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ABSTRACT 

The res(,onse to three levels of NPK by young palms of three high 
!fieldillg t!fpes of COCOllut was studied. The three t!fpes of palms tried 
were natliral cross dwarf, ta/l X dwarf h!fbrid alld pre-pu/ell t /al/. 
The fer tilizer levels per adult palm per year were no fertilizer, 
0.5 kg N + 0.25 fig P20 S + 0.75 kg 1\20 and the double of tile 
above level. A pplication of fertilizers r('suited ill highly significant 
incr('ase in all the growth characters studied. The mean (,(';-celltage 
incrrase in height over 'no fertilizer' ranged bet[Cleell 191 alld 301 ill 
Dece mber, 1967 and between 193 and 283 ifl Decembrr, 1968. 
Similar trellds 1.:.'cre observed in respect of girth at collar and flllmber 
of leaves produced. Difference in response due to the higher level 
of fertilizer mixture over the lower level was not significant. It would 
be of illterest to observe whether the absence of difference in 
respollse between the two levels of Illltrients would persist till the 
flowering stage and wOllld be reflected in th e yield of Iluts as well. 

The optimum level of fertilizer mixture was fOUlld to be Ilear 
the Iligher level, viz.. 1.0 kg N + 0.5 IIg P20 S + 1.5 kg 1(20 per 
adlllt palm per !fear. 

Coconut is essentially a crop of the humid tropics. Under con­
ditions of heavy rainfall and high temperature usually m et with in 
these tracts and due to continuous cropping without adequate 
replenishment of the lost nutrients, the soils on which coconut is 
grown are generally low in available major plant nutr ients. Marked 
increase in the production of coconut has been reportpu due to appli­
cation of fertilizers from India (John & Jacob 19fiO) , Ceylon 
(Nethasinghe 196G), West Africa (Villemain 19(5) . Trinirlao (Romney 
& Smith 19(6) and Pacific tcrritoriC's (Spencer 1 9(j~) . Nethus inghe 
(1966) reported that a majority of the coconu t soils in Ceyloll are 
deficient in the major plnnt nutrients anel that fe r ti lizer a pplica­
tion had resulted in an increase up to 200 ppr cent in the yield of 
COCOllutS. More slriking results were obtaiJw d in th~ permanent 
observation plots al the Central Plantation CroJls HI'~war('b In<;litulp. 
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Kasaragod, when inl .rc:ultiyation and manuring were comhinerl 
(Pandalai & j\Iarar 1\-Ju4). 

Based on the ('('sulls of field experiments, Nethasinghe (1962) 
suggested an optill1um dose of fertiliser consisting of 0.227 kg N + 
0.227 kg P205 + 0 .:340 kg K20 per adult baring palm IWf )'f'ar , with 
a possihility of fUl'Llwr increase in the level of r a nd X. In IncIia, 
the results from th NPK fertilizer experiment on adult hearing 

palms on sandy loam soil at the CPCRI, Kasaragod, run from 1953 
to 1964 showed t c following trends. The optimum dose of nitrogen 
ranged between . 5 ancI 0.60 kg and potash between 0 .89 ancI 
1.21 kg per palm :;e1' year . [n tl:e case or phosphatC', sign ificant 

response was not ob t. in tl tIuring the early yea rs of the experi­
ment. llowe\,cr, III (' to lll ' h igh genetic variabi lil: ( f Ih e palm 
poplIl:Jtion , eli/fer 'n tinl I'f' sponse to fertilizer a ppli 'a tioll was l'xhi ­
bited by palm s of dil e r n t yield cHpaeities (Maral' 1.)62) . The ('('s­
ponse due to Ihe le\ cIs o f ferLil izers employ>J was n gligiLlC' in case 
uf palms yie lding 50 or more nuis pCI' year indicating lha l palms 
with high 'i It! po lenlial prohably need a higher leyel of fertilizers. 
Nathaniel (H )67) rl' p r h'd that there had been a progn' . s iv increase 
in the fertilizer dosages recommended by the Co o nut Researeh 

Institute, Ceylon d uring the last decade. 

