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SODIUM CHLORIDE (Common salt) FERTILIZATION OF BEARING 
COCONUTS. I: EARLY YIELD RESPONSE 

Severino S. Magat, Rogaciano Z. Margate and 
Jesus A. Habana* 

ABSTRACT 

A study t o determine the influ ence of increasing rates of sodium chloride (0 , 0.83 , 1.7 6 , 3 .52,and 7.04 kg NaCI/palm) on the y ie ld and 
~ J t nutrient concentration s ofcoconut s grow n in achlorine (Cl).<leficient Typic Tropud alf soil was initiated in 198 1. 

The increasi ng rates o f NaG signi fican tl y in cre ased linea rly nut proau c!J on, Copra weight per nut, and copra yi~ld per palm over a three 
)'t~ r period. The leaf ana lysis showed that leaf Na and Cl concentrations were increased signifi can tly by NaCI application,while other elements 
re,,, aineci unaffected . Only le af CI was highly corre lated with the thre e y ield indices mentioned .above , indicating th at the in crease in yield was 
mil nly du e to the correction of CI deficiency by NaCI applicatio n. 

The economi c analysis showed that the net profit increased with increasing rates of NaO but the highest benefit · cost ratio of 3 .97 was 
,.~I ,lI ncd with the ap plication o f 1. 76 kg NaG/p alm , suggesting that this ra te may be the optimum rate of NaG fo r coconuts grown in the Tug­

lk clay loam and those grown in similar conditions, 

INTRODUCTION 

1l1e 1970's marked th e worldwide recognition of 
chloride as 3 beneficial element and macronutrient of coco­
Tru ts and oil palms. Shortly before the end of the decade, 
Manciot et al. (J 979) reviewed a report on the use leaf ana­
lysis in the conduct of fertilizer trials in the Philippines 
(\Iagat, 1978) and concluded that foliar diagnosis is a high­

effective technique in predicting the fertilizer needs of 
in the coun try. The discovery of the existence of 

deficiency of both oil palms in Columbia (Ollag­
and Ochs, 1971), and coconuts in the Philippines 

, 1972 ; Mendoza and Prudente , 1972) used leaf 
as diagnostic tool. 

Few yea rs later in the Philippines , potassium chloride 
KCl) was shown in several experiments to correct chloride 

in inland coconuts and increa se yield subse­
(Magat et aI., 1975 ; Prudente and Mendoza , 1976; 

te et aI. , 1979). Because of the consistent price in­
of imported KCI , other chloride sources such as 

. m chloride (NaCl), and ammonium chloride (NH4Cl) 

tested using field fertilizer trials . Since 1978, positive 
responses to NaCl application have been reported 
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(Magat et aI., 1978 ; Magat et aI., 1980). However, the se 
earlier studies were limited only to single rate ap plication , 

Thus , considering the information gap, and to have a 
clearer understanding of the effects of NaCl on the yield 
and nutritional status of coconuts, a study was initia ted in 
1981 involving five rates of NaCI applied on chloride defi­
cient palms grown on the Tugbok clay loam soil. 

The purpose of this paper is to present the early yield 
response (first three years of fertilization) and the esti­
mated optimum rate of NaCI fertilization which deserve 
immediate and serious attention in the sound fertilizer 
management in coconut farming, 

MATERIALS AND METHODS 

Soils and climatic condition 
The soil used in this study is a reddish brown Tugbok 

clay loam soil classified as Typic Tropudalf (Labarcon, 
1980), well drained externally and internally. The soil is 
slightly acidic (PH 6.5 - 6.7), with 11-19 ppm Olsen-P, 
exchangeable K of 0.29 - 0.45 meq/lOO g soil, C.E.C, of 
25-27 meq/ l00 g,and base saturation of 68-72%. The area 
situated 8 km from the seacoast has an average rainfall of 

2400 mm (well distribu!ed throughout the year); with 
adequate sunshine and satisfactory relative humidity (78 -
85%). 
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Experimen tal palms 

Laguna tall palms about 28 years old distanced at 
8 x 8 m square were used as experimental trees. The palms 
were formerly used for KCI experiment. 

Fertilizer treatment 

Five rates of NaCI (0, 0.88, 1.76, 3.S2 , and 7.04 kg 
per tree per year) with blanket application of 2.0 kg ammo­
nium sulfate (21-0-0-24% S) were tested and applied in split 
doses at six months interval by broadcasting and fork·in 
method around the 2-meter weeded area at the base of the 
palms. These treatments were applied as a continuation of 
the former KCI experiment considering the same amount of 
CI. 

