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Abstract: 

  

Agricultural waste is commonly associated with agricultural plantations and refers to the 

waste produced from various farming operations. The composting process can reduce the 

amount of dung generated by livestock while also providing nutrients and organic matter 

to the soil when applied appropriately. Additionally, composting significantly reduces the 

odor and pest problems associated with dung. The number of goat farmers in Malaysia is 

increasing, along with the amount of waste produced, such as goat dung. Therefore, this 

study aimed to help us understand the preparation of the composting process and the 

composition of goat dung compost, as well as evaluate the effects of goat dung compost 

on the content of nitrogen (N), phosphorus (P), and potassium (K). A bedding system 

technique was used for the composting process. The parameters measured in this study 

were pH, temperature, and N, P, and K content. After 56 days, the goat dung compost 

reached maturity with a pH value of 6.84. It contained 3.1% N, 3.5% P, and 4.5% K, with 

a C/N ratio of 4:1. 
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1. INTRODUCTION 

The term 'agricultural waste' is commonly associated with agricultural plantations. Agricultural 

waste is defined as waste resulting from various agricultural activities. Waste generated on 

farms and in poultry houses includes crop residue, fertilizer runoff from fields, and pesticides 

that end up in water, air, or soil (Kallipso, 2023). Poor waste management in agriculture is 

considered one of the main contributors to environmental problems. As mentioned earlier, the 

expansion of agriculture is often accompanied by waste generated from the excessive use of 

intensive farming practices and the improper use of agricultural inputs, which have a significant 

impact on rural areas and the global environment. The nature of agricultural activities 

determines the amount of waste produced (Syamimi and Eeda, 2019). Agricultural waste 

management involves the processes of collecting, treating, and disposing of waste generated by 

agricultural activities. 

Approximately 85% of the world's animal feces are produced by livestock, which is 

significantly higher than the total amount produced by humans. Animal waste management 

techniques in Malaysia are outlined based on the Department of Veterinary Services (DVS) 
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standards from 2019. The Ruminant Waste Management Guideline (DVS, 2019) provides a 

framework for managing solid waste generated by ruminants. Solid waste, including manure 

and leftover animal feed, is dried and composted to produce organic fertilizer. The Goat 

Farming Waste Management Guideline (DVS, 2019) recommends various waste management 

strategies for goat farmers. Composting is one of the solid waste management techniques used 

on goat farms, while liquid waste is managed through screening, solids separators, composting, 

and settling ponds. Treating goat manure with microorganisms (EM) accelerates the 

decomposition of organic matter, improves composting, and minimizes odors. Additionally, 

treated sewage sludge can be dried and converted into manure. 

Malaysian livestock farmers can obtain MyGAP certification under the Malaysian 

Standard MS 2027:2006 for Good Animal Husbandry Practices. This voluntary certification 

method emphasizes productivity, environmentally friendly livestock husbandry practices, farm 

biosecurity, disease management, and the production of safe, high-quality products for 

consumption. The guideline requires accredited farms to implement effective waste 

management, wastewater treatment, and control of pollution resulting from livestock 

production (e.g., flies, odor, dust, and noise) (MAFI, 2013). This initiative promotes proper 

waste management on livestock farms, benefiting producers, the nation, and the environment 

(Pathak et al., 2019). In 2021, the goat population in Malaysia was approximately 329,700, 

showing a slight increase from 324,000 goats the previous year (Statista, 2024). The goat 

population in Sabah was 54,464 (Malaysia Perangkaan Ternakan, 2018). As the number of goat 

farmers in Malaysia increases, so does the amount of waste produced, such as goat dung. If not 

properly managed, goat dung can contaminate the environment (Salwa et al., 2016). 

