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FERTILIZER RECOMMENDATION IN BASED ON SOIL 

AND LEAF ANALYSIS 


In soil analysis, 
data are required: 

the fallawing 

I. the chemical 
(physical 

praperties 
praperties 

sometimes needed) as 
determined by capable 
laborataries fallawing 
acceptable methads; 

2. 	 a guide an suggested critical 
levels ar satisfactary . levels 
ofsoil properties for caconut; 
and 

3. 	 a guide an the average 
nutri ent and ferti I i zer needs 
based an nutrient uptake and 
extensive mineral nutrition 
and ferti lization research. 

Items 2 and 3 which are 
presented in Tables I and 2 to 7, 
may be lIsed as references far 
determining the qualitative needs 
and estimating the fertilizer rates 
for a particular farm(s) or area(s) 
under study ar evaluatian. 

The rates af fertilizatian in 
Tables 2, 3, 4, 5, 6 and 7 may be 
considered as the ones 
recommended under moderate 
levels of nutrients, that is, thase 
slightly abave the critical levels. 
When levels af nutrients are 
about equal ar lawer than the 
critical level , rates af nutrient and 
fertilizer application shauld be 
increased to. at least 20-50% of 
values in the reference tabl es, 
while when levels ()fnutrients are 
higher than the critical, the rates 
of nutrients and corresponding 
fertilizers shauld be lower by at 
least 20-50% of reference values 
(Tables 2 to 7). Under high levels 

By Severino S. Magat 

of sail fertility, fertilization is not 
usually required except far 
periodic maintenance. 

pH (15 soil H2O) <5 
EC (mmhos/cm) <20 
Organic C(%) <1 
Total N(ppm) <1000 

CEC (meq/100 gsoil) <10 
Exch. K <0.3 

Exch. Ca <10 
Exch. Mg <5 
Exch. Na <0.2 

Total K(ppm) <200 
Avail. P (ppm) <5 
Avail. S(ppm) <20 
Avail. CI (ppm) <20 

Micronutrients (12I2m): 
Avail. Mn <15 
Avail. Fe <5 
Avail. Zn 2 
Avail. Cu <4 
Avail. B <0.5 

The best estimate depends to. 
a great extent on the user's (for 
example, Agronomist) strong 
background, experience and 
understanding of the field 
conditions and agro-econom 1 C 

consideratians as well. 

For instance, the chemical 
analysis of the soil samples 
callected from a 25 year old 
bearing coconut plantation shows 

Table 1 A Guide on Soil Fertility Levels in Coconut Production 
(PCA 1991) ILevel/Concentration

Property 
Low/Deficient Med/Adequate Hiqh/Excessive 

5·7 .5 >7.5 
20-40 >40 

>21·2 
>20001000·2000 

10·25 >25 
0.3-0.6 >0.6 

>2010·20 
>85-8 

0.2-0.5 >0 .5 
>300200-300 
>205·20 

20-40 >40 
20-40 >40 

>100100 
>7575 
>4 4 
>84-8 
>2 2 

the following results: 

Soil pll 6.0; ()q~anif matter, 
1.8'1..; available P, 2S ppm; 
exchangeable Mg, 2.S 
m.e.!IOOg. 

Table 2 Recommended Rate of Nitrogen Fertilization (TreefYear) at Different 

Ages of Coconut 


FERTILIZERSlTREEfYEAR . - ----­

N 
Ammonium 

sulfateb 

Ammonium 
chloride 

Urea Complete 

AGE rate (21 -0-0) (25 -0-0) (45·00) (14 -14-14) 
I (per tree) (Al (BJ. tel 101 

Field·planting 30 g 150 g 120 g 66 g 200 g 
6·months 40 g 200 g 160 g 88 g 266 g 

1year 0.10 kg 0.50 kg 040 kg 0.22 kg 0.67 kg 
2 years 0.15 kg 0.75 kg 0.60 kg 0.33 kg 1.00 kg 
3 years 0.20 kg 1 0 kg 0.80 kg 044 kg 1.33 kg 
4 years 0.30 kg 1.5 kg 1.20 kg 0.66 kg 2.00 kg 

5_years or older 040k[ 2.0 kq 1.60 kq 089 kq 2.671:9 
(Magat, 1991) 

• Percentage of N A, 21%; B, 25%,; C, 45%; 0,14%. 
• Most common N source for coconut. 



Table 3 Recommended Rate of Phosphorus Fertilization (Tree/Year) at Different 
Ages of Coconut 

FERTlLlZERSJIREElYEARL 
p Solophos Amophos Complete 

AGE rate 10-20-0)' (tS-20-0) (to-5-20) 
(per ~ee) (A) (B) J.Cl. 

