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NUTRIENT INDEXING IN COCONUT LEAVES 
AND SOILS OF 
LAKSH DWEEP ISLANDS: 

u- ICRONUT RIENT ASPECTS 

K. D. SINGHI, 

fNT IZ () J) U C1' I ()l'\ 

,\ syst, 1ll :ltic nlltrient indexing ill COCOlll1l \c:;l\'CS 
;mel ,.;oils of' Llks+I:ld\\,ccp islallds ",as IllHlcnakcll in 
tlie 1I',lke of. OCCllITCllce of Ill cdilim to sevcre cldorosi, 
of Illany int('l'crops (h;)I1:.III:I . chillies . hC;IIIS . hrilljal 
a lld gr;lsses) gl'Own ill CO(Ollllt g':lrdclls, Tllc results 
reportl'd ill 1':!rL I ill<iicll('<i the Ilccd fOI ' stepping 
up K "lid i~ lIutrition of COCOllllt palnls, The slatlls 
of microlliit riellh ill soils :111(1 leaf' in rei:ll ion to the 
rt'qllirelllCll h of (OCOIlIIl ;11'(: disclIss ;'c1 ill lliis rcport. 

~L\TERIALS Al'\D :\IETH(1)S 

OIlC 1IlIlidred COCOliut leal' samples [rolll Htll frond 
leaf from di lltT(' llt sites. 77 Imlk ,oil ,~;lIl1 ples upto 
,\0 (111 depth 1l(,:lr the CO(!HllIt hase \I'crc collected 
fmlll 10 islands or Llksl,aclweep" The deter/llin;)­
tion of IOt;lI Fe, \TIl , 711 and CII lI'as carried t.ut in 
diaeid digest (10 lid I-INO" + ;-) 011 l-lclO,) of the 
samples, Sodium acctatc, pH x,2 (Hesse 1~172) and 
FDT.\ pIllS (NFl}. CO, (Trierwciler, and! illdsaY, 
IC)(j<)) \1',']'( llsed to extran exchangeahle :Inti availa ­
hie nlltrients respl'ctivel\, These nlltrients "'ere 
d c terIllil1 l' d 1)\ millt>; alomic absorptioll sjll'ctroplloto, 
meter. 

R FSULT,> AND ])fSCUS'iIOI\S 

Iron 

The reslilis presented in Tahle I reveal that I.lw 
total, 'odillm ;'Icct:lIc and EDTA plus ammoniulTI 
carbonat e cxtr;lctable Fe rallges from I'e fO ?1(if), 
0. :; I to -!',OO alld L, to 2,'j,0() ppm ; the avcl'<w;e \' ,:llIes 
:lIliong I he islands arc 222 to I X02; I ,()~ to :Lln. and 
2.'> tn ];'i pprn rcspCt'ti, 'c1y, High amollnt. or 
total and sodillm acetate ext ractable Fe were ohserved 
ill sllrfacc layer with ~l gennal decrease ill ;;llb'soil. 
The org:lIlic carhon sho\\'cci a significant positive cor­
rel :ltioll with lotal iron (0,71;**) alld EDT,\ plus :1 Ill' 

lI10nilllll carbollate cxtr;l(t~liJlc iroll (0.77*':'). Takkar 
and Randkl\"" (lfJ7H) ,dso reported siJlliiar :;ignificant 
re1::tion bl'!\\'ccn org',lnic Inatier ;lIlcl ;lvaiL\hlc Fe 
allcl significtnt ncgalivc: (olTc1al.ioll with CaCO:, If 
1:, ppm is taken as critical y,tllIe (Randhawa (/ (II 
1f)(i7). allllfisl all the soils \lere foulld to be deficient 
ill available Fe contellt \\'hich is qllit:: oiJviolls in 
view of high soil pH (7,'t to H.C)), C:;I(:O; ((j~ to 9G%J 
and Na (O,(iO to (),(j :-,c/ ;,) contellt. The high correia, 
lioll codficiellt IWiWCCIl organic carhOIl and Fe indi ­
Cltcs th ~lt the otg'anic carholl llIay lw the Illaill SOIlI'CC 
of the toLll and ayailaiJlc Fe in thc soil. 
---- ~------ - ----

Tilc concentratioll of 
in TaiJlc '2 sllows (hat' 
leaH'S r<lngcs from 101 
oj1linllllll Ic\TI (If I F, 

and ~tl. VELAYUTHAl\l! 

