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Abstract: Inadequate disposal of coffee waste have led to serious environmental problems, and requiring efficient measures
to recycling these wastes. Composting is thus, environmental friendly option for utilization of this waste. Therefore this study
was to evaluate some physicochemical parameters of compost produced from coffee pulp with cow dung and enset leaf (Ensete
ventricosum). Treatments were built in randomized complete block design with proportions of treatment one (90% of coffee
pulp and 10% of top soil), treatment two (65% of coffee pulp, 25% of cow dung and 10% of top soil), treatment three (65% of
coffee pulp, 25% of enset leaf and 10% of top soil) and treatment four (50% of coffee pulp, 20% of cow dung, 20% of enset
leaf and 10% of top soil). It conducted for 80 days, from December 28, 2018 to March 17, 2019. Some physicochemical
parameters were determined at 25, 55 and 80 days of composting and mean value of bulk density, moisture content, pH,
electric conductivity, organic matter, total organic carbon, total nitrogen, total phosphorous, total potassium and C/N ratio were
483.6kg/m’—487.11kg/m’, 50.74%—52.43%, 7.45-8.36, 3.08mS/cm-3.42mS/cm, 45.26%-46.99%, 26.19%-27.27%, 1.54%-
1.61%, 0.41%-0.59%, 0.75%-1.15% and 17.5-18.44 respectively. pH of treatment four was more neutral than from all and total
potassium of treatment four was more appropriate for nutrient content than the rest. Thus, experimental results showed that
treatment four was better for quality compost preparation and provides baseline information for coffee pulp waste management
simultaneously.
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8% of the total production respectively.

Coffee is one of the most important agricultural export
commodities in the world economy, next to oils and it is the
most important and strategic commodity on which Ethiopia's
economy depends on. From the time age-old, the coffee
sector is one of the backbones of the economic and social
development in Ethiopia [34].

Because of economic importance, coffee production and
its processing were increased. The processes were involving
either dry or wet processing method for the removal of coffee
husk and pulp [28]. This process represents serious
environmental problem contains high content of tannins,
phenolic compounds and chlorogenic acids that could inhibit
plant root growth and lead in greenhouse gas emissions
through anaerobic decomposition that necessitates the proper

1. Introduction

The world coffee production depends on two species,
Coffea arabica L. and Coffea canephora. Arabica or highland
coffee (C. arabica L.) accounts for 2/3 of world coffee
production and the left over portion comes from C.
canephora [23]. Arabica coffee is the coffee species grown in
Ethiopia and the country is the primary center of origin and
genetic diversity for this crop [39]. Ethiopia is the first
producer and exporter in Africa and 5th in the world [21].

Coffee farming systems in Ethiopia categorized into four.
They are forest coffee, semi - forest coffee, garden coffee,
and plantation coffee. According to [36] from total
production of coffee; forest coffee, semi-forest coffee, garden
coffee and plantation coffee constituted 10%, 35%, 55%, and
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use and disposal of coffee waste [14, 27]

Regardless of its contribution to the national as well as the
regional economy, the coffee sector is the most unsustainable
sector due to environmental solid waste management is not
concerned. The current practices of green coffee bean
production are not promoting the health of the community as
well as well-being of the land on which coffee cherries are
being produced. The residue from dry coffee processing is
burnt while those from wet processing are dumped into
environment [2] thus safe and environmentally harmonious
management of solid wastes becomes a major issue for these
nations. Thus, there is a need to find alternative uses for these
residues.

Also in Ethiopia, most people of dependend on ensete
(ensete ventricosum) and used for food in the form of kocho
and amicho (e.g., the Sidama people) [16]. However, its leaf
was disposed into the local environment during this process.
Thus, sustainable solutions must be sought for its better
management.