Field-planting 13 g 150 g 120 9 590 g 
5-months 22 g 250 g 250 9 1.00 kg 

1 year 44 g 0.50 kg 0.50 kg 2.00 kg 
2 years 53 9 0.70 kg 0.70 kg 2.86 kg 
3 years 72g 0.80 kg 0.80 kg 3.27 kg 
4 years 87 9 100 kg okg 195 kg 

5 years or older 131 9 150kg 1.50 kg 5.95 kg 

~ Percentage of P: A, 9%; B, 9%,; C, 2.2%; D, 6.2%. 
~ Most common P source lor coconut 

Table 4 Recommended Rate of Potassium Fertilization (Tree/Year) at Different 
~-- Ages of Coconut 

FER TILIZERS (TREElYEAR)' 
K Potassium chlonde Potassium sulfate Complete 

AGE (ale (0-0-50)' 10-0-50) (10-5-20) 
(per ~ee) (A) (8) (C) 

Field-jllanting 75 9 150g 182 9 458 9 
6-months 125 9 250 9 304 9 781 9 

1 year 0.30 kg 0.60 kg 730g 1.87 kg 
2years 0.45 kg 0.90 kg 109 kg 2.81 kg 
3 years 0.60 kg 120 kg 1.46 kg 3.75 kg 
4 years 0.80 kg 1.50 kg 1.95 kg 5.00 kg 

5 years or older 1.00 kg 200k9 2.43 kg 6.25 kg 

I Percentage of K: A, 50%; B. 41%, ; C. 16%: D. 11 %. 
UMost common K source for coconut. 

Table 5Recommended Rate of Chlorine Fertilization (Tree/Year) at Different 
Ages of Coconut 

FERTILIZERSSTREElYEARJ ' 

CI 
Polasslum chloride 

Sodium chloride 
Ammonium chlonde CompleleAGE rate (Common 

(per ~ee) (0-0-60)" sal\)l' 
(25-0-0) (10-5-20) 

(A) 
IB) 

IC) (0) 

Field-jllanbng 66 9 150g 132 9 1109 412 9 
6·months 111 9 250 9 222g 185 9 693 9 

1 year 260g 0.60 kg 0_52kg 043 kg 1.62kg 
2years 400g 0.90 kg 0.80 kg 0.57 kg 2.50 kg 
3years 530 9 1 20 kg 1.60 kg 0.88 kg 3.31 kg 
4 years 700 9 160 kg 1.40 k9 1.17 kg 4.37 kg 

5 yews or older 800 g 200 <g 1.80 kg 150 kg 5.62 kg 

4 Percentage of C!: A, 44%; B, 50%" C, 60%; 0 , 16%. 
b Common sources 01 chloride for coconut. 

Comptete I(14-14 -14) 
(OJ 

209 g 
355 g 

0.701:g 
1.01 k9 
1.15 kg 
1.40 kg 
2.11I;g 

(Magal, 1991 

Complele 
(14 -14-14) 

10) 

536 9 
1.13I:g 
2.72 kg 
4.09 kg 
5.451,g 
7.27 kg 
909 kg 

(Magal, 1991 

Complete 
114-14-14) 

(E) 

600 9 
1.00 k9 
2.36 kg 
3.64kg 
4.82<g 
6.35 kg 
6.18 kg 

(Maga1. 1991 

Table 6 Recommended Rate of Magnesium Fertilization (Tree/Year) at Different 
Ages of Coconut -

FERTILIZERS (TREEIYEAR)'Mg 
AGE rate Dolomite-ub Kieseriteb Epsom Salt 

. (per tree) JAJ. l~ jCl. 

Field-planting 30 g 300 g 172g 315 g 
6-months 50 g 500 g 294 g 526 g 

1 year 75 g 0.75 kg 0.44 kg 0.79 kg 
2 years 150 g 1_50 kg 0.88 kg 1.58 kg 
3 years 0.20 kg 2.00 kg 1.17 kg 2.10 kg 
4 years 0.25 kg 2.50 kg 1.47 kg 2.63 kg 

5 years or older 0.30 kg 3.00 kg 1.76 kg 3.15 kg 

(Magal, 1991) 
• Percentage of Mg A, 10%; B, 17%,; C, 9_5%; D. 
t Common source of Mq for coconut. 
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Table 7 Recommended Rate of Sulfur Fertilization (Tree/Year) at Different 
Ages of Coconut 

FERTILIZERS (TREENEAR)a 

plele= 

~·14) 
I) 

