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ABSTRACT 
 

The effect of different animal manure substrates and decomposers on the decomposition rate and chemical 

components of compost produced using agricultural waste at the Integrated Farm of Cagayan State University, 

Philippines from August to November 2023. The experimental study was laid out in a completely randomized 

design-split plot with three replications. The results showed that in the case of poultry and goat dung 

substrates, breakdown was far higher compared to cattle manure. Trichoderma harzianum and African night 

crawlers in combination significantly accelerated breakdown.  However, there was no interaction effect 

between decomposers and the types of manure. While nitrogen and phosphorus levels in the compost were not 

much altered by manure substrates or decomposers, both cattle and poultry manure substrates greatly 

influenced potassium levels in the compost. 
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INTRODUCTION 

Sustainable agriculture is an important component 

in soil fertility restoration and scaling up crop 

production at low risk to the environment. also 

composting, as it is also an exceptionally critical 

portion of organic cropping system(s) as it’s a 

biomechanically active process of decomposing 

organic waste into beneficial soil amendments. The 

effectiveness of the compost depends on the 

decomposing agents as well as the organic waste used 

as substrates. Here, employing animal manure, 

agricultural residues, and efficient decomposers can 

drastically change the quality and composition of 

nutrients in compost (Institute for Local Self-Reliance 

[ILSR], 2016). 

 

Decomposition fossils are also accountable for the 

decomposition of organic material. Trichoderma 

harzianum, a fungus, stimulates decomposition and 

enhances nutrient availability. The African night 

crawler (Eudrilus eugeniae), an earthworm, is widely 

used in vermicomposting to improve the quality of 

compost by stimulating microbial activity and 

nutrient content. The synergistic interaction of both 

decomposers can provide synergistic advantages, 

resulting in increased decomposition rate and 

nutrient content of resulting compost (Mapile and 

Obusan, 2021). 

 

This study can address different Sustainable 

Development Goals (SDGs) of Philippine agriculture, 

namely SDG 2 (Zero Hunger) and SDG 12 

(Responsible Consumption and Production). Through 

telling how effective use of animal manure and agro-

industrial waste can be through composting, this 

paper advocates sustainable agricultural practices 

that will improve soil fertility and crop productivity 

(ILSR, 2016). 

 

The potential significance of this research is in the 

possibility of improving waste management, reducing 

dependency on chemical fertilizers, and offering a 

more sustainable agricultural system is aimed at by 

this research. This study intends to contribute to the 

achievement of local farmers through the 

improvement of compost quality in a good way under 

sustainable practices methods toward enhanced food 

security and resourceful utilization (ILSR, 2016). 

 

This study aimed to evaluate the effects of different 

animal manure substrates and various decomposers 

on the decomposition rate and chemical components 

of compost produced using agricultural waste at 

Cagayan State University – Piat Campus. 

 

MATERIALS AND METHODS 

Securing of decomposers 

Compost activator (Trichoderma harzianum) was 

requested at Department of Agriculture, Regional 

Crop Protection unit while African night crawler was 

purchased from Tuao, Cagayan, Philippines. Request 

and procurement were made two days before the set-

up of the experimentation. 

 

Experimental design and procedures 

The Split-Plot in Completely Randomized Design 

(CRD) was used. Main plot represents the different 

animal manure substrates were used in the 

experiment while sub-plots were the various 

decomposers. The study was replicated three (3) 

times.  

 

Preparation of the Substrate 

Collected and chopped the organic substrate using the 

mechanical shredder into smaller pieces to enhance 

surface area for microbial action. 

 

Preparation of beds  

Compost beds were prepared by piling manure and 

alternately arranged with 50% rice straw, 10% of 

oyster mushroom spent and 10% vegetable waste 

(including cut/uprooted waste and weeds/grasses). 

Plot size of 1 meter by 2 meters was observed. Piling 

was done through the alternate arrangement of the 

substrates, totaling 100 kilograms with wooden plank 

in between to avoid the moving of worm from one 

place to another.  