Composting products made from animal waste, such as cow dung, goat dung, and 

chicken droppings, are widely used in the agriculture industry. Conservation farming practices 

like composting have the potential to significantly improve soil quality and environmental 

preservation. Composting is crucial in sustainable agriculture for converting organic matter into 

fertilizer or organic amendments that enhance soil fertility, control diseases, and promote 

healthy microbial populations. These benefits ultimately affect both the quantity and quality of 

crops and food. Composting is widely employed in both organic and conventional agriculture 

worldwide, demonstrating how the composting process is influenced by microbial succession 

and environmental conditions while promoting sustainable farming practices (Liu et al., 2022). 

Therefore, the findings of this study aim to help us understand the preparation and composition 

of the composting process of goat dung and evaluate the effects of the quality of goat dung 

compost on the nitrogen (N), phosphorus (P), and potassium (K) content. 

 

2. MATERIALS AND METHODS 

Goat Dung Compost Preparation 

 

The bedding system was used for the composting process. The goat dung was sourced from the 

UMS FSA (Faculty of Sustainable Agriculture) farm. The dimensions of the bedding system 

were 3 feet high, 4 feet wide, and 8 feet long. In addition to the goat dung, additives such as 

rainwater were added. The water requirement was 50%-60% (7.5 L per irrigation), applied 

twice a week. The water frequency could be reduced as the compost neared maturity. The 
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purpose of adding water was to adjust the moisture content, air permeability, and carbon-to-

nitrogen (C/N) ratio, which are crucial for the microorganisms and fermentation process. The 

materials were mixed evenly using a modified mechanical compost turner. The compost pile 

was turned until fermentation was complete, with turning performed twice a week (on Mondays 

and Thursdays) (Jabatan Perkhidmatan Veteriner, 2019). 

Parameters of Compost 

pH and EC (Electrical Conductivity) 

A 1:5 ratio was used for pH measurement. A 10 g sample of compost was tested with 50 ml of 

distilled water. The sample was shaken with an orbital shaker at 180 rpm for one hour. After 

shaking, the sample rested for an additional hour before the measurement. The pH was 

measured using the Eutech Instrument PC 2700. To ensure accuracy, the suspension was stirred 

for 3-5 minutes before taking the reading (FAO, 2018). 

Temperature 

The temperature of the compost was measured using a compost thermometer. The thermometer 

was inserted into the compost, and temperature readings were taken from the centre of the pile. 

Temperature data were recorded daily until the compost reached maturity (Streer et al., 2018). 

Nitrogen (N), Phosphorus (P), and Potassium (K) 

The method described by Chidambaram et al. (2013) was used to determine nitrogen (N) and 

phosphorus (P). For nitrogen, 20 g of the goat dung sample was placed in a flask with 20 ml of 

distilled water. Then, 100 ml of 0.32% potassium permanganate solution and 2 ml of 2.5% 

sodium hydroxide were added. The flask was heated, and 30 ml of the distillate was collected 

in 50 ml of N/50 sulfuric acid. The excess acid was titrated with an N/50 NaOH solution, using 

methyl red as the indicator. 

For phosphorus, 1 g of goat dung was suspended in 200 ml of 0.002 N sulfurized water, shaken 

thoroughly, and filtered through Whatman No. 42 filter paper. Three drops of a 0.02% 2,4-

dinitrophenol indicator were added to 10 ml of the filtrate. When the solution turned yellow, 

2N sulfuric acid was added to remove the yellow colour. If the solution became colourless after 

adding the acid, 4N sodium carbonate was added until the solution remained colourless. Then, 

2 ml of sulfomolybdic acid (prepared by mixing 25 g of ammonium molybdate in 200 ml, and 

275 ml of concentrated H₂SO₄, diluted to 700 ml) was added. A 0.5 ml solution of chlorotinic 

acid (prepared by dissolving 25 g of SnCl₂·H₂O in 50 ml concentrated HCl, diluted with water 

to 500 ml, and adjusted to 1.2 N HCl with water to 1L) was then added. The solution was mixed 

and made up to 50 ml. After shaking, the absorbance was measured using a UV 

spectrophotometer at 660 nm. A standard curve was prepared using potassium dihydrogen 

phosphate. 

