@& OPEN ACCESS
Scholars Bulletin

Abbreviated Key Title: Sch Bull

ISSN 2412-9771 (Print) | ISSN 2412-897X (Online)

Scholars Middle East Publishers, Dubai, United Arab Emirates
Journal homepage: https://saudijournals.com

The Effect of Different Composts Made from Jatropha Cake on the
Yield of Headed Cabbage (Brassica oleracea L.) in Ngandajika, Case of
the Locality of KASEBA (Lomami, DR Congo)

Laurent MADIMBA MBUYI'*, Floribert ILUNGA NYEMBUE?, Anatole MUYEMBA MUKADI?

"Exact Sciences Section, Department of Veterinary Agronomy, Higher Institute of Education ISP/Ngandajika (DR Congo)

2Exact Sciences Section, Department of Veterinary Agronomy, Higher Institute of Education ISP/Ngandajika (DR Congo)

3Section Letter and Human Sciences, Department of French and African languages, Higher Institute of Education ISP/Ngandajika (DR
Congo)

DOI: https://doi.org/10.36348/sb.2025.v11i08.001 | Received: 18.06.2025 | Accepted: 25.08.2025 | Published: 06.09.2025

*Corresponding author: Laurent MADIMBA MBUYI1
Exact Sciences Section, Department of Veterinary Agronomy, Higher Institute of Education ISP/Ngandajika (DR Congo)

Abstract

In Ngandajika (Democratic Republic of Congo), given the state of our soils, farmers and researchers resort to chemical
fertilizers, such as NPK, to achieve the expected yield. Jatropha curcas by-products used in composting would be a
strategic solution to this dilemma. Jerky (Jatropha curcas L.) is a plant of the Euphorbiaceae family. Pressing its oil-rich
seeds produces a by-product, the cake, the accumulation of which causes an environmental problem. To address this
problem, the use of this by-product in compost was considered and is the subject of this study. Five types of compost were
developed using cake alone or combined with animal waste (small ruminant droppings or poultry droppings). The composts
were then tested on the yield of cabbage apple. The experimental design used is completely randomized, comprising 6
treatments repeated three times each. The study showed that mixing cake with 10% of small ruminant droppings resulted
in good quality compost with a high nitrogen and potassium content (Ntot 1.83%; Ktot. 1.76%). Compost made with
Jatropha cake and 20% of small ruminant droppings resulted in the best yield in both total biomass and apple biomass. The
different composts made from Jatropha curcas cake significantly improved the chemical characteristics of the soil. These
different results therefore show that cake is a good material for the production of compost. This recovery therefore makes
it possible to avoid the unnecessary and harmful accumulation of this product and helps to solve the environmental problem
it constitutes.
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1. INTRODUCTION

Jatropha curcas L., its scientific name, is a
plant of Latin American origin that is now widespread in
all arid and semi-arid tropical regions of the world. A
member of the Euphorbiaceae family, it is a drought-
resistant perennial plant that can live up to 50 years and
grows on poor soils (Henning, 2007). The seed contains
30 to 40% oil whose properties are similar to those of
fossil diesel (Sanou, 2010). Pressing the seeds produces
pure vegetable oil, of course, but also residues rich in
nitrogen (4.14%) and phosphorus (0.50%) (Samake,
2007), which prove to be a good organic fertilizer. In
Ngandajika, its use as a fertilizer at a rate of 5 t/ha of cake

in maize trials increased yields by 45% (Ouédraogo,
2000). Cuhna Da Silveira (1934) mentions that in Cape
Verde, it was used on wheat (mixed with
superphosphate) and on maize (mixed with potassium
sulfate). In Zimbabwe, it is marketed as a fertilizer for its
high NPK content.

