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Abst [a :: t , . 

The I/ut yield and fruit colllposition of mature i.iO-40 years old) West African Tall coconlli 
palllls were evaillated in seven trials during the firsl ;i:'·. 'e years (from Jun e 2000 toMa), 2003) of 
illlplelllelUation of a fil ·e-.vear fertili?Qtion schedule rero/lllllended {O the Coconut Sector Developlll('//{ . 
Project (CSDP) for the rehabilitation of old fa rills in the coastal belt of the Western Region of Ghollo . 
Tlte seven trials are located at Jewa.v W/zOif. Ta k.il1la , Ellenda, Nawule, AB Bokazo. Anw[q an,'i 
E(/lmkpole. Three fertilizer treatlllents were applied benveen June 2000 and May 2003. The fii"St (II'() 

ferti!i~ers lvere applied in Jlllle 2000 and May 200J at the rate of O. 75kg urea and 2.5kg muriate of 
potash (MOP) per pallll . For the third fertilizatioll. J kg MOP only was applied per palm in, May 
:ZOO]. Ferti!i:er treatlllent did lIot affect nll! yield ill year nile oflertilization . But in year two, ,I/r'.· 
fertili:ed plots gained remarkably 27.7. 20.2. 19.4 w?d .14. '/ nuts per palm at Jeway Wharf, . NawlIle.· . ' 
E/lel/da and Takillla respectivel\" . Th e remarkable /lilt ~{)in ;vas further boosted or sustained //1 yp.ar· . 
three except at JeH'a\" 111wrf IvIIlCf! lost 9.8 nuts p(;r puun. In economic terms, Elienci(J Irial broke ' 
el"l!/I 011 MOP fertilizer inl'estlllent in year th ree whi:e leway Wharf was close to breaking .~ven. 

Takil1la alld NmV{ile trials lIIade profits of 925 and I. rl~ .~!dis (3.7 and 7 nuts) per palill respel~ til'ely 

il/ I'l!I1r three. For Amvia. AB Boka:o alld Edwakr' .,lt , /"Ials th ere was no yield response to MOP 
ferti!i~er due to P dejiciencv. Fert ilizer treatmelll . ' I)·e first {\vO years of fertilization did . not 
illl/llellce Fllit compositioll 

l. INTRo.DUCTIo.N 

Apart from lhe devaslating lhreat posed by 
tile Cape Saint Paul Wilt Disease (CSPWD) 
(Dery et 01 . . 1995). the coco nut indusuy in 
Ghana is beset with low yie ld estimated at 5000 
nlltS per hectare per year (Ofori and 0Ikansah­
PuKU. 1995) in spite 

()PRI ('uconll l Reseorch Prngrlllllllle. Sekondi. Ghalla 
, [)('parrmelll a/Crops. c/R.·ID-CP..Iron/rel/ier. France 
3 (}il PallJl Research IlIs lilllle. "uJe. Chana 

() f ItS production potential of 15.000 nuts r,er 
ll~ctare per yl.!<Ir (90 nuts per tree per yea r) (Dcry
et ai, 1999) This may be attributed ro , p.oo r 
llutrilion and lack of farm mainten~nce (O fori and 
Nka'nsah- Poku . 1995) . ' 
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In 1997, a project feasibility study by a 
(lRAD (Centre de Cooperation Intcrnationale ell 
Recherche Agronomique pour Ie Developpementj 
co nsultant observed that there were marked 
nutritional defic iencies in the mature cor (lIlUt 
pbntiltionsof the coastal belt of the WeSie r'1 
R~gioll (DefY ef al., 1999). Analysis of :~ i ll' 
s;lInples' · taken ':. from coconut palms in [Cj ,:~ 
wnfirmec,1 [ ,~e poor nutritional status ol 'Ole 
plamatiuns. The ,leaf potassium (K) was ver) j w 
with a rnean val ue of 0.42 % for a refe r'.:l cc 
levei ' of 0.8% in the West African Tall. " , .1. 
some extremely low individual values (0.19~i ' l. " 
Half Assini near Jeway Wharf for instance) ., I~r: 
leal nirrogen(N). which seemed ro be quite :-', :'fl, 
was possibly anilidication of low 1110bilizar:'') 11 of 
N reserve inthl:! coconut trees due to K defiCiency 
IDery el al.. 1(99) 

The deficiency evidence and the :Htendant 
low yields, established the need for restoration of 
ilutri,ional slatuS of the coconut trees of the 
coiblal belt to, increase nut production. A five-
year ' h~nUization schedule Crable. I) was 
rtcoll1mended to the Coconut Seetol 
Dev::Jopment Project (CS D P) for the 
reil,'lbiliration of old farms not yet affected bv the 
!elila/. , yellowing disease. Consequently, field 
Ir.lids were initiated to validate and fine-tum; :Ile 
recol1lmendations to ensure optimum ,ll,t 
pruduction. The Objective of this study IS !'. 

cv:iI.uate the nut yield and fruit cOIllPosition ... " tIle 
·lriai:J in tile first three years of implementati(~fl)r 
Ih~ live - year fertilization schedule. 