For potassium determination, the method described by Achikanu et al. (2013) was used. Ten 

grams of goat dung were placed in a flask with 50 ml of distilled water. Using a pipette, 5 ml 

of the sample was transferred (in duplicate) into a test tube. Two ml of columbal nitrite were 

added, and the mixture was shaken vigorously. The sample was left to stand for 45 minutes 

before being centrifuged for 15 minutes. The supernatant was drained, and 2 ml of ethanol was 

added. The sample was centrifuged again for 15 minutes, and the supernatant was drained. 

Then, 2 ml of distilled water was added to the residue, and the mixture was boiled for 10 minutes 

with frequent shaking. Afterward, 1 ml of 2% sodium iron (III) cyanide was added. The solution 

was shaken thoroughly, and the absorbance was measured at 620 nm against a blank. 
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Organic Matter and Moisture content  

To determine the moisture content, first pre-weigh the crucible. Then, place 2-3 g of the sample 

(from the partially dried mass) into the crucible (d). The crucible containing the sample was 

then placed in an oven at 105°C for 24-48 hours until it reaches a constant weight. After the 

specified time, the crucible and the sample were weighed again (e) (Agriculture and 

Horticulture Development Board, 2025). 

 

Formula for moisture content % = (d-e) /d x 100 

 

To determine the organic matter, the samples were weighed (after the oven 105℃). Then the 

samples were placed in the oven for 3 hours at 550℃. After 3 hours, the furnace was turned off 

and the samples were allowed to cool for a few hours. Then the crucible and the remaining 

samples were weighed (Agriculture and Horticulture Development Board, 2025). 

 

Formula for total organic carbon % = to measure the total carbon (TC) content of the sample, 

then subtracted with the inorganic carbon (IC) content to calculate the total organic carbon 

(TOC) content.  

 

Formula for Organic Matter % = Total organic carbon (%) x 1.72 
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3. RESULTS AND DISCUSSION 

 

3.1  Effects of temperature during the composting process  

 

 
Figure 1: Temperature changes (°C) during the 70-day composting process. Error bars 

represent the standard deviation of the mean. 

 

Figure 1 shows that on day 0, the temperature was 31°C, which falls within the mesophilic stage 

(0°C - 40°C) of the composting process for goat dung. Between days 7 and 21, the temperature 

increased, entering the thermophilic stage (40°C - 60°C), with temperatures ranging from 40°C 

to 46°C. However, by day 27, the temperature began to decrease, signalling the transition into 

the second mesophilic stage (maturing stage), where temperatures ranged from 0°C to 40°C. 

This indicated that the compost was starting to mature. The goat dung compost reached maturity 

after approximately 56 days, as the temperature stabilized at 35°C. However, to ensure the 

compost was stable and fully matured, we extended the process until day 70. Temperature was 

monitored daily as it is a critical factor influencing the composting rate, particularly when 

substrate availability is not limited. Figure 1 illustrates the temperature fluctuations during the 

goat dung composting process. An increase in temperature indicates microbial activity, which 

is responsible for decomposing the organic waste (Puastuti, et al., 2021). The compost reached 

thermophilic temperatures within the first 3 days, with the highest temperatures of 43°C and 

46°C recorded on day 16. The compost remained within the thermophilic range (<46°C) for 

over 30 days. By week 5, the temperature of the goat dung compost began to gradually decrease. 

On day 35, the temperature had dropped to 38°C and continued to decline until it reached 33-

31°C on day 70. 

The increase in temperature during the first 30 days indicates that the decomposition process 

was progressing rapidly. During this period, the compost temperature remained relatively 

stable, suggesting that the organic waste decomposition was consistent. After 30 days, the 

temperature began to decrease gradually, signalling that the organic matter was nearing 

completion. Mature goat dung compost typically has a temperature between 30°C and 35°C. 
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The decline in temperature indicates that microbial activity has slowed down due to the 

depletion of available organic material, marking the transition into the cooling phase. 

