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Abstract: 

Organic fertilizers offer several advantages over chemical fertilizers and are an environmentally friendly 

alternative that could help sustainably farmed land. Reviewing indigenous knowledge of the agronomic 

applications of organic manure and its possible contribution to agricultural growth was the goal of this 

article. It is evident that organic manures from various plant and animal sources can be used to satisfy 

certain field needs. However, the use of organic manures is still primarily conventional since they have 

not been well received by agricultural strategies. When bulky organic manures are directly applied to soil, 

they accelerate mineralization and reduce the rate at which nutrients, especially nitrogen, are released. 

Compared to raw resources, which have limited value and certain disadvantages, composting these wastes 

appears to offer significant potential. The majority of researchers verified that adding compost might 

enhance the soil's organic matter content, nutrient status, and physical, chemical, and biological 

properties. Soil organic matter concentrations rise in every long-term compost treatment study. But since 

they contain more stable carbon than fresh or immature composts, mature composts raise Soil organic 

matter considerably more effectively. Furthermore, because compost has so many beneficial effects on 

the physical, chemical, and biological aspects of soil, it helps to stabilize and improve crop quality and 

yield. As a result, the majority of studies have demonstrated that compost has an equalizing influence on 

seasonal and annual variations in soil temperature, air, water, and plant nutrient availability, as well as 

crop yields. mostly due to the nutrients' gradual release and availability in compost-combined fertilization 

techniques, which frequently yield positive outcomes. Therefore, composting can be a useful choice for 

building effective plant-nutrient management methods in many settings for sustainable agricultural 

systems within small-scale farming in impoverished nations. 

 

Keywords: Compost, soil characteristics, agricultural production, and organic fertilizer 



 cognizancejournal.com 

Mohammad Din Khadim et al, Cognizance Journal of Multidisciplinary Studies, Vol.4, Issue.6, June 2024, pg. 344-359 

(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal) 

ISSN: 0976-7797 

Impact Factor: 4.843 

Index Copernicus Value (ICV) = 77.57 

©2024, Cognizance Journal, cognizancejournal.com, All Rights Reserved                        345 

Introduction  

Applying non-stabilized compost or un-decomposed waste to land could result in toxicity 

because there will not be enough organic matter to break down (Maria and Abdalla, 2017). In 

addition to the potential for harboring pathogenic bacteria or hazardous organisms (Noble and 

Roberts, 2004). Plants will experience nitrogen deficit when high C/N residues are added 

because they will reduce the amount of soluble nitrogen in the soil (Brady and Weil, 2016). 

Organic residue needs to break down to create stable C/N in order to be more effective. The C/N 

ratio of the organic components in the pile reduces over the composting process until a 

reasonably stable ratio, in the range of 10:1–20:1, is reached (Brady and Weil, 2016). In order to 

improve the soil qualities of farmed soils and to increase the amount of organic matter in the soil, 

composted organic material is applied as a supplement to agricultural fields (Mohammed et al., 

2004). Compost can also help farmers deal with the issue of their soil's declining fertility. Crop 

yields frequently decline as a result of soil fertility issues, and because the crops are unhealthy, 

they are more vulnerable to pests and diseases (Madeleine et al., 2005). According to Paulin and 

Peter (2008), compost is made up of relatively stable decomposed organic components that have 

undergone accelerated biological decomposition in regulated, aerobic environments. With the 

intention of recycling plant and animal remnants for crop production, compost is created from 

their remains (Duong, 2013). Organic matter that may be hazardous is transformed by the 

decomposition process into a stable state that can enhance soil for plant growth (Bastida et al., 

2010). In addition to these advantages, composted organic materials can be used to divert waste 

from landfills to other uses, remove pathogen inocula or weed seeds, break down petroleum, 

herbicide, or pesticide residues, control erosion, and provide nutrients for the sustainable re-

vegetation of degraded soils. Composting can enhance the ability to grow safe, "clean green" 

horticultural produce and, more significantly, raise the possibility of producing organic food on a 

big scale (Paulin and Peter, 2008). By enhancing the biological, physical, and chemical 

properties of the soil, soil organic matter plays a critical role in preserving soil quality (Haile, 

2017). Because it contains both organic waste and nutrients, compost is an excellent organic 

fertilizer. Furthermore, organic matter contributes most to soil productivity. According to 

(Edwards and Hailu,2011), compost provides nutrients, improves the soil's ability to hold water, 

and aids in maintaining a healthy tilt, which improves aeration for seed germination and plant 

root development. In addition, the mineralization of nutrients found in organic matter and their 

release into the soil solution in a form that is accessible to plants are related to soil fertility. 