 

Pre-decomposed process  

After the preparation of beds, piled materials were 

pre-decomposed at least two weeks. This was done to 
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set the environment for the introduction of African 

night crawler and considerable amount of heat will be 

removed from the raw materials.  

 

Application of compost fungus activator  

Compost Fungus Activator (Trichoderma harzianum) 

obtained from Department of Agriculture- Cagayan 

Valley Integrated Agricultural Laboratory (DA-

CVIAL) was diluted in water following the protocol 

stipulated in the manual.  

 

The frequency of application was observed based on 

the procedures. Application of Trichoderma 

harzianum was only observed in B2 and B3 sub-plots. 

 

Introduction of african night crawler (ANC)  

African night crawler was introduced 2 weeks after 

piling.  

 

The amount of ANC was based on the total amount of 

the substrates in each designated compost bed. One 

(1) kilogram of ANC was introduced for every 100 

kilograms of substrates and the introduction of ANC 

was observed only on the B1 and B3 sub-plots.  

 

Watering  

Compost beds were sprinkled with tap water as the 

need arises. Equal amount of water applied per plot 

for uniformity. 

 

Harvesting 

Compost was harvested when all the materials in the 

bed were fully decomposed. This was done by 

observing the finish product smell like earth or soil, 

dark brown to black color and crumbly texture. 

Harvesting was done early in the morning and air 

dried in a vermicast chamber for three days prior to 

product bagging. 

 

Submission of Samples for pH and nutrient 

analysis 

Compost samples collected in each sub-plots were air 

dried for at least three days prior to submission for 

analysis at the Cagayan Valley Integrated Agricultural 

Laboratory (CVIAL).  

 

The air-dried composts were sieved, weighed, and 

properly labeled to avoid inter-mixing of materials 

during laboratory analysis. One (1) kilo per sample 

material was submitted for analysis. 

 

Data gathered 

Statistical tool 

The data was analyzed using the Statistical Tool for 

Agricultural Research (STAR). Analysis of Variance 

(ANOVA) using the Least Significant Difference Test 

(LSD) at 5% and 1% levels of significance were used to 

compare the significant difference of all treatments 

tested.  

 

RESULTS AND DISCUSSION 

Number of days to decompose 

Poultry manure and goat manure substrates influence 

decomposition rate considerably, with decomposition 

times of 47 days and 49 days, respectively, compared 

to 53 days for cattle manure substrate.  

 

Table 1. The treatment combinations were as follows. 

Main Plot 

(Animal Manure Substrates) 

Sub-Plot 

(Decomposers) 

A1 - 30% Cattle Manure + 50% Rice straw + 10% Oyster Mushroom Spent + 10% 

Vegetable Waste 

A2 – 30% Poultry Manure + 50% Rice straw + 10% Oyster Mushroom Spent + 

10% Vegetable Waste 

A3 - 30% Goat Manure + 50% Rice straw + 10% Oyster           Mushroom Spent + 

10% Vegetable Waste 

B1- African Night crawler 

B2-  Trichoderma harzianum 

B3- Combination of Trichoderma 

harzianum and African night crawler 

 

In most cases, goat manure substrate and poultry 

manure substrate decompose faster compared to 

cattle manure substrate, an aspect that can be 

explained by their differences in chemical 
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composition and physical texture. This is against the 

assertion by Hassan and Islam (2017) that poultry 

manure is high in nitrogen content and has a higher 

concentration of nutrients, hence enhancing quicker 

microbial action. In addition, the smaller particle size 

of poultry manure allows for more exposure of 

surface area, which supports a faster breakdown 

process. Goat manure, which is more fibrous and of 

lower carbon-to-nitrogen ratio, favors quicker 

microbial colonization, according to Sinha and Shukla 

(2019). In contrast, cattle manure is rich in lignin and 

particle size, which tends to retard the decomposing 

processes. All these taken together favor a better 

environment for microbial activity in poultry and goat 

manure compared to cattle manure. Table 2 shows 

the number of days taken by various animal manure 

substrates to decompose using different decomposers. 