Experimental design 

The experiment was laid out in a randomized com­
plete block design with five treatments replicated three 
times. consisting of nine palms per plot. 

Harvesting and sampling o f nuts 

Harvesting of nut~ was done at 4S days cycle and 20 
nut samples were gathered every harvest in each plot for 
copra yield eval uation. 

Leaf sampling 

Leaf samples were collected from each plot prior to 
initial fertilization and annually thereafter for chemical 
analysis. Leaf samples were analyzed for concentrations of 
N. P, K,Ca , Mg, Na , Cl, and S at the Tissue Analysis Labora­
tory of the Philippine Coconut Authority, Diliman, Quezon 
City, Metro Ma nila. 

Data processing 

TIle variance, ttcnd, correlation, and regression analy­
sis werc done using the Genstat (Rothamsted Experimental 
Station-developed) package programme, processed with 
VAX 110/730 compu ter at Lincoln College, University of 
Can terbury , New Zealand. 

R ESULTS AND DISCUSSION 

Effects on nut production 

The application of NaCI at the rate of 0 .88 kg per 
tree per year up to 7.04 kg per tree annually linearly in­
creascd nut production significantly (P "- 0 .01) over the 

three-year period (Table 1) . As shown in Figure 1, the 
average nut yield for three years linearly increased with 
increasing rates of NaCI fertilization. With the addition of 
1.76 kg NaCI (medium rate ), nut yield improved signifi­
cantly (P ~ 0 .01) by 38% over the control. 
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Tab! 
Table 1. 	 Effec t of increasing NaCl rate on copra yiel 

(kg per tree) over a three-year period. 

(I) (3) 
NaCl Rate Year! Year 2 Year 3 Average 
(kg/tree) 

o. 111 .8 87.1 67.7 88.8 
0 .88 129.3 102.1 87.8 106.4 
1.76 IS1.1 116.3 99.6 122.3 
3.52 130.6 114.3 93.8 112.9 
7.04 144.1 139.8 99.2 127.6 Stat. 

SE {n 

(2) HSD 
Stat. Sig. ** ** ** ** 
SE (mean) 5.1 2.8 2.7 1.5 
HSD .OS 17.6 2S.3 9.5 10.4 TTe nd 

.01 26.1 37.S 14.1 15.3 

Trend: Linear 
Quadratic 
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Figure 1. 	 Effect of increasing ra tes of NaCI on nut yie: tion 
per palm (average of 3 years). 
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Table 2. Effect of Increasing NaCI rate on average copra 
ra yield weight per nut (g) over a three year-period. 

--­ . NaCI Rate 
(kg/tree) Year 1 Year 2 Year 3 Average 

rage I 0 146.8 149.4 126.7 14l.0 
0.88 202.6 209.0 167.4 193.0 

:.8 I 
1.76 205.2 240.2 1Q9.4 214.9 

;.4 3.52 237.6 236.4 214.9 229.6 

~.3 7.04 255. 5 266.6 219.9 247.3 

?9 
7.6 I Stat. Sig. ** ** ** ** 

SE (mean) 12.7 12.9 lJ.3 J 1.6 
HSD .05 44 .1 44 .7 39.3 40.1 

.0] 65 .4 66.2 58.3 59.4 

Sodium Chloride (Common Salt) Fertilization /39 

leaf CI linearly (P <0.01) as predicted by the equation in 
Figure 4. Wi th the suggested leaf CI critical level set at 
0.50% (Magat , 1978), the application of even the lowest 
NaCl rate (0.88 kg/tree/year) co rrected th e Cl defi ciency of 
the paJ ms. 

Correlation and regression analysis 

Except fo r leaf CI, all the other lea f nutrients are not 
related significantly with the three yield indices: Nuts/ 
tree , cop ra/ nut, an d copra/ tree (Ta ble 5). The highl y signifi ­
cant increase in leaf CI as a result of NaCI application is 
highly correlated not only with nut production but also 
with copra yield as well. Apparentl y, chloride deficiency 
exists an d its correction, as mani fe sted in the highly signifi· 
cant improvement in leaf CI of the palms, resulted to highly 

l.5 	 appreciable increase in nut and copra yield (Figures 5 and 
0.4 ITreo", Li"~" ** ** ** ** 	 7). 