'9 
, 9 

~ 


0.70 kg 
1.01 kg 
1.16 kg 
1.40 kg 
2. 11 kg 

(Magat, 1991 

,Iete 
-14) 
I 

1.13 kg 
2.72 kg 
409 kg 
5.45 kg 
7.27 kg 
909 kg 

IMagal, 1991 

iete 
.14) 

1.00 kg 
2.36 kg 
364 kg 
482 kg 
636 kg 
6.18 kg 

IMagat, 1991 

0.79 kg 
158 kg 
2.10 kg 
2.63 kg 
1.15 kg 

1991) 

, 1, 2000 

Calcium MagnesiumI S rate (gram per IAmmonium sulfate Potassium sulfateAGE sulfateb sulfatetree) (21-0-0)b 	 (gym sum)
(gypsum) (epsom salt)

(A) 	 (C) I(B) (0) 

Field-planting 36 150 g 200 g 200 g 276 g 
6-months 49 250 g 266 g 266 g 369 g 

1 year 120 0. 50 kg 0.67 kg 0.67 kg 0.92 kg 
2 years 180 0.75 kg 1.00 kg 1.00 kg 1.38 kg 

1.85 kg3 years 240 1.00 kg 1.33 kg 1.33 kg 
4 years :160 1.50 kg 2.00 kg 2.00 kg 2.77 kg 

5 years or older 480 2.00 kg 2.67 kg 2.67 kg 3.69 kg 

Complete 
(14-14-14) 

(E) 

327 g 

436 g 


1.09 kg 
1.64 kg 
2 18 kg 
3.27 kg 
436 kg 

(Magat, 1991)I' Percentage of S A, 24%; B, C, 18%; 0, 13%, E, 11 %. 
bCommon sources of sulfur for coconut. 

Comparing these values 
with the suggested levels (Table 
I), referenced to PCA, the former 
indicate satisfactory level s of soi I 
acidity, available P, 
exchangeable K, Mg, while both 
N (organic matter as basis) and K 
are likely at low to moderate 
levels, This suggests the need to 
apply both Nand K, and using 
Table 2 (N fertili zation) and 
Table 4 (K fertilization) , the 
suggested rates of K and N are 
0.40 kg and I kg, respectively. 
These required nutrients can be 
satisfied by 2 kg 21-0-0 or 0.90 
kg urea plus 2.0 kg 0-0-60 . [n 
cases where information on soil 
CI and S levels are not known, 
the use of 21-0-0 and 0-0-60 are 
recommended as coconut usually 
needs these nutrients widely in 
the country. 

Based on Leaf Analysis 

[n leaf analysis or foliar 
diagnosis, the following data are 
required: 

I) 	 the results of chemical 
analysis of the con'centration 
of nutrients (N, P, K, Ca, 
Mg, Na, CI, S, Band 

Table 8 Guide on Coconut Leaf Critical Levels (% of Dry 
Matter) for Tall (Typical Variety 

Nutrient/Leaf No. IRHO 

Reference 

Unilever IKanapathy I PCA 
(1) (2) (3) 

MACRONUTRIENT 
Nitrogen (%) 

Leaf 1 170 1.60 
4 2.20 1.80 
9 2. 20 1.95 
14 1.8-2 .0 2.00 1.80 1.80 

Phosphorus (%) 
Leaf 1 0.160 0.17 

4 0.138 0.16 
9 0.130 0.15 
14 0.120 0.14 0.12 012 

Potassium (%) 
Leaf 1 2.20 2.00 

4 175 170 
9 115 1.30 
14 0.8-1 .00 1. 00 08-1.10 0.1l0 

Calcium (%) 
Leaf 1 0.30 

4 0.34 
9 OA4 
14 0.50 0.55 o15-0.30 0.30 

Magnesium (%) 
Leaf 1 020 022 

4 0. 22 0.23 
9 0.24 0.25 
14 024-0.28 0.26 0.30 0.20 

Sodium (%) 
Leaf 1 0. 10 

4 0.12 
9 0.17 
14 OAO 020 

Chloride (%) 
Leaf 1 

4 

9 

14 0. 50 

micronutrients) of a 
particular leaf reference, 
such as leaf 14 for beari ng 

OAO-0.70 
0.300 55 
0.30-0AO 

palms, analyzed by a 
qualilied laboratory. The 
PCA has a specialized 
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Table 8 Continuation ... 
Reference 

Nutrie nVleaf No. Un~ever Ka napathy PCA 
IRHO 

( I) (2) (3) 

Sulfur (%) 

