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Abstract 

The study aimed to 

develop and 

characterize compost 

from mixture of 

Jatropha seed cake and 

chicken manure. In the 

current experiment, 

investigations were 

made on the 

composting 

parameters and 
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INTRODUCTION 

Composting is an 

efficient way of organic 

solid waste 

management that is in 

line with sustainable 

agriculture (Hoitink 

2000, Adbrecht et al., 

2011a)  The 

application of compost 

to agricultural land is 

judged to be an 

economical, practical 

and environmentally 

beneficial 

management option. 

(Brochier et al. 2012). 

Proper composting 

effectively reduces 

odour emission and 

nitrogen loss and 

makes the organic 

waste a relatively 

stable product that can 

be used as a fertilizer. 

(Waqas et al. 2018).  

Temperature, 

moisture content and 

other factors, such as 

C/N ratio (nutrient 

balance), pH and 

available 
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stability of the 

compost as well as the 

Nitrogen (N), 

Phosphorous (P) and 

potassium (K) 

concentrations of the 

produced compost. A 

cylindrical digester 

was used to compost  a 

total of 2kg of jatropha 

seed cake and chicken 

manure mixed  in the 

ratio of percentage  

composition of 50:50 

.The compost 

temperature, pH and 

moisture contents 

were monitored at 

interval of 3 days for  

30 days of composting 

by inserting a digital 

pH meter and 

thermometer into the 

composting mixture in 

the digester after the 

mixture was 

thoroughly mixed  and 

the N P K as well as the 

Carbon (C) contents 

were analysed on the  

dried compost using  

Nitrogen Kjeldahl 

digestation and 

distillation technique, 

absorbance 

measurement of 

Phosphorous using 

calorimeter and  

Potassium 

concentration in the  

digest using  flame 

photometer and 

carbon content using 

the Walkley and Black 

procedure. The 

average temperature, 

pH and moisture 

content recorded were 

25.6oC, 7.3 and 55.7%   

respectively. These 

values were within the 

specified ranges of 

composting recorded 

in literature .The N P K 

concentrations in the 

dried compost were 

2.03%, 3.50% and 

1.65% respectively. 

These values were also 

within specified 

ranges but are higher 

than the one recorded 

in literature. The C: N 

ratio (8.2) was also 

within specified range. 

The study therefore 

suggests that process 

parameter of 

temperatue 25.6oC, pH 

7.3 and moisture 

content 55.7%. are 

said to be the 

intermediate ranges 

which is appropriate 

for optimal biological 

reaction to 

spontaneously 

consume the waste 

and break them down 

into rich organic 

manure while the C:N 

ratio indicate   that the 

compost is stable and 

safe for land 

application.

 

nutrients, have been previously shown to significantly impact composting 

performance (Jackson and Line 1997). 

It has been established that the biomasses for the compost development 
are wastes that constitute environmental problems. It has also been 
established that Jatropha seed cake and Chicken manure are rich in 
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nutrients and are therefore beneficial for crop production and improve the 
the structural stability of the soil (Duong 2003). Also, the successful 
composting of these substrates have been reported (Zmora-Nahum et al., 
2007). Therefore, converting these wastes into wealth to minimize 
environmental pollution is worth investigating.. An appropriate 
combination of waste material is important because it yields a suitable 
combination of carbon and nitrogen for the growth and activity of 
microbial population to quickly degrade the waste (Singh and Kalamdhad 
2012) 
This study aim to develop and characterize compost from mixtur of 
Jatropha seed cake and chicken manure. The objectives are :  

1. to develop compost from mixture of jatropha seed cake and chicken 

manure and assess the  composting parameters . 

2. to characterize the compost in terms of NPK  and assess its stability  

in terms of the C:N ratio 

 

Materials and Methods 

The materials used for this work are pH mater (2601, Hanner instrument), 

EC meter Thermometer (2601, Hanner instrument), Colorimeter (257, 

Sheerwood), AAS Machine (Bom PG 500),  Flame photometer (410, 

Sheerwood), Autodistillation machine (Kjeltech, 8200),Weighin balance 

(Mettler PN, 1210),  Digestion block, Pipette, beakers,conical flasks, 

potassium dichromate,  Ferrous indicator, Copper sulphate, H2SO4, , 

Funnel, Boric acid, NaOH, HNO3, HClO4, Monometric flask 

 
Collection and Preparation of Substrates 

The Jatropha seed cake used for this study was collected from the National 
Research Institute for Chemical Technology (NARICT), Zaria and the 
chicken manure  was collected from the matured layers pen in Jacaranda 
Farms, Kaduna . Prior to composting, the jatropha cake was ground with 
the use of mortar and pestle while the chicken manure was subjected to 
sun treatment by sun-drying for two weeks 
 
Development of compost and measurement of composting parameters 

2 kg of jatropha seed cake and chicken manure were mixed in the ratio of 

percentage       composition of 50: 50. The mixed materials were   put into 

a cylindrical digester   moistened to about 60% moisture and the mixture 
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was stirred continuously with a stirrer for homogenous mixture. The 

digester was covered with sacks to increase the temperature, maintain 

moisture and minimize the escape of gases to the atmosphere (Maylen, 

2015) . The pH and temperature of the system was determined at interval 

of Three days  by inserting a digital pH meter and thermometer into the 

composting mixture in the digester after the mixture was thoroughly 

mixed. pH and temperature Readings were taken after some minutes when 

the readings on the digital meter had stabilized. Moisture content was 

determined as reported by Wang et al., 2014. These parameters ( pH,  

temperature  moisture content) were continuously monitored and 

recorded at interval of three days for 30days as the mixture was mixed for 

consistency. The average pH, moisture content and temperature was 

recorded as presented in Table 1.  