Normal biological cycles in the soil lead to mineralization, which can be accelerated by adding 

suitable quality compost and cultivating the soil (Paulin and Peter, 2008). Long-term 

mineralization can contribute significantly to plant growth and reduce the effects of leaching 

brought on by excessive irrigation and rainfall (Paulin and Peter, 2008). However, (Getachew et 
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al., 2014) state that adding artificial fertilizer on its own is insufficient to maintain a suitable 

level of soil fertility. To hold on the water and nutrients, organic matter is required. Even with 

artificial fertilizer, yield response is restricted in deteriorated soil with little organic matter 

(Madeleine et al., 2005). As a result, farmers must manage the soil's organic matter 

concentration. For sustainable crop production, an integrated strategy that combines the 

application of artificial fertilizer and compost is a good idea (Gete et al., 2010). According to 

(Ayoubi.,2016), soil erosion and diminishing fertility pose a significant threat to agricultural 

output and economic growth in Afghanistan. According to estimates, the average annual soil 

erosion rate in the country is 12 tons per hectare, meaning that 1,493 million tons of soil are lost 

year (EPA, 2012). Therefore, it is crucial to use composting technology and apply suitable 

compost in order to maintain the equilibrium of soil fertility, minimize soil erosion, and 

guarantee agricultural output. Thus, this paper's goal is to review how compost affects soil 

parameters and how it affects crop productivity. 

 

Organic Fertilizer 

Plant nutrients are found in complex form of organic matter in organic fertilizer, which are 

organic materials made from plant and animal wastes and byproducts (Krishan, 2005). When 

added to agricultural soil, they raise the amount of organic matter present, the number of soil 

organisms—particularly bacteria—the activity of certain soil enzymes, such urease, and the soil's 

ability to hold moisture while discouraging weeds and insects (Sneh et al., 2005). According to 

(Maria and Abdalla 2017), organic manures serve as a buffer for developing plants against 

abrupt changes in their chemical environment and as a store of plant nutrients, preventing 

nutrient leaching by maintaining a high cation exchange capacity. However, nitrogen is 

immobilized during the first stages of decomposition if new organic matter with a C/N (carbon to 

nitrogen percentage) of more than 30 is introduced to a soil (Krishan, 2005). Slow-releasing 

nutrients included in bulky organic residue are advantageous to both the current crop and the one 

that comes after it (Verma, 2008). Because of this, organic manures have a low nutrient content 

by nature, therefore in order to sustainably maintain soil at its ideal level of fertility and 

productivity, they must decompose. 

 

Compost 

The process of composting organic wastes is a bio-oxidative one that involves mineralization and 

partial humidification of the organic matter. The end result is a stabilized product called compost 

that has certain humic qualities and is free of pathogens and phytotoxicity (Krishan, 2005). 

Compost is a black, crumbly, earthy-smelling product of organic waste that has decomposed. 

Composting contributes to a more circular flow of production, moving from linear systems (raw 
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materials are used for products, byproducts, and waste) to circular systems (waste is recycled as 

energy or raw material for another product or process) and is associated with the idea of 

sustainable development (Vemic et al., 2014). 

 

Effects of Compost's on Soil Physical Qualities 

Reduction of Bulk Density 

Compost generally improves soil structure by lowering soil bulk density because it combinations 

low density organic materials into the mineral soil component (Brown and Cotton, 2011). This 

positive effect has been seen most of the time, and it is typically associated with an increase in 

permeability due to interactions between the organic and inorganic fractions (Amlinger et al., 

2007). The bulk density of the soil followed a consistent trend, according to Brown and Cotton 

(2011), with the bulk density falling as the composting rate rose (Figure 1). 

 

 
Figure1. Improved soils with compost: soil bulk density and management (Brown and Cotton, 2011). 

 

A bulk density that is lower than that of the control soils is indicated by a value less than one. 