At the end of the experiment, the goat dung compost was considered mature after 56 days 

because the temperature had stabilized at 35°C. Previous studies indicate that cold dung releases 

nutrients more slowly, enhancing their availability to plants. Goat dung typically has a lower 

nitrogen content compared to other fertilizers, such as chicken or cow dung, which generates 

more heat during composting (Katherine, 2020). In general, dried dung has a higher nutrient 

concentration than fresh dung. However, during composting, some nitrogen is lost to the air or 

washed away by rain, reducing the amount available to plants (Adekiya et al., 2020). 

 

3.2 Effects of pH during the composting process 

 

 
Figure 2: pH changes during the 70-day composting process. Error bars represent the 

standard deviation of the mean. 

 

Figure 2 shows the pH value of the goat dung compost was highest at 7.63 after 0 days and 

lowest at 7.01 after 14 days. Goat dung composts had the highest initial pH, which could be 

because the dung had a high pH (pH > 7). The pH of the goat dung compost initially decreased 

and reached the lowest value on day 16, but then increased and reached maximum values 

between 7.0 and 7.10 on days 21 to 63. After day 63, the pH value started to slow down from 

7.1 to 6.84 at 70-Day. The goat dung compost was consistently stagnant and exhibited alkaline 

pH values during composting, which could be attributed to the increased release of ammonia 

during the biodegradation of organic compounds. According to the previous research, the 

composted goat dung had a pH value of 7.8, while fresh goat dung had a pH value of 8.9. 

Organic acids are formed early in the decomposition process. The acidic conditions promote 

the development of fungi and the decomposition of lignin and cellulose. As composting 

progresses, the organic acids are neutralized and the mature compost usually has a pH of 6 to 8 

(Ndung'u et al. 2021). Decrease in pH could be due to microbial activities that change the 

chemical composition of the dung, especially the formation of organic acids (Irshad et al., 

2018). The observed trend in compost pH of the compost, where the pH initially decreased and 

later increased, was in agreement with a similar trend reported by Ndung'u et al. (2021). In goat 
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dung compost, the initial decrease in pH could be due to the production of organic acids during 

the early stages of composting, while the increase most likely reflects the microbial 

decomposition of the organic acids and the release of alkali and alkaline earth metals that were 

previously bound in the organic matter (Ramadevi et al., 2023). According to Ahmed’s 2019 

research, goat dung is cold, has a more balanced pH and contains less salt. It is also drier than 

chicken droppings and falls to the ground in nice, small pellets that resemble rabbit droppings 

but are slightly larger. These pelleted droppings allow more air into the composting dung pile 

and compost faster due to their dry nature. The increase in pH of goat dung compost could also 

be due to the ammonification process when organic material is broken down (Ramadevi et al., 

2023). The ammonia produced increases the pH during the thermophilic phases of composting. 

The decrease in pH after the increase can be attributed to the nitrification process, which is 

always accompanied by the release of hydrogen ions (Li et al., 2023). 

 

3.3 Effects of EC (Electric Conductivity) during the composting process 

 

Figure 3: Effects of EC during the 70-day composting process. Error bars represent the 

standard deviation of the mean. 

Figure 3 shows that the electrical conductivity (EC) value at day 0 was 16.05 mS/m, while on 

day 14, it increased to 22.10 mS/m, marking the highest average EC value observed during the 

composting process. By day 28, the EC value began to decrease, dropping to 18.75 mS/m. 

Between days 35 and 70, the EC value continued to decline, ranging from 18.48 to 9.84 mS/m. 

According to research by Irshad et al. (2018), the EC of dung increases significantly during 

composting, particularly in goat dung, where the EC typically ranges from 10.3 to 10.6 mS/m. 

This increase is likely linked to the conversion of biological materials into inorganic forms. 

Even after the composting process, the EC value in goat dung compost remains relatively high, 

ranging from 16.05 to 9.84 mS/m. The elevated EC values in composted dung may be attributed 

to the gradual release of salts over time. Changes in EC values can also serve as an indicator of 

compost maturity. Electrical conductivity measures the total cations and anions in a solution, 

often dominated by Mg and Ca ions (Gong et al., 2018). The observed increase in EC can likely 

be attributed to the decomposition of organic matter and the higher content of soluble mineral 

salts that become more accessible during the composting of goat dung (Kavita & Vinod., 2019). 

