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Abstract
Compost is an important organic fertilizer and soil amendment which is a product of recycled
horticultural, agricultural, kitchen and yard wastes. Agricultural wastes (feedstock) generated within
National Horticultural Research Institute, Idi-Ishin, Ibadan and its environs were collected and
composted in three batches A, B, and C. The feedstock was layered to form a compost heap. Batches A, B
and C yielded 120kg, 79.19kg and 51.99kg which were 31.76%, 38.17% and 26.31% of the input weight
respectively. The organic carbon ranged between 9.02 - 15.94%, while total nitrogen; 1.06 and 1.74%,
phosphorus; 1.51 and 1.29% and potassium was 0.48 and 0.49% respectively and were in most cases
significantly different (P<0.05) in relative to feedstock components. It can be concluded from this
research work that physicochemical properties of compost depended on the feedstock variation, that
various agricultural waste (such as watermelon, carrot, lettuce, cabbage, orange and pineapple pulp
and wastes from citrus, radish, carrot, green and dry grass/leaves and sawdust) could be used for
composting and that the type (texture and structure), state (fresh and dry) and mixing ratio of feedstock
used in compost production also affected the percentage quantity of compost that was produced.
Keywords: Agricultural wastes, feedstock variations, composting, compost quantity, compost quality.

Introduction
Self sufficiency in food production remains a major challenge in Nigeria (Alimi et al., 2006,
ADB, 1999), which may largely be attributed to soil fertility decline that cannot be ignored in
order to maintain a sustainable agricultural system. The fragility and high susceptibility of the
soils in Nigeria to degradation and loss of nutrients make augmentation of the soil necessary in
order to obtain reasonable crop yield (Alimi et al., 2006). Hence, any agricultural practice or
activity that would increase agricultural production without adverse effect on the environment
should be encouraged, promoted and adopted. It is however essential to promote measures that
will enable farmers to make use of their natural advantages (DFID, 2002), since one of the major
principles of organic agriculture is to rely on farm-own resources as much as possible.
Production and use of organic fertilizer enable the use and recycling of the waste materials
generated from and within the farms. The techniques for recycling farm-own nutrients are among
the most important assets of organic agriculture (Kilcher, 2007). Agricultural wastes that would
have constituted nuisance to the environment and source of threat to our health are converted to
important soil amendments known as compost, a product of the decomposed organic materials.
Compost can be described as the organic matter that has been decomposed in a process called
composting. Composting is the act of combining organic materials also refers to as ‘feedstock’ to
encourage healthy decomposition (Finley, 2021).
Compost has a range of benefits to both the soil and the plants growing in the garden
(Friedericks, 2019), it is one of the most important organic fertilizers, a supplement that can be
given to soil for proper soil improvement (Custer and Boyd, 2015). Compost is easy to make,
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relatively available in large quantity hence almost free and very good for the environment. It
supplies nutrients to crops in a more balanced proportion (Kilcher, 2007). It is also rich in both
macro- and micro-nutrients and supplies them slowly to the crops (Custer and Boyd, 2015).
Compost applications have been shown to increase aggregate stability which makes the soil more
resistant to erosion (Diacono and Montemurro, 2010). This effect is largely attributed to
increased levels of organic matter in the soil, which improves soil aggregation and structure
(Hargreaves et al., 2008). While improved water holding capacity has been observed across a
variety of soil types, great improvements occur in sandy soils with low initial organic matter
content Glab et al., (2009), Finley, (2021). In addition, compost has been shown to reduce
surface sealing and improve infiltration (ROU, 2007). According to Finley (2021), composting
kitchen wastes, has a double-sided benefit. It helps get rid of kitchen wastes while providing a
steady supply of healthy soil for the garden. Avoid composting greasy food, dairy products,
diseased plants, animal faeces, or dryer lint as these materials are difficult to decompose,
attract pests, or emit bad smells (Finley, 2021). For compost intended for field application,
nutrient analysis is routinely carried out to estimate effects of compost on soil in the field
(Sullivan et al., 2018).
Organic fertilizer is the most important component of organic agriculture. It enables effective
waste management system that supports environmental sanity and ecosystem sustainability.
Compost production falls along this effective waste management system, hence;
The objectives of this research work were to use agricultural wastes for the production of
compost, describe the production process and to determine the effect of feedstock variation on
the physical and chemical characteristics of the compost so produced.
Materials and Methods
Collection of agricultural wastes
Fruit wastes majorly fruits and vegetables origin, such as watermelon, carrot, lettuce, cabbage,
were collected from Eleyele Fruit Market and orange and pineapple pulp from Chi Vita fruit
juice factory in Ibadan Metropolis. Wastes from citrus, radish, carrot, green and dry grass/leaves
and pulp waste (from fruit juice processing unit) were those generated within the Institute
(NIHORT, Ibadan). Rotten or deteriorated orange fruits were usually picked from the NIHORT
citrus orchards, while dry leaves were gathered from the bases of the ornamental trees that adorn
the Institute’s Administrative block. Sawdust were collected from nearby sawmills and wood
workshops, clean and free from oil and non-biodegradable items. Poultry manure and cow dungs
were collected from Farms of College of Agriculture, IAR&T, Moore Plantation, in Ibadan.
