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of bearing coconuts In 

of 

KCI fertilization study 
an inland-upland area 
Davao (Philippines) (1) 

R. Z. MARGATE, S. S. MAGAT, L. M. ALFORJA and J. A. HABANA (2) 

Summary. - The efIect of long-term KCI fertilization on bearing palms in an inland area of Davao was investigated from 
1972 to 1977. KCI fertilization at 2 kg per tree per year gave the highest production of nuts. Copra weight pel' nut correspond­
ingly increased with increasing KCIlevels, while copra production per tree did not follow a definite trend of response. Highest copra 
yield per tree was obtained with 8 kg KCI treatment follow ed by 2, 4, 1 and 0 kg KCI levels. The critical level of leaf CI (leaf 14) 
1I'a~ suggested at 0.50-55 p. 100. Leaf CI content was markedly correlated with nut and copra yield while no correlation existed bet­
wel!ll yield and leaf K. KCI fertilization also improved Nand S nutrition of the palms both of which were likewise correlated with 
yield. Based on the price situation of 1977, the 2 kg KCl rate was the most economical treatment which gave the highest return 
per peso invested. 

INTRODUCTION 

Studies at the Davao Research Center of the 
Philippine Coconut Authority revealed that the res­
ponse of coconut palm to KCl or muriate of potash 
(60 p. 100 KzO and 44 p. 100 CI) fertilization is attri­
buted to its CI component and not to K. Positive 
correlations were obtained between leaf Cl content 
and growth of young palms or production of bearing 
ones lMagat el aI., 1975; Prudente and Mendoza, 
1976]. Likewise, CI positively influenced the vege­
tative growth and nutritional status of coconut 
seedlings and most likely its tolerance to leaf spot 
diseases lMagat ct ai., 1977 J. 

In 1972, Mendoza and Prudente observed that an 
aUllual application of ammonium sulfate and KCI signi­
ficantly increased nut and copra yield of bearing palms. 
Tall «Laguna ,) palms were induced to flower in less 
than four years from transplanting. This is a marked 
reduction in the pre-baring stage of the palms which 
usually take seven years to flower or eight years to 
have initial production. 

The essentiality of chlorine for higher plants was 
established by Broyer et al. [1954], but on coconut , 
its role as maCl'onutrient was advanced only in the 
seventies [Ollagnier and Ochs, 1971; von Uexkull, 
1972 ; Mendoza and Prudente, 1972 ; and Magat ct aI., 
1975]. In inland areas chlorine is generally low because 
the amount of this element from rain water as well as 
from the soil varies considerably. It was estimated to 
range from 15 to 40 kgjhajyear, the amount varying 
with distance from the sea [Erikson, 1952J. 

Apart from this, chlorides are in general highly 
soluble and are not retained in any appreciable quantity 
in the soil organic matter or soil colloids. As a result, 
they are subject to heavy leaching and removal from 
the soil. This is particularly s'o in areas of high rainfall, 
i. e., the humid tropics where coconuts are extensively 
grown. 

(I) Paper presented at the 9th Annual Meeting of the Crop 
Science Society of the Philippines (Iloilo City, May 11-13, 1978) 
and published for the first time in the deccmber 1978 issue of the 
. Philippine Journal of Coconul sludies • (PJCS), a publication of the 
Philippine Coconut Research and Development Foundation, Inc., 
Le Gaspi Village, Makati, Metro Manila . 

(2) Science Research Associate, Science Research Supervisor 
and Chief, Agro-Soil s Divis ion, Science Teclmologist and Science 
Hescal'ch Assistant, respectively. Philippine Coconut AuthoriLy, 
Davilo Research Center, Bago-Oshiro, D avao City, Box 295. 

On coconut, the physiological role of chlorine is 
not yet well understood. But on rice and other plants, 
Cl acts as co-enzyme in accelerating photosynthesis. 
Carbohydrate metabolism is then considerably perturb­
ed, with a reduction of soluble sugars and accumulation 
of starch accompanied by thickening of the cuticle 
and reduction in the number of stomata [Fujiwara, 
1976; Ollagnier et aI., 1977]. These physiological pro­
cesses may also take place in the palm as regards its 
stem girth, leaf production and copra yield thereby 
deserving further investigation. 

