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CACAO POD HUSK AS SOURCE OF POTASH FERTILIZER' /

AHENKQORAH Y. *
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Se establecio un experimento de campo con maiz como cultivo testigo, con el
proposito de comparar la ceniza de lo cdscara de la mazorca del cacao como fuente de
potasio contra el efecto del muriato comercial de potasio (41% K} Los resuitados de
tres affos mostraron que no hubo diferencia significativag entre los dos materiales. Am-
bas fuentes de potasio resultaron significativamente mefores que las parcelas no trata-
das. Utilizando el contenido promedio de 38% K en las cenizas, se hizo la estimacion
de que el grueso de las necesidades totales de Ghana en cuanto a fertilizantes potdsicos
asi como el de otros cuatro paises productores de cacao, incluyendo tal vez Brasil
{Balua), puede ser obtenido a partir de esta fuente

Introduction

confectionery for which the premier ingredient

is the cacao bean, many other useful products
such as candles, cacao butter, cooking fat, lighting
oil, ointment, hard and soft soap, fuel and “saline
purge’ can be prepared from the beans for peasant
household consumption (6) Knapp and Churchman
{11) and Greenwood-Barton (8) have reviewed the
possible other uses to which the traditional waste
products, mostly the roasted cacao bean shell and
the defatted cacso cake, could be put. Interest in
the utilization of the cacao pod husk for purposes
such as soap manufacture, preparation of animal
feed rations and fertilizers led to the determina-
tion by several investipators (Table 1) of the
chemical composition of this cacao farm waste.
Recently, a thorough review of research into
the utitization of cacao farm wastes (or cocoa by-
producis) namely the cacac pod husk and the
draining fresh juice (sweatings) was published by
Adomako (1) The review paper, with particular

B esides the muanufacture of chocolate and
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reference to the prospects in Ghana, highlighted
topics such as: the production from the cacao bean
sweatings of power aleohol, wine and sugars; the
manufacture from the pod husk of soft soap, pectin,
other polysaccharides, paper, fiber board, microbial
and single-cell protein, preparation of animal feed
rations and manufacture of fertilizers. Detailed review
on the utilization of the cacao pod husk and the
shell (testa) as either organic manure or as fertilizer
was reported by Ahenkorah et al (2)

The purpose of this paper is to provide data [rom
field trials using the cacao pod ash as potash fertilizer
and comment on the practical feasibility of sub-
stituting, or at least supplementing, imported potash
fertilizers with processed cacao pod ash in Ghana and
other cacao producing countries.

Materials and methods
Cacao husk ash as source of K-fertilizer

Dried cacao pod husks were thoroughly ashed in
an open container, allowed to cool and passed
through 18 mesh sieve to ensure reasonably uniform
size. The few residues were discarded. Random
samplings of the various batches of the ash, which
had been mixed previously, were analysed on EEL
flamephotometer for the potassium content 47
(42.8-53 4% K). The ash was stored temporarily in
large air-tight polyethylene bags.
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Table 1. Chemical composition of cacao pod husk (% oven dry husk).
Ankrah Acquaye ef al Bateman
) (Kenten, 10) &
(Fresnitlo, 4)

Protein 6.25(5.70-7.60) 6.25(5.63-7.50) 7.18(5.63-8.36) 6.8
Crude

Fibre - 27.30(24.30-29.6) - 354
Ash 8.0(7.73-833) 8.10(7.60-8.70) - 9.7
Na 0.016{0.014-0.031y 0.01(G0L1-0.031) - -
K 3.77(3.43-4.27) 3202 50-3 70} 269(2.29-3.76)
Ca 0.46(0.42-0.52) 0.44(0.33-0 70} G.53(0.52-0.56) 0.63
P 4.12(0.10-0.15) 0.09(0.04-0.12) 0 11(3.08-0.14) 0.17
Te - 0.003(0.002-0.085) - -
Mg 0.25(0.21-0.33) - 0.34(0.31-0.41) -
5 0.05(0.05-0.09) - - -
Maisture

content 85 70(84.2-86.90) T8.7(70-81) - -
pH 5.8(5.1-5 8" - - =
Si - - - -
Co, 0.0015 - - -

T1245.69-9.69)

36.40(33.2-39 4)
9.44(8 48-10.20)
3.63(3.46-4 37)
0.26(0.16-0.47)
0.18(0.13-0.21)

0.30(9.24-0.36)

0.46(0.04-0.09)

6.7

343
80

0.5
g1

6.72(5.66-829)

33 40(28.75-34 50
8.65(7.94.9.08)
0.013(0.01-6.03)
332292402
0.47{0.36-0.55)
0.13(0.09-0.15)
0.003(0.002-0.005)
0300 .25-0.37
0.05¢0 05-0.09)

8220(77.1-84-4)
5.8(5.7-5 8)
0.06(0 04-0.09)
0.0015

pH determination: 90 mi boiling water was slowly added with stirring to 10 g dry ground husk; suspension cooled to room tempe-

ratusre and pH determined on Beckman Zeromatic pH meter.