Fe ill COCOllltt 1c,I\'es Lstul 
tile Fe cont e llt in coconut 
to 200 ppm as against an 
ppm, This illdicltes that 

IIl:lrgill :t1 cases of Fe ddicicllCY arc p'f'"aient ill the 
isb neis, 

Mangan~sc 

f"hc LOt~t1, ,odiuHI :tcct;l/(' and EnT,,,," pIllS ;;11 1T11 0­

lIilllll C ;trholl:\t(, cXlraClaiJlc l'l'fn ranges From :: to 17~. 
0.010 to 0,:-;0: and (),xO to 14,;-) ppnl and the ~,\'erage 

vallie amoll!~ isl:!nd s r:lIlged from 12 tt) 7H, 0,2,\ fo 
(),,-)O ancl I.(i to 7.(j pplll rcopecti\'ck The hi g her 
concentration o[ IOtal anc! available Mn was in vn ri­
abh oils('f'y :,d ill slll'f<lce layer \"jth general dccrease 
ill sllil ·soil. A "igllificant positive correlalion was 
foltnd het \I'cell total i\ln and organic carhon ((),(i2**) 
;11111 FDTA plus ;lItl1l10nilllJl carhonate extractahle 
!\'fn (0.7:1**), Working nil tile i\!11 a\'ailallilit\' of 
calcarcolls soils of Lehanoll, Khan and Ryan, 1!17R, 
reported lh:!t J\!ll illcreases " ' ilh organic matter con­
tent bllt decreases with CaCO" cont.ent. The ex­
ch;lngcahlc Mil extracted Iw NaOAC was lower than 
lite c~'itical vallic of ;-) ppm postulated by Toth (If);"il,). 
Th e- En"L\ pIllS (NH,), CO.: extract vallie is also 
low in Spill' of its ;lhilil\ to di· ssol\'(~ LjIC clrhonate 
and organo metallic complexes, The resillt r('\'('als 
that soil is not havillg sufficient Iota I and exchange­
aille Mil for hc'a ltl1\ gTo\\' I'h o[ plants, 

The l'CslIlls presentcd ill Tahle 2 shows that ,1\,(T:1ge 
\'allle of ~[n in COCOlllH leaves ranges between 12 
:lnd ;\ :) ppm which is less th;ln lite (Tilicil limit 
((if) ppIII), 

Tlte chlorosis in grasses and beans at !\Iillicoy \,as 
slICCCSSflllly controll ed by spraying 0,2% each (If Fe 
Sotl and '\[ll SId, No chlorosis was [onnel \I'hen 
banana, pap;lY;J, t.;lpioc:1 alld sweet potato ~\'ere plant­
ed in moist regioll ill pi IS after breaking the hard 
pan alld filling the pits with top soil, organic "<lste 
:Inc! nOl'lllal doses of N, P ar:d 1(, In case of banana, 
Ion gram MlIS04 and FeSo4 each were :dso added, 

Zinc 

'The total , sodil\Tn aceLlI~', and FDTA plus (NH,), 
CO, extractable 7n in soil ranges hetween R anc! i qO, 
OJ)! and 1, 1 S al\d 1,'1 and /l,S ppm whereas average 
alilollg tlie islands ra IIges hetween L, and 71, O,? I 
and 0.'10, and 2,1 and n,7 ppm !'i.'spectively, A posi­
tive correlatioll eoeHieient \I'as found bctwi'cll organic 

---- '---'"-_ ..-----­
'leAR Rese ITch Complex lor G '1a (CPCRI), Margoa - 4·03 602, Goa, 
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carLon and total Zll (0.51 '~) anc! organic carbon and 
EDTA plu ~ allllllolliulIl <.:a rbOllalc eXlractable Zll 
(0.72* ). Mi sra 1': /. af ( 1070) R: T:lkkar and Randhawa 
(1!178) al ~o report ed sigllif'icant positivc corrl'lalion 
between organi<.: lIIaller alld available Zn. H 15 
pplll Zn is taken as cr iti ca l limit (EDTA + ,Immo­
nium carbcmatc extractable Zn, Katyal and Ponnal11 ­
peruma, 107'1), all the soils wcrc found to he '1I1li . 
cie flt in availahle ZIt. 

The concentration of Zn in coconut leaves pre­
sented in Tabl e 2 shows that 7.n content in (oco nut 
leaves ranges from 6 to 71 ppm and the ave l age 
amon~ the !slands ranged from 10 to 41 ppm. It 
was also noticed from the data that Zn COntent was 
l1I ore than tb e criri ca l limi L (11 ppm) ill 'l:i% of th e 
samples. 

Copper 

The total, exchangeable a nd EDTA + (NH')2 Co" 
extractable Cu in lh~ Labhac1weep soi l ranges from 
8 to 41, 0.10 Lo 2.[)3 and 1.0 to 4.8 pPI1l, whereas 
on an average alTIOllg thc islands it rang'es from 14 
to 2[), 0.45 to I. S!) and 1.5 to 2.6 ppm respectively. 
The Cu conte nt was found to be comparatively hi o'her 
in surfa('~ soil than slIh soi l. The higher :lc·Cl.l~ula­
tion of Cu at the Sllrl':lcc ma y he due lO cunce lltra­
tion hy veget<1tioll. 