2. .\lATERIALS A:-.rD METHODS 

. The study ' was conducted In the cO'L~tal . 
belt of [he 'Western Re!!ion of Ghana from June 
2()()u··[O May 2003 o~ seven l11ature c(xonut 
r'arms locat'ed :)t Jeway Wharf. Takinta. Elienda. 
:'iawule, AB Bokazo. Anwia and Edwakpole. 
bel\veen Ankobra river and border with Cote 

d'lvoire (see map). The coconut trees of the 
trials were West African Tall variety planted at 
irregular spac ing (farmer' sown spac ing) and 
aged between 30-40 years. 

Two treatments: A == farmer's own 
upkeep without mineral fertilization (control) and 
B = mineral fertilization + ring weeding + 
regular slashing of natural regrowth were 
evaluated. The two treatments were arranged in a 
randomized complete block design with 13 
replications. Each trial was composed of ..:\. unit 
riots representing two replicates of treatments A 
(A I and A2) and B (B 1 and B2). At Takinra 
however, the trial was composed of two unit 
plots. Each plot contained 48 palms comprising 
of 24 useful palms and 24 border palms. The 
slashing of narural regrowth of treatment A plots 
from June 2000 to :vIay 2003 varied from 3 to ..:\. 
times according to the site. Treatment B plots 
were slashed 7 times and were given three 
fertilizer treatments over the same period. Tile 
first twO fertilizers were applied in June 2000 and 
:vlay 200 I at the rate of O.75kg urea and 2.5kg 
muriate of potash (MOP) per palm. For the third 
fertilization. Ikg ivlOP only was applied per palm 
in \ 'Iay 2002. :Vlean of 4 composite soil samples 
per site were taken at two horizons: 0 - 20cm and 
20 - ..:\.O(;m from the control plots in October 2002 
for analysis. Leaf analYSIS was carried out 
anllually in :Vlay to determine the Ilutritional 
Status of the palms. Leaf number I,,:\, of useful 
trees was sampled for analysis. Nut count and 
fruit component analysis were dontl twice per 
year in :vlay and November. Nuts in the bunch 
of leaf ranks l4. 19 and 24 were coul1!ed 
~eparately and averaged The mean number of 
nuts \vas Illultiplied by 12 months to estimate 
~lI1nual nut load per palm. Fruit component 
an;llysis was carried out on a mean of -i8 dry 
nuts per plot (2 nuts per useful tree) by 
determining the precise weights of the various 
components of the dry coconut fruit. D;lta were 
statistically analyzed. 
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J. RESULTS 

3.1 Leaf analysis 

In the fertilized plots (treatment B). there were 
significaf1( (P < OOS) increases in leaf Nand K. 
However. increase in N was not as remarkable as 
K. which ranged from -1870 at A nwia (0 197 % at 
r;awule (Table 2) The leaf phosphorus (P) 
l)hserved ,j( Jeway Wharf. Takinta. Ellenda and 
\awule (mean of 0.138 70 ) were significanrly 
(P<OOS) higher than the level of leaf P at AS 
Rokazo. Anwia and Edwakpole (mean of 
() 107%) 

3.2 Soi / alia /ySf S 

Soils at the 7 sites were acidic \vith pH ranging 
from 4.9 - S.9. low in organic matter (less than 
270) and located on sandy soils except at Anwia 
where the soil was loamy with acceptable level of 
organic matter (around 370) . Table 3 sho\\,!' 
extreme soil P deficiency at Anwia. AB Bokazo 
.Ind Edwakpok and very low soil K at all the 
sites. Soil N however. was ill satisfactory level In 
:111 the 7 trials. 