Lower bulk density is a sign of improved soil tilt and more pore space. Because of the better soil 

aggregation and stabilization that are largely caused by different soil organisms, compost 

increases the amount of macro and microspores in this way (Liu et al., 2007). Furthermore, the 

organic portion of soils weighs significantly less than the mineral portion. Consequently, the 
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bulk density and total weight of the soil are reduced when the organic percentage rises (Brown 

and Cotton, 2011). 

 

Modifying Aggregate Consistency   

The size and geographical distribution of soil aggregates, pores, and particles generally 

characterize the structure of the soil. The best soil types for increasing aggregate stability 

through compost incorporation are clayey and sandy soils (Tejada et al., 2009). Both fresh, low-

molecular OM (which promotes macro-aggregates) and well-humified Organic Matter (which 

promotes micro-aggregates) should have positive benefits. Fungal filaments, fine roots, root hair, 

and microorganisms containing a high percentage of readily degradable polysaccharides are the 

key stabilizing agents for macro aggregates (Amlinger et al., 2007). Compost treatment was the 

most effective method, according to Bouajila and Sanaa (2011), who also found that applying 

manure and domestic wastes compost significantly increased structural stability (Figure 2). Their 

findings also showed that, in comparison to the control, the application of 120 t/ha of manure and 

household wastes increased the structural stability more. Increased organic matter content and 

significant microbial activity may be the cause of this behavior (Amlinger et al., 2007). 

 

 
Figure 2: Alterations in the Structural Stability of Parcels that have been treated with Compost and 

Manure (Bouajila and Sanaa, 2011) 

 

Additionally, a soil's aggregate and pore characteristics are linked to a particular "active" surface 

area that affects a number of the soil's exchange and storage activities. Under ideal circumstances 

(enough humidity, for example), interactions between soil fauna, microbes, and root hairs might 
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be more intense the higher the specific surface area. Therefore, the conditions for an ideal soil 

formation may be created by a high specific surface area (Amlinger et al., 2007). 

 

Compost Improve Water Availability and its Retention 

Composts are used in agriculture to increase soil fertility and quality because they can increase 

the organic matter content of soils, especially sandy soils with low water and nutrient retention 

capacity (Laila, 2009). Field capacity and available water holding capacity are generally 

influenced by the size, structure, and content of the Organic Material particles. However, due to 

their bigger matric potential and smaller pore size, clay soils are able to hold a lot more water by 

weight than sandy soils. According to study conducted in this area by Brown and Cotton (2011), 

the capacity of soil to hold water is mostly determined by its texture; however, the addition of 

extra organic carbon to the soil can greatly enhance this capacity. The application of compost, 

according to the authors, had the biggest impact on the soil's ability to store water on coarser-

textured soils, while finer-textured soils saw little to no change in this capacity. Additionally, 

they have studied how adding compost affects the pace at which soil penetration occurs. In 

comparison to the control, compost addition raised the rate of water penetration into all soils 

(Figure 3). 

 

 
Figure 3. Water infiltration (minutes) for all soils with the same soil series that have been modified with 

compost (Brown and Cotton, 2011). 

 

When compared to the control (332.16 cm), other authors (Bouajila and Sanaa, 2011) found that 

the application of 120 t/ha household wastes compost and manure boosted water infiltration 
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(549.25 and 596.46 cm, respectively). Since a larger percentage of irrigation or rainfall is 

expected to reach soils with higher infiltration rates, increased infiltration is also a sign of 

increased water usage efficiency. According to Daniel and Bruno (2012), faster infiltration is 

linked to better aeration, less runoff, and increased irrigation efficiency. Likewise, the addition of 

composted cattle dung to the soils improved infiltration and reduced runoff quantities by as much 

as 20% (Ramos and Marttinez, 2006). According to Mohammad et al. (2004), there was a 

noticeable increase in water availability as the compost application rates were raised from 0 

tons/ha to 48.5 tons/ha. This was accompanied by a corresponding rise in soil moisture content. 

According to research by Brown and Cotton (2011), soil retention capacity is inversely 

correlated with soil density and favorably correlated with soil organic matter concentration. 

