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INTRODUCTIOCH

The coconut palm (Cogog nuclifora L.) is tho worlds
nogt extensively cultiveted poimes Its cultivatim cxlonds
over mogt of the islends ond coasts Of the troples, Tho
majcf_. ecoccnut growing cauntries of tho world pre Prillp-
pincs, hdmoala, Indla, Sri Lonka, Molaoysie, Tholiond,
pspuc and lou (uinen, Yoot Indles, Contral cnd gawth
imerden snd East and Wost Africe. OF these countrics
Piilippincs, Iudonosia and Indle account for 637 of the
world orea (Dovappas 1976)« The total nrea of its culbive-
tim 4n the world 2o ectimabted to be 6488 rdllic hecbaros
(Crdldy 1574%) o

India stonds tWArd dn arco and productia of coconut 4in
tho world wdth an cotimeted crea of 141 rildiar hectores gnd
gn coployoont poteniial for over 40 rdllim people. Of this,
ovay two tihirdo of the area and produetim ond confined fo
thst Coast of Herala (Nelllat ob gl, 1976).

Coconut is me of the most imporbtant cash ain food erops
. of Eoralae. The word Keroin itaclf meamns ntho lmnd of coeautar,

It is vory mach 1inked wdth Gkhe scclo ccanopy of the State.

Even though coconut is being grown for centurdcs, tho
per polm viold romoing as low cg 3% nuts a year (Horddasen,
1677). fmong the voarious foctors respaeldbie fop thig lov



preduction, menapeoont practices lilke iopropor spucing pnd

inadequnte nutrdtim grce important.

The gpacings cdopted in dlifercent countries ond withkin
the country ore varded; 6 to 9 min Indip, 2,75 t0 1% p dn
&rd Lonko, © 30 10 m in Uest Africa and 10 0 19 0 in Indos
noslae The sguere systen of plenting is uldely cdopted in
Indloe. A specing ronging from 7.5 to 9.0 1 ip nov roconmendod
by the various acenclos 1ilke Horaln Agedonliurel Undvorsity
(KefaUs)y Deportmont of sgricnlture ond Control Plontation
Crops Rogeorch Institube (C.P.C.0.1.) {(mom, 1576 b) ond

may 1572).

It 18 vell anccopted that moximum yields can be obtained
mly 47 the paims are plcnted ot optimun donpity. Gno of the
rengons for incroasing paln donglty by cultivators wog thot
tho valuotidn of londs uers enrlier dono @ the dagisg of
number of troes ond Act on yiodd op aren (Monon and Pondeled,
1958), with tho edvencoeoont of nore effcetive opricultursl
tocimiquog plent denglly appeors to be en ioportant clement
in obvoining tdghor yiolds. Optimun dengity dopends upcn
goveral foctorg. For o glven sot of prodetermined enviyrne
nents (climate, soll, plenting notorlals obel) 16 4s nocose
sary to dotermine tha optingl demadty at uidch noxioun yield
con bo obbtalned,



Informntic on the optimunm level of fertilizers requdred

uder verying densitles of plmting is olso geared, the present
rocormondationg (0.50 kg tly 0.3 kg P and 142 kg 1-’»20/1331‘3,5:/333:')
wdch ere rother arbitrery ave based an a fou £ield expordrontg

eanducted from Wmo to tine ot fey locatiwas by the K.8.0. od
CuPuCultele {Mmemy 1970 b ond Ueldictk ot o2, 76).

Horleed dncreases in yield ond grovih of eoconut due to

canrding bave boen roportod by mony worlors {(Sdlposds, 1952,
Bdiyer mad Hclllaty 19710

Under these clroumstoneds tho prosoent study wag indiie
ated wlth the following obicchivea.

T

Y

To detormine tho cptimn level of IFLE fortllizer
oizbture to obbteln meximum Fiold vndsr the agroe
clinatdc condl ticas of Southorn Yerolas '

To detemdne tho opbindd prin density 4o obbein
eomorde yields per wilt nvea.

To study tm eorvelatdan 1L ony of sodl and Llonf
nuteiont gbotus end ylald for fortilinor POCOIMCN
datlcng,.

20 study tho offcct of gpeelnp end oerurdne on
quoddty of coconnbsa 4n torms of copre ond of1 cut-
turn,

M experimont obartod ot the oecub Regcerch ab

Gtatlcn.

atudy.

Of KalfieUa &‘ﬁ Telaromopuran wes used 40 tha prasent

£
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REVIEY OF LITERATURE

Begrerch wn coccnub sterted in Inde in the corly part
of thig contuory with thoe coteblidmant of four cxporimental
farmg, wie ecch ab Kmsorged end Pilllcode (Mlleswer I) md tuo
at Blloswer (Hleswor II cnd II@) (Helliot ot a1, 1976). Tho
setting up of these @fforent stations was dwme vith a view
to initiate orgenised receeich in dliforent typleal coconut
50l1 typos viz. ved loom, loterite gravelly, rod gandy loen
end Mtboral sonde The firgt ottentian of vorkers was oo
mursory toelniques end mangrencnt practiccs 2ike plaugning,
veeding end gold moisture congervetion moasurcs, The noxt
prioritics vore o pppuring agpeebsy In the begianing orgmile
popuros 1ike oil cokog, fuono, ach end groon loof monuros wera
tricd, The vork dmc in Indlp end obroad wos revicwed by
JeSe Potel in his manogreph @ coconub publighed dn 193%.
As o proliminery to rogulor nutritiondl studlos mony stborptg
vere mxde to estimate quantitios of nutrients rezoved fronm
g0l by coeanut peime (Fidlcd, 19195 Jacoh od Coyle, 49273
Copelen, 19275 Ceorgle ond Tedk, 19323 Delistoln ok ol, 1937
Pataly 19383 Corvalho, 047 ond Cooly 1950), Pillal ond
Bavia (1963) roviewed 1itorature upto 1958 ond prosemted datn
of thelr o gnd according to thom the anmusl nubriont poncvel
by 179 afult polng 40 o hoetere was 5242 kg Ny 1340 kg 7,



70.9 kg KBy 33 & Ca mid 1246 kg lige According to thotby
(19783, tho corresponding figures, cppliceblo to Tomdl Nedu
ore 95 lig H, 48 kg P ond 188 kg K per eémum por heokare,