The effect of the differences in decomposers, as the 

independent variable, had a significant effect on the 

rate of decomposition.  

 

Table 2. Number of days to decompose different agricultural wastes as affected by different animal manure 

substrate and different decomposers. 

Sub-Plot 

(Decomposers) 

Main Plot 

(Animal Manure Substrate) 

Sub-plot 

Means 

A1 – Cattle Manure 

Substrate 

A2 – Poultry 

Manure Substrate 

A3 – Goat Manure 

Substrate 

B1- African Night Crawler (ANC) 54 46 49 50a 

B2- Trichoderma harzianum 56 48 51 52a 

B3- Combination of ANC and 

Trichoderma harzianum 

48 45 47 47b 

Main-Plot Means 53a 47b 49b  

C.V. 4.67% 4.72% 

**Means with the same letter are not significantly different.  

 

African Night crawler combined with Trichoderma 

harzianum had a quicker decomposition time of 47 

days compared to Trichoderma harzianum alone at 

52 days and African Night crawler alone at 50 days. 

As stated by Ndegwa and Thompson (2000), African 

Night crawlers ensure rapid decomposition of the 

organic matter by providing aeration and substrate 

enrichment with nutrient-rich casts, which then 

enhances microbial activity. Combination with 

Trichoderma harzianum, the interactive effect 

further accelerates the rate of decomposition based 

on enhanced activity of enzymes as well as maximized 

availability of nutrients (Gomez et al., 2015).  

 

This conclusion is consistent with that by Mokhtar et 

al. (2018), which showed that the combination of 

Trichoderma harzianum and African Night crawler 

provides both a shorter composting period and better 

quality of compost than individual contributions by 

the individual components.  

 

Table 3. pH level of compost as affected by different animal manure substrates and different decomposers. 

Sub-Plot 

(Decomposers) 

Main Plot 

(Animal Manure Substrate) 

Sub-plot 

Means 

A1 – Cattle Manure 

Substrate 

A2 – Poultry Manure 

Substrate 

A3 – Goat Manure 

Substrate 

B1- African Night Crawler (ANC) 6.88 6.98 6.87 6.91 

B2- Trichoderma harzianum 6.77 7.21 6.83 6.94 

B3- Combination of ANC and 

Trichoderma harzianum 

6.92 7.01 6.65 6.86 

Main-Plot Means 6.86 7.07 6.78 ns 

C.V. 5.46% 5.38% 

**n.s.- not significant. 
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The interaction effects between varied animal manure 

substrate (as to the main plot) and varied 

decomposers (as to the sub-plot), revealed no 

significant interaction effect between the two as 

mentioned. This indicates that the performance of 

each decomposer was the same in all the varied 

manure substrates. The main effect of the various 

factors was significant individually, showing that 

although manure type and decomposers both affect 

the rate of decomposition, their interaction did not 

yield compounded effects. 

 

pH Level of Compost 

Table 3 presents the pH level of the compost as 

affected by different animal manure substrates. 

Regardless of the substrate used, the pH levels 

obtained were close to neutral typically ranging from 

6.78 to 7.07. This aligns with Hargreaves et al.  

(2008) findings that the end compost pH was 

between 6.5 and 7.5, which is best for agricultural use. 

The Fully decomposed cattle, goat, and poultry 

manures contributed to maintaining for its pH level, 

which was confirming their viability as composting 

materials (Zhao et al., 2015).  

 

The findings showed that the different composts 

attained a neutral pH using the different animal 

manures which is desirable as it supports the 

availability of nutrients and microbial activity 

necessary for plant growth.  

 

Table 4. Nitrogen content (%) compost as affected by different animal manure substrate and different 

decomposers. 