This study was initiated to find out the economic 
rate of KCl as CI source·for optimum coconut produc­
tion and to investigate the nutrition of the palms in 
relation to regular long-term KCI fertilization. 

MATERIALS AND METHODS 

Soils and climatic conditions. 

The soil used in this study is classified as Tugbok 
clay loam, reddish-brown resicl:Ial soil with good 
internal and external drainage (Table I). Topography 
varies from undulating to slightly rolling. 

The area has more or less even distribution of 
rainfall throughout the year. For the past 12 years, 
average rainfall amounts to 2,450 mm ill 187 days. 
Adequate sunshine prevails yeaI'-round with relative 
humidity ranging from 78 to 85 p. 100 a condition 
suitable for coconut production. 

Experimental design. 

The study was arranged in a randomized complete 
block design consisting of five levels of KCI, replicat­
ed three times with nine experimental palms per 
treatment. 

Experimental palms. 

The palms used are of the tall « Laguna,) type 
which were planted in 1956 in an 8 m square system 
of planting. The area was fully covercropped with 
lx'opical kudzu-centrosema mixture which were occa­
sionally rolled down to regulate theil' growth. 

I 
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TABLE I. -- Soil analysis of Tugbok soil (Analyse du sol de TuglJok), PCA-Davao Research Center, Bago-Oshiro, 

Davao City (Laboratory Services, Bureau of Soils') 


Surface Soil Sub-soil 
Properties (I'roprWes) (Sol de surface) ( So us -so l) 

(0-17 em) (17-80 cm) 

Chern ical (chimiques) : 

pH (1 : l /soil H 2 0) .. ... .......... .. .. ... .. . ........... . 650 670 
Organic matter (maliere organique) p. 100 ............. . . 1.73 1.40 
Available P (P disponi ble) (ppm) ........ . 19.00 11 .00 
Total I<, ho t H,S04 extractable (J( l ola l exlracti ble par S04H, 
a challd) (ppm) ..................................... . 624.000 687.000 
Exchangeable cations (calions echangeables) m. e./l00 g soil 
(s ol) 

Ca .......... .. . ... ............ . 11 .40 12.30 
Mg .. . . .... .. ... . .. . . .. . . . . .. . . .. . . ... . .. .. . .. .. . . . . 5.30 6 .40 
Na .. .. ... ......... ......... ..... .. ... ... .. .. ..... . 0.08 0.18 
I<................... . .... ....... . 0.45 0.29 
CEC m. e./l00 g soil (sol) ................ • ...... . .... 25.20 26.70 

. Base saturation (s alu ralion de base) p. 100 ....... . .. . . ... . 68.30 71.90 

Physical (physiques) : 

Textural grade (lexlure) ..•.................•........... Clay loam (Limon argileux) Clay (Argile) 
p. 100 sand (sable) ...... • .... .. . ............ .. .... . . 32.90 23.30 
p. 100 sil t (limon) ............... .. . . .•.... . ... . . .... 33 .30 28.90 
p. 100 clay (argile) . . ...... ....... .. ..... . . .. . . .....•. 33.90 47.80 
Bulk density (densiU) (g/cc) ......................... . 1.58 1.45 
Total porosity (porosite lolale) .. .. ...... ....... ... .... . 40.60 45.35 

Moisture Retention Capacity (capaci/Ii de retenlion en eau) : 
Field capacity (capacite au champ) (p. 100) .. ..... ...... . 32.60 40.60 
Permanent wilting point (point de ftelri ssem ent) (p. 100) .. . 17.60 26.70 
Available moisture (eau disponible) (p. 100) ........... . 14.90 13.80 

Fertilizer treatment (1). 

For the first two and a half years of experimenta­
tion , KCI rates per tree/year were as follows 

KCl (0) control, KCl (3) 2.50 kg, 
KCl (1) 0.83 kg, KCl (4) 3.33 kg. 
KCl (2) 1.66 kg, 

With these rates of KCl it was observed that the 
response of the palms in terms of copra yield was 
linear. Hence, there was still a need to increase the 
KCl level in order to find out the most economical 
rate which will give optimum production. So, fO!' the 
next two and a half years the original KCI rates were 
changed as follows (/treei'year): 

KCI (0) = control, KCl (2)=2.0 kg, 

KCl (1) = 1.0 kg, KCI (3) =4.0 kg, 


KCl (4)=8 kg 


A blanket application of 2 kg ammonium sulfate 
(21 p. 100 Nand 24 p. 100 S) per tree/year was made. 
The fertilizers were applied semi-annually by broadcast 
and fork-in method within the two-meter radius 
around the base of the palms after circle-weeding. 