Furthermore, the problem of high decline in
soil fertility in Ngandajika is a concern both for farmers
who are faced with the high cost of mineral fertilizers and
the scarcity of manure, and for researchers who are
looking for rational technologies capable of maintaining
or restoring the fertility of degraded soils. The extensive
land use system based on shifting cultivation and long-
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term fallow had the advantage of being balanced and
allowed the maintenance of relatively stable agricultural
production (Zoumana and Cesar, 1994). But today this
balance has been broken following a high level of land
occupation linked to the population explosion, to the
detriment of fallow land and forests. According to Ferrao
(1962), there is a link between the aridity of the climate
and the oil content of seeds, which would explain the
higher oil content in Cape Verde. Several authors have
thus described aridity as a factor favoring plants to store
lipid reserves.

The natural distribution of jatropha is mainly in
arid and semi-arid areas (Jones and Miller, 1992; Makkar
et al., 1997) but it is also found in humid tropical regions
such as Guatemala (greater than 4000 mm/year), or
northern Vietnam and Thailand. Thus, Rijssenbeek et al.,
(2007) place its cultivation area between latitudes 30°N
and 35°S. According to Manch (1986), germination is
induced by the change in soil humidity in the air,
following a period of drought. Heller (1996) was unable
to demonstrate a dormant period. It takes 1 to 4 weeks
for germination. This work is a contribution to the
valorization of Jatropha cake in composting for the
improvement of soil fertility. It focuses on the effect of
different composts made from Jatropha cake on the yield
of headed cabbage (Brassica oleracea L.). The objective
of the work is the valorization of an industrial by-product
that constitutes Jatropha curcas cake for the
improvement of soil fertility.

2. MATERIALS AND METHODS
The Experimental Site

This study was conducted during the 2023-2024
growing season in Kaseba/Tshioji in a locality of the
same name (KASEBA), one of the fish farming center
sites located 7 km from the city center of Ngandajika
territory. The site is located at 6°48°31.956”” South
latitude and 23°57°31.15188° East longitude, at an
average altitude of 756m.

Material
Plant Material

The different types of compost were tested with
the Oxylus variety of headed cabbage (Brassica oleracea
L.). This Oxylus variety is more or less dark green in
color and slightly flattened in shape. Its head can reach
2.5 or 3 kg, and its cycle from transplanting to harvest is
65 to 70 days. Harvesting can take 5 to 10 days. The
seeds were purchased from a certified seed retailer. We
chose headed cabbage because this vegetable is of
economic importance in Ngandajika and worldwide. It is
also demanding in terms of fertilizing elements (N, P, K).

Compost Constituent Materials

The composition of the starting materials
determines the quality of the final compost, i.e., its
fertilizing value. The following materials were used to

develop the different types of compost submitted for
agronomic testing:

Jatropha curcas Cake and Animal Waste

Jatropha cake is the base material for the
decomposing organic pile, and animal waste is an
excellent composting material. Thus, small ruminant
droppings and poultry droppings were incorporated into
the compost piles at rates of 10% and 20%.

Methods
Composting Method

Composting is carried out in cement-bottomed
bins to prevent effluent from the compost pile from
seeping into the soil. The cemented bottom of the bins
has a slight slope to allow the liquid from the compost to
drain into a pipe with a tap through which the effluent is
drained if the compost is too wet. The piles are covered
with plastic sheeting, which protects the compost from
the ambient air and reduces the release of heat produced
inside the pile. The bins are covered with metal sheets to
protect the compost from the elements. This composting
method is an aerobic method similar to the Indore and
Bangalore methods. It differs from the Indore method in
that there is no brushwood at the base of the pile (cement-
bottomed bins). However, it is close to the Bangalore
method in that the pile is completely covered by plastic
sheeting (instead of mud or clods of earth) which protects
from the ambient air and prevents the release of heat
produced inside the pile.

Three turnings were performed during the
composting process. The first turning took place two
weeks after the piles were established, the second at the
fifth week, and the third at the eighth week. Mature
compost was obtained after 12 weeks (3 months).

For compost production, two factors were
considered: the type of animal manure incorporated into
the piles (small ruminant droppings or poultry
droppings) and the manure incorporation rate (0%, 10%,
or 20% of the pile), resulting in the following
combinations: C0, C10, C20, FO, F10, and F20.