Sub-Plot 

(Decomposers) 

Main Plot 

(Animal Manure Substrate) 

Sub-plot Means 

A1 – Cattle 

Manure Substrate 

A2 – Poultry 

Manure Substrate 

A3 – Goat Manure 

Substrate 

B1- African Night Crawler (ANC) 0.71ab 0.53b 0.77a 0.67 

B2- Trichoderma harzianum 0.55b 0.93a 0.35b 0.61 

B3- Combination of ANC and Trichoderma 

harzianum 

0.57b 1.09a 0.43b 0.66 

Main-Plot Means 0.61 0.85 0.52  

C.V. 19.03% 21.03% 

 **Means with the same letter are not significantly different.  

 

The data in table 3 indicated that the various 

decomposers slightly influenced pH, but the 

difference was not statistically significant. The study 

indicated that the use of African night crawlers and 

Trichoderma harzianum as decomposers yielded the 

lowest pH of 6.86. On the other hand, the use of 

African night crawler alone yielded a pH of 6.91, while 

Trichoderma harzianum alone yielded a pH of 6.94. 

This parameter highlights that the application of any 

of the decomposers does not adversely affect the pH 

level of the end compost. This was in line with the 

observation of He et.al. (2017) which concluded that 

the various organic substrates and microbial 

communities do not have significant interactions to 

affect pH levels during composting.  The various 

animal manure substrates and various decomposers 

showed no significant interaction effect on the pH 

value of end compost in this study as well. The non-

significant variation of this parameter is consistent 

with the findings of according to Chen et al. study in 

the year 2019 was the pH value of compost is mostly 

affected by the nature of the substrate and the various 

decomposers separately.  

 

This is also asserted by the work of Wang et al. 

(2020) which reported that the pH levels were 

constant and not greatly influenced by the interaction 

of manure types and decomposers during the 

composting process. 

 

Nitrogen Content (%) 

Table 4 shows the nitrogen content of the compost as 

affected by different animal manure substrates. The 

data shows variations in nitrogen content of compost 
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that were derived from various animal manure 

substrates where poultry manure substrate yielded 

the highest nitrogen concentration at 0.85%. In 

comparison, cattle manure substrate obtained 

0.61%, while goat manure substrate obtained 

0.52%.  Although the differences in nitrogen 

content among these substrates were not 

statistically significant, poultry manure could be 

more effective in enhancing nitrogen level of 

compost. This result support what was found by 

Hao et al. (2004), as mentioned in Zhang et al. 

(2013), that poultry manure often has richer 

nutrients than other livestock waste. Even though 

the differences were not that big, they still matter 

when aiming to improve compost quality and soil 

health. 

 

Table 5. Phosphorus content (%) of compost as affected by different animal manure substrates and different 

decomposers. 

Sub-Plot 

(Decomposers) 

Main Plot 

(Animal Manure Substrate) 

Sub-plot Means 

A1 – Cattle Manure 

Substrate 

A2 – Poultry 

Manure Substrate 

A3 – Goat 

Manure Substrate 

B1- African Night Crawler (ANC) 0.50 0.41 0.13 0.35 

B2- Trichoderma harzianum 0.31 0.19 0.07 0.19 

B3- Combination of ANC and 

Trichoderma harzianum 

0.21 0.32 0.09 0.21 

Main-Plot Means 0.34 0.31 0.10 ns 

C.V. 117.85% 143.71% 

**n.s. – not significant. 

 

When noting in at the effect of decomposers alone, 

Trichoderma harzianum resulted in 0.61% nitrogen, 

African night crawlers had slightly more at 0.67%, 

and the combination of the two gave the highest at 

0.70%. This suggests that already the mixture of both 

decomposers helps more in boosting nitrogen during 

composting. Some research says that interactions 

between microbes and invertebrates improve how 

nutrients are cycled, which makes composting more 

effective (Cortez et al., 2018; Dung et al., 2020). This 

can be used by farmers for better composting 

outcomes. 

 

The interaction between manure types and 

decomposers, also shown in Table 4, indicated that 

poultry manure when combined with decomposers 

produced the best nitrogen result compared to cattle 

or goat manure with same decomposers. This means 

poultry manure likely offers a better condition for 

decomposers to work, which leads to higher nitrogen 

in the compost. Yadav et al. (2013) pointed out that 

poultry manure helps in faster nutrient breakdown 

when paired with ANC and Trichoderma harzianum. 