Harvesting. 

Harvesting was made every 45 days for nut and 
copra production record. Twenty llut samples per 
treatrnent were randomly collected to estimate copra 
weight 'per nut and per tree. 

RESULTS AND DISCUSSION 

Nut production. 

As shown in Table II, a signiflcant efIect was already 
observed on nut production with 2 kg KCl treatment 

(1) To facilitate discussion, KCI rates for the last two and a half 
years are used in this paper throughout the next. 

TABLE II. - Effect of KCI on annual nut production 

per tree (E{(el de KCI su r la production annuelle 


de noix/arflre) 


Year (Annee)Treatment (Trailemenl) 
kg KCI/tree/yr (jarbre/an) 3 5 

number (Ilombre) 

KCI (0) control (temoill) .. 71.1 98.3 94.8 

I<CI (1) (1.0 kg) ........ . 94.4 133.7 (**) 117.5 (00) 

KC! (2) (2.0 kg) .. ... ... . 108.3 (*) 162.7 (**) 111.6 (00) 

KCl (3) (4.0 kg) ... .. ... . 96.4 143.9 (**) 127.8 (00) 

KCI (4) (8.0 kg) ..... . . . . 90. 5 154.9 (0*) 133.8 (00) 


HSD 0.05 .. ... .. .. .. .. . 28.2 22.6 15.0 
0,01 ............. . NS 30.6 20.·1 

C. V. (p. 100) .. .... .... . 10.8 5.8 4.:1 

NS - Not significant (Non significatif) - (*) Significant 
(Significalif) - (**) Highly significant (Haulemenl Siglli­
ficalif). 

during the first year. In the succeeding years all 
KCl levels signiflcantly increased nut production 
over the control palms. This may be due to the improv­
ed general vigor of KCI-fertilized palms compared 
with the control. At any given year, it was evident that 
the highest nut production was obtained with 2 kg 
KCl treatment although no significant difIerences 
were observed among KCl levels except during the 
fifth year. 

Looking at the average annual production 
(Table VI), palms treated with 2 kg KCl/tree/year pro­
duced the highest nut production of 128 as against 
87 by the control, an increase of about 47 p. 100. 
The same pattern was observed on the accumulated 
production (Table V). 

Response curve shows a quadratic pattern until 
4 kg KCl rate, a trend similar to the previous report 
of Magat el al. [1975] when the highest KCl rate was 
only 3.33 kg/tree/year. It appears that maximnm 
nut production was attained at 2 kg KCI treatment 
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slightly decreasing with further addition of KCI. 
JIowever, when KCl rate was quadrupled to 8 kg/tree/ 
Yfar, the response became quartic, indicating that 
the palms somehow recovered up to a certain produc­
tivity Ie vel. 

Copra weight per nut. 

Significant increases in copra weight per nut were 
observed even with lower levels of KCl especially in 
later years (Table III). The response followed a 

TABLE lIT. - Effect of KCI on average production of 
copra/n.ut (Effet de KGI sur la produclion moyenne de 

coprah/noix) 

Year (Antll!e)Trealment (Trailemenl) 
J;g Kr:l/ lrcc/yr (larbre/an) 3 5 

gram (grammes) 

KCJ (0) control (iemoin) 135.1 171.1 151.1 

KCI (I) (1.0 kg) .. 148.7 196.2 (.) 194.0 (0) 

KCI (2) (2.0 kg) .. 147.3 204.7 (") 203.8 (') 

KCJ (3) (4.0 kg) . 171.0(*) 220.5 (") 215.5 (0') 

KCI (4) (8.0 kg) .. 199.5('*) 262 .5 ('*) 246.9 (") 