3.3 ,VIII productioll 

\fut loads in the fertilized plots were not 
significantly (p < 0(5) differenr from the 
unfertilized plots in year one. But in year two 
and three. significant increases were observed 
(Tabk-l). While a general decline (mean loss of 
5.2 nuts per palm) was observed Il1 the 
unfertilized plots in year tWO. the fertIlized plot s 
gained remarkably 277.20.2.19.4 and 14.9 nut s 
reI' palm at Jeway Wharf. Nawule. Ellenda and 
Takim;1 respectively. In year three. the nut galll 
per palm was sustained at 19.4 in Ellenda. But at 
T;lkima and \awule the nut gain was further 

Simulation of \[OP effect on nut : 

boosted to 22.7 and 26.0 perpalm respectively. 
[n Jeway Wharf, while the . unfertilized plot 
l~ained 17.3 more nuts per palm in yeq.r three. the 
fertilized plot lost 9.8 nuts p'er palm. For /\nwia. 
AB Bokazo and Edwakpole ' there was no yield 
response to fertilizer treatment over the. pei' iod 

3.4 Fmit composition 

The composition of dry nuts from fertilized pl(w 
in ' April 2002, two years afier ·tre·,llI11el1·t· h;IS 
begun. were not significantly (P < 0(5)dif,f''?rem 
from that of the unfertilized plots ,IS illu strated hy 
Inr;,1l and water weight per nut CfJble· 5) 

3 _'. Cost efficiency offertillzarion 

COSt of MOP per kg is 2600cedis.1:ransport of 
,'V:OP per kg to farm-gate is 160 cedis L.abour 
for application of MOP per kg is 150 cedi, 
-:-hcrefore, total cost of fertilization pel' kg is 
2910 cedis . Current farm-gate sale price per nut 
ranges from 200 - 300 cedisdependin~ on tile 
,narketing arrangement. Average sale price I)t 

2S0 cedis per nut will be used in the calculation 
The case of Nawule: estim<lting -the effective 
increase in nut production based on the difference 
i)etween tilc initial nut load in year one iLild nut 
:oad in subsequent years.: 'and assuming the . 
·:oconut (I'ees in the trial allain.their fuJI potential 
of 90 nuts reI' tree per year (Oery ef (II .. 1999) ill 
year 4 ilnd sustaining it for at leilst2 yearsafrer 
the five-year fertilization schecluk ilnd 
considering the fact that fertilizer effect OIl nut 
load is observed in year t\VO of fertil·i1,nij)n. the 
following simulation is obtained: 

A mcan increilse of 31 nuts per 11ilhl1 per 

y~;I" is ohwined over :1 period of 6 years with an 

average application of 1.6 kg of \IOP per palm 

pc; year . 


i ~~d in best conditions (Nawule 'll1odi::I) . 
" 

Year 
I 

., 

MOP application 

I(kg/palm) 2.5 ') " 
Effective increase In 

nuts per palm 0 20. 26.0 349 34.9 34.9 349 I 
. I . ­

, I 

13 

---T 3 4 75 6 
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In economic terms, fertilizer investlTJl:!1' ( f 
1.6 X 2190 =: 4,656 cedis per palm per ye:tr '5 
followed by nut yield benefit of 31 x ;~50 :­
7,750 cedis per palm per year. Thus, a prlfit: 
lOst rati.o of 7,750/4,656 =: 1.66 is obtained. Nut 
increase per palm per year required to r~cover 
fertilizer , investment is given by 4,656/250 = 
'I R624 , thus i.t takes an increase of at ieast 19 
nuts per palIl1"per year to recover the investmem 
made . . onMOP fertilizer. It IS beyond .rhis 

. threshold 	of + 19 nuts per palm per year that ·the 
farmer made pro fi t. 

-I. DISCUSSION 

4.1 Leaf (ll1d soil o/1olysis 

There Vleresignifical1t increases in both :\;:.(1 K 
due to fertilizer treatment. However, the in: :rt'Jse 
ill !~ was not as remarkable as K, This I1Li:, :Je 
dut: to stimulation of rapid uptake of K h) its 
ililtiallow leyel in the leaf (mean of 0.S37~ .. ; 1 

rc!;.:rell(,:e value of 0.80%. with extreme:.), L,·," 
,initial K qm'ter1tS like in Jeway Wha:-! TlJ 

Nawule) to ensure restoration of nurr;' ;o:lal 
balance (Day et aI, 1999) The mit ial lo\'/ leaf K 
could be attributed to low level of K in tlie soil 
(mean of 0.04 meq/lOOg in top-soil ,or a 
rdelenCe of O. IS - 0.20 meqll OOg) a;1d to 
;tilst:nc'e of fertilization and maintenance in the 
p(t~t. Tile leaf 01 however, compared witil a 
rt:ference value of 2.0%, was at non-deficient 
lev.;1 evel1 before fert i [izat ion (Table. 2). Tilis was 
due to satisfactory level of initial soil N (mean of 
1;('16% ii1 top-soii for a reference of 0.2 - US '70 ~ 
l.'':df,P observed at AB Bokazo. Anwia Zlnu 
E:dll'akpole (mean of 0. 107%) \V<:!re below tile 
rekrence v(jlu.e of 0 120%. This was becau',,~ tile 
suil P ,was deficient at tile three ~iles (Table ~' ; A 
lligil c()rrelaiion (r~ = 0,94) was obS'~r \I:d 