To achieve their combination, five composting
trials with two replicates, for a total of 10 experimental
units, were set up instead of six trials, as we deemed it
unnecessary to have too many replicates of compost
without the addition of animal manure. CO and FO are
nothing other than Tm.

Composting Trials:

e  Tm (CO or FO): Cake (90%) + Soil (10%)

C10: Cake (80%) + Droppings (10%) + Soil (10%)
C20: Cake (70%) + Droppings (20%) + Soil (10%)
F10: Cake (80%) + Droppings (10%) + Soil (10%)
F20: Cake (70%) + Droppings (20%) + Soil (10%)
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Amendment Test Method
Experimental Design

The experimental design used was a completely
randomized design, comprising six treatments, each
replicated three times. Each elementary plot covered an
area of 6 m?, or 5 mx 1.2 m. Two neighboring elementary
plots were separated by a 40 cm path. A 1 m wide border
was placed around the entire experiment.

Treatments

The treatments used were as follows:

TO: No compost (absolute control)

Tm: Jatropha seed cake compost

C10: Jatropha seed cake compost + droppings (10%)
C20: Jatropha seed cake compost + droppings (20%)
F10: Jatropha seed cake compost + droppings (10%)
F20: Jatropha seed cake compost + droppings (20%)

Statistical Analysis of Results: The results were
statistically analyzed using STATISTICA software and
then analyzed using the Duncan test at the 5% threshold.

The results are presented and discussed in the following
section.

3. RESULTS
Physical Characteristics of the Different Jatropha Cake-
Based Composts

The physical characteristics show a brown-
colored compost with a crumbly texture at maturity. It
should be noted that all composts have the same color
and texture.

Chemical Characteristics of the Different Composts
Prepared

Table I presents the chemical characteristics of
the different composts prepared.

It shows that mixing the cake with 10%
droppings resulted in good-quality compost with the
highest nitrogen (1.83%) and potassium (1.76%)
contents.

Table I: Chemical characteristics of the different composts produced.

Differents PH eau C org. Ntot. C/N P tot. K tot.
Composts Ya (%) (%)

T 7,89¢ 14.87¢ 1,71ab 8,72 2.28b 1,16bc
Cu 8.27a 19.38a 1,83a 10,60 1,96¢ 1,76a
Cyp 7,36d 16.67bc 1,75ab 9,53 1.67d 0,88¢c
Fio 8.24a 19.24ab 1,56b 12,43 1,96¢ 1,54ab
Fa 8,10b 17.84ab 1,53b 11,56 2.63a 1,82a

Tm=compost of Jatropha cake alone;
Cl0=compost of Jatropha cake + droppings (10%);
C20=compost of Jatropha cake + droppings (20%);
Fl10=compost of Jatropha cake + droppings (10%);
F20=compost of Jatropha cake + droppings (20%).
Values in the same column assigned the same letter index
are statistically identical at the 5% threshold.

Chemical Characteristics of the Soil before the
Experiment

The chemical characteristics of the soil before the
experiment are listed in Table II.

It shows that the experimental soil has varying levels of
nitrogen, phosphorus, and potassium.

Table II: Chemical characteristics of the soil before testing

Chemical characteristics

pH Corg ‘C/N  Ptot. Ktot.
Water KCI (%)
720 618 0,76 844 00024 00115

The Effect of Different Composts on Headed
Cabbage Production
The Effect of Different Composts on Headed
Cabbage Biomass

Figure 1 shows the effect of the different
composts used on headed cabbage biomass. All tested
composts significantly increased head yields by a factor

of 5% compared to the absolute control (without
compost). The highest yield was obtained with compost
C20; composts C10 and F20 had a similar effect on yield.
The lowest yields were obtained with composts Tm
(compost with Jatropha cake alone) and F10 (compost
with 10% poultry droppings), which were statistically
identical.
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Biomasse in t/ha

Nutrient sources

Figure 1: Evolution of biomass yields of cab

The Effect of Different Composts Used on Total
Cabbage Biomass

Figure 2 shows the effect of different composts
used on total cabbage biomass. All tested composts
significantly increased total biomass yield at the 5% level

35 4
30 4
25
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15 -
10 -

‘ Biomasse in t/ha

bage heads according to the different composts used

compared to the absolute control (without compost).
Compost C20 provided the best total biomass yield.
Composts Tm, F10, and F20 provided low total biomass
yields.