I-lS0 0.05 .......... . . . 29.707 19.218 40.005 

0.01 . ....... . .. . . 40.277 26.056 54.24 


C. v. (p. 100) ..... . .. . 6.56 3.23 7.01 

(0) Signiftcant (Signi(icalif) - (00) Highly signiftcant 
(Haulemenl significalif). 

linear pattern (Fig. 1) indicating that increasing 
KCl rates correspondingly increased copra weight 
per nut. This implies that the effect of Cl application 

270 

FIG. 2. - Nuts from the different l(CI levels showing size and 
'Ihiclmess of the meat and shell (Noix monlranl, pour differenles 
doses de HCl, Z' imporlance ell'epaisseur de l"albl1lnen el de la coque). 

Copra per tree. 

All KCI levels significantly improved copra pro­
duction over the control from the first up to the fifth 
year (Table IV). On the accumulated production for 
five years significant increases were obtained even 

TABLE IV. - Effect of KCI on annual copra produc­

tion per tree (Effel de KGI sur la production annuel/e 


de coprah/arbre) 


Year (Annee)Treatment (Trailemenl) 
kg KCI/tree/yr (iarbre/an) 1 3 5 

kilogram (kg) 

KCI (0) control (lemoin) . 9.58 16.79 14.40 

KCI (1) (1.0 l<g) 14.10 ('*) 26.18 (**) 22.83 ('0) 

KCI (2) (2 .0 kg) 1.5.93 ('0) 33 .1 7 (") 28.73 ('0) 

KCI (3) (4.0 kg) . 16.52 (") 31.79 (0') 27.60 (") 

KCI (4) (8.0 kg) . 18.06 (") 40.59 (") 32.93 (") 


HSD 0.05 .. 0.43 5.183 3.78 
0.01 ... 0.583 7.028 5.125 

250 C. v. (p. 100) 10.36 6.18 5.29 
01 
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FIG . 1. - Effect of KCI on copra weight per nut (average of 
5 years) (Eflel du KCZ sur Ie poids de coprah/noi:t-moljenne de 5 ans). 

is manifested more on the improvement of the thick­
Hess of the meat (Fig. 2). Based on average production 

(") HigJ1ly signiftcant (Haulemenl significalif) . 

among KCl treatments (Table V). The highest KCI 
rate of 8 kg produced significantly the highest copra 
yield over all other treatments. 

'fABLE V. - Effect of KCI on accumulated nut and 
copra production per tree (40 harvests at 45 days e 

interval) (Effecl de KGI sur la production cumul<!e de no;x 
el de coprah /arbre - 40 recolles a 45 jours d' interual/e) 

Nut/tree Copra/treeTreatment (Traitemenl) (Noix/arbre) (Goprah/arbre)kg KCI/tree/yr (farbre/an) (no.) (nombre) (kg) 

KCI (0) control (Iemoin) . .. 435.7 69.27 

KCI (1) (1.0 kg) 548.6 (*) 103.25 (") 

KCI (2) (2.0 kg) 642.3 (00) 124.14 (") 

KCI (3) (4.0 kg) ........ . 560.8 (00) 120.54 (") 

KCI (4) (8.0 kg) .. . . ..... 569.9 ('0) 142.69 (0') 


HSD 0.05 .. 86.9 13.369 
0.01 ... .. .. . . 117.8 18.126 

C. V. (p. 100) 5.6 4.23 

(') Signiftcant (SiqnificaUf) - (") Highly significant 
(Haulemenl sign;fica/if). 

" 

for five years (Table VI), increases of 18, 21, 35 and 
58 p. 100 over the control were realized with the 
application of 1, 2, 4 and 8 kg KCI, respectively. 

An estimate of the copra production per hectare 
(Table X) shows that 8 kg KCl treatment gave abo ut 

8 

http:copra/n.ut
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TABLE VI. - Effect of KCI on annual average nut and copra production (Average of 5 years) 

(E{{el de KCI sur la production moyenne annuelle de noix el de coprah - moyenne de 5 ans) 


~CI(O) control (temoin) .................. : ..... . 

KCI(l) (1.0 kg) . .... ...... . .. .. .. . .. ... . ...... . 

KCI(2) (2.0 kg) ......... . . .. ..... . ..... . . ... .. . 

KCI(3) (4.0 kg) ............................... . 