These agricultural and horticultural wastes were shredded into small sizes to enhance the
composting procedure as shown in plate 1.
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Plate 1: Compost material and finished compost pack
Layering of compost materials
The component materials were added by quantity/volume using the same container, resulting in
same size but varying weights depending on the type and state of the material (dry or wet).
Materials were spread up and arranged in layers, alternating one another, especially green (fresh)
and dry (brown) wastes including the poultry manure/cow dung layer-wise
The Sawdust was added thinly amidst the layers. Complete arrangements of all available
materials make a complete layer or segment, then, water was sprayed upon the layer. Water was
then sprinkled on the composting materials in a complete layer. Subsequent layers follow in the
same order until available materials were exhausted or a recommended height for a compost
heap was reached.
Turning and mixing
Compost heap was turned or mixed thoroughly after two weeks and every week thereafter. Water
was then sprinkled on the composting materials.
Termination of composting procedure
The composting processes were terminated when the original materials were no longer
recognized, except for small pieces of stems. The termination time was ten weeks. Part of the
ready to use compost was sieved to give fine size for packaging, while the other part was applied
directly to the field and/or plants in containers.
The above procedure was repeated in three batches. Each batch was also carried out in threesome
with the same quantity.
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Physiochemical Analysis
Samples of the compost were taken for laboratory analysis to determine the physiochemical
components of every batch of the compost that was produced. The following parameters were
determined: moisture content (MC), pH, nitrogen (N), phosphorus (P), potassium (K), calcium
(Ca), magnesium (Mg), iron (Fe), manganese (Mn), zinc (Zn) and copper (Cu). The pH was
determined in distilled water (1:1), Nitrogen by macro - Kjeldahl method (Amin and Flowers,
2004) while P, K, Ca, Mg, Fe, Mn, Zn and Cu contents were determined according to the
procedures outlined in ‘Selected Methods for Soil and Plant Analysis Manual’ of International
Institute of Tropical Agriculture, Ibadan (IITA, 1979). Water content was determined by oven
drying the samples to constant weight and using equation 1 according to IITA (1979).
%𝑀𝐶 =
× 100
Where:
%MC=percentage moisture content, Ww=initial product weight, wd=weight of oven dried
product.
Results and Discussion
Table 1 presents the components of the compost produced in the three batches. It was observed
that Batch A was 120kg whereas Batches B and C were 79kg and 37kg respectively. Cow dungs
were only included in Batch A, due to its availability in the study area at the production time. It
has been reported that horticultural wastes may be generated from non-edible parts of crops or
plants or the remaining plant residues left after harvesting. Agricultural/horticultural waste can
also be generated through spoilage or deterioration that may result from improper packaging,
transportation and lack of efficient storage. The sawdust was added thinly to avoid clumping and
to acts as bulking materials and also helps to increase the carbon - nitrogen ratio in the compost.
Brown (dry) materials were believed to be the source of carbon while the manure and green
(fresh) materials were the sources of nitrogen (Ronald, 2008). Previous work has also shown
that too much carbon will cause the pile to break down too slowly, while too much nitrogen can
cause odour (Brian Barth, 2017). The carbon provides energy for the microbes, and the nitrogen
provides protein. Addition of animal manure, aged compost or top soil, serves as starter
materials which helps to heat up the pile by supplying nitrogen for the bacteria and other
microbes (Ronald, 2008). It is also often included in compost heaps to enhance rapid breakdown.
The amount of time needed to produce compost depends on several factors, including the size of
the compost pile, the types of materials, the surface area of the materials, and the number of
times the pile was turned. Hence, grasses and other agricultural wastes were chopped into
smaller pieces to increase the surface area and enhance the composting process. Composting is
most efficient when it is microaerobic, as such the mounds were usually turned or mixed up
thoroughly every week to incorporate sufficient oxygen, as well as incorporate materials on the
exterior to allow them to break down evenly and for proper composting.
It was observed during the composting period that citrus peels and banana sucker wastes were
the last recognizable materials at four weeks, watermelon and other vegetables were the first set
of materials that deteriorated. Between six and eight weeks the straw and stems were barely
recognized. At ten weeks, the compost was ready especially for Batches B and C, while Batch A
became fully composted by 12 weeks. This may be as a result of the high quantity of citrus and
banana stump and sucker wastes as presented in table 1. It was reported in a ‘Compost guide’
that mixing certain types of materials or changing the proportions can make a difference in the
rate of decomposition, and achieving the best mix is more an art gained through experience than
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an exact science (Brian Barth, 2017). Ready to use compost was dark brown, crumbly and
smelled like humus soil. It was fluffy, but not powdery. According to Eartheasy (2014), the
carbon-rich matter gives compost its light and fluffy body, while nitrogen or protein-rich matter
provides raw materials for making enzymes.
Table 1: Component materials and the resulted compost
Batch A (kg/layer) Batch B (kg/layer)
Feedstock
Sawdust
3
3
Dry grass
1.33
3
Dry leaves
1.5
5.5
Poultry manure
6.67
10
Cow dung
6
0
Guinea grass
3.35
4
Citrus
8.3
7
Carrot
2.5
5
Cabbage
2.92
4
Banana Sucker
20
0
Watermelon
20
0
Total material
75.57×5 Layers=
41.5×5=
Initial Weight (kg)
Compost yield(kg)