Nutrient sources

Figure 2: Changes in total cabbage biomass yields based on the different composts used

Impact of the different composts on the trial soil

C20 composts slightly increased soil basicity; better still,

This section presents the results of the impact of the C10 compost increased soil pH more (+0.59). Carbon

the different composts on the trial soil.

Table III presents the chemical characteristics
of the soil at cabbage harvest. It shows that the C10 and

and nitrogen levels decreased compared to the pre-test
soil on the soil without compost (T0). The different
composts increased phosphorus levels compared to the
pre-test soil.
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Table I1I: Chemical characteristics of the soil at the time of harvesting headed cabbage

Sources of nutrients PH C org. | N tot. | C/N P tot. | K tot.
Water | KCI (%) (%)

Soil before testing 7,2 6,18 | 0,76 0,09 8,44 0,0024 0,0115
To 7,34c 6,47c | 0,52d | 0,04c | 13,73a | 0,0033¢ 0,0096¢
Tm 7,27d 6,34d | 0,91ab | 0,09a | 10,05bc | 0,0057ab | 0,0126b
Cuo 7,79a 7,05a | 0,94ab | 0,08b | 11,45b | 0,0059a 0,0127b
Cx 7,50b 6,63b | 0,84bc | 0,08b | 11,19bc | 0,0053b 0,0139a
Fo 7,11e 6,25¢ | 0,96a | 0,09a | 10,82bc | 0,0054ab | 0,0140a
F2o 7,24d 6,61b | 0,75¢c | 0,08b | 9,62c 0,0053b 0,0126b

Tm=compost of Jatropha cake alone; C10=compost of Jatropha cake + droppings (10%); C20=compost of Jatropha cake
+ droppings (20%); F10=compost of Jatropha cake + droppings (10%); F20=compost of Jatropha cake + droppings
(20%). Values in the same column assigned the same letter index are statistically identical at the 5% threshold.

3. DISCUSSION

Physical  characteristics and  chemical
composition of the different composts produced.

The incorporation of animal waste into
Jatropha curcas cake before composting appears to
make the compost slightly basic. However, composts
containing 20% animal waste are less basic than those
with 10% animal waste. The mixture of Jatropha cake
with 10% small ruminant droppings (C10) had the
highest basicity (pH = 8.27). This slight basicity of the
composts may be related to the predominance of
ammonia coupled with the basic cations (Ca2+, Mg2+,
K+) found in these substrates, namely the cake and
animal waste. These results are consistent with those of
Weber et al., (2007) according to which mature composts
have a pH between 7.3 and 8. Furthermore, according to
Koledzi in 2011, the pH of a mature compost is between
7 and 8.5.

The carbon content of the different composts
produced varied from 14.87% for the compost made
solely from oil cake (Tm) to 19.38% for the compost
containing 10% small ruminant droppings (C10). This
carbon content decreased with increasing animal manure
content in the composts. The nature of the animal manure
does not appear to have any influence on the carbon
content of the composts. These results show that the
incorporation of animal manure significantly improves
the organic carbon content of the composts. These
contents are close to those obtained by Matejka et al., in
2001 and Koledzi in 2011. The total nitrogen content
varied from 1.53% for the compost containing 20%
poultry droppings (F20) to 1.83% for the compost
containing 10% small ruminant droppings (C10). The
incorporation of poultry droppings reduced this total
nitrogen content while the addition of droppings did not
also improve the total nitrogen content because the
nitrogen contents of the C10, C20 and Tm composts were
statistically identical.