KCI(4) (8 .0 kg) .. . . .. .. .......... . ............. . 


87.1 
109.7 (*)
128.5 (00) 
112.2 (0*) 
114.0 (00) 

158.7 
187.4 
192.4 (0) 
214.5 (0*) 
250.2 (* 0) 

13.85 
20.65 (0*) 
24.83 (* 0) 
24.11 (0*) 
28.54 (00) 

(0) Significant (Signi{icaU{j - (0*) Highly significant (Haulemenl significa/if). 

TABLE VII. - Correlation coefftcient (r) of yield (5th year) vs. leaf (Coe{{icienl de correLalion - r - enlre rendemenl 
- 5- annee - el leneurs (oliaires) CI, N, S, K 

Leaf Nutrient (Teneur (oliaire) Nut/tree Copra/n ut Copra/tree 
p. 100 (Noix/arbre) (Coprah/noix) (Coprah/arbre) 

N ....... . . . . . . .. ... .... . .. .. . ...... . .. . 0.528 (*) 0. 583 (*) 0.604 (0) 
S ... . .... ... ........ . . . . . . . . .. .. ....... . 
CI .. . .. . . ........... . . .. .. . .. .... . .. . . .. . 
K .. . .... . . .. .. .. ..... . .... . ........... . 

0.543 ~o)
0.746 * *) 
O.l72NS 

• 0.522 (*) 
0.862 (00) 
0.396 NS 

0.580 (*) 
0.897 ('*) 
0.299 NS 

5 p. 100 = 0.514 - 1 p. 100 = 0.641. Tabular r at d. f. (r pour d. I.) = 13. 
NS - Not significant (Non signi{icaU{). 
(-) Significant (Siglli{icali{) - (**) Highly significant (Haulemenl signi{ica/i{). 

TABLE VIII. - Effect of KCI on the nutritional status of bearing palms (leaf sampling of April, 1977) 
(E{{el de [(CI sur l'etal nulrilionllel des cocotiers-echanlillonnage des (willes d'avril 1977) 

Nutrient (ELemenls) (p. 100 dry matter, leaf rank 14 ­ p. 100 de malieres 
Treatment (Trailemenl) seche, (wille de rang 14)

kgKCI/tree/yr (/arbre/an) 
N P K Ca Mg Na CI S 

,. 

! 

N ut/tree (Noix/arbre) Copra/nut Copra/tree
Treatment (lrailemenl) kg KCI/tree/yr (farbre/an) (no.) (nombre) (Coprah/noix) (g) (Coprah/arbre) (kg) 

KCI~O) control (temoin) ... .. ......... .... 1.778 0.143 1.270 0.498 0.216 0.062 0.043 0.162 
KCl 1) (1.0 kg) .. . .... .... . . . . .. ... .. ... . 1.917 0.149 1.463 0.454 0.210 0.043 0.319 (**) 0.176 
KCI(2) (2.0 kg) . ' ......... . . .. . . ... . . .. .. 1.912 0.147 1. 391 0.433 0.198 0.041 0.549 (*0) 0.173 
KCI(3) (4.0 kg) ... .. .... .. ............... 2.030 0.140 1.352 0.402 0'.190 0.042 0.573 CO') 0.178 
KCl(4) (8.0 kg) .... .. . .... .... ... .. .... . . 1.947 0.156 1.432 0.477 0.217 0.052 0.700(*') 0.176 

HSD 0.05 .............................. NS NS NS NS NS NS 0.108 NS 
0.01 ..... .. . . .. .. .... . ... .... ... .. 0.1 46 

C. V. (p. 100) ... . ........................ 4.29 8.36 11.42 19.87 20.67 51.34 8.91 4.55 

NS - Not significant (Non signi{icali{) - (00) Highly significant (llaulemeni signi{ica/i{). 