Field Trial

The trial was sited on a portion of Block F at the
CRIG sub-station, Afosu. The soil is Boi (indurated)
series, an Oxisol [t is sedentary, developed over lower
Birrimian phyllites, pH 5.5, moderately deep (60-
100 cm), about 2% slope, moderately well drained,
sifty clay loam texture with frequent quartz grave!
and has compact induraied B-horizon. Details on the
soil survey have been reported (12),

An area of 0.40 ha was cleared of the secondary
bush in March 1977 A split plot design consisting
of two main fertilizer treatments, cacac husk ash
and commescial muriate of potash (50% K,0 or
415% K), was laid out cn five main experimental
biocks. Fach block was divided into sub-plots to
contain ten fertilizer treatments made up of five
levels each of the ash and muriate. A sub-plot carried
a core plot of 20 hills of maize plants Zea mays Var.
Composit IV The hills, each of which had two maize
plants, were spaced 90 x 30 cm. Each core plot was
fully guarded with two rows of maize hills. The
maize was planted within the first fortnight in April
and a month later fertilized at a distance of 15 cm
around each hill, at the rates shown below:

Levels

K - source

Cacno husk ash {g/hill} 0 1.} 22| 313 4.4
Muriate (g/hill} 0 1.25] 2,50 3.75] 3540
Equivalent: kg K/ha & 1232 {466 |697 | 930

kg K, O/ha [ ) 56.0 [B4.0 |1120

All plots were clean weeded. The maize was harvested
four months later, dried to about 10% moisture and
weighed.

The trial was repeated practically the same way on
same subplots and within the same months for the
three consecutive years 1977-79 inclusive. However,
in May 1979 during the fertilizer application, 2 basal
dressing of 84 kgN/ha as ammonium sulphate (20-
21% N) was applied to the whole field to prevent any
probable nitrogen deficiency.
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Results and discussion

When the three year results were pooled and
analysed no significant yield difference was observed
between the ash and the muriate. Both or either of
the two K sources was significantly better than the
untreated plots. This suggests that the general effect
of the ash on the maize yield over the three year
period was the same as the conventional muriate
of potash fertilizer. This observation confirms the
resufts of our preliminary greenhouse experiment
in which sweet pepper Capsicm annuum, com Zea
mays and tomaio Lycopersicum esculentinn were
used as the test plants {(9). Results of the individual
year yield of dry grain {with about 10% moisture)
from the respective treatments are summarised in
Table 2 A general decline in the maize yield was
observed after 1977 crop. This amounted to 66%
and 51% of the first harvest for the 1978 and 1979
harvests respectively. The basal application of the
84 kg of nitrogen per hectare in the 1979 (rial did
not arrest the decline The erratic rainfall pattern
during the two cropping seasons obviously contribut-
ed to the generat low yields It is also probabie that
the dnses of fertilizers applied were low for the area
even though a generally recommended national rate
was applied ¢12).

The overall effect of the ash caused significant
yield difference of more than 16% (16-18) over the
muriate in the 1977 season (P < 0.01) and 1979
(P < 0.05) season However, in 1978, the effect
of the muriate was 9 2% preater than the ash. A plot
of yield response against the different levels of the
K fertitizer sources did not indicate a clear curvi-
linear relationship except for that of the 1978 ash
application, whose peak occurred between the 1 and
3 levels. The muriate application indicated a plateau
yield beyond level t for 1977 and a rapid yiekd
drop alter fevel 3 in 1979. Even though no significant
difference was recorded among the various levels, the
individual year yields suggest that for the ash a dose
exceeding level 3 (69.7 kg K/ha) does not appear to
be beneficial while that of the muriate appeared to be
about level 1 (23 kg I$/ha)

From the information given by Adomako (1) it is
estimated that approximately 454 kg fresh husk
yield about 550 grams ash from the equivalent of
6.8 kg dry husks. This quantity of husk is obtained
from sbout 154 fresh pods which produce 54 kg
marketable dry beans From the data in Table ]
coupled with the above information, it is estimated
that the quantities of crude potash fertilizers (shown
in Table 3 as ash) can be obtained from some of the
main cacao producing counlries

Table 2. Mean yield of dry ninize grains from plots fertitized with cacao husk ash and muriate of potash over the 1977, 1978 and

1979 crop years.

Fertilizer
[ evels 0 ; 2 3 4 Mean
Seource
1977 Dry graing kg/fha
Ash 152 187 163 207 156 173
Muriate 113 1§35 125 124 129 12%
1978 Dry grains kg/ha
Ash 70 90 101 100 78 88
Muriate 141 109 113 g7 107 105
1979 Dry grains kgfha
Ash 93 99 80 91 69 86
Muriate 59 59 71 70 55 63
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It is known that alf the cacao producing countries
listed in Table 3, except perhaps Brazil (Bahia),
consume comparatively very low quantities of
fertilizers. Ghana, for example, imported ap-
proximately 2720 tons of potash fertilizers in the
1973/74 financial year (5). It is obvious from Table
3 that all or the buik of the total needs of potash
fertitizers of such countries can be obtained from this
source. The general average content of 38% K (range
34-36% K) of the husk ash (Table 1), occuring mostly
in the carbonate form, compares favourably not only
with the commonly used muriate of potash with 41
to 52% K but also with both the sulfate of potash
(40-434% ) and nitrate of potash {36-39% X)) fertilizers.