In recent years , through hybridisation and selection certain 
types of coconut with high yield potC'ntial have been evolved and 
are becoming avai lable in sufJicient numbers fur l ur~ ' scale plant­
ing. These new types of coconut possessing inherent high ancI early 
bearing potentialities are also found to exhibit superior vegetative 
growth even from the nursery stage. It thus became imperative to 
determine the fertilizer (NPK) requirement of suc h t ' pes right 

from the early stages of growth. 

EXPERIMENTAL 

These investigations were carried out in Field II of the l\'Iain 
Block of the Central Plantation Crops Research Institute, 

Kasaragod. This In titllte is located on the west coast of India where 
the mean annua l ra infall is 3500 mm. The soil is sandy loam, cIeep 
and well rained. The mechanical composition of the soil and the 

available pIa L nu trient status are given below. 
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Chemical composition (ppm) 

Anlilable N · Available P205 Antilable K~O 
90 12 50 

plJ 5.6 

The data show lhat the soil is inherently low in all the lhrpe 
ma.ior plant nutrients. 

Coconut types: The following Ih:'ce types of coconut were tried 
in the rxperinwnt: (1) Dwarf naturnl cross (2) Tall Q X dwarf 
hyhrids and (:l) pre-polC'nt lall progenies. " Tork done in the Genetics 
Division al tlte CPCRL Kasaragocl and C'!sewhere has shown these 
types of coconut to have inherent potentialities for early and heavy 
bearing and excel Ihe commonly cultivated tall "ariety in respect 
of yield of nuls. ('opra content per nut as well as total out-turn of 

copra per year. 
Ferlili::er levels: Based on the experimental evidence obtained, 

lhe l\'PK mixture dosages for adult palms per year were fixed as 
follows: 

mo Control - no ferlilizer 
ITll n.GO kg Nitrogen + 0.2;') kg P20S + 0.75 kg K20 

m2 1.00 kg Nitrogen + 0.50 kg P 20 S + 1.50 kg K20 

The nutrients 'Y!'re given in the form of ammonium sulphate, 
superphosphale (ordinary ) and muriate of potash, respectiv('ly. The 
young palms were given one eighth the above dosage for every year 

of growth as given in table 1. 

TABLE I 

Schedllie of fertilizer application far the yallng j:aln;s 
(kg/palm) 

--­ -- ­ -
m, m. 

Age of palm Ye.ar 
N P,Os K,O N P,Os KP 

I year Aug. 1966 0.063 0.031 0.094 0 .125 0.063 0.188 

2 years Aug . 1967 0.125 0.063 0.188 0.250 0.125 0.375 

3 years Aug. 1968 0.188 0.094 0.282 0.375 0.188 0.563 

4 years Aug. 1969 0.250 0.125 0.375 0.500 0.250 0.750 

5 years AUg. 1970 0.313 0.156 0.469 0.675 0.313 0.988 

6 years Aug . 1971 0.375 0.187 0.563 0.750 0.375 1.125 

7 years Aug. 1972 0.439 0.:::18 0.657 0.875 0.439 1.344 

8 years and after AUg. 1973 O.SCO 0.250 0.750 I.ceo 0.500 1.500 

n 
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Ranelornised block design. replicated thrice was adopted. The 
treatm!'nts consiskd of all possible combinations of three types of 
palms and ;[\II'C I' kn'ls of r!'\"tilizcr \1lixtuJ"( ~ . Each plot consisted of 
one row of six pa 1m". spaced 7.1l mapa rl. ci ther way. In the case 
of' p]"(~ -p(lt(,lIt tall. all the sc('dlings in ea('h !'('plication \n'r!' the 
prow'nil's of' the sam!' lTlolher palm; whik ill lhe case of Tall X 
Dwarf hybrids. cross!'s between the same parents \H~ J"(' planled in 
each repli('ation . I-Iowen' r , in the casc of the .:\Tatural Cross dwarf, 
se('dlings or uniform growth (,haraders \H'I"C' used for planling . 