  

Table 1: Composting Process Parameters 

PARAMETERS RESULT 

Average pH 

Average moisture content 

Average temperature 

 

7.3 

55.7% 

25.6OC 

Compost Analysis and characterization 

After composting, the compost was collected from the digester, air dried 
and packed prior to analysis.. Organic carbon was determined by the 
Walkley and Black procedure by wet oxidation using chromic acid 
digestion (Nelson and Sommers 1996). Total N was determined using 
micro-Kjeldahl digestion and distillation techniques. To determine total P 
and K, the substrates were first digested with a mixture of nitric acid and 
perchloric acid . Phosphorus in the digestate was estimated  by absorbance 
measurement at 420 nm (Gupta, 2004). Whereas, potassium was 
measured in the digestate using flame photometer (Singh et al., 2007). C/N 
ratio was determined mathematically after individual estimation of C and 
N in dry compost The results of the analysis are presented in Table 2. 
 
 
Table 2: Properties of Produced Compost 
PARAMETERS % RESILTS 
Total nitrogen (N) 2.03 
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Total phosphorus (P) 
Total potassium (K) 
Organic carbon (C) 
C/N 
 

3.50 
1.65 
16.70 
8.2 

 
Results and Discussion 
Composting parameters 
The moisture content, temperature and pH of the compost promote the 
growth of degradation microbes and faster composting. These parameters 
represent effective mature compost safe for application. As shown in Table, 
the average moisture content, temperature and pH obtained after 
composting are 55.7%. 7.3 and 25.6OC  respectively. From earlier reports 
Sudberg et al., 2013, Kumar et al., (2010), USDA, (2005), Igboro, (2010), 
Maylen, (2015)  it was concluded that the moisture content, pH and 
temperature should range between (55-60%), (5.5-8.5) and (32-60OC) 
respectively. Results obtained in the present study are strongly in 
agreement with their findings. With respect to the temperature, the value 
obtained is lower than the acceptable range. This may be attributed to the 
condition of composting. However, the value of temperature obtained in 
this study should enhance the degradation, depending on the type of 
substrate. . These values can be said to be an intermediate ranges which is 
appropriate for optimal biological reaction to spontaneously consume the 
waste and break them down into rich organic manure 
 
Properties of compost 
Nitrogen, phosphorous and potassium are the nutrients which are utilised 
in the greatest quantities by plants. Knowledge of the nutrient content of 
compost is important because the nutrient content can vary widely and 
also because it allows facility operators to determine an appropriate end 
use for the compost (Zethner et al., 2000). In general, nutrients are 
organically bound within compost and are slowly released over a period of 
time as a result of microbial activity. This ensures a continuous supply of 
nutrients to the plant (US Composting Council, 2003).  
Table 2 presents the results of the analysis made on the compost. The 
percentage NPK obtained were 2.03, 3.50 and 1.65 respectively. These 
values are within the specifications/standards for organic fertilizer 
recommended by the FAO, (1994) which are (1-4%), (1.5-5%) and (1.1-
5%) for NPK respectively. However, on the contrary, these values in a 
similar work reported by Maylen, (2015) on the production and 



INTERNATIONAL JOURNAL OF AGRIC. AND AGRICULTURAL TECH. 

(VOL. 11 NO. 1) DECEMBER, 2019 EDITIONS 

 

 
 

6 

characterization of organic fertilizer from Jaropha seed cake and chicken 
manure (50JSC: 50CM) were 0.01, 0.05 and 0.48 for NPK respectively. This 
difference in properties may be due to the conditions of composting or 
variety and species of substrates. 
 In relation to compost, stability and maturity are two terms usually used 
to describe the rates of the decomposition and transformation of the 
organic matter in the compost. Compost maturity is used to describe 
product quality, while compost stability is strongly related to the rate of 
microbial activity in the compost (Bernal et al., 1998). In a number of 
researches, the C/N ratio is used as an index of compost stability as well as 
an indicator of compost maturity (Zmora-Nahum et al, 2005, Larney and 
Hao 2007). In the present study, the C/N ratio obtained  as shown in table 
is 8.2 . According to Bernal et al., (1998) and Iglesias-Jiménez and Pérez-
García (1992), a C/N ratio lower than 12 after the composting process 
indicated a good degree of maturity and suitability for addition to soil. 
From the result obtained from Table 2 for the C/N ratio (8.2), after 
composting, it can be seen also that the C/N ratio is within the specified 
range. This low ratio means there was sufficient nitrogen for optimal 
growth of the microbial population. This also indicates that the compost is 
matured and stable for addition to soil.  
 
Conclusions and Recommendations 
The moisture content, temperature and pH of the compost promote the 
growth of degradation microbes and faster composting. Upon analysis of 
data for these parameters, it was observed that the pH and moisture 
content were within specified range while the temperature was lower .Also 
the NPK nutrient content of compost are among the most important factor 
for the growth and development of plant. Upon analysis, the NPK values 
were within specified range although these values are higher than the 
values obtained in similar studies. The C:N ratio of the compost is also 
within specified range indicating that there was sufficient amount of 
nitrogen necessary for optimal growth of microbial population and also 
indicating that the compost is safe for land application.. 
It is recommended that other formulation ratios should be composted and 
evaluated and also the efficiency of the compost should be assess on plant. 
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