Singh et al. (2008) also reported that poultry manure 

treated with both decomposers gives better nitrogen 

results. The good mix of rich nitrogen and active 

decomposers like ANC and Trichoderma makes 

poultry manure more useful in compost production 

(Jain and Singh, 2019). 

 

Phosphorus Content (%) 

Table 5 presents the amount of phosphorus level of 

compost as influenced by different animal manure 

substrates. The phosphorus content of the compost as 

affected by cattle manure substrate is 0.34%, which is 

slightly higher than poultry manure substrate of 

0.31%, and goat manure substrate of 0.10%.  Different 

animal manure substrates as independent variables 

tend to show minimal variation on the phosphorus 

content with no significant difference observed across 

these substrates. This finding supports to the findings 

of Ghosh et al. (2007) that the variation in 
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phosphorus content among cattle, poultry, and goat 

manure substrate is often not statistically different 

after composting, as phosphorus is less mobile and 

less prone to loss compared to nitrogen. In the same 

vein, Rao (2005) pointed out that phosphorus 

availability in compost is largely influenced by 

microbial decomposition rather than the substrate 

type of manure, resulting in similar phosphorus 

results irrespective of substrate. In addition, Singh 

et.al. (2008) further pointed out that even though 

poultry and cattle manure possess slightly higher 

initial phosphorus content than goat manure, the 

ultimate content is not much different based on the 

phosphorus dynamics involved in composting. This 

result reflects that final compost as affected by 

various animal manure substrates was comparable in 

terms of phosphorus content.   

 

In terms of different decomposers, the phosphorus 

content of compost is influenced by the activity of 

different decomposers, such as African night crawler 

(ANC), Trichoderma harzianum, and their 

combination. Compost treated with African night 

crawler alone had a phosphorus content of 0.35%, 

which was higher than that of the combination of 

ANC and Trichoderma harzianum (0.21%) and 

Trichoderma alone (0.19%). Despite these variations, 

the differences in phosphorus content were not 

statistically significant. Rao (2005) described that 

phosphorus is quite stable throughout composting 

and less prone to microbial changes than nitrogen, 

which could be the reason for not finding any 

considerable differences among the treatments. Singh 

et.al. (2008) also mentioned that although 

decomposers such as ANC and Trichoderma 

harzianum enhance organic degradation and nutrient 

release, their effect on phosphorus availability is 

restricted because phosphorus is mostly bound in 

organic matter less susceptible to microbial activity.  

 

This result indicates that the different decomposers 

not influence the phosphorus levels in compost.

 

Table 6. Potassium content (%) of compost as affected by different animal manure substrate and different 

decomposers. 

Sub-Plot 

(Decomposers) 

Main Plot 

(Animal Manure Substrate) 

Sub-plot 

Means 

A1 – Cattle 

Manure Substrate 

A2 – Poultry 

Manure 

Substrate 

A3 – Goat 

Manure 

Substrate 

B1 – African Night Crawler (ANC) 0.27 0.27 0.12 0.22 

B2 – Trichoderma harzianum 0.27 0.24 0.11 0.21 

B3 – Combination of ANC and 

Trichoderma harzianum 

0.25 0.28 0.12 0.22 

Main-Plot Means 0.26a 0.26a 0.12b  

C.V.   4.67% 4.72% 

 **Means with the same letter are not significantly different.  

 

The interaction between different animal manure 

substrates (cattle, poultry, and goat manure) and 

decomposers (Trichoderma harzianum, African 

Night Crawler, and their combination) showed no 

significant interaction effect on the phosphorus 

content of compost. This indicates that the manure 

substrate type does not greatly impact the 

effectiveness of decomposers on phosphorus 

concentration. Notwithstanding variations in 

phosphorus concentration at the outset in the 

manures, being cattle manure at 0.34%, poultry at 

o.31%, and goat manure at 0.10%, the resultant 

phosphorus content of the compost at the end was not 

greatly impacted by decomposer interaction.  