Plantillg of one y!'ar old seeellings was done in July, 
lhn'c feet cube pits prepared in aelnllH'e . ~o f('J"tilizcr or 
was applied at 1111' time of planting. The young palms were 
and \yutered twicc a week during 111<' dry pl'l"iods of 

HH1J in 
manure 
shaded 

196:,-f:ill , 
1~)(lo - fj7 and 1!)(i7 -fi8. The anl1ual dosc of fcrlilizl'I"s 
.\ ugus l, s ta rt ing from 1~)(Hj. 

The follc)\\'ing· growth ('haral'lers Wl'l"C obserH'd 
first nt the time of planting and later al half-yearly 

1) Height or the' palm 
2) Girth at collar 
:~) Number or leayes produced 

RESULTS ;\ND DISCUSSIO:\! 

was applieel in 

and rrcordeel, 
inlnnlls. 

The co('onut palm , generally, takes OH'r fh'e years to attain the 
bl'aring stagc and th(' Yigour of thc palms during lhe early stages , 
as mcasurcd by thc growth charactl'J"s , proddcs a rair estimale. of 
their later performalH:e. Patel (1 n:~8 ) fOllnd thnl th(' numbl'J" of 
11'11\"CS is cOITC'lated with early Ilo\yering alld hca\"y yield. Satyabalan 
d al. (1964) expressed lite \"iew that tlte \"igour in the \'egelatiyc 
chara('\C'rs exhibited by young palms may for('shadow suhsequellt 

high yield. 
The data on growth charactcrs rC'('orded at the time of planting 

in July. 196;) and a['[er one Hnd hall' ycars (December In{j7) and two 
allcl half years (D('cember 1961:!) from ('OlTlmeIH·(,ll1PlIt of the l'crti ­
lizl'!" treatments are prcsentl'd in tau\(' 2. alongwith the resulls of 

statistical analysis. 
..\ scrutiny of Ill!: rl'sulls of analysis shows a highly significant 

(U.1 % leH~l) difl"('rence in the growth characters of palms rec:eiYing 
fertilizer anel those recei\"ing 'no fertilizer' , irrcspedi\"c of the type. 
Ho\\'C'\"cr. the clill"erC'n('c bet\\"C'cn the responses of the higher (m2) 
and lower (1111) I('\ 'c ls of fertilizer application was not significant. 
Len'ls of fertilizer X types of palm interaction was also not signi­

ficant. 
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TABLE 2 

Effect offertilizer applicafion-l\{ean illcrease ofgrowth characters, Dccem'Jer, 1957 & D!cem~:!I', 1963 

Treatments Height (cm) Girth at collar (cm) No. of l~av<!s produced 

Variety Fertilizer 
level 

at pllnting Increas~ since phnting 
(July'65) .----­- --­ -

D;c. '67 D:c. '68 

at pl.lnting Incr.ease since plJ.r1ting 
(July'65) ---­ --­ --­

D .)c. '67 D ec. '68 

at plan t ing Increase since planting 
(July '65) ---------­

D;c. '67 D:c. '68 

Dwarf natural cross 

Tall x Dwarf hybrids 

Pre· potent tall 

Average 

mo 
ml 
n12 

roo 
rol 
111 2 

roo 
ro l 
ro , 

mo 
ml 
nl, 

145'67 
149.89 
148.72 

126.00 
119.50 
121.71 

155.45 
149 .44 
J46.78 

142.37 
JJ9.61 
139.07 

73.84 
162 .11 
168,94 

65.44 
12~.72 
124.67 

45.22 
125.67 
135.94 

61.50 
137.83 
143.18 

111.42 
258.89 
27~ . 22 

100 .22 
193.52 
204.84 

82.00 
203.64 
231.88 

97.88 
2J8 .68 
237.31 

14.97 
14.87 
15.31 

J 3.17 
12.62 
12.76 

I .93 
I .76 
1 .58 

13.69 
13.42 
13.55 

14.78 
34.30 
34.91 

12.61 
23.53 
22.30 

15.18 
29.02 
34.08 

14.19 
28.95 
30.43 

23.83 
57.58 
59.41 

18.78 
35.39 
37.74 

21.91 
44.60 
54.14 

21.5 1 
45.86 
50.43 

7.17 
7.00 
7.06 

5.83 
5.61 
5.72 

, 17 
5.83 
5.78 

6.39 
6.15 
6 ,19 

11.58 
13.78 
14.05 

10.89 
12.56 
12.61 

10, 61 
12 ,94 
13.39 

11.03 
J3.0) 
13.35 

16.17 
20.00 
20.61 

15.22 
17.15 
17.83 

I ~.II 
18.30 
18.83 

15.50 
18.48 
19.03 

"0 

~ 
(') 