Quadratic NS NS NS NS5.3 	 Very likely, the increase in copra yield is both at tri­
buted to highe r nut production and the highly signi ficant 
inc rease in weight of copra per nut, which correlated signi· 
fic antly (P .::: 0.01) with leaf CI (Figure 6). . 

Effects on copra weight per nut 

For tile first three yearS of fertilization, the copra 

weight per nut linearly increased significantly (P:< 9.01) 

(Table 2). This relationship is clearly presented in Figure 
 Table 3. Effect of increasing NaCI rate on copra yield 
2. using the average copra weight per nut over the three­ (kg per tree) over a three-year period. 
ym period. Fe rtil izing the palms with 1.76 kg and 7.04 
kg NaC I per tree resulted to 215 g and 247 g copra per 

(1) 	 (3)nut respectively, indicating a highly appreciable increase 
over the unferl ilized palms (with only 141 g Copra per NaCI Rate Year 1 Year 2 Year 3 Average 

(kg/tree)nut). 

0 16.45 14. 79 8.57 13.27 
'Effects on copra yield 0.88 28.42 21.42 14.74 2 1.53 

1.76 31.05 28.36 19.02 26 .1 5As with nut production and copra weight per nut , 
3.52 36.65 26.50 21.1 3 28 .20 the addition of NaCI linearly increased significantly (P S 
7.04 38.36 35.03 21.81 31.73m) the copra yield per tree for all years (Table 3). Like­


wise. Figure 3 shows the highly significant relationship of 

(2)'£1 applica tion and average copra yield over the first 

Stat. Sig. ** ** ** **three years of fertilization. The moderate level of NaCI 
SE (mean) 1.89 1.74 1.64 1.57application (1.76 kg per tree) significantly increased copra 
HSD .05 6.55 6.05 5.69 5.44(ield from ! 3.3 kg to 26.1 kg per tree per year or a 97% 

.01 9.7 1 8.94 8.42 8.06improvement over the unfertilized coconuts. 

Trend: Linear ** ** ** ** 
Effects on Leaf nutrient status Quadratic * NS NS NS 

To assess the influence of fertilizer application on (1) contains: 39% Na; 61 % C1 

the levels of nutrients on the palms, leaf samples were collec­ (2 ) S not significant 


ted annually and chemically analyzed at the PCA Tissue ** highly Significant 

* significant

Laboratory . 
-t-_ _ ...-;I 	 (3 ) consists of 7 harvests only 

, As shown in Table 4 , onl y leaf-Na and CI were signi­
tly affected by NaCI application, while the concentra­

tion of other nut rien ts,i.e. N, P, K, Ca, Mg, and S remained 


6.0 

on nut y 
The addition of NaCl significantly increased 
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Table 4. Effect of increasing NaCI rates on leaf nu trien t levels of coconuts, sampled December 1982. 

NaCI Rate Leaf Nutrient (% D.M. leaf 14) 

(kg/tree) 
N p K Ca Mg Na CI S 

0 1.73 0 . 14 1.3 3 0.41 0.24 0.05 0.08 0.17 

I 0.88 1.86 0.15 1.34 0.43 0.23 0.10 0.55 0.18/,/ . 
1.76 1.89 0.15 1.21 0.47 0.23 0 .07 0.62 0.19 

3.52 1.90 0.14 1.31 0.44 0 .23 0.07 0 .70 0.18 

7.04 1.77 0.14 0.30 0.47 0.25 0 .07 0.84 0 . 17 

Stat. Sig. NS NS NS NS NS * ** NS 

II 
SE (mea) 0.04 0 .003 0.06 0.03 0 .02 0.008 0.02 0.007 

HSD.OS 0.028 0.07 

6.0 7.t 

.01 0.11 

:::1 on copra 
Trend: 
Linear NS NS NS NS NS NS ** NS 

Quadratic NS NS NS NS NS NS * NS 

Table 5. Correlation of yield parc:meters and leaf nutrient levels {% n.M., leaf 14) year 2 (leaf samples collected Dec. 1982). 