According to their findings, the treated soil had a 1.57-fold increase in water-holding capacity 

over the control soils. Furthermore, better infiltration rate, pore volume, and increased stability 

through aggregation are the major indicators of improved soil structure, which is what compost 

additions do to minimize erosion. Experimental studies, according to (Amlinger et al.,2007) 

demonstrated a distinct relationship between Soil Organic Matter increases and decreases in soil 

density, soil loss, and water runoff. A detailed quantification of compost's impact on soil erosion 

has been done by Strauss (2003). In comparison to control plots, five years of compost treatment 

led to a 67% reduction in soil erosion, a 60% reduction in run-off, an 8% decrease in bulk 

density, and a 21% increase in organic matter content. 

 

Effects of Compost's on Soil Chemical Qualities 

Improve Soil Organic Matter 

Compared to inorganic fertilizers, compost contains the majority of critical nutrients in organic 

forms that release more slowly and are less prone to leaching (Larney et al., 2008). Compost 

made from biogenic home and yard garbage raises soil carbon and total nitrogen concentrations 

when added to soils (Mylavarapu and Zinati, 2009). According to Whalen et al. (2008), organic 

carbon and total nitrogen concentrations increased by up to 2.02 tons’ ha
-1

 year
-1

 and 0.24 tons’ 

ha
-1

 year
-1

, respectively, following five years of yearly additions of compost made from cattle 

manure. 

Compost can help boost soil carbon sequestration since its carbon is less biodegradable than that 

of manure or fresh plant leftovers. Lynch (2006) shown that 37–67% of the applied carbon 

remained in the soil two years after the last application of compost made from dairy manure and 

sewage sludge. Compost carbon is primarily deposited in macro-aggregate, accounting for 19–

34% of soil carbon (Lee et al., 2009). 

There are not many studies that demonstrate that applying different C sources (straw, manure, 

compost) significantly alters the SOM level. Nonetheless, most research conducted by various 
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authors has unquestionably demonstrated that composted materials reproduce humus more 

effectively (Agegnehu et al., 2014 and Amlinger et al., 2007). Amlinger et al. (2007) state that 7–

10 Mg (dry matter) compost ha
-1

 can be applied to agriculturally utilized soils to meet the typical 

Soil Organic Matter demand. Therefore, more than 10 Mg dry matter compost ha
-1

 is needed for 

a sustained increase in Soil Organic Matter. 

 

Increasing the Concentration of Nutrients 

The addition of dairy manure and compost made from municipal solid waste (MSW) to soils can 

significantly raise the concentrations of many important trace elements as well as N, P, K, Ca, 

Mg, and S (Butler et al., 2008). Its nutrient content is dependent on the organic feedstocks 

utilized and the conditions of the compost processing, as are other significant chemical qualities 

including pH, electrical conductivity (EC), and C/N ratio. These can be combined in the right 

amounts to create humus, nutrient-rich compost substrates, and organic input materials that can 

be used in place of commercial mineral fertilizers in agriculture (Amlinger et al., 2007).  Their 

wide range of ameliorative qualities, however, surpass their nutritious content. In a pot 

experiment, Soheil et al. (2012) examined the impact of Municipal Waste Compost (MWC) on 

the chemical parameters of the soil and the responses of maize plants. They discovered that 

adding waste compost to the soil raised the concentrations of micronutrients and the amount of 

accessible N, P, and K (Table 1). All concentrations showed significant increases, with the 60-

ton ha
-1

 treatment showing the greatest increases. Additionally, they measured the amounts of 

micronutrient elements including N, P, and K in the dry matter of the plant's aerial portion (Table 

2). The findings demonstrated that as the concentration of compost increased, so did the N, P, 

and K level as well as the concentration of micronutrients in the plant. The amount of waste 

compost considerably raised the macro- and micronutrient concentrations in dry matter; it also 

had a major impact on the heavy metal concentrations. Nonetheless, compared to the other 

concentrations and the control, the level of cations was higher in plants exposed to 60-ton ha
-1

 to 

4 kg soil compost concentration. The application of significant amounts of municipal waste 

compost (MWC) may pollute soils with heavy metals or other harmful materials, according to 

research results by Soheil et al. (2012). Treatments differed significantly from one another, with 

the 60-ton ha
-1

 treatment having the most impact on corn and soil characteristics. However, 

before applying these types of fertilizers, we should consider the amount and forms of heavy 

metals that are available, as well as the additive effects that they have on soils and plants like 

corn. We should also consider the excess amount of elements, their toxicity, and salinity, as well 

as the benefits of using favorable management practices. Generally speaking, plants may benefit 

nutritionally from the presence of many ions in compost, particularly when the concentration of 

heavy metals is low. In a different study, Brown and Cotton (2011) proposed that soils altered 
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with compost have higher concentrations of macro- and micronutrients than control soils and 

equivalent concentrations of plant-available nutrients when compared to conventionally treated 

soils. Gamal (2009) also carried out the experiment, testing the nutrient content at harvest while 

applying 0 tons, 5 tons, and 10 tons’ ha
-1

 of compost. All of the plots that received compost had 

greater N, P, and K nutritional contents, and this rise was more pronounced in the plots that got 