Leal I 

14 015·0.20 0.12 

MICRONUTRIENT 

Boron (ppm) 

Leal I 12 

13 9.13 

14 

14 14 9.11 

Manganese (ppm) 

Leal I toO 

130 

165 

14 60 185 60 

Iron (ppm) 

Lea l I 80 

90 

9 100 

14 50 115 50 

Zinc (ppm) 

Leal I 20 

18 

15 

14 60 15 60 

Coppe r Ippm) 

Leol l 13.5 

185 

13 

14 12.5 

11) Fflend 11975) The Solomon Islands and Levers Pacific 
Plant ations Propnetory Limited Joint Coconut Research 
Scheme. 1971-74 

12) Kanapalhy 1197 1) Preliminary work on foliar analysis as a guide 
to the manuring of coconut. Conference on Cocoa and 
Coconuts, ( Incorpora ted Soclely of Planters) Kuala Lumpur, 
Malaysia 

13) Magal 11979) The use of leaf analys is in lI1e conducl of field 
fef1,hZer trials in the Phihpp lnes. Plant nutrition 1978. New 
Zealand DSIR Info Series 134:299-311 Also in 
Phrl J Coconul Siudres 411 ):32-39. 

laboratory, the Tissue 
Analysis Laboratory (TAL) 
based at the Head Office, 
Dililll3n, Quezon City; 

2) 	 a guide on the suggested 
critical levels and optimum 
levels of leaf nutrients (if 
available); 

3) 	 a guide on the average 
nutrient and corresponding 
ferti I izer needs based on 
average nutrient uptake and 
substantial mineral nutrition 

and ferti I ization research 
(Tables 2a-2f). 

For item 2, Table 8 may be used 
as reference for tall varieties, and 
Table 9 for coconut hybrids, 
particularly the dwarf x tall 
types, using the 'MA WA' or Port 
Bouet 121 as a guide. 

As In the soil analysis 
technique in diagnosing fertili zer 
recommendations, the rates of 
fertilization in Tables 2, 3, 4, 5, 

Table 9 A Guide on Coconut Leaf Critical Levels (% of Dry 
Matter) for Hybrids 

NutrienVLeaf No. 
REFERENCE 

IRHO(1) 
Critical level 

PCA(2) 
Critical level I Optimum level 

MACRONUTRIENT 
Nitrogen 
Leaf 1 

4 
9 
14 

Phosphorus 
Leaf 1 

4 
9 
14 

Potassium 
Leaf 1 

4 
9 
14 

Calcium 
Leaf 1 

4 
9 
14 

Magnesium 
Leaf 1 

4 
9 
14 

Sodium 
Leaf 1 

4 
9 
14 

Chloride 
Leaf 1 

4 
9 
14 

Sulfur 
Leaf 1 

4 
9 
14 

1.7 
2.2 
2.2 
2.2 

016 
0.14 
0.1 3 
0.12 

3.0 
2.0 
1.7 
1.4 

-
-
-

0.27 
0.24 
0.23 
0.20 

1.95 
1.80 
1.80 

-
0.13 
0.12 
0.12 

-

1.70 
1.00 
0.90 

-

0.35 
0.34 
0.32 

0.25 
0.30 
0.30 

0.30 
0.20 
0.15 

0.65 
0.55 
045 

0.17 
0.15 
0.15 

-

2.2 
2.0 
2.0 

-

0.15 
0.13 
0.13 

-

1.90 
1.17 
1.10 

-

0.41 
0.38 
0.35 

0.29 
0.33 
0.33 

0.37 
0.25 
0.17 

0.74 
0.60 
0.52 

0.19 
0.17 
0.16 

(Magat, 1991/ 
(1) Manciot et al. (1979) 
I(2) First Approximation (Magat 19881 

, 

6, and 7 could be considered as 
the ones recommended under 
moderate levels of nutrients (N, 
P, K, CI, Mg, and S), slightly 
above the critical levels. When 
levels of nutrients are about equal 
to or lower than the critical 
levels, rates of nutrient and 
fertilizer application should be 
increased to at least 20%-50% of 
the values in the referenc~ tables. 
On the contrary, when levels of 
nutrients are higher that the 
critical concentrations, the rates 

of nutrients 
fert il izer SOl 

decreased by 
of the referenl 
to 7). Under 
soil fertility, 
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5 ('Yo of Dry 

Jtimum level 

2.2 
2.0 
2.0 

0.15 
0.13 
0.13 

1.90 
1.17 
1.10 

0.41 
0.38 
0.35 

029 
0.33 
0.33 

037 
025 
0.17 

0.74 
0.60 
0.52 

0.19 
0.17 
016 

Magal, 1991) 
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nce tables . 
1 levels of 

that the 
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'NO.1 , 2000 

of nutrients and corresponding 
fertilizer sources should be 
decreased by at least 20%-50% 
of the reference values (Tables 2 
to 7). Under very high levels of 
soil fertility, regular fertilizer 
application is not normally 
practiced except for periodic 
maintenance. 