 

Regardless of the combination of different animal 

manure substrates (cattle manure, poultry manure, 

goat manure) and different decomposers (African 
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night crawler, Trichoderma harzianum, and 

combination), the result showed no significant 

differences in phosphorus content across treatments. 

This outcome is consistent with the findings of Singh 

et. al. (2008) and Rao (2005), that phosphorus 

stability during composting reduces the likelihood of 

interaction effects between substrates and 

decomposers. Phosphorus remains in organic or 

mineral-bound forms, and microbial activity from 

earthworms or fungal decomposers does not have 

great impact on its final availability. 

 

Potassium Content (%) 

Table 6 shows how the potassium content of compost 

was influenced by the different animal manure 

substrates. As an independent variable, the manure 

types affect the potassium level, with cattle and 

poultry manure having both 0.26% potassium, which 

is higher compare to goat manure that only has 

0.12%. This difference can be because of the nutrient 

makeup of each manure. Naturally, poultry and cattle 

manures have more potassium because of how the 

animals digest and absorb nutrients. This is also 

supported by Adekiya et al. (2020) and Ayoola and 

Makinde (2019), saying that compost made from 

cattle and poultry manure often leads to better 

potassium levels in soil and also better plant growth 

compared to goat manure. This result suggest goat 

manure may not give the same potassium benefits as 

the other two. 

 

 

Fig. 1. Data gathering procedure of the study. 

 

Also, the potassium content based on different 

decomposers. Using Trichoderma harzianum alone 

resulted in 0.21% potassium, while African night 

crawler alone and its combination with Trichoderma 

both had 0.22%. The values are close and the 

difference isn’t significant, meaning any decomposer 

used doesn't really changed potassium level in the 

final compost. This supports the earlier studies by 

Aira and Dominguez (2009) and Singh et al. (2019), 

who found decomposers may help compost quality in 

general, but don’t impact potassium much. 

No interaction effect between manure and 

decomposers was seen for potassium content. This 

mean while manure type and decomposer can affect 

potassium separately, using them together don't lead 

to stronger results. One reason could be that 

potassium in manure is already stable, and doesn't 

depend much on how it’s decomposed. Unlike 

nitrogen, potassium maybe not that sensitive to 

microbial action. So, even if the decomposers help in 

breaking down compost, they don’t really change how 

much potassium comes out (Bortolini et al., 2019).  
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Findings indicated that poultry and goat manures 

were more decomposed compared to cattle manure, 

particularly when blended with Trichoderma 

harzianum and African night crawlers, although no 

interaction effect was established. Compost 

phosphorus level and pH were not significantly 

influenced by decomposer or manure type. Although 

nitrogen level was not affected by either factor 

independently, there was an interaction effect 

showing that poultry manure with decomposers 

yielded higher levels of nitrogen. Potassium level was 

significantly influenced by manure type (especially 

cattle and poultry) but not by decomposers, with no 

interaction effect. 

 

CONCLUSION 

The research concluded that poultry and goat 

manures were decomposed much more rapidly 

compared to cattle manure, especially when 

integrated with Trichoderma harzianum and African 

night crawlers, but without any significant interaction 

effect between manure types and decomposers. 

Compost pH and phosphorus levels were not affected 

by either of these factors, but the poultry manure with 

decomposers had the highest nitrogen level, with a 

significant interaction effect. Potassium content was 

markedly affected by type of manure, particularly 

cattle and poultry but not by decomposers. 

 

RECOMMENDATIONS 

Farmers and compost manufacturers are advised to 

use poultry or goat manure in conjunction with 

Trichoderma harzianum and African night crawlers 

to ensure quicker decomposition and increased 

nitrogen levels in compost. Long-term impacts on soil 

fertility and crop yields can be investigated further to 

aid in the adoption of these composting methods in 

sustainable agriculture. 
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