10 tons of compost per hectare. (Amlinger et al.2007) observed an increase in the absorption of 

Cu, Mn, and Zn in relation to micronutrients. (Amlinger et al.2007) observed enhanced 

absorption of Cu, Mn, and Zn in relation to micronutrients. According to (Bouajila and Sanaa, 

2011) applying manure and waste home compost at concentrations of 40 and 120 tons per 

hectare respectively led to a notable rise in organic nitrogen (Figure 4).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Differences in the percentage of total nitrogen in soil treated with compost and manure 

(Bouajila and Sanaa, 2011) 

 

However, plants do not immediately benefit from the whole nutrient content of compost. The 

reason for this is because numerous binding forms exist within the organic matrix, and their 

intensities vary, leading to a partial immobilization of nutrients (Tayebeh et al., 2010). However, 

because plant nutrients are released gradually, the fertilization effect will endure longer (Seran et 

al., 2010). Therefore, compared to soluble mineral fertilizers, compost offers far superior 

protection against leaching. Because of poor mineralization rates and microbial immobilization, 

compost's ability to fertilize, particularly with N, is limited (Tayebeh et al., 2010). 
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Table 1: Municipal Solid Waste Composting influence on corn yield, macro and micronutrient concentrations 

Treatment  
Mean stem 

Height  
Dry Matter 

concentration (%) Concentration (mg kg-1DM) 

ha-1 (cm) (g) N P K Fe Mn Zn Cu pb 

control 31 d 3.6 d 3 c 0.1d 1d 140 c 97 d 13.5 c 55 d 0.2 d 

15 38.7 c 6.2 c 3.4 c 0.2 c 1.2 c 166 c 105 c 14.5 b 61 c 1.9 c 

30 44.5 b 6.8 b 4.5 b 0.3 b 1.4 b 256 b 129 b 14.7 ab 68 b 3.3 b 

60 49.2 a 7.3 a 5.3 a 0.37 a 1.6 a 517 a 134 a 14.9 a 71 a 5.1 a 
 

The Duncan Multiple Range Test (Soheil et al., 2012) indicates that means having the same letter in each 

column are not statistically different at p<0.05. 
 

Increase of Cation Exchange Capacity 

When added to soil, composts can boost the CEC of the soil because they have a high cation 

exchange capacity since stabilized organic matter (OM) is rich in functional groups (Agegnehu 

et al., 2014 and Duong, 2013). Because they contain carboxylic acid groups, which can bind 

positively charged multivalent ions (Mg2+, Ca2+, Fe2+, Fe3+, and trace elements), humic acids, 

which make up a large portion of compost, can bind cations (Pedra et al., 2008). In the study by 

Mohammed et al. (2004), the same plots were replanted during the rainy season after the initial 

harvest from the dry season.  

Data from the second trial showed that the soil CEC, one of the main soil quality indices, 

increased along with the compost application rates, which were increased from 0 tons’ ha
-1

 to 

48.5 tons’ ha
-1 

(Table 2), indicating a significant improvement in the nutrient exchange capacity 

of the soils treated with organic matter amendments. (Amlinger et al., 2007) state that the CEC 

of many soils is influenced by soil organic matter to the tune of 20–70%. The CEC of organic 

matter is substantially higher than the CEC of any inorganic material, ranging from 300 to 1,400 

cmolc kg
-1

 in absolute terms. 
 