~ c:;, 
(;) 
en 

<: 
o 
t" 
C 

"" ~ 
... 

Whether tre:ttm~nt m~ans are significantly diiTerent 
(a) for vJ.rieties (at I % level) Yes 

C.D. 19 .16 
Yes 

33.96 
Yes 
4 .65 

Yes 
7.34 

Yes 
0 .66 

Yes 
1.11 

In ference ".VaV, • V 1V 3VZ V.V.Vs VIV~V. Vl V3V' VlV,V. 

(b) for fertilizer (at 0.1 %level) 
C.D. 

Yes 
19.16 

Yes 
33.96 

Ye3 
4 ,65 

Yes 
7.34 

Yes 
0.66 

Yes 
1.11 

Infc renee ro,mlmo m,mlmo 111 , I111mO n1,mlmo n1 3n111110 m,ffi1mo 
------------------------------------- C11 
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Heiyht (J/ palm: .\pplicatioJl of fntilizl'r resulted III marked 

increase of tIl(' height of palms ( Fig . 1). TlI e palms recei\'ing the 

iAt planting, August 1965 

~: 2·5 yearS after planting, December 1967 

3·5 years after planting, December 1968 
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t-'i g . 1. E!Ted of fertili zer trcatrnl' ll b U I I heigh t of pl a ili s 

tl'eatnH'llt m 1 \\'tTl' Ill(' tallest. follO\\'l'd !J~' the palIIIs ill Ill i. The 

mean heights or palllls in Ill n. 111 1 and III 2 ill D('cemhcr. 10U7 wcre 

:w;~ . !). :n7,4 alld ~8~.;1 ('nl. n 'sIH'I'ti\ely . The ('O!TeslHllHling figures 

in Decembcr. l~)(iK ,,'('n' ~ -W . ~ . ;·l;i8.;\ and :~7(i. ·l (,lIl. It wa~ found 

tlIat the dill'ercIH'(' in h r iglIt duc to tlIl' dilr('J'cnt r('I'tilizl'!' Lreatl1lcnt;. 

was mol'( ' prolloun('ed in 1~)o8 . 

,\mong tlIe types. NCD palms ,,' ('IT signifil'HnLI." laller thHn pre· 

potent tall and T X D palms. the lalll'!' two Iwing at par. 

(;irlh at c()llar: ,\s in tIll' CISl' of height. the mean girth at collar 

of palms .~ho\\'('d significant dill'erencc betwcen m D and 111 1 or 111 2 

Ireatments. In IB{)7. the nWHn girth of the palms in m 2 ane! 111 1 

Irealme nts were 44 .0 and 42.4 em respecti\·ely . comparcu 10 '27.9 em 

in m o. The diil'npnce \Vas nWI'I' marked in H)68 when the mean 

girlhs ,,' ('re 64 .0. ,irJ.:i and :3;).~ ('111 , in 111 2. 111 1 and m n, respediH'ly. 

.\l1long the types, )lCI) and pre-potent tall were nt pur and both 

\H'rf> significantly supcl'ior tn T X D. 