On the basis of classifi ca tion given by Grewal el at 
(19G9), 40<,70 samples bll IInde r low «0.:1 ppm ex.­
changeable S:u), 30% LlIld~r medium (OJ) to I pplll) 
and only 2:) '/0 und er high (> 1 pplll) categories. 
Howeve r, the available copper co ntent in I N NaOAc 
extLlct was ;Jdequate in most of the samples except 
a few according lo the critical limit of 0 .2 ppm 
(F iskell 106")' 

The data prese nted in Table 2 shows tIt:-lt Cu 
conte nt in coco nut le,lVCS rallges from 4 to 17 ppm 
with an average rallging from :i to 11 pprn arnong 
the Islands , "s :lga inst :tn optin1llll1 conct'lllr;ltion of 
125 ppm. 

In co~clusion, t!lis study h as shown lhat organic 
matter IS the m ajor source of r eserve as well as 
available Fe, Mn and Zn: Desp ite high pH, high 
CaCo:1 levels most of the sods of Laksbadwecp contain 

I I 

adequate levels of available Zn and Cu as m easured 
by tlte lwo ext ract ing procecl m es. Available:Fe and 
Mn in soils \',c re fOlllld lo wer than critical levels. Mn 
in coconut kaves W''IS found lower thill] criti ca l level. . 
Next in order of defici ency was due to Fe. 

AMEUOH.ATfON OF MICRONUTRIENT 
DEFICIENCY 

To overcome problems du e ' to micronutrient de fi­
cie ncies, in addition to suppl y of micronutrie nts cer­
~ain cultural practices :Ire also advisable, (Velayutham 
and Singh, 1978), since th e so ils have not only in ade­
quate quantit y of reserve Vc, Mn, Zn and eu but 
also h ave maTlv adverse factors (Sandv in texture, 
lack of clay, ve;y high content of CaCo'.J and sodium 
verv high and Ouctll <1 ling waler table, high pH and 
Im~ water and nutrienl retention capacity) limiting 
their availability to crops. These are: 

(a) 	Organic manure (20 to 2:) kg) should be added 
witJ:1 100 g ferrous a nd mallganese sulphate 
each ill addition to llIajor nutrients per palm 
per 	 yea r. 

(b) 	 As far as possible, coconut should be planted 
in d eep pil (after breaking the hard pan) filled 
with <.Oconul hu sk , pith, other organic \':astc:­
and top soil. 

(c) Similar prac lice should be follow ed ill case of 
banana, papaya and other fruit trees. 

(d) Minimlll11 	 tillage is advisable to minimise the 
organic matler d ecomposition as it is lhe major 
SO llrce of nutri ents in the soil. 

(e) 	 As the soi l is hi ghl y ca lcareoll s with high sodium 
contclIt, most of lit e leguminous crops tried 
have failed. Therefore selection of leguminous 
crops suitable for thi s so il is badly needed to 
maintain the soil fertility. 

(f) Introduction of poultry and Livestock and re­
cycling of all organic wasles should be given 
top priority lO in crease t'he fertility .'. I'atus of 
soil. 

(g) 	 Spraying with neutralised 05% MnSo4, FeSo4 
each at intervals of 10 to 15 days when chlo­
rosis is noticed in annual crops and g rasses. 
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Table 	1 

Range Qf lvlicronulrimts (Jlpm) in soils 

Nos. of samples! LOCATION 

Nutrient 


Ka1peni IVfinicoy Ki1tan Kavaratti Cheriam Chet1at Agatti Kadanuth Amini Androth 

7 6 4 11 4 4 7 10 8 16 

2 3 4 5 G 7 8 9 10 11 
---_. . _ _..- _ . . _-- ---- _.._- ---	 _._ -- ­

(i) 269-1013 143·1054 300-1194 550-2356 150-3313 419-2263 350-1306 1213-2231 756·2344 250-2469 
(483) (589) (603) ( 1057) (222) (1008) (705) ( 1802) (1328) ( 1488) 

Fe (ii) 0.31-3.35 2.00-4.00 0.63-3.44 0.63-3.75 0.49-2.06 0.63-3.75 1.55-3.44 0.31-3.75 0.94-5.64, 0.33-3.75 
(2.00) (3.36) (2.90) (2.25) (1.62) (2.29) (2.50) (2.15) (2.22) (2.36) 