Leaf Nutrient I Nut/ Tree Copra/Nut Copra/Tree 

N 0.390 0.252 0.396 

~ p - 0.402 0.078 -0.224 

K -0.108 -0.136 -0.087/i 
0.423 0.257 

Mg - 0.239 -0.081 -0.313 

Na -0.084 0 .201 - 0.077 

CI 0 .785** 

Ca 0.199 

0.8<:10** 0.807** 

S 0 .119 a 169 0.204 

O.S 
df· 13 "highly signific"n tly correlated 

I Analyzed at the T issue Analysis Laboratory , Philippine Coconut Authority, Metro Manila.field (year 2f 

I 
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Table 6. Economic analysis of NaCl fertilization on per tree basis (average of three years fertilization from 1981.1983). 

Fertilizer Cost 	 Labor Cos t 

Ring Fertilizer Copra Total Average Gross ct % income Benefit·t. 
Trea tment NaCl (NH4) 2S04 Weeding Application Harvesting Husking Expenses Copra Yield Income Income over control Ratio 

(kg) 

NaCIO '1'4.00 [>-3 .00 f> 1.25 f> 1.33 1'2.00 f>11.58 13.27 1'39.8 1 P28.23 P 2 .4 3 
NaCl l f>0 .88 4.00 3.00 1.25 1.60 3.30 14.03 21.53 64.59 50.56 79 3.60 

aCl2 1.76 4.00 3.00 1.25 1.83 3.92 157 6 26. 15 78.45 62 .69 122 3.97 
NaCl3 3.52 4.00 3.00 1.25 1.69 4.23 17.69 28.20 84 .60 66.91 137 3 .18 
NaCl4 7 04 4.00 3.00 125 1.9 1 4.7 6 21.96 31.73 95.19 73.23 159 3.33 

Basis : 

(a) Fertilizer price : 

Sodium chloride (common sal t) = ~ 1.00/kilo 


Ammonium sulfate (21-D-D) = 2.00/k ilo 


(b) Ring weeding (30 palms/man~ay at -PIS .OO/day)= 'P0.50/tree x 6 operati ons annually =""3 .00/ tree/yr. 

(c) Fertilizer application (broadcasting of fertilizer and fork·in) 24 trees/man ·day at P"IS .OO/day = I' 1.25 / tree/yr. 

(d) Harvesting =~ 15.00/1000 nuts 

(e) Copra making = P" 150.00/I OOO kilos 

(f) Copra price =1'- 3.00/kilo 

Economic analysis 

Since the response of the coconut palms to increasing 
Tates of NaCl follows a IUghly significant linear trend , the 
optimum rate of fertilization may be determined by imple 
benefit-cost analysis or maximum profit approach, con­

290 

Sidering the price of NaCI as the principal variable cost. ,l Ao 

Although the study shows a positive direct relationship 270 

between the rate of NaCl applied and the yield. it may not 260 

be a so und practice to use higher rates of fertilization. In 250 

othe r words. the decision should be based on the maximum 240 

return at least cost or highest benefit/cost ratio. 
'3 230 
~ 

z n o 
Table 6 shows the output-input analysis of NaCI ferti­ -" '" 2 10 

lization using the average copra yield for three years as the ~ 100 
:5basis of economic analysis. Application of 1.76 kg NaCl w 190 

showed to be the most economical rate, giving the highest 180 

return per peso investment . 17" 

160 
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140 

SUMMARY AND CONCLUSION 	 0.0 

A study to investigate the influence of five rates of Figure 6. 
sodium chloride on the yield and leaf nutrient concentra­
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lions of coconuts was initiated in 1981 . The NaCI rates: 0 , 
0.88, 1.76, 3.52, and 704 kg/ tree/year were applied in 
~p lil doses at six months interval. These treatments were 
Ihe cont in uation of the previous KC1 t reatments usi ng the 
same rates of CI to determine if NaCI can substitute for 
KCL 

Results show that increasing rates of NaCI linearly 
increased Significantl y (P ::; 0.01) nut production , copra 
";eight per nut , and copra yield per palm over a three-year 
~riod. 

Leaf analysis revealed that only Na and Cl were 
significantly increased in all NaC I treated palms while other 
nutrie nts remained unaffected. Of ali the ele men ts analyzed, 
only the leaf CI levels were highly correlated with the three 
yield indices being observed, apparently in dicat ing that the 
increase iii yield was due to the correction of CI defi ciency. 

Based on the average yield and production cost fo r 
th ree years, the application of 1.76 kg Nael showed to be 
tlie most .; conomica l rate . giving the highest re tllrn per peso 
II1VCS(l11cnl . 

Further st udy is needed to know the yield response 
oi cocon uts to the lo ng term applicat ion of NaC!. 
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