.\'UlllflCr (1/ IC(l()('s produced : Fertilizer applieation resulted in 

the production of significanlly larger number of leaves (Fig . 2). The 
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T x D 01' pl'C' -poLenL t~ 
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tht ' (' hal'a('!(' I'S sL udied d 

t iOI\ o\'(' r the lowe I' 11'\'('1. 

equaLiolls ane! e!el<'rmilll' 

["('gr<'ssion ('qua Lions all( 

furnished in Lnbk :i . 
From the' ('olllllllkd 

dose of ~PK l'c'rtiliz('[' I' 

Iwari ng sLage or growli 

IwLwl't'll the two len·ls 

TIll' 'l'IH' l'al opLimum 
tI.:! kg . + O.t kg [>1()5 

and tl.:1 l{g :'\ + O.L-l 

\Y = l.Iili) . . \ ('ompu 

Lhird and fourth years 

sl<'adily wiLh agl', in ()' 
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resull~d in marketi 
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At planting August 1965 


:. 2·5years after planting. December 1967 


3·5yeOrs after planting, December 19b8 
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Fig-. 2. EII('cl of i erlili ler il ppliudi on Oil I('ai product ioll of palms 

mean llllml)!'r of kayc' s produ('('d by Ihe end of IH()7 wcn' 17.4, 1\) .2 

and I \).;i r('specliYcly in m l' , 111 1 and 111 2. The COIT('spOlHling figures 
('or 1fJ()H w('re 21.!). :l -Ui ;111d :l;) . ;~. 

Th(' i'iCD palms prodw'I'd significanlly ll10re It'an's Ihan e ither 
T X D or prc' -pOll'IlI lall palms. The lallt-r 1\\'0 were at par. 

.\s 111('1'(' ,,,as a lWj'('( 'plibll', Ihough not significant, in('}'cDse in 

the chnracll'rs s ludied dlle 10 Ihe higher 1('\'('1 of 1'0rtilizer applica­

lion oyer Ihe lower len '!. it was dc'('nwd lH'l'('s .~ary 10 lit ttw regression 
('qlwtions alld delc'l'l1lillc IIH' oplil1lum ley('/s of f'erlilizl'I' . TIl(' 

r('gression ('qua Iions and ntlcula led opl im Ulll I'erl i lizer dosages are 
furnislH'c1 in table ;-\, 

From lile compuled ",tIm's of y , il is ('yident Illal the optimum 

dose or i'i PI\. t' f' rlilizl'l' lor Ilws(' high yielding Iypes during the pre ­
lwaring slage ot' gr()\ylil in respet'l or mosl or the charal'lers lit's 
])('t\\'cpn Ihe Iwo lcn'h Iri( 'd and that il approaclH's Ill(' higher le,'!'I. 

Till' g('lwrnl oplimum dose of fl'rlilizer mix·lure' wns round to be 
0 ,2 kg i'i + (1,1 kg Pz(), + (U kg' K z() 1'01' IIII' Ihird year (Y = 1.6:-l ) 

and O,:-l kg :'\ + OJ;) kg P 2()5 + OA;) kg K10 ror Ihe fourlh year 

(Y = 1.6(i ) , .\ ('ol11pClralin' sludy or 111(' oplil11UIll doses ('or IIH' 

Ihird and fourlh years slw\\'!'d Ihal Ihe oplimum dose in('J'( 'Hsed 

skadily wilh ag(' , illdicaling Ihat Ill(' requirement or lIulrienls by 

Ihe palms i .~ grf'all'r a .~ Ihey approach tIl(' IJ('aring slage. Since the 
oplimllll1 dos!' or Ihe rerlilizer for cerlain charat'll'l's was round 

10 hl' grealer Ihan Ill!' iligh(' r kypl tri( '(I. il may Lw possihl(' 10 oblain 



I 

INT. SYMP SOIL 	 FERT. EVALUATION , 197 1 582 

TABLE 3 

Fertilizer application-Regression equations lIlId optimu/II ICl'cls-1967 and 1968 

Optimum 
Year Growth 

character 
Varie ty Y - D x-Cx' level of 

fertilizer 
mixture 

Height 0 
T x D 
Tall 

December 1967 Girth NCD 
T x D 
Tall 

Number of leaves 	 NCD 
T ;,D 
Tall 

Y= 12S .990x- 40.720x' 

Y = 90.945x-30.66Sx" 

Y = IIS.S40x-35.0>Ox' 


Y = 2S .975x-9.455x' 
Y= 16.995x- 6.075x· 
Y =l B.230x-4.390x' 

Y 3.165x- 0.96Sx' 
Y = 2.475x-0.805x 2 

Y = 3.270x- 0.940x' 

1.58 
1.48 
1.65 

1.53 
1.40 
2.08 

1.64 
1.54 
1.74 

l'R 

fertilizer Hpplil"ation IS n 
growth. 