Magat (1978) bhas octimated the srmusl requiroment for 4 novw
oel bearing pels ag 0.08 kg Ny 0.29 kg PQDE;‘" 1409 Kae,. 0e00 kg
Cly, 0.28 kg Cn and 017 bg Mg,

it vop In 493 thot o camprebenglve fortidiser exnoriment
vag inttated in &d Lonka ond conbinued €431 9565, It wan
- probobly the first e@érment in percwial orops like cocomit
t:efherg Fseherion tocmloues wers cdopbed. Einco 1935 nany fore
tillsor Golcds havo been cerried cubt in ooy perts of tho
world including Indley Host Africe, Pecific Idlunds end
Jomndens The erpordment at Hosarged with no cﬁltivatim,
cultivatian eldie ond cultivotian aond menurin 5, vhiech contie
nued ior o lohg timo, gave encoureglilg recults for adopting
inorgonio ngnuring.

The Indlan Canbrel Coconut Corsdttoc wag formed dn 104y
which took over Kagorgod staticn md evtsordinated rosearch
cetivitles i tho camiry. TFortllisor demamghbrebion teislsg
were establighed =mnd rossarch activitics ptrongthoned. In
1958 the ovellshle informoptian, t411 then o goecnut eulture,
were cempdled by K.P.Ve Honon and K.l Pendolod In €10 VOlte
einoug bodk titled 9pho Coconut palm - A Haogrepl?s  Iron
1947 wwardc a gordes of pescorch shationp vors estoblighed
© dn ¢ifforent perts of the combtry to study tho nutrimt



roqidrenonts and fortilisor respioe of coconyt vnder the
agrodlinatic conditicma of cach regiome ZThose dnclude tho
stotiong at Raloramgpuren oad Hnmsroken 4n Herdle, Veppone
laden end iuthupet in Tomil Hedn, Arsikere in Kornatalin,
acbajlpeta: ond Resolg in sndhra Pradeshy Refnngird (Hohae.
roghten), Salﬂdéapd ané. Tenark (Origsa) ond Melwva in

M jorabs '

Tho difficulty 1n conducting fortilisor md gpecing
exporirents in coconmt dus 4o the peremniel nnture of the
crop as well oo the large romirenent of experimenizl arcn
poscd pony problems, 805l enelysis hove boon exbanalvoly
nsod as o mothod for predleting erop roguirenont. Iurdng
ilato forties and entire fitles, the cocept of leaf enelysis
oo ¢ Index of crop mubtricabt stobus golned mu@t&ms' Largely
ae o rogult of the ploncoring work of the sclentists of
_Institute de Rechorchos pour 0o Nilles ot Glooglncux (IRKO)
in lest ;ﬁ’z‘ica, f0licr enplysis bave beoen widoly adoptod ag
o dagnostic nothed dn predicting fertﬂisér roquirenents of
cocofiuibe Of dote, smvom;!. roports hove ¢ono from Indle ond
abrosd o g0dl md leof molyclae.

m attempt has beeh made kere to review the more Ampore
Sant Iiterature relnted to £1cld cmporiment m mutrition ang
spaeﬂﬂc (psin dmplby) og well zs the studies ca goid snd -
lcaf mubricent stotus rolated to sooo of tho cultivatod palme



with erphesle on cocomuts TG roviow has boen clegsified
modnly wnder dlfferent hendings op nentimed bolow.

¥ IEffect of Mutrients(malor and minoy ind Kpocing
ay WWeld e2d yicld companonta,

D¢ ESfegt of Nutrlents ond gpoaing on vegetative
- Croyth chorsctors.

3¢ Bffoct of Hutrionts ond Speding on Lesof nutriont
glatinga

by Bffecct of Mutrimis ond Spseing o Si1 nutrient
status.

4. Lffecct of Hutrients(mejor and oinor ena
Specings @ Yield cnd yicld compaacnta

1«1 Eiffept on Jicid of nutg ,
1.4(a) Witropgen.

scaget the progucticn factors, fortilisotion is core
tatnly we vhich brings the quickost ylold increese 4n cocow
nmts. The regpdnge of cocanut to major nutricnts vis,
nitrogen, phogphormig and potagh hag beon well recomigod.
The fncrenses in yleld ove duc to enhoneed nutricnt abecrp=-
tim end their assimigtlon for the dry mpttor production,
mtmgen aprldcation is peported to hﬁvc congad copra wiold
lacrenge by 8403 over no feetlllsor (Snlpado, 1952). Menm
nd Pendaled (1958) have elaborately cealt with the relo of



pajor ond rinor oloments in tho sutrition of cogonmt, fThoy
have gtobed thet indlvidunlly nitrogen, videh 1o o canptitnent
of plont calld ond chiorophyll, promotep the development of
vogobative ports cgpeelally leaven ond trunk mnd these parte
in turn occomnt for dncroase i ylold. . Fut productica incree
agad by 1649% by appldceticn of U (luliyer mnd Nolitad, 1971).
tn tho othor hond Prudento ot gl, (1676) obsorved o voduotion
in the yleld zéﬁmniﬁmgmt vag oppiled angly over on wnfore
$1lised troabment even thoupgh U was fowid to be o liniting
foetor when applied with ECL,

Fe1(1) Phﬁ'sphﬁma.

Reports from &rl Lanlia (Sz2igodo, 1047) indicated bence
ficinl offects of Hp Interactdch am femple fioucr productim
which 4n tum 15 oxpected to reeit in bigkor yicldge Phos-
phorus though not often o Mritdng factor is found in o1l
parts of the plant including leaves end sceds and where
vigorcug cell dlvigian taltes plece ond 1p rogponoible for.
officient root producticn, (Hmon d Pandeli, 1058).
Hothsinghe (1963) faund regponge Sor Py fron on oxporimant
in sri Lenks started in 1935, aly cftor 28 yours of P epplie
caticn,. on the otker hend Muliysr and Heliiat (4971) obtoined
regpinge W POy piter elpght yoars of conbinuous applicaticn,

ortin ond pricuz (1972) bove found that sprlicetion of
tripplo cupcr phogphete incrossed nitrogen and nognoslun



1ovels In loaves of ¢il poim ond they have cmc}uﬁeﬁ that
P should be the pivet of fortlilser forsmlac in thab crop,
Coomens ond Ochis (4976) have suggosted en optimin scanomie
doge of 0.7 kg of bleslcic phogphate per tree per year in
smuth Epstorn Ivory coast condltims, According t0 Kamsloe
devi gt gl (1978) regpndes tas to P ore varied, 'i‘lx!,s is
becauge of the Initlel fixation of P in unoveileble form.