Table 2: Improved soil physical and chemical characteristics from the second trail during the rainy season (August 

- October, 2003) 

Treatment PH OM Db Ca Mg K NO3 P 
CEC(Meq)/100 g) 

  
(%) (g/cm3) Mg/Kg Mg/Kg 

   

0 Ton/ha
-1

 7.6 3.4 1.03 3178.6 625.6 217 13.1 17.8 
2.17 

12.1 Ton/ha
-1

 7.8 4.6 0.98 3300.6 1018.9 485.4 40.5 
35.8 2.62 

24.2 Ton/ha
-1

 7.8 5.4 1.02 3495.1 1564.6 748.5 55.5 44.6 
3.24 

48.5 Ton/ha
-1

 7.9 7.2 1.01 4312.1 2072.4 1065 
76.7 

58.4 
4.16 

Source: (Mohammad et al.,2004) 
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Elevation in pH, Liming Impact and Enhanced Buffering Ability 

The negative logarithm of hydrogen ion activity in a soil suspension is known as soil pH, and it 

serves as an indicator of either soil acidity or soil alkalinity. It is crucial for agricultural 

production since many soil organisms and plants prefer slightly acidic or alkaline environments, 

which affects their vitality. Furthermore, pH has an impact on the soil's accessibility to nutrients. 

Because compost is rich in alkaline cations including Ca, Mg, and K, which were released from 

OM by mineralization, which is its application has a liming effect (Agegnehu et al., 2014 and 

Daniel and Bruno, 2012). Likewise, consistent application of compost material preserves or 

improves the pH of the soil (Jamal, 2009 and Soheil et al., 2012). A pH drop was only sometimes 

noticed following the application of compost (Jamal, 2009 and Soheil et al., 2012). The pH 

decreased only in a small number of cases following the application of compost. 
 

Effect of Compost on Soil Biological Properties 

The development of soil biology is one of compost use's most significant results. Composting 

directly provides a supply of nutrients for soil microbes, and it also indirectly modifies the 

chemical and physical qualities of the soil. Because compost has previously broken down, it 

doesn't drive microbial development and activity as much as fresh plant remains do. According 

to Sutton-Grier et al. (2010), compost generally increases the quantity of soil organisms, 

especially earthworms. It has been demonstrated that adding compost from different feed stocks 

increases soil respiration, the activity of different enzymes, potential nitrification and 

denitrification (Sutton-Gir et al., 2010), the density of ammonia oxidixers and denitrifiers in the 

soil (Bastida et al., 2008), and the abundance of Gram-positive bacteria (Islam et al., 2009). Plant 

nutrient availability and soil nutrient transport will both be impacted by these changes. Following 

the application of compost, alterations in microbial activity and community structure may 

promote the breakdown of organic pollutants like gasoline oil and polycyclic aromatic 

hydrocarbons (PAHs) and increase the susceptibility of soil-borne plant diseases (Lozano et al., 

2009). On soil bacteria, compost treatment may have short-term effects, nevertheless. Due to the 

depletion of substrate provided with the compost, Crecchio (2001) observed that two years after 

the addition of compost from MSWs, the bacterial community composition was comparable to 

that in unamended. 

 

Function of Compost on Crop Productivity 

Compost has numerous beneficial effects on the physical, chemical, and biological aspects of 

soil; as a result, it helps stabilize and improve crop quality and yield (Tayebeh et al., 2010). 

Compost has been shown through for a long time field experiments to have a balancing influence 

on seasonal changes in soil water, air, and heat equilibrium, plant nutrient accessibility, and 

ultimately crop production (Amlinger et al., 2007). Thus, in comparison to pure mineral 
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fertilization, a larger yield is anticipated. spreading more compost every second or third year 

after the first year of planting produced better crop yields than spreading compost in smaller 

amounts of less than 10 mg (DM) ha-1 year (Amlinger et al., 2007). However, at least in the 

early years, crop yields following the application of pure compost were generally lower than 

those following mineral fertilization (Amlinger et al., 2007). This makes sense given the gradual 

release of nutrients, particularly nitrogen, that occurs when compost mineralizes. Composted 

organic matter have been compared to synthetic fertilizers by Mohammed et al. (2004) as a 

means of improving crop yield and agricultural sustainability in two seasons (wet and dry). The 

dry season trial yield results demonstrated a progressive improvement in crop production with an 

increase in compost application rate from 0 tons’ ha
-1

 (control) to 48.5 tons’ ha
-1

 (Figure 5). 
Increased rates of compost application on treated soils resulted in a significant output increase 

(Figure 6) according to data from the second corn harvest of 2003. In contrast to applying 12.2 

tons of compost ha-1 during the wet season, the production of 48.5 tons of composted 

application rate during that season was lower. This suggested that extra application reduced grain 

output, most likely as a result of the abundant green vegetative growth that was seen throughout 

the growing season (Mohammed et al., 2004). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Results of the trial conducted during the dry season (Mohammad et al., 2004). 
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Figure 6. Results of the trial conducted during the wet season (Mohammad et al., 2004). 
 