TABLE X. - Economic analysis psr hectare/year, average of 5 years (1) 
(Analyse economique par iza/an - moyenne de 5 annees) (1) 

Cost of (Coal de) Copra (coprah) Return 
Treatment 

(TraUemenl) 
kg KCI/tree/yl' 

(farbre/an) 

Labor 
(Main­

d'oeuvre) 

Fertilizer 
(Engrais) Total 

Yield 
(Production) 

Value 
(Valeur) 

Net Return 
( B ene{ice 

nel) 

( Benefice) 
/peso 

invested 
(invesli) 

(P) (P) (P) (kg) (P) (P) (P) 

KCl(O) control (temoin) 739.44 313.56 1 053.00 2160.6 3240.90 2 187.90 2.08 
KCl(l) (1.0 kg) 
KCl(2) (2.0 kg) 

942.24 
1 070.16 

458.64 
603.72 

1 400.88 
1 673.88 

3221.4 
3873.5 

4 832.10 
.5 810.25 

3431.22 
4 136.37 

2.45 
2.47 

KCl(3) (4.0 kg) 1 026.48 829.92 1 856.40 3 761.2 5 641.80 3 785.40 2.04 
KCI(4) (8.0 kg) 1 132 .56 1 213.68 2346.24 4 452.2 6 67,8.30 4332.06 1.85 

(1) Based on 156 palms/ha with production costs and copra value as in Table IX (basee sur 156 cocoliers/ha, avec les coals de 
production el valeur du coprah du lableau I X). 

4.45 tons/ha/year followed by KCI (2), KCI (3), KCI (1) quartic with the highest KCI rate of 8 kg/tree/year. 
and KCI (0) treatments with copra production per hec­ This means that copra yield generally tended to 
tare of 3.87, 3.76, 3.22 and 2.16 tons, respectively. increase with 2 kg KCI treatment, decrease at 4 kg 

Response curve indicated that copra production KCI level, and rise again when KCI was raised to 
per tree was quadratic up to KCI (3) level and became 8 kg. This inconsistent response in terms of copra 
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lOP yield paralleled that of the leaf P, K, Ca and Mg levelse -­" :1 	 (Table VIII). Although not statistically significant," '" ::::E concentrations of these elements decreased slightlyco 

.... .0'" with the application of 4 kg KCl/tree annually and
'" 
o N0. 

tended to rise again with 8 kg KCl treatment. Why
U "" .... such fluctuation in concentrations occurred could not 


<.> 
fl. be easily explained but somehow it might be respon­


x II sible for such inconsistencies in copra yield. 


~ 	 r-­

.s 
'0 	

U-­
::.:: Leaf nutrients. 


~'" :::! 

.",2 	 H Leaf analysis revealed that Cl levels significantly 

o 	 increased with increasing rates of KCI (Table VIII).o 
o 	 ~ Likewise, KCl fertilization improved the leaf nutrient 
.-< 

0-	 ---­ levels of N, K and S. On the other hand, Mg content" o v> " ::::: was not significantly reduced even at higher KCl 

P­ on 
 levels of 4 and 8 kg/tree, suggesting that the soil (a

II .0 '" typical extensive inland-upland soil of Davao) hasOn-- .!<; 
c 
~ adequate supply of Mg and K, as supported by the soil 

N"" analysis (Table I). This may be the reason why no 

~ "" K-Mg antagonism occurred which is commonly 

co observed in soils with low capacities of supplying 


" 

u:§ 	 ;,:: these elements. It appears that for coconuts, 0.45 m. e. 
:(J ~ 

:> 	 o K and 5.3 m. e. Mg in the soil is adequate and the .... 
'" problem of K-Mg antagonism is not likely to occur:r: " 	 .;::" 
fl. even with high and long-term KCl fertilization.:;;­

Coefficient of correlation was highly significant~ 

e. 
.... between leaf Cl content and nut and copra production 

o -­" per nut or per tree, while no correlation existed bet­

o " :::: ween these yield component characters and leaf K . 
p.. bP Also positive correlations were observed between 

.0'" II ;;0- these yield parameters and leaf Nand S. This suggests 

---- N
.~ 	

M 
that inland coconuts are generally deficient not only

" If) 

in Nand Cl but also in S. Stepwise multiple regression.... 
0, p.. 
t: 

II -­t: analysis showed that 55.5 p. 100 of yield improvement" 
'" in terms of nut during the fifth year was due to Cl,'"t: 	 ----E -~ 

. S 	 ......:j ~ -..--... 9.5 p. 100 to S, 7.0 p. 100 to P and 4.3 p. 100 to N. 