377.85
120

Batch C (kg/layer)
3
1
1.5
2
0
4
0
0
3.5
7.5
6
28.5×5=

207.5
79.19

142.5
37.5

FIGURE 1: INPUT-OUTPUT AND PERCENTAGE COMPOST
OUTPUT

BATCH A

BATCH B

BATCH C

INPUT-OUTPUT/PERCENTAGE FOR EACH BATCH
Series1
Series2
Series3

Key: series 1 (sky blue) =feedstock (kg), series (orange) =compost (kg),
series 3 (grey) =percentage output (%)

0

0
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Observation from the present research work showed that the type of materials used in compost
production affected the quantity of compost that was produced. The quantity of compost
obtained from each process was apparently depended on the texture and structure of component
materials as can be observed in the compost yielded. Figure 1 shows the input-output and
percentage compost yield. It was revealed that Batch A and C which contained larger quantity of
banana sucker and watermelon wastes had lower percentage yield of 31.76% and 26.32%
respectively of total input weight while batch B which did not contain either of the two yielded
38.2% (Figure 1), although statistically the difference was not significant, it can still be observed
that the quantities of compost that were produced were varied by the nature of component
materials.
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The physicochemical characterizations of the three batches of compost produced are given in
table 2. It indicated that the materials used as the feedstock affected the physicochemical
properties, although some parameters were not statistically different from each other.
Table 2. Physicochemical Characterization of the Compost
Nutrients compositions of the prepared compost
%

Mg/kg

Compost
Batches

pH

MC

OC

N

P

Ca

K

Mg

Fe

Mn

Zn

C
u

A

7.63

34

9.02b

1.5

1.51a

8.08a

0.48a

0.93a

0.62b

489

215

46.3a

B

7.7

33.83

9.64ab

1.02

1.2b

4.39b

0.74a

0.64b

0.85a

485.7

196

35b

C

7.8

31.73

12.04a

1.06

1.26b

2.34b

0.88b

0.61b

1a

311.3

220

43.84a

LS

Ns

Ns

*

Ns

**

**

**

***

**

Ns

Ns

*

LSD

0.27

3

2.43

0.49

0.13

2.05

0.15

0.07

0.19

269.5

24.66

8.24

Production batches: A; B, C; LS = Level of significance, LSD = Least significance difference