Furthermore, compost makes more nutrients accessible to plants in the soil, which in turn 

promotes root development and nutrient uptake by the plant and raises plant stem height and dry 

weight (Soheil et al., 2012). Additionally, Gamal (2009) found that applying 5 tons of compost 

per hectare boosted sorghum grain output by 45% as compared to no compost plots, and that in 

different sites, the grain yield was higher at decomposed plots (10 tons per hectare) compared at 

no compost plots. In addition to increasing crop growth and productivity in terms of quantity, 

compost application may also have a good impact on agricultural products' quality (Mehammed 

et al., 2012). 

Gemal (2009) noted that increasing the pace at which compost was applied improved the quality 

of the maize yield. According to Tayebeh et al. (2010), compost significantly affected wheat 

yield, with 60 mg of compost applied ha
-1

 producing the highest yield and yield component of 

wheat. 
 

Table 3: Composting affects wheat yield as well as yield components.) 

Compost  Grain yield  Spike Number Grain Number 1000 Grain Weight  

Mg/ha
-1

 (Kg/ha
-1

 /M
2
 / Spikes) (g) 

0 3025.80 b 479.20 b 15.21 b 39.42 b 

30 5110.60 a 735.60 a 17.90 ab 38.69 c 

60 6360.90 a 841.30 a 19.96 a 40.23 a 

According to Duncan's test (Tayebeh et al., 2010), means in the same column followed by the same letters are 

not statistically different (P<0.05). 
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Conversely, nutrients released by organic manures such as compost to plants happen gradually, 

and the plants do not receive the nutrients directly. Consequently, at the crucial phase of crop 

formation, plants are unable to obtain the necessary quantity of nutrients. Therefore, applying 

compost in addition to inorganic fertilizer in an integrated manner is a smart way to boost crop 

output. Additionally, this combination helped to improve the soil's chemical, biological, and 

physical qualities. According to (Assefa et al., 2016), using 7.5 tons’ ha
-1

 of compost in addition 

to the full dose of the nationally blanket recommended NP rate (64/48 kg of N/P2O5) is likely to 

result in the highest grain yield and profit. This can be an alternative strategy for integrated soil 

fertility management measures rather than relying solely on the application of inorganic 

fertilizers. 

Similar to this, applying half the required rates of N and P as well as manure and compost as 

inorganic N equivalency led to yield gains over the control of roughly 129% (Agegnehu et al., 

2014). In order to attain the best yield without compromising seed quality, Tayebeh et al. (2010) 

evaluated the effects of organic and inorganic fertilizers on wheat protein banding pattern and 

grain production. He strongly recommended utilizing a combination of organic and inorganic 

fertilizers. According to Habtamu (2015), a different author, small-scale farmers in the Antra 

watershed of Northwestern Ethiopia benefit from improved plant nutrition when compost is 

combined with inorganic fertilizers for maize. 

 

Conclusions 

Since the cost of fertilizers is rising and there are fewer resources available, using organic 

amendments like compost and manure as a source of organic matter and nutrients is seen to be 

more cost-effective and environmentally beneficial. Composts produce nutrients more gradually 

and have longer-lasting effects than manure and plant debris. Slow decomposition is a more 

efficient way to increase the amount of organic matter in the soil, which is important for soil 

fertility since it helps to increase water holding capacity, keep nutrients, and preserve soil 

structure. They also offer other benefits, such lowering the amount of material that ends up in 

landfills by recycling and disposing of municipal solid waste. 

The application of compost has widely acknowledged general effects on soil properties, 

including decreased bulk density, increased soil structural stability, improved water holding 

capacity and plant water availability, decreased nutrient leaching, decreased erosion and 

evaporation, and increased crop productivity. However, compost composition—which is 

influenced by feedstock’s, composting conditions, and duration—is probably going to have a big 

impact on how composts affect soils. Furthermore, some research suggests that the kind of soil 

may have an impact on how compost is applied in terms of nutrients to plants and soil. 
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