Because of the economic significance coffee and enset
farming is increased in Dale district through a time. During
the processing for use, these farm release huge amount of
waste. These wastes were possessed significant
environmental effects, because of poor management of solid
waste in the Dale district. However, these wastes are rich in
organic matters, for the production of value added products
like, compost. Compost is the solution and alternative use of
the coffee pulp [19, 15]. Composting of coffee by-product
with agricultural waste such as cow dung, chat, flower leaf,
Millettia ferruginea and also with sawdust and effective
microorganism was carried out at different proportion [17, 19,
15, 18]. However, no research was carried out to investigate

the proportion of composting of coffee pulp with enset leaf
(Ensete ventricosum) and cow dung at different proportions.

A study was, therefore, made to understand the changes
during composting of coffee pulp amended alone or together
with cow dung and enset leaf at different proportions. High
qualities of compost were produced by monitoring factor
affecting composting process. In order to identify quality of
compost produced, physicochemical properties of the
compost were determined during composting period up to
maturity stages and compare to compost quality standard set
up by different countries like Dutch, Belgium and Italy [7]
including Ethiopia [11].

Thus, this study was intended to evaluate some
physicochemical parameters of compost produced from
coffee pulp with and without locally available organic
matter (cow dung and enset) at Dale district.

2. Methodology
2.1. Description of Study Area

Dale district located in Sidama Zone, Southern Nation,
Nationalities and Peoples Region of Ethiopia (Figure 1). It is
located within 38°20'7.8" - 38°32'36.5"E and 06°28'15.5" -
07°04'50.3"N at an altitude of 1750 masl. The major town in
Dale is Yirgalem. The area receives an annual minimum and
maximum rainfall 858.1 and 1676.3 mm, respectively. The
annual average minimum and maximum air temperatures are
11.0°C and 28.4°C, respectively. The major soil types of the
center are eutric-nitosol and chromotic-cambisols that are
highly suitable for coffee production [4].

Map of the Study Area
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Figure 1. Map of Study Area.
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2.2. Composting Materials

The basic organic raw materials used for composting
included coffee pulp (CP), caw dung (CD), and Enset (false
banana) (EL). CP was collected from Shoye kebele
cooperative union wet and dry coffee processing firms
directly from their dumping sites. CD and EL was collected
from the Shoye kebele farmer’s household. Finally the
common bulking agent top soil was taken from the Shoye
cooperative union’s land area.

2.3. Research Design

Before the start of the composting process, raw materials
were crushed by a hammer mill. Then the initial moisture
content was adjusted to approximately 50-55% by water
spraying according to [41]. Subsequently, four different
treatments each having three replication with the total of 12
treatment were prepared in randomized complete block
design containing different composition of coffee pulp, cow
dung, enset leaf and top soil. The treatment was prepared by
the proportion as indicated in Table 1 below. Treatments
were assigned at random to the blocks and each treatment
appeared once in each block (Figure 1). The composts base
area was Im” and 1m long (1m® in volume) and prepared by
Windrow method. The experiment was conducted for 80
days, from December 28, 2018 to March 17, 2019, at Dale
district. Treatments were placed on a plastic sheet membrane
to prevent the dispersion of any leachate generated and
mixing of treatment with soil during the composting
experiments. The treatment was covered by grass for the
protection of water loss. The compost piles were turned ones
and watered twice per week uniformly for all the treatments
for the first two months and once per week later on to
enhance the composting process by blending and breaking up
the composting materials according to [10].
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Figure 2. Randomized complete block design arrangement.

Block 1 [ T ]

Block 2

Block 3

T1: Treatment 1 (CP)

T2: Treatment 2 (CP and CD)
T3: Treatment 3 (CP and EL)

T4: Treatment 4 (CP, CD and EL)

Top soil was added to each layer to aid composting
process.

Table 1. Percentage proportion of composting materials.