1.4(c) Potasgium,

mtash‘l;-%a zinzry imyortfﬁ).t rdle 4n cocopub nutrltion
vize 4t repgulotos waber céonomy, promotog root dovelopment,
inmelrs Clasase resistence mnd lmprovos quolity of seoda,
lany porbs of the paln contain igh emdunts of potach ond
hence the demand £or potags Lo very Meh (Monbn end Pandelod,
9558). th jt!:o ebove functiag the offoct of potomoh o
‘yAold dncreases is evident. A potosh dresging of .0 to
1.5 kg por tiee por yoar loods to yicld belng dm;bled oy
even teipled (Fromond end Cuvziers 1971). Iadliyer ond
Helldat (1974) cloo found m@uﬁeem rogpmen to R frop
£106h yoor onverdss Uoxlall (4671) has shown thot K fortie
isation ncrcoses yields Tho yleld incroarod £rom 23.9
nuts por paln 4n plots :'éceiving I plane o 76..‘7 nuts when
¥ and K were oprideds Green (1972) found sigidficant intore
acticn between Il e1d K 48 inorcasing 746l Of ol paln though

N or K singly 6ld not respends Uoximll (15725 Gotlmatod thed

w,



10

tho Increosed copra out turn due %0 K dfertillgation coulad
be spportionad as 308 to the increanse in nurmber of, nubg.
Chld (1974) has engrested X and I as tho mogt ui:ely forti
1isepy fop cceonuts According to Coocmans pnd Ochs (1976) K
application is dndispensible ond lg necessary to obtoin fuld
effect of R mn yiclds In tho absence of ¥ the chior clomentg
have o nil op depressive cffect, Excessivo X con induce ip
deficdency mnd ean lesd to o £0ll in ylold. Qumbok (9576)
baged on the reeulte of coconut fertiliger tricls in low
tuinca hag reported ecenomicel rogponse to By Amund yleald
increzents of 0430 t0 0.38 taas per hectore romdbed fron
e to o kg K 01 por poln.

1.1€3) HPEK fertdllidszoers.

fhe rogspmge to NPK fertdlissrs an yield of cocanuta
‘hes boon roported by mony workers from very ecrly times,
Cook (4932) hes glven ol examplo in Srd Lenks where, when
cultivatod and memured plobs gavo m average 90 nata por
tree, wnmopurod plobs pgave miy 30 nubs per Weo, Jon 7
(1952) suggosted o monurdel deso of 0425 to 0450 kg N, 0410
to 0425 &g Pyly o8 04375 t0 04750 kg K0 por tree per yoor.
Acearding to Menan cnd Pondalal (1958), the yield from a
reglorly cultivated md momured rdot ab Kesargod was 6l
nuts por peln as agelnst o poor yicld of 10 nutg feom o - ‘
neglected plot, Join and Jacch (1959) fama Lhat the
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oppldoation of 0.3% g Iy 034 i P205 13 0.08 kg K0

per paln por yoor resulted in en increase of 359 in nut
productian over cultivators prectico, Miliyer end Hollint
{1974) hove reported that in tho combined ensiysds (10 yoors
data), tho effect of §, ¥ ond F wore gipniiicmt and have
mppested the optimanm dogage valuog ag N 047 kg, 13205 1.0
kg and K0 0.89 kg per polm por yooR. Roopmacs to HPK
fertilisation in incropsing yiold hove beon yopordod in

othes psims glsbe Groon (1972) hag reported consideralice
increase in production (12 to 225). on aceownt of Iy b and X
gpplication dn oil paim, Rawther ma Abraham (1573) obtoined
tirce $o four times yleld Indéroase in IPE  opplled plote ovep
no monured plots in creconufss  lorlose end Nelidst (4979)
bave roported en yield incroose of 11,7 nuts por poin ‘(eoccm:t.)-
in single apflicotion of fortiliscrs and 7.8 nuts in opiit
appliestion whilo tho dncresse vas only 3.7 mubs fn coatrol
over pre treatuent datn. For Venoouela cmnditimg, in gonoral,
it ip rooompended to opply 200400 g I, BQG@!':{-}EJ e PEOS' ong
500=-1000 g K0 por pelm por your (Mo, 1976a)e A oprifca.
tim of 225 gy, 337 £ P and 337 g E per pold por yor was

- found to bo tho mogbt comomicol doge for (ontyel Trovencoro
area giving B0 to 50 incroascd ylcld over no fortiileotion
{(Anen, 1576b), 7o obbtsin kicher efficiency of utillgation
toe gnnual dnput of fertilipors wis. 500 g 17 « :ﬁﬁ gP +
4200 g K bos %o be app2ded dn two op more oplit dosen



(llcl1dat gt Q. 1976)s Prudento ot ol (1976) baaing

tio reeultp of en e@erimnt. in Pavevo hng fOunad thet nut
profucticn vas Incrossed by 20257, 13?% end 93¢ by UPK
opridcaticn over plf::ni:s with a,.cne, tmfertﬁiseﬂ plots
ad 0P plots rospectively. Thoy oleo found thnt RO uith
citlor N or NP gove o mosn yield of 23.9 K copra por peln
whirs ms treog without KC% preduced e:nly 6i6 ¥g por polm.
Leaf melypls rovoaled that respmse vas @ly for ¥ oid Cl.

1vl{e) Colcinnm
Rrdghna Mover; . . (4961) out 1ned 4ot 3o hed

dofinite place in coconudt soll nanopgoment progearmo in
rogimg vhere poll ecddlty was o problen. Epsteln €4972)
poim,a a$ that a major Sunctila of Ca may bo in patnbain.
ing aell orgenipaticm, Celclum is o ossontlcl componont
of the enayme, ooylose,and is olsd rarruix'eal ag tn oactivptor
by sune enayness It is g major component of tsicldla dunello
of plent cells ond ooy therefﬁm have affect on the meha.
ndced streagth of tlemos (Corloy, 1976).