"betweel'l soil and leaf P (fig 1J. Consequ<::I;!i." 
rriple s,uprerpho~pilate (TSP) was applied ;t l!le 
r;:lC of 2.5 kg per palm at tile tilree si' , '~ in 

,Uctober 2002 to rectify the P deficiency. 

4.2 Nut yield 

There was no significant difference between 
fertilized and unfertilized plots in terms of nut 
load in year one of fertilization. In year twO 
however, the fertilized plots had significantly 
higher nut loads than the unfertilized plots except 
at AB Bokazo. Anwia and Edwakpole. This 
observation was confirmed in year three except at 
Jeway Wharf. The significant effect of 
fertilization on nut load from year two is in 
accordance with Bonneau et al.. (2002). The 
inability of AB Bokazo. Anwia and Edwakpole 
plots to respond to fertilizer treatment in year two 
could be attributed to P limitation as leaf and soil 
P observed at the three sites were below the 
reference level. Wehrmann. (1976) observed that 
the level of yield response of plants to fertiliZe;![ 
treatment depends on the inherent nutritional 
contem of the unfertilized soil. It is worth trying 
to see if application of P fertilizer at these sites 
call lead to significant increase in nut load. The 
inability of the fertilized palms at Jeway Wharf to 

sustain the 27.7 nut gain per palm in ye:lr three 
might be attributed to difficulty in rehabilit:lting 
durably coconut palms. which have been unJer 
prolonged nutritional stress (BoIlneau. pel's. 
comlll .) . 

4. J Fruit Compositioll 

The composition of dry nuts was not intluenced 
significantly by two years of fertilizer treatment. 
There was large variability in fruit weight within 
plots due to lack of purity in the West Afric1I1 
Tall variety (Owusu-\.Jipah. pers. comm.) Also. 
a ~trong pressure from mites (ricer/a gllerr<!oll/s) 
has a depressing effect on fruit size in all Ihe 
trials. irrespectil'e of fertilizer treatmeIlts. 
Therefore. the fertilizer effect on huit 
composition will have to be remarkable for it 10 

be detected. 

I, 
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4.4 Cost efficiency offertilization 

The estimated threshold of + 19 nuts under the 
~xreriment al conditions th at prevailed in year 
three meant fhat Ellenda trial only broke even 
(recovered the MOP fertilizer investment COSt 
without profit). However. Takinta and Nawule 
trials made profits of 925 and 1.750 cedis (] 7 
and 7 nuts ) per palm per year respect ivel y on 
investment in :VIOP fertilizer. In Jeway Wharf. 
the trial was close to breaking even. At AS 
Bokazo. An wia and Edwakpole it was a bad 
investment applying only MOP fertilizer due to P 
deficiency which acco mpanied the K deficie ncy. 

5. 	 CONCLUSION A:\D 
RECOMi\fENDAnON 

Fertilizer treatment did not affect nut yield 
in yea r one of fertilization . But in ye~lr two . the 
fertilized plots gained remarkably 27.7. 202. 
19.-1 and 1.-1.9 nuts per palm at Jeway Wharf. 
Nawule. Ellenda ;1I1d Takillta respccti\ 'cly Tlte 
relll;lrbbk nllt ga in W; IS further boostcd or 
sustained in yea r three except at Jeway Wharf. 
which lost 9.8 nuts per palm. In economic terms. 
Ellenda trial broke even on ~vIOP fertilizer 
investment in ye~lr three while Jeway Wharf was 
clo~e to breaking even. Takinta and :-Iawule trials 
made profits of 925 and 1.750 cedis (] 7 and 7 
llut S) per palm respectively in yea r three. For 
Anwia. AS Sokazo and Edwakpole trials there 
were no yield response to MOP fertilizer due to P 
deficiency. Fertilizer treatment in the first two 
years of fertilization did not intluence fruit 
compos Ition . 

Further work is necessary to prepare a 
soil fertility/defi cie ncy map of the coastal belt of 
Ille Western Region to provide useful basis tor 
recommendation or appropriate r'ertilizers to meet 
~pc:cific needs of the coconut farme rs in the 
rc:gl on. 
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