Treatment
Heap type  —y T2 T3 T4
EL e 25% 20%
Top soil 10% 10% 10% 10%

Treatment
Heap type =1 T2 T3 T4
CP 90% 65% 65% 50%
D e 25% 20%

2.4. Data Collection

Some physicochemical parameters of sample of raw
materials used for composting were analyzed before starting
composting process in order to know physicochemical
quality of the raw material. After starting composting
process up to the ending of the composting process, three
samples were taken at 25, 55 and 80 days from each
treatment and replication from corner and center of the heap
and mixed together to get homogeneous and representative
samples. The samples were grinded using a grinder to pass
through less than 2mm sieve for parameter analysis. Some
Physicochemical parameters were determined for all
treatments at different times of composting and analyzed at
Ambo University Chemistry Department Laboratory.

2.5. Method of Physicochemical Analysis

Bulk density (BD): Bulk density (kg/m’) was determined
by dividing weight of samples to volume of container
according to [37].

Moisture Content (MC): Five gram of the representative
fresh sample was weighed for the determination of moisture
content in a clean, dry, pre-weighed and recorded moisture
free tin and loaded in an oven at 1050C up to a constant
weight (24 hours). Oven dried samples were cooled in
desiccators for 30 minutes and reweighed [32].

Determination of pH: A sub-sample (5g) of air dried
ground compost was transferred into a flask and 25ml of
distilled water for 1:5 compost/water suspension. The flasks
were covered and shaken mechanically for 15 minute and
allowed to stand for 30 minute. The pH of the suspension
was measured using an electronic pH meter [32].

Determination of OM and TOC: Five gram of air-dry
sample was weighed and transferred to a 500ml Erlenmeyer
flask. 10ml 1 N K,Cr,0; solution with pipette was added into
both samples and blanks. Carefully 20ml concentration H,SO,4
added into fume cupboard and swirled the flask and allowed
standing asbestos or corking pad for 30 minutes. Then 200ml
of distilled water was added and allowed it to cool. 10ml
concentrations of Orthophosphoric acid and 0.5ml of barium
diphenylamine sulphonate were added on indicator just before
titration. Titrating both samples and blanks with 0.5N ferrous
sulfate solution until the color changed to purple or blue, then
added ferrous sulfate solution drop by drop until the color
flashed to green then continued to a light green end point [32].

Total nitrogen (TN): Nitrogen in the sample was estimated
by following the micro kjeldhal method as [32].

Carbon to nitrogen ratio: The carbon to nitrogen ratio was
calculated from the respective organic carbon and nitrogen
values according to [35]. Carbon was divided by nitrogen to
find the ratio of carbon to nitrogen.

Total phosphorous was determined by following methods
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of [32].

Electrical Conductivity was analyzed by direct measuring
solution of compost made by adding distilled water into
compost sample in 1:5 ratios. The conductance cell was
washed with distilled water and immersed into solution of
compost and the reading was note on EC meter [32].

Total Potassium was determined using flame-photometer
according to [32] methods.

2.6. Data Analysis

Experiments were expressed in tables and figures. For this
purpose statistical software, SAS version 9.0 was used to
determine the statistically significant differences between the

treatments by general linear models). Duncan’s least
significance difference test was used to separate means of all
measurements at 0.05 confidence levels.

3. Results and Discussions
3.1. Physicochemical Characterization of Feedstock

Determination of some physicochemical characteristics of
feedstock materials used for composting (Table 2) was
analyzed for adjusting parameters that have a huge impact on
the composting process.

Table 2. Some physiochemical characteristics of raw materials.

Raw material Parameters

MC (%) pH EC (mS/cm) TOC (%) OM (%) TN (%) TP (%) TK (%) C/N
CP 58.02 4.64 7.74 40.31 69.5 1.05 1.11 2.49 38.39
CD 50.76 8.73 5.95 33.31 57.42 1.25 1.43 1.99 26.65
EL 61.34 6.3 4.69 46.93 80.9 1.50 1.36 3.66 31.29

3.2. Physicochemical Parameters of Composting

3.2.1. Bulk Density

The bulk density increased with time of composting was
435.75kg/m> at D25 through 475.5kg/m’ at D55 to
546.42kg/m’ at D80 (Figure 3). This might be attributed to
decomposition rate of organic matter which increases BD as
composting time proceeds. This result was in agreement with
the findings of [12] who states that BD of compost produced
from rice straw increased as organic matter in the compost
decreased. Thus, organic matter decreased as composting
process proceeded. BD increased since organic matter and
bulk density have inverse relationships.