Furthermore, the increased EC associated with higher amounts of goat dung suggests a greater 

presence of cations, particularly in treatments with more than 50% goat dung. However, the 

impact of different cations, especially Na, from various composts, may require further 
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investigation under field conditions to assess their effects on soil physical properties (Abakumor 

et al., 2018). 

3.4 Effects of nutrient composition on goat dung compost 

      Table 1: Nutrient Composition of Goat Dung compost  

Property Raw Goat Dung Goat Dung Compost 

Moisture content (%) 37.65 29 

pH 8.5 6.84 

Nitrogen, N (%) 3.12 3.17 

Phosphorus, P2O5 (%) 3.18 3.55 

Potassium, K2O (%) 4.02 4.58 

Organic matter (%) 58.41 36.12 

C (%) 40.62 27.73 

C:N Ratio 13:1 4:1 

 

The results in Table 1 show that the nutrient composition of macronutrients in goat dung 

significantly influences the composting process. Initially, goat dung contains about 3.12% 

nitrogen (N), but after composting, the nitrogen content increases to 3.17%. This increase is 

due to the naturally lower nitrogen content in goat dung, which is impacted by microbial activity 

during composting. Microorganisms break down the organic material and convert it into plant-

available forms. As a result, the carbon-to-nitrogen (C/N) ratio decreases, indicating a higher 

concentration of nitrogen relative to carbon as the composting progresses (Asteria et al., 2021). 

The phosphorus (P) content in raw goat dung was 3.18%, and it increased to 3.55% after 

composting. This increase occurs because organic phosphorus is converted into inorganic 

forms, making it more available to plants (Rivka and Nur, 2024). Similarly, the potassium (K) 

content in raw goat dung was 4.02%, and it slightly increased to 4.58% after composting. 

Microbial decomposition releases potassium from the organic matter, enriching the resulting 

compost (Rivka and Nur, 2024). The organic matter in raw goat dung was highest, with an 

average of 58.41%, while the organic matter in goat dung compost was 36.12%. Although the 

organic matter decreased after composting, it can still provide valuable nutrients during the 

process. This decrease in organic matter highlights that goat dung contributes important 

nutrients for plant growth. These nutrients are crucial for the microbial cells involved in the 

process of reforming the organic matter in the soil (Fatimah et al., 2021). Regarding the C/N 

ratio, the ratio in goat dung after composting was lower than that of raw goat dung. This 

decrease is due to the degree of decomposition during the composting process. As organic waste 

undergoes biooxidation, carbon is lost as CO₂, and nitrogen is slowly lost as the organic fraction 

turns into an inorganic form. These changes help stabilize the compost. This finding aligns with 

recent research showing that goat dung has a low C/N ratio, which accelerates the 

decomposition process. The lower the C/N ratio, the shorter the time required for composting 

(Zhu et al., 2021). 
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4. CONCLUSION 

In conclusion, the production of goat dung compost resulted in a final pH value of 6.84, which 

falls within the optimal range for farming, between 5.5 and 7.5. Additionally, the compost 

reached the appropriate temperature for maturity, around 29-30°C, after 70 days of the 

composting process. The findings of this study indicate that goat dung compost typically 

contains 3.17% nitrogen (N), 3.55% phosphorus pentoxide (P₂O₅), and 4.58% potassium oxide 

(K₂O), with a C/N ratio of 4:1. Composting goat dung is an effective waste management 

strategy for reducing volume, and enhancing soil health and fertility. Furthermore, this research 

highlights the economic benefits of developing organic fertilizers and promoting 

environmentally friendly agricultural practices. Therefore, goat dung compost can be safely 

applied to plants, as its nutritional value provides significant benefits to both soil and crops, 

regardless of the type of dung used. 
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