§ ~.~ On copra weight per nut, 74.3 p. 100 was contributed
~ 

IS.. 	 E .... E by Cl, 6.0 p . 100 by Sand 2.8 p. 100 by N. On coprac.. 	 E co 
- ;., production per tree, 80.3 p. 100 was due to Cl, 8.7 p. " '" "" .", -v> " "''' 100 to S, 4.8 p. 100 to Nand 3.3 p. 100 to Ca. All the- .... "U) 	
" 0 ..... "'-(f) 

~ 	 ::::---..:::$ other elements analyzed contributed only two per­g 	 ;;; Z-s 
cent or below on the three yield components observed.

I... 	 :jcil?.P~ 
v> . "".!<;-t: This 	substantiates the common observation at theoti-::-	 ROOt:::

"0 · ;::::~~.8 Davao Research Center that the improvement in 
~:... ~'I'"-I°u 

-2 ~ '-o..c" ~ copra production is due to the Cl and not to the K 

(.)u 	 --. --.t!::.. 
I.., 	 (.)" ~ et:I Q.) 	 t::; ......." .'tj s::: component of KCl fertilizer. 


tJJ'l::: 	 v.:...t:: 0 s 
----	 '==2~:g Moreover, the results strongly indicated that the rl 
c::<'3 	 'oOCt...2..0 o ~ 	 ~ 01...·­ critical or adequate leaf chlorine level is 0.50-0.55 p. 

...... 0.. 	 ..0 U:::$\5.. 
100 (leaf 14) for bearing palms. Earlier, Ollagnier and 


iE ..... .!:s:: I.., ~~ Ochs [1971] proposed that for high yields of oil palm 

~ 8 	 b.6~ ~ Q.. c 

--. g:o ~~~~ and coconut, leaf levels of 0.5-0.6 p. 100 appear to be ~ <'is:::' 1 Ct.::::5 
~ 1-08 	 s'q,)t:$c: necessary.ts ~o ~ g,:::: 	 60 
t: :::: '" "'.- c..E 

...0 :;::T""I ::=~ 0.. X 

.", :Up.. ;:l O;.:~.- Economics of fertilizer usage. 

~ ~~ II . ~.R::-~ Table IX shows that a maximum net return of IlCUe:: ::1~0k> 
n~ ~ C'J :2-;;-'2 ~ c: ~ 

::s 'cOt::s ...... 0'-0 Q) P 26.52 per tree per year (or about P 4,136.37/ha/yr) lS 
.~ ~ c:: s.. 2 E "0:':; c:: was realized from KCI fertilization of 2 kg/tree/year Ie 
~~:g2~E~~.~ 	 la 
'rot::<l> ~<'iS;::J~~ which also gave the highest return of P 2.47 per
c::'~ ~ ~ --..... g;.~ III 

Q) peso invested. Increasing the KCl level to 8 kg pro­ Il .C';!~<i.> O()('j~ 
...... ...:;_ s::: 1-0 Q)'C 0.. 
o '-.~.~ ~.~ o.:~ ~ duced a net return of P 27.77, an increase of only 
.~ C; u 2§ 0... ~ '2 .-::: P 1.25 over the 2 kg KCl treatment. The return per 
ct$.o -,';':: 1-0 -- 0..$ 0. peso 	invested was P 1.85 or P 0.25 less than the COIl­>oj"~'::'-<8>O(/) 

trol. 	 Consequently, the increase in net profit with21::11§:§: 
8 kg KCl treatment was not commensurate to the 
increase in the amount of fertilizer applied. 

http:0.50-0.55
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RECOMMENDATION AND CONCLUSION 

Inland coconuts which are commonly observed to 
have much lo\ver yields than those found along the 
coastal areas can be improved through proper ferti ­
lization with the aid of leaf analysis. 

Findings of this long-term study indicate that Cl 
is the most likely limiting factor for coconut produc­
tion especially in inland areas of Da vao. In efIect, 
copra yield was markedly correlated with CI leaf 
levels (r = + 0.89), whereas no relation existed bet­
ween yield and I< levels. In a ddition, K CI fertiliz a­
tion increased the leaf nutrient levels of Nand S 
which were both correlated with yield, suggesting 
the need for the application of these two nutrients for 
inland coconuts. 