546.42
475.5
435.75
a
§
=
D25 D55 D80
Composting Days

Figure 3. Mean Bulk density at different time of composting.

As shown in table 3 there were no significant difference
between T1, T2, T3, and T4 at p>0.05 confidence level. The
results revealed that all the compost types had comparable
value of BD was might be due to the comparable content of
organic matter i.e if organic content of compost was similar
the BD was also similar and vice versa. The BD of this result
was between 483.3- 487.1 lkg/m3 (Table 3). This result was
agreed with BD of good quality compost mentioned by [26]
that was greater than 460kg/m’. Similarly it is agreed with
the results reported by [12] who found that bulk density of
compost produced from rice straw with other organic waste

and/or tea wastes were between 463.3 to 683.3kg/m’.

Table 3. Bulk density of different composts.

Compost BD (kg/m’)
T1 483.6a

T2 487.11a

T3 486.22a

T4 486.56a
LSD (5%) 19.26

Means with different letter are significantly different at p<0.05

3.2.2. Moisture Content

The moisture content decreased with the increase in
composting time from 61.64% at D25 through 52.64% at D55 to
41.36 at D8O (Figure 4). This might be due to water losses that
occurred during composting process. The reduction in moisture
at the end of composting process might be due to microbial heat
generation causing improved aridness. Drastic decrease in
moisture content due to evaporation of water as a result of
intense microbial activities and generation of energy at the
earlier period of composting was also reported by [15]. This
result was also agreed with the study of [19] which reported that
MC of compost was decreased from 61.1% to 54% during
composting time due to loss of water through evaporation.

61.64%
52.64%
41.36%
g
Y
=
=
D25 D55 D80
Composting Day

Figure 4. Mean moisture content at different time of composting.
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The difference in MC was observed among the different
composts of T1 and T4, T2 and T4, T3 and T4 (Table 4).
This might be due to the combination of three different
composting raw materials in T4 and lower water holding
capacity. The result of this study (Table 4) was consistent
with [6] [38] reported that MC of compost ranges from 40%
to 65%. Similarly the MC of study compost was found to be
within acceptable ranges of 40% to 60% suggested by the
[11].

Table 4. Moisture content of different composts.

Compost MC (%)
T1 52.28a
T2 52.07a
T3 52.43a
T4 50.74b
LSD (5%) 1.22

Means with different letter are significantly different at p<0.05

3.2.3. pH
The mean pH of the composts increased from D25 to D55

and then decreased at D80 during composting time (Figure 5).

The increase of pH during composting from D25 to D55
might indicate ammonification processes as a result of
microbial activities. These results are consistent with [3]
which states that the pH of compost produced from
municipal waste increased at initial process. Reduction of pH
was observed from D55 to D80. This result was consistent
with [18] who reported that the pH of compost declined at
the maturity stage. Similarly [33] reported that the pH of
compost produced from biodegradable municipal solid waste
decreased from 8.3 at central stage of composting to 7.7 in
the final phase of composting. The decreased in pH of
decomposing organic materials at final stage might be due to
the production of organic acids, phenolic compounds and
increased in pH at initial stage might be due to the formation
of ammonia during decomposition was also reported by [29].

8.37

8.24

Mean pH

D25 D55 D80
Composting Day

Figure 5. Mean pH at different time of composting.