Abstract

A {ield experiment with maize as the test crop was
set up lo compare cacac husk ash as a source of
potash with commercial muriate of potash (41% K)
Three years results showed that there was no
significant difference between the ash and the
muriate as source of K. Both K sources were signifi-
cantly better than the untreated plots Using the
average content of 38%K of the ash, it was estimated
that the bulk of the total needs of potash fertilizers
of Ghana and some four other cacac producing
countries, including perhaps Brazii (Bahia), can be
obtained from this source

Table 3. Average qugntity of potash from cacao pod husk estimated from exported beans® in five major cacuo producing countries,
Metric tons
Countrics Potash as K

Dry husk Ash e R
Ghana 480 21 39153 18 449 15027
Nigeria 286 449 23 360 11607 8965
Ivory Coust 279 398 22785 10 736 8 745
Brazil (Bahia) 237 487 19 367 9126 7433
Camerouns™* 13t 505 10724 5053 4116

* Calculated from nine years (1969/70-1977/78) average sales

{GiH and Duffus, Cocoa Market Report No. 286, 1979).

w8 Lipures froms Camerouns are based on 1977/78 produce only

¥*£%  Caleulated from data in Table | column |

rakd Colenlated from data in Table 1 column 7.

Conclusion

The application of the cacac husk ash as source
of K fertilizer on maize, pepper and tomatogs is
equally effective as the commercial muriate of
potash. The K content in both sources are
comparable. The ash with its renewable source is
adequate to satisfy the annual K-fertilizer needs
of each of the major cacao producing countries
There is urgent need to process, distribute and use
the husk ash in more convenient and suitable form.
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INSTITUTO INTERAMERICANO DE COOPERACION PARA LA AGRICULTURA®
Febrero de 1981

En virtud de que el [HCA ha adoptlado e Sistema Internacional de Unidades, nos permitimos
anotar a continuacion para los adtores y colaboradores de las Revistus Turrialba y DRELA, asi
como para otras series de publicaciones del Instituto, las siguientes reglas principales

En 1960, fa Conferencia General de Pesas v Medidas (CGPM) vy Ta Oficina Internacional de
Pesas y Medidas (BIPM) decidieron por unanimidad en Puaris, sede del BIPM, crear un sistema
internacional de unidades de pesas y medidas (SIU). En 1975 habia ya 44 paises miembros del
BIPM cuya tarea principal es asegurar la unificacion mundial en torno del SIU. Hoy dia los Estados
Unidos de América ¢ Inglaterra han adoptado también ¢l uso del SIU.

Por ¢jemplo. el kilogramo ¢s unidad de masa, y ya no de peso; ¢l recurso al concepto de peso
queda abolido, pues corresponde en realidad a la fuerza de atraceién debida a la gravedad, y, porlo
tanto, los cuerpos en ol espacio interplanclario no tienen peso, pero st conservan su masa. La
unidad de fuerza es ¢l newton (N), que corresponde a la necesaria para producir una aceleracidn de
un melre por segundo sobre una masa de un kilogramo Launidad de presion o estuerzo es el pascal
{Pay v equivale a la nocidn abolida de kilogramos (fuerza) por centimetro cuadrado: 9 806 650 kg
(fuerza)/m?=1 Pu

Reglas principales para la consignacion de las unidades S|

| No st usan las maytsculas en tos nombrees de unidades. Unica excepceidn: grados Celsius.

J

Los simbolos no se escriben con mayiasculas, Excepciones: los derivados de nombres de
personas.

3. Los prefijos métricos no se escriben con mayGsculas. Excepciones: tera T, gipa G, mega M.
4. Lossimbolos se escriben siempre igual, sean singular o phural, gj © 5 mm, no § mms.

5. Cuando se escriben los nombres de unidades completos, se pluralizan normalmente, ej.; 10
kilogramos, 55 hectireas

6. No se usan los prefijos solos, sino acompafiados de la unidad, ej.; 15 megawatts, no 15
megas.

7 No se usa el punto después del simbolo (24 m, no 24 m.), excepto al final de un pédrrafo.

8 Siempre se deja un espacio entre el numero v el simbolo o unidad, ¢ 10 cm, no 10cm.

9  No se usan comas ni puntos para separar niimeros largos; se deben separar de tres en tres. El
punto marca el principio de la fraccién decimal,ej.: 1 000 00534, 30 000 y no 1,000,005.34
4 30,000.

[0, Siempre se coloca un cero a la izquierda del punto decimal, ej.: 0.77 y no .77

11, Cuando se expresan unidades compuestas como kilometros por hora, se usa la diagonal, ej.:
78 km/h, 50 m/s. Si se trata de newton metros se usa el punto, ej.: 5 N.om.