1+9(f) ITmeaium,

lagnosiun 18 ot oogontlel coamenant clioronhyll nolecule
mid ibs deficlency uns found to cmige dﬂcma.-‘;éﬂ chilorophyll
cantent (Peaslos and Mogs, 1966). Coomms end Ochgy (1976)
have pocomrended e optimum eéwmoric rote of 6.9 ke Klosorlte

12
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{264 .mgo) por treo per' soar in sauth Bast Ivory Cosst othe
aitimge According to Corlay (1976) Mg is rogaired by cven
nors CNSynos then Ko  Amang mony -sysi‘cems. requirdng Np 4
that of fatby acld ayrzﬂmsf_i.s. |

143(g)  Sodduin

]

Accordng to Pendaled (1957) the eddition of mmall cuone
tities of cormen s2lb 0 coemud gardene, could if ot pll, Lo
only of somo adventage cnd nevor hormful. Applicaticn of el
to .- coconut palms is proetised fron very carly times (Yenan
®a Pendelod, 1958). Though sodium ig found dn plont $desube,
it hag not been shown to be essentdel for mogh plunt gpoelies
(Corioy, 19‘76); In Pavevo o drosaing of 2 lg ; Na (i /treo
remarkobly roeduced follny yellowing eased by nutricnt defi.
cloney (Uogaty 1978)s

1+1() Chlorine,

chiorine was mpgestod as an csemtiol clomant in plant
nutrition by Hobbe and slegord (1963), Its deficiohey 4a nob
obgorved in zﬁay pient nd 4t ls presincd thot plents take up
encugh €L from atmogphere (Jolmsm of g1, 1957)s Jeeche ma
Uoxlmll (4998) rated CL oo o epsmticl elonmt in il
mombitios. It 1o o Oscontiul congtitucat of ciloroplasts
necosgery for photogymthotic ecctivity, tut its precise fune
cticn ig not -a@wly undorstood (Chonlao, 4970). Mendoza éna
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Prudente (1972) initiplly démonstrated thio yolo played by
chloprine in the vepetatdvo ond reproductive grouth of palpa,
thicrine ig reportod to effect obsopptiah of cdlcium,
Trundn gb gl (1975) seport: thet tho cetdon of Mg isndd in
tho chsenes of (le Mngab ot gi (1975) hove reportod £ronp
Prilippines that the regpanse to KCL opriication 1g more
1ikely due to the C1 thon the K. According o MVagat (1978)
ehiorine enhonces botler abgorption of ¢y Ey Co and Mg. The
adaliion of chlordne to the goil through roin wator i ohout
15 « 40 hg/ha/onmun,

Ssutkora (1969) hos supgested =n oppiiechion of 2 b of
saiphar por polm aice in tyo yoors for eanditims in pama
gnd Iy uineas Ollamicr and Cehs (1972) hove roporbed that
sllpmr deficioney offecty the sarvival of young plaontatiomas,
Ac in chlorine, 4t sooms that andanie mutrition of 'sgl} o
¢ radlenl of polbg uscd as ferfsg.l:&aem ic fnportont. Slphue
is on ogstntigl compment of protoing end Yardous cosnayros
and salphur éefleiancy will tend to cauge the same gomoral
Gerupticn of metabiianis as H ond P deficimmey (Coxdoy, 1976).
smhok (4076) has obtoincd oxcollcht respape o0 8 In the
tricls canducted in How (uincas ﬁald iﬁcratmts of Db to
0«5 tengfhe were obboindd by spplicaticn of 0.8 kg milpimr
per trco per.yaar".



15

1+1(3) &pecing,.

Cocamuts ore plznbod ot dfferent denpitios In diffe.
rent camtrics ond glpo there pre wido verintiong within o
eamntry, lmm end Pandoiol (1998) have cdtod the diffes
rent gpacings adeptoed in ¢diferent camntrics, Thongm
{1563) oblained incroase in yiloids of cocomut in Cook
iolonds by thinning of Gﬂﬂmg.s’t&ﬂda' Accorfdng to
Hdtohoad nd Sudth (1968) overy plentoticn fnovitaiiy
auffop from tree logses ond heonee o 1lttlo highor donelby
ovor cptimum vwild ccﬁnpmassto.‘ In the spacing egporimend
ecomdueted in Jemalen (Whiteheed end &dth, 1068) mesimun
yield of !%,a'ﬁ:;.mzba/acre was obiadned ot 220 % 22¢ gpacing
wideh was the lovost speoing tried, Eor pelm yiold of 95.9
nuts per yeor ves obtodned ol the widdest gpoeing of /Y =
54, lomey '(‘155?2&) ip of the vicw thot in tho devolopnent
of nore ofiective ogricultural mothods, plonting dengliy
appoarg to be mn important cloment in precocity and Wph
viclde por ecrae It is hordly surprising that roports of
sicceasiul gpacing czporiments commod bo foumd in Isterature
(adbh, 1972)e He hoo glated thob noximun ylelds cen be
cbtemcd_cmly 1% tho pelng are plonted vithin om cptimal
denadty ranges ' According to Ria fertlle 5011y eon mpp{irt
nore polbg por acres o hng olgo cited cnothor wiovw thad
palms dn fortile sollp grow lorger ond hence loss donsify
1o cavigalilcs (i tho results of the gpecing oxperinments
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condneted in Jomalesy be suprorts the earlior Vicw by Patel
ond others bthat 25¥ wu the tricngdlo s the bagby epacing fop
C Jaratiesn ?a'i_;s and 17 = 18 for Midlayean Duarfp. Romachoideon
ob gl (1573) roported that the systen vith Hgh dmstby of
planting heve givon eonpiftently lowsr yiolds/be In 0ll palm,
The geximn yiold of nubs/acre (above 10,000) vas obtoined
| with a paim éeasiﬁy of 145 to 160/acre in a@-emrimnb in
Jutde (Moo, 1974). Accordiag $o ChLd (197%) tho eonctne
ms of opinion ommg egporience plontors 4n srd Lanka wag
that plenting denslty chould not oxesod 160/ha @ tho vorst
g0l mnd 440 @ tho begb. lubamad ok gi (1974) have rocons
mended o gpecdng of 9471 L . x 9.9 1 baged o the reanlts of
o spacing 'eum menurlal expordmont ob Vopponlmilem vlore $hero
- woa 70% Wncrenss 4 yiold in plots yith lowost denplty ovor
plots with highogt denplty in tho Btk yosr of plmting, Unile
o stand of 250 pslms/ha (bazed m return por ripes dnvostod)
has beenn arrived at os bost from the specing teisls ob
PL14608, 0 gpocing Of 7,5 1 % 745 0 {178 pains/ha) donone
strated 4ta miperiordty ob Dularomepuron. (incny 19760 )s

1.2 gopro pop mtb.