ACI 

The authors wish to 
Krishna l\'larar for the g 

are also thankful 10 Shri 
able lhe planting mall'rial 
:"Iamhiar. K . P. l\lukullda 
The aulhors also wish 10 I 
CpeRI. Kasaragod for lhl 

pre para tion or lhis IH1PC'V 

Height CD Y = 213.040x- 65.S70x" 1.62 
Tx D Y =. 134.290x- 40.990x· 1.64 
TaLI Y = 168.340x- 46.700x' I.BO 

December 1968 Girth 	 NCD Y=49.71 0x- 1~ . 960x" 1.56 

T xD Y = 23.740x- 7.130x' 1.66 

Tall Y = 29.265x-6.575x' 2.23 


Number of leaves 	 NCD Y = S.440x-I.6 IOx' 1.68 
T x D Y = 2.555x-0.625x' 2.04 
Tull Y = 4.520x-l.330x ' 1.70 

a significant clifTel'ence in the response with a further increasc in 
the lev 1 of fertilizer applica tion. 

It may thus be pen tha l npplkalion or fertilizers has resulted 
in defin ite and m ar l ' d inneas in t ile growth characters, viz., 

John , C. ,\\. & Jacob , 1\. (19 

Marar , IV\. M. K. (1962) llI ri 

Nathaniel, W . R. 1'\ . (1967) 

NethasinglJc, D..\ . (1962) It 

Netha5inghe, D. A . (1966) ( 

PaTlclalai, t\. . M . & i\\arar, M. 

Pil te!. .1. s. (1938) The Co 
Press, .\\aclras. 

Romney. D. Ii . & SlIli th, R. 
9, 177. 

SatYilhaian. 1\ ., Cjcorge. ;\\ . \1 
height , girth at colIal' an lea, es prod uced 3ml that these values 17, 158. 
were 0"1' 'a ler ill ffi2 than in mi. IL hough , in general, a widel' S[l~ncl'r, F. ,\\ . ( 196:1) s. p 
<iiJ1'ercnce in the re, p(lnses d l! to the lower and the higher levels Villemain, C. ( 1965) Oft.'ag 
or fertilizer application was obtained with the inerease in age of 
the palms, it did not a tt a in the level of significance. It may, there­
fore, be of interest t observe WheUlel' such an absence of signi­
ficant clifl"ercncc in response would be m anifested or not at the 
hearing sta.ge in te rms of yield of nuts. 

The highly significant response (0.1 % level ) obtained due to 
fertilizer npplication over 'no fertilizer ' is imlicative of the low 
nutrient s tatus of the soil. Marked increases obtainrt\ in the growth 
characters show that th e availability of plant nutrients in such so ils 
can be improved conSiderably by application of ferlilizers . It is, 
therefore, imperative that to obtain the maximum expression of the 
potentialities of these h igh yielding types of coconut, high rate of 



, 1971 

lere/s-J967 alld 1968 

I ' .960x" 
;- i .l30x" 

Optimum 
level of 

fertilizer 
mixture 

1.58 
1.48 
1.65 

or 

obtained 

obtained 
nutri ents 

urn 

PROCEEDINGS \lOLl'ME 1 5x:l 

fertilizer application is ne('Pssary even from the early stages of 
growth, 
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-9.455x ' 1.53 
-6.075x' J .40 
L 4.390x l 2.08 
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-O.940x 2 1.74 
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1.64 
1.80 

1.56 
1.66 

L 6.575x" 2.23 

1.68 
2.04 
1.70 

I a further increase in 

fertilizers has resulted 
1'0\\ th characters, /liz., 

an(] that th ese values 
in general. a wider 
and the higher le\'Cls 

he increase in age of 
ifi cante, It may , there ­

an absence of signi­
fest ed not at the 

clue to 
the low 

in the growth 
in such soils 
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