As shown in table 5 below there was no significant
difference between T1 and T2. However there were
significance difference between T1 and T3, T1 and T4, T2
and T3, T2 and T4, T3 and T4. The difference in pH among

the composted types might be due to the differences in
chemical composition of the starting materials, the mixing
ratio and the interaction within the composted materials
during composting [9]. The combined effects of
ammonification and accumulation of organic acids also
regulate the pH dynamics during the composting process [24].
For all compost types, the pH of compost samples was
measured to be slightly neutral to slightly basic (7.45-8.36)
(Table 5). This result was in agreement with different country
composting standard guideline including Dutch, Belgium and
Italy which is 6.5-8.5 [7]. The pH of T4 was slightly neutral
and there is no need of chemicals to adjust the pH before
using it for soils. Also as pH goes much above the limiting
point, micronutrients and phosphorous become less available
to roots [38]. Thus, T4 is more preferable than T1, T2 and T3
as it can be applied to soil without any treatment of its pH.

Table 5. pH of different composts.

Compost pH

Tl 8.14ab
T2 8.34ab
T3 8.36a
T4 7.45b
LSD (5%) 0.37

Means with different letter are significantly different at p<0.05

3.2.4. Electrical Conductivity

The EC of the compost increased from 2.13mS/cm at D25
to 4.63mS/cm at D55 (Figure 6). This might be due to the
organic matter degradation and release of different mineral
salts in available forms (such as phosphate, ammonium, and
potassium). However, at the later stage of composting it was
observed that the EC decreased from 4.63mS/cm at D55 to
2.86mS/cm at D80 (Figure 6). This might be due to
consumption of produced organic acids at the process and
their conversion to ammonia. These results are in agreement
with findings previously reported by [22] who found that the
EC of the compost produced from yard waste increased at
initial phase and decreased at latter stage of composting.

4.63

Mean EC (mS/cm)

D25 D55 D80
Composting Day

Figure 6. Mean electrical conductivity at different time of composting.

As shown in table 6 below there were no significant
difference among T1, T2, T3, and T4 at p>0.05 confidence
level. This is might be due to similar release and the
conversion of soluble salt into ammonia [40]. This non-
significance difference in EC among the compost types might
be due to similar interaction within the composted materials
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during composting time. The EC value of this compost was
between 3.08mS/cm to 3.42mS/cm (Table 6). This result was
in agreement with the study by [26] which reported that the
EC values between 2mS/cm to 6mS/cm and agreed with the
finding of [25] which indicated the EC values of matured
compost in the range of 2.19mS/cm to 9.32mS/cm. This
finding is agreement with the study by [30] who state that EC
of compost produced from green waste was 0.46mS/cm to
3mS/cm. This study was also in agreement with the quality
compost used by different countries such as Dutch, Belgium,
and Italy that is less than SmS/cm [7].

Table 6. Electrical conductivity of different composts.

that organic matter of the compost produced from solid waste
was between 17.46% - 47.64%. The result obtained in all
compost types were in agreement with the quality compost
criteria used by different countries such as Dutch, Belgium
and Italy which is greater than 20% [7]. The [11] reported
that the lowest critical threshold level of OM is 30% which is
in line with the present finding.

Table 7. Organic matter of different composts.

Compost EC
T1 3.17a
T2 3.17a
T3 3.08a
T4 3.42a
LSD (5%) 0.56

Compost OM (%)
Tl 46.87a
T2 45.16a
T3 45.97a
T4 46.99a
LSD (5%) 2.6

Mean with different letter are significantly different at p<0.05

3.2.5. Organic Matter

Organic matter was highest at D25 (50.04%) and lowest at
D80 (39.7%) (Figure 7). This is might be due to various
biochemical reactions that transform complex substrates to
simpler components that result in a reduction of OM
percentage [41]. The reason for the reduction in total organic
matter is also the mineralization of organic matter into CO,
during the composting process by microorganisms leading to
decrease in total organic matter at the latter stage of the
process [33]. The reduction in organic matter with time was
also reported by [10] who found that OM of compost
decreased from 35.64% to 19.50%.

50.04% 49.01%

39.70%

Mean OM (%)

D25 D55 D80

Comvosting Dav

Figure 7. Mean organic matter at different time of composting.