(iii) 2.8-9.9 2.6·9.1 2.9·9.3 3 .0-16.1 1. 5-8.6 3.6-23.0 5.4-14.5 8.0-23.0 5.0·20.0 4.9-19.0 
(5.5) (6.0) (7.5) (11.1) (2.5) (11 .6) (7.6) (15.0) (12.8) (14)3 ) 


ting 

(i) 	 4.43 3.25 14-54 14:-172 20-34 32·100 14-60 48-14,4· 26-86 30-134 

(19) (12) (27) (55 ) (28) (78) (31 ) (8'1) (47) (30) 
~ded 

lVIn (ii) 0.25-0.60 0.10-0.50 0.10-0.60 0.20·0.60 0.10·0.50 020-0.60 0.20-0.80 020-0.60 0-20.0.600.20-0.60
hate (0.38) (0,46) (0.37) (0,43) (0.23) (0.37) (0.50) (0.33) (0.28) (0.39)
)JIm (iii) 1.1-3.8 0.8-2.6 1.5-4.0 1.9·13.9 I. 5·2.4 2.5-9.7 2 .6-4.2 3 .0-11.9 2.9-8.'1, 3.0-14.5 

(2.9) (1. 6) (3 A) (6.8) (2.0) (5.9) (3.5) (7.6) (5.7) (7.5) 

wted 
(i) 	 11-58 8-45 12·19 22-85 18-24 24-100 21-63 20-50 39-190 11-189fi lled (26) (16) (15) (35) (21 ) (63) (35) (34) (71) (58)

,'; (lsle 
Zn (ii) 0.11-1.180.10-0.60 0.04-0.63 0.11-0.88 0.07-0.51 0.07-0AO 0.07-0A4 0.07-0.55 0.01-0.H 0.04,-0 .77 

(0.43) (0.24) (0.21) (0.33) (0.32) (0.24) (0.26) (0.36) (0.32) (OAO) 

(iii) 1.6·.3.2 1.3-2.9 1.6-2 A 2.2-6.5 2.0-2.3 2.1-7 .. 5 2.0-3.(j 1.8-4.0 2.5-8.8 1.8-8.6se of 
(2.8) (2.31) (2.1) (3.4) (2.1) (SA) (2.6) (3.1) (6.7) (5.8) 

(i) 	 14·41 16·41 10·22 10-22 16·26 18-38 12-28 8.24 14-24 14-32~ the 
(27) (24) (15) . (14) (21) (25) (15) (15 ) (20) (28)lai or 

Cu (ii) 0.62·2.34 0.83·2.55 0.18·1.04 0.10-0.93 OA2·0.73 0.33-0.84 0.31-1.040.21-1.45 0.10-1.61 0 . 10-1.15 
(1.55) (1.89) (0.55) (0.64) (0.55) (0.49) (0.60) (OA8) (0.87) (0.50) 

lium (iii) 1.4-4.3 I. 7-4.9 1.1·3.3 1.0·2 A 1.4·4.6 1.6-4,.8 1.2-4.2 0.90-3.2 1.1·3.2 2.1·4. :5 
tried (2.8) (2.3) (1. 6) (1.5) (2.3) (2 . 6) (2.5) (2.6) (1.8) (2.5) 
nous 

(i) 	 Total (ii) Exchangeable (iii) (NH.1)a CO:l + EDTA cxtractable 
Figures under parenthesis is average value. 

rlto 

d re­
o'[ven
;5 oE Table-2 

Fe, iVIn, <'I and Cu Con/m! qi' Coconut Leaves 
('S01 

--------, ----~ .. --- ­

chIa­ Location No. of samples Iron (Fe) ppm Ivfanganese Zinc (Zn) Copper (Cu) 
lSses. (Mn) ppm ppm ppm 

._-- -.--_._ . 

Kalpeni 	 11 67-209 14-42 23-4G 13-19 
(144) (23) (30) (11) 

Kiltan 7 115-240 17-44 13-42 5-11 
(168) (29) (27) (6) 

'dina- Agatti 7 88-181 18-52 15-34- 5-10 
Iissar. 	 (127) (31 ) (20) (8)~.. Minicoy 10 120-273 10-49 11-39 5-10 
tnoni­ (177) (18) (19) (6) 
. 33 	 : 

Cheriyam. 	 6 167·242 12·24- 8·14 4·8 
(202) (23) (10) (6) 

trients Chetlat 4 88·119 10·13 12-27 4·8 
(101) (12) (18) (6) 

Androth 21 120·317 15-37 16-56 4·12, soils. (196) (24) (32) (7) 

Kaclmath 9 92·222 14·35 10-30 4·8 
ement r, (145) (23) (21) (6) 
Indim! ~ Kavaratti . 	 15 88·270 15-70 12-41 4·7 

(151 ) (27) (20) (5) 

Amini 10 72-272 15-34 21-72 6·11 
(155) (23) (41) (8) 
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