. The offoct of potoseiun m tho outetnm of eoprn has
“beon pointod out by mony workers. 8algedo (4952) repording
on £ho roglts of i Lonko oxporinents hag ghom 3948 ne
orease in copra yiold duc to K opplicaticms Jon md Jaoob
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{1959) famd ﬁm& fortildpation romited #n s inercame of
Wl 4n copra .prcmcﬁ.m ovor cultivators proctice, uliyer
end Hedidet (1971) bave glso hold thet I hog 1ittle offoet,
P hag eome beneficlol offect end K hap very beneflclal
effect o copra cub tumm per tres. Ollspgader oné Cchg
(1971) reported ﬂzéﬁ velght of copra/mut wag double in g)'lcla-‘ba.
rocetving KCL then plots vislout KEl op rospaise o chlorino.
Haget 8t gl (1975) huve reported thab K1 opplicobion hied
Inerenscd cag'm/trealin_?mup@ima and the not profit ves
more by 60%. Meorkoso ond Nelldat (1979) hove oleo roported
inerenge 4n copra out tarn by fortildsetion,

1.3 .

Yeacn oid Pondelol (1958) bave chted thob wben o4l pore
cont of copra from NPK Ca mprlded plots was 64304 1t vas
ly 564774 in plobp vith green manure only.  Sxith (1968)
fama th;t, thero was no diiforence in ol porcontage (72.5%0)
in copra with fortilieed cnd unfortdliced plots in tho am
voricty. I?iéma' with bighor peln denslty tend to bave 1owey
¢il porcentage as dleo in sltog where hipgher ylolds of nutsl
are obtained, Miliyer ond Holliat (1974) dldnot find mgh
difforence in oil contont due to 17 P or X troatments,
Ramey (19723 roportdng the posulis of four fi‘arﬁiziaer ) o
periments in Bogtan, Plecsent 131 ofc. 64 not find wiy
glgificont gifferancs in ol emtant of copre duc to applis
caticn of P op oy other fortildser axcept ot thore vas
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offoet fop P in mo yeor vhich lober ddeappoorced. Corley
(1973) ¢id not find Afferenee in il to Wmnch ratdo dn of?
peln due to fortilisation, Put Ollagnder €1973) found in
Golomtda ﬁilp‘b the correctim of @ a.eficicney dicads to on
incroase in a:!.&,.

Widtehead end smith (1968) eald that nut dlze decrenpod
vith dncreasdd plent density, Solth (1969) stated that
neither I nor K inflnanced mit else, though P la tnfluenco,
Mildyer ond Helllet (1571) havo zoported that I ndversoly
offocted fil the nus charactors viz. welght ond volume oF
whole nuty and velght snd volume of Mskod nut wilo ArmTo.
vod the chorecters and P had neglipibie eﬁ‘fccﬁ. Uexlull (1974)
found that mut dzo mad valght decronsed regid..y in tho
absence of K¢ keight of husk decressed vd¥r on ineronss in
0 level (Dolllat, 1973)s Uoxlu(l (4972) ostimated that the
incressed copra oub tum due to K fortflisotion conld bo
appertlned as 707 to the incrense in nut moo,

%)

it hap becm generally obeorved that fertiiilsor cppldcom
Bl enhonces the femole fiower productitn oo woll ns ths
sotting perechtagos algedo (1947) found that fomple fiower



produeticn Incponsed by 9% fron Il gppiicaiion oad U intor.
soticn hed o poaltive effect, K0 opylloation of'. 0.08 L/
4re6 Incressed sotiing ¢ by 399 ovor no opplication of &,
Based cn tho obsorvaticn i ¢ nuober trecs ab IRlocivabed

and Basarogoed, Menom pnd Pondelod (4958) hove stated that

on en avoragey cood yloiding polis produeed 4151, modium
yielders 120 'az;é neor yicldors &4 fomolo floworg per conum,
Thoy hove plpo stated that poor yiciders repmded woll to
nenurdng (33.3% incerecme) whilo good yléldorg produced only |
659 more fiowers, Boneflclel offect of IT was m in the |
increaged pz'éaﬁmtim of tunchos ranging from 11475 to 12.89
end fomale £loutrs betwoen 205 to LOF (Mmom, 4967). Whitohcod
end Sudth (1208) found that the nunber of cob nuty incereased
from logagt to tim wmest spaeing.' A Rorpe port of the
increagsed mt camt por pedm at tho wider gprolng, wag ¢no
o proator nurbor of sot nutg/bunch rether thom to en mcm'ase
in the nudber of bunchess Suth (4969) has roported thnt ¥
gpRiication improves floyor setting. Hoports fPom Jonsica
alee support the role of I dn incrcased foogio flowcr pz-éu
aetim (4nang 4970)s Smith (1972) faund that ot Wegh denw
sities thoupgh flover production por infloroscenco was biph,
settd.ng vas losge Child (4574) has vepoetcd $hat Mol doge
s:hlga cen aiglificemﬁl.r increonge t&&e rambsr OF :mflomacences,
nunber of female flowers por bree (199 incrcase) ond mapbop
of nutg (13%)« lerkose pnd Nelddab (9979) hnve reported
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that onmiel sindlo applicablian of fertildsers roaitod In
neh profucticn of femsld flovers.