The moisture content (MC) and the pH were not significantly different in all the batches
produced. The moisture content ranges between 31.73 and 34, which may be partly responsible
for the fluffy but not powdery nature of the compost. According to Sullivan (2018), Composts
with high moisture content (above 60 percent), are usually clumpy and difficult to spread. Also,
composts with low moisture content (below 40 percent) are dusty. The higher the moisture
content, the lower the amount of organic matter per ton of compost. The composts produced
were observed to be alkaline in nature with pH above seven, indicating that the compost can be
used as soil amendment on acidic soil. In agreement with this result, Fountain (2015) stated that
‘finished compost is usually slightly alkaline without the addition of lime’. Most plant-based
composts are also said to be moderately acidic (pH 6) to moderately alkaline (pH 7.5). Manurebased composts usually have pH of 7 to 8 (Sullivan et al. 2018). This may therefore make them
unsuitable for acid-loving plants. The composts produced in the three batches contained
appreciable amount of nutrients which seemingly make them suitable as organic soil amendment
and fertilizer. According to Petruzzello (2021), composts are essential fertilizers with low
nutrient content, which explains why large amounts are applied per given area of plot. It is also
noted that the maximum benefits of composts on soil structure and crop yield still occur (residual
effect) after several years of use. The composts also contain a reasonable amount of micronutrients, which make them suitable for crop production, since the micro-nutrients are needed for
plant growth and development. This finding corroborated the view that compost must contain
micro-nutrients that are required by plants since it is made from plant materials (Palvils, 2020).
Batch C has highest organic carbon, though not significantly different from Batch B but from
Batch A. This could be attributed to the higher percentage of dry materials in both Batches as
compared to Batch A because dry (brown) materials are considered to be carbon-rich materials
that provide carbon for compost (Brian Barth, 2017).
The Nitrogen content was highest in Batch A but not statistically different from the other two
Batches. This may be as a result of the fact that the dry leaves used in the Batch (as presented in
Table 1) was relatively smaller than in Batch B but same as in C. It could also be observed that
larger quantity of green materials (especially watermelon and banana sucker) were used in Batch
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A, as it has been established that fresh or green materials provide nitrogen, (Brian Barth, 2017,).
The nitrogen contents could be said to be generally low in this work because according to
Petruzzello (2021), composts commonly contain about 2 percent nitrogen, but in agreement with
CalRecycle (2001), that stated that most composts do not exceed 2 percent nitrogen and is thus
not considered to be a major source of nitrogen. Hence, Sullivan et al. (2018) explained that, if
the total N content of compost is less than 1 percent, consider supplemental N fertilization after
compost application. Composts with 1 to 2 percent N have minimal effect on N fertilizer
requirements for crop production. If the total N exceeds 2 percent, the compost can replace a
portion of typical N fertilizer input for crop production.
When applied to the soil, nitrogen of compost becomes available slowly and in small amounts,
which reduces leaching and extends availability over the whole growing season (Petruzzello,
2021). According to Hartz et al., (2000), the amount of organic nitrogen in a given amendment
can vary widely, but there should be consistency in the proportion that is mineralized and in
general, the greater the total N content, the greater the proportion that will be mineralized after
incorporation.
Batch A was also consistently highest in Phosphorus (P), Potassium (K), Calcium (Ca) and
Magnesium (Mg). The fact that this Batch consisted of many different types of horticultural
crops, some of which were not in the other Batches maybe responsible for the observed
disparities.
Different composted materials will have slightly different nutrient contents; a compost made
from few materials (e.g. lawn clippings and leaves alone), will be lower in nutrients than with
relatively many such as addition of vegetable and fruit discards, egg shells, and other safe-tocompost materials (Friedericks, 2019). Petruzzello (2021) reiterated that compost should contain
between 0.5 – 1 percent phosphorus (P) and about 2 percent potassium (K). If P exceeds 0.7
percent, the compost feedstock likely included manure. If P content is below 0.3 percent,
consider supplemental P fertilizer application if a soil test indicates need. If K exceeds 1.5
percent, the compost feedstock likely included manure, food waste, or grass clippings. Compost
K is considered equivalent to fertilizer K as a source of K for plants (Sullivan et al., 2018), its
applications can provide potassium to the cropping system as was found in a study (Leacox, et
al., 2014) that application of compost in tomato with low K resulted in increased yield. It was
however added that manure may be added to compost materials to speed up decomposition.
A well-balanced mixture of compost raw materials, especially materials rich in phosphorus such
as chicken manure is excellent for overcoming problems with the phosphorus balance and at the
same time a good source of organic carbon (Kilcher, 2007).
The iron (Fe) content was significantly lowest in Batch A, highest in Batch C but not
significantly different from Batch B. The manganese (Mn) and Zinc (Zn) were not significantly
different in the three batches produced. Batch A and C were not significantly different in their
Copper (Cu) content but both were higher than Batch B. As also observed in this work, it has
been established that the micronutrient contents vary widely depending on the original compost
feedstock as well as the composting conditions and length of maturation which also determine
the quality of the compost (Hargreaves et al., 2008; Favoino and Hogg, 2008).
Conclusion
It can be concluded from this research work that physicochemical properties of compost
depended on the feedstock variation, that various agricultural waste (such as watermelon, carrot,
lettuce, cabbage, orange and pineapple pulp and wastes from citrus, radish, carrot, green and dry
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grass/leaves and sawdust) could be used for composting and that the type (texture and structure),
state (fresh and dry) and mixing ratio of feedstock used in compost production also affected the
percentage quantity of compost that was produced.
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