As shown in table 7 below there were no significant
differences among all treatments. This might be attributed to
the similar microbial activity in all treatments, which
promoted the decomposition and transformation of organic
matter into carbon dioxide, energy and stable compounds. [9]
reported that organic matter of compost produced from
different types of raw material was the same as compost
produced from homogenous material due to similar microbial
activity in the composting types. The value of OM of the
compost ranged between 45.16% - 46.99% (Table 7). This
result was in agreement with the finding of [10] who found

Mean of different letter are significantly different at p>0.05

3.2.6. Total Organic Carbon

Total organic carbon content decreased from 29.03% at
D25 through 28.43% at D55 to 23.03% at D80 with the
increase in compositing time (Figure 8). As the composting
time extended, the total carbon content was decreased. This
might be due to decomposition of the organic matter by
microorganisms. [5] Also states that the degradation rate of
carbon decreases gradually as composting progresses because
of the reduction in available carbon sources because of the
evolution of carbon dioxide. This reduced TOC was in
agreement with [33] who stated that loss of TOC from about
44% at the beginning to 17% at maturity phase due to
evolution of carbon dioxide. [15] also reported a decrease in
total organic carbon in vegetable amended with coffee husk
composting during 90 days of compost.

29.03

28.43

23.03
S
Q
o
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= D25 D55 D80

Composting Day

Figure 8. Mean total organic carbon at different time of composting.

The TOC of composts were no significantly different
between T1, T2, T3, and T4 (Table 8). It was observed that
comparable amounts of organic carbon were obtained for
compost of all types (T1, T2, T3 and T4). This might be due
to the presence of comparable amount of organic matter
content in all treatments. The value of TOC of these
composts ranged between 26.19% - 27.27% (Table 8). This
result was supported with the study by [15] who found that
the total organic carbon was 24.5% to 48.1%. This result was
in agreement with the finding of [8] reported that the mean of
total organic matter of compost produced from flower waste
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was between 15.5%-30.9%.

Table 8. Total organic carbon of different composts.

Table 9. Total nitrogen of different composts.

Compost TOC (%)
T1 27.19a
T2 26.19a
T3 26.66a
T4 27.27a
LSD (5%) 1.51

Compost TN (%)
T1 1.55a
T2 1.54a
T3 1.61a
T4 1.60a
LSD (5%) 0.22

Mean with different letters are significantly different at p<0.05

3.2.7. Total Nitrogen

Nitrogen content was increased as time of composting
extended, and there was 0.15%, 0.63% and 0.68% at D25,
D55 and D8O respectively (Figure 9). Total nitrogen showed
an increasing trend with composting duration which might be
due to the concentration effect caused by carbon loss
associated with mineralization of the organic matter. This
result was in agreement with the finding of [15] who state
that the TN content of compost increases with increasing
duration of composting time. These total nitrogen content
was observed to increase with time are in agreement with
some other studies [29, 24]. [15], reported that increment in
the TN content of compost produced from coffee husk was
from 2.8% to 3.2% with progressing decomposition time.

1.86
1.56
1.3

S
z
=
]
g
=

D25 D55 D80

Composting Days

Figure 9. Mean total nitrogen content at different time of composting.

As shown in table 9 below there were no significant
differences among all treatments (T1, T2, T3, and T4). The
similarity in TN content among the compost types might be
due to the similarity in the mineralization/immobilization of
nitrogen and the interaction within the composting materials.
Also the non-significance difference between composting
types might be due to the slightly similar amount of nitrogen
content in the starting raw materials [9]. The mean of TN of
those all compost was 1.55% to 1.61% (Table 9). This result
was in agreement with TN in compost reported by [20] that is
1%-3% and by [1] that is 1.3%-1.9%. Similarly this finding
was in agreement with the study reported by [30] who states
that TN of compost produced from green waste was 0.41% -
3.40%. Also this result was in agreement with the quality
compost criteria, which is used by different counties such as
Dutch, Belgium and Italy that is greater than 0.7% [7].