2. IEffcct of Mutrients ond Spncing
Vegetatdve Crouth Chnractors

2.1. .?ﬂ 1 b |

Sdlgado (1932) roported that in the polhs recoiving ¥,
the £irst frults wore obgorved fivo yeors ai‘é{;r plonting
vhilo 4t took elebt yoars for the mamonured palnmg to cone
to boarings According $o sth (1969) K oppldcation improves
tho obildsy of the pulms to corry foults  &Ath (1972) quote
ing an oxperlvent in Jamodee bop stated that pilmg gpacod of
33 square (L0 pelpgfacre) are dloy to come to Beoring os
coopored 0 polms gpoced CLOS0P. Ccéh‘o {195%) roportod Shat
proper oomurdng of scedlings wlll promote eorly beoring md
Mg yiclds. Iohaomed o gl (197%) havo stotod that tho proe
flowsring poriod of coconut 1s reduced from 84 monthg in
unfortdliscd ,p:loﬁs to 68 in plots roceiving f«artimsems:
sindlorly, 4n tho oight yeer old plentobden vhen only 11 cut
of 18 polmg 4n wafertilised plots produced nutn, 17 polmg
undor fertdddcod cadiiang reached frulting gtepe duplng
the gane pordiod,, biffﬂmntﬂ;el gpecings woro not fomd to
bavo influcnced oorlinegs in bearing,. "
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secorddng to patel (1938), cltiveticn end mymring

gnd better goll cmditionp favour the production of tallor
gtomas Cloge plenfing ig aloo reporbed to fovowr taller
stomg. thitehead ond sdth (1908) found ﬁ}a{;' poin density
d1d.nob sipificently influanes the holght of polmge Acolrw
ding to them Girth of. stem L Influcnecd orxmg othor factors
by fortility of the soll. Studios in Jorcdes ghoved that

application of ¥ incroased trunk growth (Mnm, 1970). IFrecmad
| end Cuveddr (1571) have pocorded that sbeonce of K cpriication
for Iniiend | soven yoors of pientdng had protuccd sxdler trees,
(height ag well an ghrth), Mbnomed ob gl (197%) famd thot
elght ond gloth of palms (1.70 B oad 68400 oo regectivoly)
werelegs in ﬁémmd plots cg camared to x::::}umd plota
(2.21 0 en@ 72.00 cods |

2«3, LoZ¥Ca.

In o coconut pelm, the first got OF 10 » 12 Cldesh
leavos are of vory iitiie value to the Yrco hoving past’
thetr prime (Sampoons 1923)e According to Pabol (1938)
tho numbor of leonvos in g gronp of treos vory frod 22 ﬁp
35/troe, I has furthor reported that nswEdng cd cultie
vaticn had benefliclal effect on tho producticn of loaves,

e fortilo stdl the roto of production 1s mich pore. Muring
hop reaalticd 4o the producticn of largew lonves, 6o haog
oot stated thot trecs baving _mﬂﬁer rato of profuctia of



22

icovep in ponersl clve bobter yleld then others. Davis(195h)
has recorded ﬂm\‘; the average laapgth of 1cavés was betuean
o5 0 640 m vhich varies aceording fortility. Ib hag statod
that on on overapge there 211 be 200-250 locfleis in a loof
of on gvorago cooonut palm,. Menan snd Pandoled (1958) have
stoted that thore will be 30 Yo kO opened leavos in.aduld
heolthy troess According 4o Fremmd ead Cuvrier (1971),
obgenco ©f K appiicotim .for dnitis) soven yeers of plonting
produces tyoes with lose nusher of loaves, lcss lcgkh fop
1imb of rmds, loos index of vigar, loss welrht of lepfa
lots, cnd the tobal muobor of loaves produced alnce plenting
vog aleo 16'@9; Ueximll (9971) bosed on the repalts of oxpori-
nets 4n Pillippines has oloo reported thot potash applicos
teon cauged Increaged nunber of fronds, Muilwreed ob gl

{197%) &d not £ind gny effect m vogﬂtative chprpctersg on
accamt of difforentdal specing VEs. G4l ﬁ:p‘,;_' 766 % ona 9e1 o
tricd in on ngbrjmmt; at"Yepp:anQzlazq, mt nonurdng uag
raportod to have in_cfbasca tho ;-nimMr of functiodng loaves
(20.67) ovor £o DaHING (18,22 loavos)e

2.4 Loaf Arca snd ;g, et jni ;}]5 ,gm,@

Uoximlld- (1971) 1'135 foung thot in Phi..inp:lncs., I appm_.
catim enhonced tho leaf aroca end iq)rovccl the loaf ungle
wiich rom..uctl in better utﬁliaatim of oan Ischt, Corley

(1573) has gbated tha it crop. {;I'Outh rﬂte inc:’cased vith I,AI
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in o3l polm, NAR and DMP doeremccsa vith increoces in LAI,
Hair end Bololwigmen (1976) studying oo licht intoreoptim
in a coconutecocoa mix have obsorved that anly Mgl of the
g 14cht uas dntorcopted by a puro stend of cocomut plone
tabimy aged 16 yoors and picnted at o dengity 62 178 por
heotore, |

3¢, Bffect of Nutrition mnd Spocing o
. Loof mutriont gtabus.

Extongdve work bas been done in Indle 14 ohroad an tho
leof nutriont stotus in coechub ond eridled) lovels of thomo
nutrients in loaves Havo been arrdved abt by nony vorkors,

Pilicd ond Davis (1963) studying on the ronovol of
nutrients from goil by cocomub pains heve reported that the
foldar nutrient coatont of o hoolthy Wost Ceast Tall poln to
be 1,408 Uy, 0,168 P oné@ 1.008 & an dry mabter bosise Provot
ond Ollegnler (1963) sugrosted the critical dovels (in Juth
100f) B3 1a805 Hy 0410% P ond 0.45% ke  Fronond ob gl (1966)
on pevieulng tho rosults of 20 yeors rogoerc: o coconut
carrted out by IRED 4n difforent countrics fimod tho criticod
lewsls of Folior Iy Py Ey Ca tnd MG 88 1.8 £0 2.0, 0.12; 0.8
to 1404 0a9 and 03 por 100 rogpoctively o dry matbor bagle,
Reports fron gri Lonko (Anam, 1969) inddented crdtical lovols
of 11 (1,588)y P (0.13%9) ond K (0207, Southorn (1969) oupa
gosted a critical lovel of 150 ppofor .S in the. 9=1% . oaf of
cocanut. According to Cllopnier end Ochg (1972) the critieal