Hence, t o supply these nutrient elements, an efIec­
t ive fertilizer is the combination of KCI as so urce of 
CI and (NH4)2S04 as source of N a nd S a t the rate of 
2 kg and 1.5 to 2 kg, respectively, per tree per year. 
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This recommended rate of KCI is based mainly on the 
economics of its usage and its efIecs on CI nutrition 
rather than it s efIect on coconut production. This is so, 
as beyo nd 2 kg KCI level of fertilization , production 
increases lag behind cost. On the other hand, below 
2 l(g KCI rate, the Cl requirement of the palm is being 
compromised. 

Based on 5-year product ion average, the increase 
in leaf Cllevelfrom 0.04 to 0. 55 p . 100 resulted in yield 
increase of 10.98 kg/tree or 1.713 tons/ha annually , 
an a dditional income of P 1,950 under the 1977 price 
situation. 
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RESUMEN 

Etude de la fumure en KCI des cocotiers sur les terres Estudio del abonado con KCI de los cocoteros tierras 
de I'interieur a Davao (Philippines). adentro en Davao (Filipinas). 

R. 	Z. MARGATE, S. S. MAGAT, L. M. ALFORJA et J . A. R. Z. MARGATE, S. S. MAGAT, L. M. ALFO RJA Y J. A. 
HABA I A, Olliagineux, 1979, 34, No 5, p . 235-242. HABANA, Oleagineux, 1979, 34, N° 5, p . 235-242. 

De 1972 a 1977, des etudes ont He menees sur I'effet It De 1972 a 1977 se estu cli6 el efec to a largo plazo del abonado 
long terme de la fumure en KCI des cocotiers producteurs. con KCl de los cocoteros productores . U n abonado de 2 kg de 
C'es l avec une fumme de 2 kg de KCI/a rb re/an, qne ron obtient KC! pOI' a rbol y al ano, es el q ue permite lograr la mejor pro­
la meilleure production de noix. :vIais, s i Ie poids de coprah/noix dllcci6n de nueces. Sin embargo, s i bien el peso de la copra 
a a ugmente proportionneilement It un accroissement de !a pOI' nuez aument6 en forma proporcional al aumento del 
teneu r en KCI, la production de cop"ah/arbre n'a pas suivi contenic\o de KCI, la producci6n de copra p OI' arbo l no sigu i6 
une cou rbe r eguliere. Ainsi, les taux de KCI qui ont donne Ie una curva regnlar. Asi los niveles de KCl que produj eron el 
m ei lleur rendement de coprah/arbre ont ete, par ordre decrois­ mejor rendimiento de copra pOI' arbol han sido los si guientes 
sant : 8, 2,4, 1 et °kg. Le seuil critique de Cl dans la feu ine por orden decreciente : 8 kg, 2 k g, 4 kg, 1 kg yO kg. El umbral 
(rang H) a ete estime II 0,50-0,55 p. 100. II existe une corre­ critico de Cl en la hoj a (rango 14), se est im6 en 0,50-0,55 %. 
lation tres etroite entre la teneur en Cl de la fe uille et Ie Hay una correlaci6n intima entre el contenido en CI de la hoj a 
rendement en noix et en coprah , alors qu ' il n 'y a aucune corre­ y .el rendimiento de nueces y copra, y en cambio no hay 
lation entre ce rendement et la teneu r en I{ de la feuille. ninguna correlaci6n entre tal rendimi ento y el contenido en 
L'apport de KCl a egalement ameliore la nutrition en azote (N) K de la hoja. EI aporte de KCI mejor6 tambien la nutrici6n de 
et en soufre (S) des cocotiers, l' un comme l' a utre Hant en nitr6geno (N) y azufre (S) de los cocoteros, estando am bos 
outre lies a u rendement. Compte tenu des prix en 1977, Ie elemen tos vincu lados con el rendimiento. Considerando los 
taux de 2 kg de KCl s'est ave re etre Ie pins economique et precios en 1977, el Divel de 2 kg de KCI resull6 ser el mas 
celu i qui donne Ie lOeilleur rapport par peso investi. econ6 mico y el que mas producia pOl' peso invertido. 
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