Means with different letters are significantly different at p<0.05

3.2.8. Carbon to Nitrogen Ratio

The carbon to nitrogen ratio decreased with increasing
composting time and there was 22.53, 18.49 and 12.7
decreased in N content at D25, D55 and D80 respectively
(Figure 10). The C/N ratio of all composting types varied
with time. In general, the C/N ratio of all composting types
was observed to decline with time, which might indicates that
formation of stable product. The C/N ratio decreased
significantly over time as carbon was lost in the form of CO,
through microbial respiration as also reported by [31]. This
study was consistent with the work of [15] and [18], which
stated that the C/N ratio of compost decreased as the
composting period was extended. Decrease of the C/N ratio
reflects the organic matter mineralization and an adequate
evolution of the microbial composting process and C/N ratio
is expected to reach minimum values when mineralization of
organic matter has finished [18].

22.53
18.49

12.71
o
£
Z
o D25 D55 D80
§> Composting Days

Figure 10. Mean carbon to nitrogen ratio at different time of composting.

Carbon to nitrogen ratio was no significantly different
among all treatments (T1, T2, T3, and T4) to the other (Table
10). This might be due to the comparable amount in the
organic carbon content in the composted material and the
similarity in the role of microorganisms during composting.
This result was in agreement with the work of [9] who found
that the C/N ratio of compost produced from coffee by-
product ranged 14.29-22.28. The result of all these
composting types are within the range of [11] guidelines
reported the C/N ratio of good quality compost was less or
equal to 29: 1. Also the C/N ratio of the studied compost was
in agreement with the compost quality standards used by
different countries such as Dutch, Belgium and Italy that is
less than 20: 1 [7].
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Table 10. Carbon to nitrogen ratio of different composts.

Compost C/N ratio
T1 18.44a
T2 17.61a

T3 17.50a
T4 18.08a
LSD (5%) 2.74

Means with different letters are significantly different at p<0.05

3.2.9. Total Phosphorous

Total Phosphorous of composting increased as time of
compost was proceeded (Figure 11). The increase of TP
concentration during the composting process was attributed
to the solubilization of inorganic phosphate by
microorganism existing in the compost. This result was in
agreement with the study of [10] who sated that the total
phosphorous content produced from solid waste increased
from 0.33% to 0.66% during composting time.
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Figure 11. Mean total phosphorous at different time of composting.

Total phosphorus was not significantly different among the
different composting treatments (T1, T2, T3 and T4) (Table
11). The total phosphorous recorded in this study was slightly
similar among all composting piles. This might be due to the
release of available phosphorous during decomposition of
organic phosphorous and the similarity in composting system
at time. Also the similarity of total phosphorus among the
composted types might be due to the available
microorganisms and the similarity in the interaction within
the composited during composting time. The Total
phosphorous content of this study was found between 0.41 —
0.59% (Table 11). The result obtained were in agreement
with the study reported by Muno (2003) and Travis et al.
(2003) that total phosphorous ranged between 0.4-1.1%. The
result was also in agreement with the finding of Endale
Werako (2016) who found that the TP of compost produced
from coffee by- product ranged between 0.25%-1.02%.

Table 11. Total phosphorous of different composts.

3.2.10. Total Potassium

Total potassium increased as time of composting was
extended, that was 0.86%, 0.96%, and 1.02% at D25, D55
and D8O respectively (Figure 12). This might be due to high
decomposition rate of composting materials that increased
the amount of potassium and due to the concentration effect
caused by carbon loss associated with mineralization of the
organic matter as the time of composting was extended.
Study by Henok Kassa and Tenaw Workayew (2014) on
evaluation of some additives on coffee by-product quality as
compost indicated increased in total potassium content in the
compost was due to high decomposition rate.
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Figure 12. Mean total potassium at different time of composting.