In ferti I izer management, 
the maintenance fertilization rate 
corresponds to the ferti I izer 
amounts necessary to maintain 
the available reserves at constant 
level, while corrective 
fe11ilization rate is the difference 
between opti mum fertilization 
and maintenance fertilization. 
The optimum level depends on 
economic conditions, as well as 
the response obtained under field 
experimentation in particular soil 
type or area. 

(From Page 16) ........... .. 


available in the markets . 
Likewise, spray dried coconut 
milk shows good shelf life over 
longer periods of storage in 
polyester/foi I/polylaminated 
packs. Similarly, quick method 
of vinegar production from 
coconut water was developed 
which is now being utilised by 
entrepreneurs on commercial· 
scale. Coir pith, coconut bunch 
waste and leaf stalk were shown 
as good substrates for producing 
oyster mushroom. Higher 
biological efficiency was 
achieved when preferrnented coir 
pith and other wastes as well as 
bunch waste and paddy straw in 
J: 1 proportion each were used as 
substrates. 

A cost effective technology 
for the recovery of commercially 
valuable resources I ike tannins, 
lignins and other natural 

The degree of accuracy and 
reliability of recommending the 
best fertilizer amounts (as close 
to the optimum rates) for the 
maximum economic yield 
(MEY) depends much on the 
knowledge and experience of the 
one using foliar diagnosis. This 
means historical records and 
agronomic data and information 
available help improve the 
rei iabi I i ty of the method. 

For instance, the leaf sample 
(leaf 14) from a 30 year old 
coconut (local tall variety) has 
the chemical analysis below 
reported by the laboratory: 

I, 	 N,1.65%; P, 0.13%; 
Ca, 0.55%; Mg, 
0.35%; Na, 0.15%; CI, 
0.10%; S, 0.11 %; B, 11 

as 

By comparing the values 
with the guide on critical levels 

colouring compounds from 
coconut husk was developed and 
transferred to entrepreneurs. The 
colouring material derived is a 
precursor in the manufacture of 
chemicals like vanillin, furfural 
and tannins. Similarly, 
technology for the conversion of 
tender coconut waste into paper 
pulp is now available for pilot 
testing. 

Technoeconomic viability of 
producing coir fibreboard as a 
substitute for timber could be 
established. The product is cost 
effective and ecofriendly and is 
suitable for paneling, cladding, 
surfacing and partitioning for 
interior use. The possibility of 
using coir fibre for making 
cheap, but efficient country boat 
was also successfully 
demonstrated. The coir fibre 
based boat is stronger than wood 
based one with comparatively ' 
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(PCA as reference), the coconut 
area represented by this sample is 
likely suffering from moderate 
deficiencies in Nand S, and 
strong deficiencies in K and CI, 
while P, Ca, Mg, Na, and Bare 
well above satisfactory level s or 
very adequate for the palms. The 
nutritional needs (per tree per 
yeM) are very likely 0.40 kg N, 
J.3 kg K, 1.2-1.3 kg CI, and 0.48 
kg S. These can be supplied by 2 
kg 21-0-0 and 2.5 kg KCI per 
palm per year. 

In cases where K and S are 
adequate, NaCI and NH4CI(25-0­

0) have been found to be very 
effecti ve and are cheaper sources 
of chloride, a macronutrient for 
coconut. 0 
Dr. Severino S. Magat is 
Departm ent Manager 111 and 
Scientist IV of the Philippine 
Coconut Authority. 

low capital expenditure as well as 
maintenance cost. 

Technology for the 
production of coir geotextiJes and 
their use for specific purposes 
was rationalised and translated 
into field practice for erosion 
control on slopy terrain and for 
supporting surface vegetation 
including woody species. 

A new product called 
polycoir was developed from 
brown coir fiber in different 
densities. These boards which 
are termite resistant, moisture 
resistant, fire retardant and 
having a good finish , can be molded 
to size for different end uses such as 
indoor paneling and doors among 
others. Likewise, a technology for 
the production of coir-cement 
composite panel for diverse 
applications was also perfected . 0 
P.K. Thampan is President of Pekay 
Tree Crops Foundation. 
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