The results obtained after the analysis of
variance of the C/N ratios show that there are no
significant differences between the different composts.
But if we only consider the nature of the manure or the

incorporation rate, the differences are significant. The
incorporation of animal manure slightly increased the
C/N ratio. The incorporation rate seems to have no effect
on the C/N ratio. The C/N ratios are between 8.72 for the
compost made only from Jatropha cake (Tm) and 12.43
for the F10 and F20 composts. A wide range of C/N is
mentioned in the literature for composts; for example, for
fermenting composts, we find C/N ratios ranging from
10 to 80 (Bernal et al., 1998; Koledzi, 2011). This ratio
decreases during composting to reach values between 8
and 25, which is explained by the fact that
microorganisms consume more carbon than nitrogen
(Bernal et al., 1998; Koledzi, 2011).

The results obtained after analysis of variance
and Duncan's test discrimination at the 5% threshold of
the average phosphorus contents show that there are
significant differences between the different composts.
Thus, F20 compost has the highest phosphorus content
(2.63%) and Tm compost has the lowest phosphorus
content (1.67%). These values slightly exceed those
obtained by Gounsougle in 2010, using composts made
with shea cake (1.65%) and cottonseed hulls (1.11%).

As for potassium content, C10 and F20
composts have the highest potassium contents. The
lowest potassium content is obtained in C20 compost
(0.88%). These results are consistent with those
presented by Domergue and Pirot in 2008, according to
which potassium contents range between 0.8 and 1.75%.

Chemical Composition of the Soil before the
Experiment

The experimental soil showed varying levels of
mineral elements. This may be explained by its previous
use. However, the low mineral content of this soil was a
crucial factor in assessing the true fertility of the
resulting composts.

The Effect of Different Composts on Headed
Cabbage Production
The Effect of Different Composts on Head Cabbage
Biomass

The positive effect of different composts on
cabbage production was discussed by Amadji in 2002
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and Amadji ef al., in 2009. Contrary to their results, the
difference between the control and the other treatments
was highly significant. These results show that the
different composts made from Jatropha cake
significantly increased cabbage yield.

The Effect of Different Composts Used on Total
Cabbage Biomass

All composts tested significantly increased total
biomass yield. These results confirm those obtained by
Gounsougle in 2010, which also showed a significant
effect of different composts on head cabbage yield.

The Impact of the Different Composts on the Test Soil
The increase in pH values following the
different composts confirms the results obtained by
Fassinou (1996) on a hydromorphic soil under cabbage,
those of Cédric (1997) on a ferralitic soil under radish
and amaranth, and those obtained by Amadji (2002) on a
sandy soil under headed cabbage. It should be noted,
however, that despite the significant effect of the
composts on soil pH, the pH remained neutral.

Carbon and nitrogen levels decreased compared
to the pre-test soil on soil without compost (T0). This
clearly shows that the different composts increased these
carbon and nitrogen levels. The compost made from
oilcake alone and the one containing 20% manure
improved these carbon and nitrogen levels the most.
Total soil phosphorus was improved by the different
composts. Compost containing 10% manure improved
this phosphorus content the most. The various composts
also improved the potassium content.

Generally speaking, the various composts made
from Jatropha curcas meal improved the chemical
characteristics of the soil.

4. CONCLUSION

— At the end of this work, it emerged that the various
composts made from Jatropha cake significantly
improved cabbage yield and soil characteristics.

—  From these results, the following conclusions can be
drawn:

—  Mixing the cake with 10% small ruminant droppings
resulted in good-quality compost with a high
nitrogen and potassium content (Ntot 1.83%; Ktot
1.76%); the compost made with Jatropha cake and
20% of small ruminant droppings provided the best
yield in both total biomass and apple biomass;

—  The various composts made from Jatropha curcas
cake significantly improved the chemical
characteristics of the soil.

—  The incorporation of droppings improved the quality
of the cake-based compost.

— In contrast, the addition of droppings did not appear
to have any effect on the Jatropha cake compost.

—  The results obtained are from a single season only;
they should preferably be repeated

—  During the dry season to confirm them or obtain
more reliable data. Furthermore, these tests can be
repeated to determine the equivalent of mineral
fertilization from the prepared composts.
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