Total potassium content of different composting types (T1,
T2, T3 and T4) was significantly different among T1 and T4,
T1 and T2, T1 and T3, T2 and T4, T3 and T4 (Table 12). The
higher total potassium content was recorded in T4. This might
be due to high decomposition rate of raw composting material.
The relatively higher potassium content measured in the
composts might be due to the higher concentration of
potassium in the combination of CP, CD and EL raw materials
simultaneously. This result was in agreement with the finding
of [13] who state that the TK of compost produced from coffee
by-product ranged between 0.25% - 1.48%. Similarly this
finding also in agreement with the study reported by [30] who
stated that TK of compost produced from green waste was
0.26% - 1.56%. Again [26] states that the typical range of total
potassium in bio waste and green waste compost ranged
between 0.6% - 1.7%. The results obtained in this study also in
agreement with the quality compost criteria, which is used by
different counties like Dutch, Belgium and Italy that is greater
than 0.75% [7]. Thus the compost produced from CP, CD and
EL (T4) was more preferable to use for fertilizer due to higher
content of TK than T1, T2, and T3.

Table 12. Total potassium of different composts.

Compost TP (%)
Tl 0.51a
T2 0.41a
T3 0.42a
T4 0.59a
LSD (5%) 0.25

Compost Mean of TK (%)
Tl 0.75b

T2 0.99ab

T3 0.91ab

T4 1.15a

LSD (5%) 0.25

Mean with different letter are significantly different at p<0.05

Mean with different letters are significantly different at p<0.05
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4. Conclusions

Physicochemical characteristic of composting was analyzed
at 25, 55 and 80 days. Mean range specific value of bulk
density, moisture content, power of hydrogen, electric
conductivity, organic matter, organic carbon, total nitrogen,
total phosphorous, total potassium and C/N ratio were
483.6kg/m’ - 487.11kg/m’, 50.74% - 52.43%, 7.45 - 8.36,
3.08mS/cm - 3.42mS/cm, 45.26% - 46.99%, 26.19% - 27.27%,
1.54% - 1.61%, 0.41% - 0.59%, 0.75% - 1.15% and 17.5 -
18.44 respectively. The physicochemical characteristics of
compost in this study were included in the range of compost
guidelines set by Dutch, Belgium and Italy including Ethiopia.

From this study compost produced from coffee pulp
composted with cow dung and enset leaf in the proportion of
(50% of CP, 20% of CD, 20% of EL and 10% of top soil)
more preferable due to high total potassium content and
suitability to use without any treatment of its pH. Thus, the
application of coffee pulp composting with cow dung and
enset leaf at this proportion can be considered as a technically
as well as economically viable option for environmental
management in the area of coffee processing stations.

5. Recommendations

Based on findings of the the
recommendations can be made:

1. Promoting awareness creation on composting of coffee
pulp together with locally available organic matter on
the proportion reported in this study for community was
needed. Thus, practical use of compost made from
coffee pulp and topsoil, coffee pulp, cow dung and top
soil, coffee pulp, enset leaf and top soil, and coffee
pulp, cow dung, enset leaf and top soil were
recommended.

2. Introduction of composting system around the coffee
processing station might be useful to minimize the
environmental impact of coffee waste.

3. Further research should be conducted to determine the
level of metals in the compost product, and check the
germination, growth, and yield productivity of
composted samples using different seeds.

study following

Acronyms and Abbreviation

C/N Carbon to Nitrogen ratio

CD Caw Dung

CP Coffee Pulp

D25 Day 25™

D55 Day 55™

D80 Day 80™

EL Enset Leaf

EEPA Ethiopia Environmental Protection Authority
ICO International Coffee Organization
MC Moisture Content

MoARD Ministry of Agriculture and Rural

Development

oM

SNNPR

TK
TN

TOC

TP

USCC

Organic Matter

Southern Nation Nationality and Peoples
Region

Total Potassium

Total Nitrogen

Total Organic Carbon

Total Phosphorous

United States Composting Council
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