24

lcvel of loof olplur lics botwoen 0.20 ond 0.23% Mopab
{1976) bag quoted foller oriticol lovels of Hay Gl ond 8
(aport from other mitrients) as Oty 0.5 t0 0,68 ond 0,24
respeetively.,l | ”

Bachy (1963) bas citod thet for optimed growth ond
ydeld, tho min of K, Co ond Ig should bo 2,79 of the dey
wolght tad 67 to 707 of thig shodd be K, Tronmd gf pi
(1966) fomd the samo leaf P lovol in poor cnd high yldlding
groups of palmse Soith (1968) obtained cimificont corrciloe
tia botuween per cant oll ond folter K ns woll ag per cont
01l ond folier Mg dn Meloyom Dwerf. The andapgmiam betwoen
K eong Mg is to be cxpeeted tut not the effcet of leof lovel
of thoge nutrients in c1lgd, Suith (1909) sapposted an §

K rotio of 2,2V where foliar devel of Il vas legs than tho
criticel levol of 1.8%. Kanapothy €1971) eowid not ostablish
any relaticnghip betvean ﬁﬂd cnd putriont glotus of dife
forent yield geaupse  Kooala Dovl ob gl (1973) famd o olgute
ficond mcredso' :!m the loof I camtent (1.49 €0 1. 55) due ¢o
fortilisatim, (1 kgl, 1 kg P cnd 4 kg E/poin) tut 1t G414
not roach tin criticel lavel of 1.8§ alggesﬁed by IRID, The

P gtatus in leaf vag noor Lo oriticdl levol. Tho eof gtatug
of I{‘u::_\.s vory low in wnfortild sed plots. Tha Co lc‘ve:l._ an
lcaf d4ad not ghoy ruch vardabion wrdle there wos simificont
varlotian in tho cape of kg botwoen mediun and Hoh Jovel of
fertilizatin. Thomes (1973) fren Mg obervatima ¢n 1ow end
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hich yiclddng geaups of cocanut palms in Tmsm;*.a hoe found
that

i

1 high ylclddng pelms rocorded Mgher If evel dn
.’Leaf_ ‘theon 1oy yloiding group, homvorl both wore
logg thon the efiticol Jevel of 1.8 10 2.0

2. $he resalts of P lovel in leoof varled, howover
4¢ was highor then the eriticel Lovdl of 0,125

3 rol:!.ar R vag Iﬁ.gh in Jow yiclding proup of paing
and K levels dn 1oy op well ag high viclding
.fpemns WOPS higher than the critieol lovelg

Ly high vielding proups had highor follar €3 but Lowor
thon the erdticel lovel of 0.5 ond

9. the folior Mg vas Wigh 4n dov yiolding groupy

Remcnenden and PAllel (-';19?1%-) have reportod that foliar N and
K wers sigliﬁcentiy higligr in monurcd plotg ag compored 0
unnonured plobs, loof I.ond Mg wore less in tonured: plots

ond leoef Ca ma not ahoy a:ly signficeﬂt afforencs, Meroased
II K gbatug of :Loavas uas z*ef.‘!.ceteu in t‘ae hi[ﬁlcr ylold of

67 nuts/pein dn nohured plOta ag agwst 39 nutg in wanmored
plote, lMogat gb gl (1975) Bave zeported thob tho yleld cmd
copre incmasjp duec to -véryl.ﬁg R opplicaticma {0 o 3.3
Ke/tree) ore 4n closo positive reletimghips with U ceatent
of loaves tnd wAth nogetive rolationsidp wAth. tl"g - contont
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Yo Effect of Hubrition ond Spaeing an
s011 nutriont stotus,e

Senltarenarayanen ot g1 (1958) hove reported thot
- eoconut palng con with gstond soil pelindity upto 0467
Hothgingho (1962) found thet after =lx months of opplices
tim of fortillgzerg, thorc wag littlo diforaies In ovolle
gble ¥ chd K caitentg of soild boetwoen fertiliped ond unfore
t1lioed plotes I was ceonn that continued oppliicentdmm of
foptiidzers o young polims had dmproved the ovedloblo nutrient
status of t;he‘ top S0 en of the i1, the m@r level having
"aiperior offect (Anany 1972). Nelliat ot g2 (1972) quoted
by Nolldat (1973) reported thot the camtinued applicotdon of
| fertiiigore I:'ad 11ittlc effect on sodl orgmnic earbal ond
ovallable I, bat there wos congidereble tild up of cvallable
P ond K in the soll. Thomog (1973) based i s comperism
m dph ylolding ond lov ylelding graups of coconut poing 3n
Tongenie ban roported thnt

1+ I in s0dl wos Littlo Mghor dn Kpgh ylialding

graoups
2o Low ylalding group grev dn godl with greater
availablo Pj
3« K vds highor in soils of ldgh yielaing croups

4, there vag no ddifcrence for Cojmnd
S« g uoo bighor in goilg of Jow ylolding proup.
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Ramenonden ond Pillad (197%) have reported from their

studdeo a the effcet of i‘erwéatim n goil nutylent
catent that thore was no difforence 4n I cotont between
fortiiisocd ond wnfortilised plots, P ond ¥ wos Mphor 4h
unegiured gnd cultivated plots. Thoy olpo fond t.bat ca
cantent was nore cnd Mg econtent wag lese In nonured ploba,
Hazaledovi gt gl (4975) have found that the pli 0f unfortie
14504 plots vas Sef and that of fertiliscd plotg ns %3 in
red aondy 105.113 gollg of Kesororode. UHehdd gb ol (1975) hewo
obsprved thot Plovol in gidl md lcef was waffooted by ddg.
eontinuonceo of gpplicatian of phogphatic fertdlioor 4n m
yeer in o plcéztatim i:horo P appl:;.catim vag ropulers Iotymn
(19767 found that P aceurwlabed 4n 604l o o vomilt of rogrier
fortilisaticn ip taken up by tho plonts &n the caurse of o
to cunce. ‘
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MATCRIALS AID METIODS

The rogultg prosented in this theais were collccted
from o epacing cup menurial experimcnt an test Coast Tall
pulms in progress ob the Cocamt Rogearch SubeGtotion,
Bolaremopuran of tho Feralo Agriculiurel Univeraiby., The
skaticn 415 located ot Kebtechallmchy, 2.2 Im pouth of

