant Breeding, School of Agriculture, 

Shiraz University, Shiraz, Iran, Australian journal of crop science, 4(6):384-389. 

Tegene, B. 1998. Indigenous soil knowledge and fertility management practices of the Southern Wello Highlands. 

SINET: Ethiopia J. Sci., 31(1): 123-158. 

Tekalign Mamo, Teklu Erkossa, Balesh Tulema, 2001. Soil fertility and plant nutrition research on tef in Ethiopia. 

In: Tefera Hailu, Belay Getachew, M. Sorrels (Eds.). Tef research and development in Ethiopia. Ethiopian 

Institute of Agricultural Research, Addis Ababa, Ethiopia, pp: 191-201. 

Teklu E, Stahr K, Getachew T (2004). Integration of Organic and Inorganic Fertilizers: Effect on Vegetable 

Productivity. pp19.www.tropentag.de/2004/abstracts/full/20.pdf . 

Teklu Erkossa (2005). Land preparation methods and soil quality of a vertisol area in the        central highlands of 

Ethiopia. PhD thesis, University of Hohenheim, Stuttgart. 

Teklu Erkossa and Hailemariam Teklewold. 2009. Agronomic and economic efficiency of manure and urea 

fertilizers use on Vertisols in Ethiopian highlands. Agricultural Sciences in China 8 (3): 352-360. 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online)  

Vol.12, No.3, 2022 

 

24 

Tilahun Amede, Endirias Geta and Takele Belachew, 2001. Reversing the Degradation of Arable Land in 

Ethiopian Highlands, Managing Africa's Soil. No. 23, II Ed., London. 

Tilander Y, Bonzi M (1997). Water and nutrient conservation through the use of agroforestry mulches, and 

sorghum yield response. Plant and Soil, 197: 219 - 232. 

Vanlauwe B, Aihou K, Aman S, Iwuafor EN, Tossah BK, Diels J, Sanginga N, Lyasse O, Merckx R, Deckers J 

(2001). Maize yield as affected by organic inputs and urea in the West African moist savanna. Agronomy 

Journal, 93: 1191 - 1199. 

Vanlauwe, B., Bationo, A., Chianu, J., Giller, K.E., Merckx, R., Mokwunye, U., Ohiokpeh, O., Pypers, P., Tabo, 

R., Shepherd, K., Smaling, E. and Woomer, P. (2010) Integrated Soil Fertility Management: Operational 

Definition and Consequences for Implementation and  Dissemination.Outlook on Agriculture , 39, 17-24.  

Wakene N, Getahun F, Deressa A, Dinsa B (2007). Integrated Use of Organic and Inorganic Fertilizers for Maize 

Production. Utilization of diversity in land use systems: Sustainable and organic approaches to meet human 

needs. University of Rostock, Institute of Land Use, Justus-von-Liebig Weg 6, 18059, Rostock, German. pp.1 

- 18. 

Walia, M.K., Walia, S.S. and Dhaliwal, S.S. (2010) Long Term Effect of Integrated Nutrient Management of 

Properties of Typic Ustochrept after 23 Cycles of Irrigated Rice ( Oriza sativa L.) Wheat ( Triticum aestivum 

L.) System. Journal of Sustainable Agriculture , 34, 724-740. https://doi.org/10.1080/10440046.2010.507519. 

Wapa, J.M. Kwari, J.D. and Ibrahim, S.A. (2014) Effects of Combining Chemical Fertilizer and Three Different 

Sources of Organic Manure on the Growth and Yield of Maize in Sub-Sahelian Savanna, Nigeria. Journal of 

Agriculture and Enviro nmental Sciences , 2, 299-  

Wassie Haile, Shiferaw Boke and Kelsa Kena. 2010. Integrated Soil Fertility management options for sustainable 

crop production: Review of Research Findings from Southern Regional State of Ethiopia. Pp 163-175. In: 

Improved natural Resources management Technologies for Food Security, Poverty Reduction and 

Sustainable Development. Proceedings of the 10th Conference of the Ethiopian Society of Soil Science. 25-

27 March 2009, EIAR, Addis Ababa, Ethiopia. 

Wassie Haile. 2012 Appraisal of Erythrina bruci as a source for soil nutrition on nitisols of South Ethiopia. Int. J. 

Agric. Biol., 14: 371-376. 

Weber J, Karczewska A, Drozd J, Licznar M, Licznar S, Jamroz E, Kocowicz A (2007). Agricultural and 

ecological aspects of a sandy soil as affected by the application of municipal solid waste composts. Soil 

Biology and Biochemistry, 39: 1294 - 1302. 

Wells, A.T., Chan, K.Y. and Cornish, P.S. 2000. Comparison of conventional and alternative vegetable farming 

systems on the properties of a yellow earth in New South Wales. AgrEcosyst Environ., 80: 47-60. 

Whitbread A, Blair G, Konboon Y, Lefroy R, Naklang K. 2003. Managing crop residues,Fertilizer and leaf litters 

to improve soil C, nutrient balances, and the grain yieldrice and wheat cropping systems in Thailand and 

Australia. Agriculture, Ecosystems and Environment 100: 251-263.   

World Bank (1995). Towards Environmentally Sustainable Development in Sub-Saharan Africa: A World Bank 

Agenda. Rep. No. 15111-AFR. World Bank, Washington, DC.pp.1-17. 

Xueli D, Han X, Liang Y, Qiao Y, Li L, Li N (2012). Changes in soil organic carbon pools after 10 years of 

continuous manuring combined with chemical fertilizer in a Mollisol in China. Soil and Tillage Research, 

122: 36 - 41. 

Yeshanew Ashagrie and Asgelil Dibabe. 1999. The Effect of Green Manuring and Application of Fertilizer on the 

Yield of Bread Wheat at Adet in NorthWestern Ethiopia. pp 182-185. In: CIMMYT. The Tenth Regional 

Wheat Workshop for Eastern, Central and Southern Africa. Addis Ababa, Ethiopia: CIMMYT. 

Zarina B, Ullah N, Mmuh K, Akram A, Khan QU, Khan MJ, Batool S, Makhdoom K (2010). Maize response to 

integrated use of NPfertilizers and compost. Department of Soil and Environmental Sciences, Faculty of 

Agriculture, Gomal University, Dera Ismail Khan, Pakistan. Pakistan Journal of Botany, 42(4): 2793 - 2801. 

Zelalem Bekeko 2014 Effect of enriched farmyard manure and inorganic fertilizers on grain yield and harvest 

index of hybrid maize (bh-140) at Chiro, eastern Ethiopia African Journal of Agricultural Research pp. 663-

669, 13 February. 

Zhao, Z., Yan, S., Liu, F., Ji, P., Wang, X. and Tong, Y. (2014) Effects of Chemical Fertilizer Combined with 

Organic Manure on Fuji Apple Quality, Yield and Soil Fertility in Apple Orchard on the Loess Plateau of 

China. International Journal of Agriculture and Bioengineering, 7, 45-55.  