(ov°as’ N Latimde ond 76°57 ‘E longitude )
Balovenopureny, o0 thoe Dalerenspuran - Vizhinjan roed in the
Heyyattinkers Taluk of Trivendmun Digtrict in Fordle Stats.
The soil io typiccl red doon (Volloyond scrdeg). he amaﬁm
rodn £odl verdos from 1200 » 1800 mo (sppenddz 1), Tho pesmn
moxirmn tomperature ponges £ro0 2900 to 3ls-°c;. e gpocing
cun menurdal ogpordment wbilised for thw studics ig located
in the Mock D of tho EMporiment Stetion Forn, e pYo-
oxperiment sell gndlysis datp arve pHE 5.3, I (orgenic carbm)
0248, P 2,0 ltnfha, K treces cnd golublo acits 0,07 milll
ohopfen. Ouimer wnbor toble io 30 o decp.  The experdnment -
vas inttiabod in Juney 190% uging relotively hanogoneos
oot Comst Tell coconub scedilngs. Cac yoor ©ld gecdlings
were pionted in 0.9 rr13 plts, The lmd ws ymvimsly undor
‘o eooonut plontation. M1 the treos were removed before the
seedlingas were plonted, There arc no records avallnble of

the monopgemont precticos or yield of the eprlior plontatios,

The experimant wag degligned to detormine the opbtimn

gpoeing ab Aifferant levelgef fortiliser applicotion, Three
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levels of sping end thrcd HPK lovals wera inciuded 4n tho

Dorder: roys: . Conman bordsr
(3?18-. 1)

rov for tho plots,

oxperiment,
‘Deplomis Leadomd sod Floclk
Mos of replicatimas Thwrea,
Tﬁiﬁsagmem gt Sprelng.
' No. of S Juulil
gymbcls - Spacing palns ' Plot glze %Iég;ity
: : per pl()t. (330. of
) paims/ha)
5 S0mxb.0m 5SS 25.0mx25.0m  hoo
8, ?.5 nx75m 3x3 2.5 022250 1978
g 10.00X 10,083 2x2 20,0 2 X200 400
+ Fordilizey lovals
synboLs g/trce[yaax' |
| o i3] p | S 3
Hy 0 0 0
M, -3 22y . W50
;12 680 L56 | . 500 o
. _ cr-  lMorieto of
reatient conbinabiasg _
. =
. M : e 8, Y
SN Bl 9 g
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Tho fertiliccers wore spplicd gnnuplly in oo dose in
trenchos of 45,0 e width ond 22.9 co depth aramad the trunl:
at o M.stonge .of 40 n. IMuring the first yoor 9/3 of tho
full doso and ;duriqg peemd war 2/3 of the full doge were
glven., Iron third yoor onvords, full dose vas orplicd annue

ally in Sopterber.

Ae Obgsorvebicns ond Chopdesl Mclyaois.

The data whorever used under (1) yiold snd yicld compo-
nents ond (2) vogotative growth charactors for tho indivie
Quedl yoors 1972, 1973, 197% ond 1975 were obboined from tho
orlgingl rccofda of the Exporimeniol station,

1. ¥iGl4 ond YiclA Compononts

1¢1  3eld of rmtg.

Yiclds of individusl paios were recorded from gix Me
onthly horvests ({ron Fobruary, 1976 to Decesbor, 1976)e
¥lcld per heetores was computed frem the obove dota,

1.2 Coprg per nut.

Four nuts werc solceted ot rendon fron cech plot (vhore
nuts were avellallo) ot the tims of bervest in April, 1977.
Copra was prepared by sundrying of the kernal for four doys
to sbout 67 molobturc contont mé ecpra welght was roecrded
in gromse The saoe nuts woro uged for oll the nub charoetors
menticmed beléu.
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1,3 fercent oll in copTp.

The c@ra.froa cech plot was sormpled to gbout 50 g.,
oven driod at, 60°C for 16 houra ond qub garplod to 10 g.
(Rommoy, 1972 b) =nd the oll cantont of copra wos estipated
by ethor extractic mothod. (Mon, 1971).

1ot Kodrht end volume of nutg,

1el+{n) Wolght of vholc nuts.

A1 the nuts with gk from cech plot wers wolched on

Uho game day of harvost ond the welpht exprogsed in grang.

4o:(b) Volume of vhole nutg,

411 the nuts with gk vore individuelly irmersed, using
o strang neoc‘i}.é, in o cen f£illed with water ma fitted yith
o gprout noor the top end thoe dlgpleeed uater flowing out
through the sprout was megsured to detormine tho velumo 4n QCa»

1.4(e) welpght ond volume of husked nutag.

7o nutg vere dohugked d wolght ond volume wore dotore
uined,
1.1:(3) Ratio of weipght of husksd nuts ond y¥iole nnta,

Thig wos dotermined from tho doda collceotsd wader 1.l:(e)
end 1l (a) abovee:



1:4(e) Ratlo of sweipht of copre ond skezd nuts,

?ide was colenloted fran thoe dota fron 1,2 and f.4(c)

menticaed above,
1.5 Lonsgle £3overs.
1.5(a) Froductim of fomplc {iowcrs.

Inober of fengle flowcrg were rocorded by cowmting tho
nurber of fomple flower scarg an tho ‘rachis sltor horvests
and pdding bo tides fipure the mumber of nuta hervogtoed,
1.5(b) &ebtting porcontoro.

Settdng porcentare was cdlculoted as

2. Vogotative Growth Charectors

2e1

Honbor of

The marbor of boaring padms por plot, at 12%3h wwor of
plonting de. 1970, vos obboined from the ylold datn ond the
percentoge calculated as

2.2 [olsht ond pirth of pein,

2.2(n) Hedpht, ’

tho hedpght of ol the polus vere mengured fronm the

32
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beso of the crown to tho ground lovel and the samo oxprossed

in motcrs.

2.2(b) Girth.

The glrth of trunk of A1 inddviduesl pelnis wos meagured
just boloy the crown (lo. Just bolow tho oldagt leef') end

reoopdcd in cn.

2.3 leavog.

2,3(a) Totol nurmber of losves produced,

Totol nusboer of lcavos produced from plontifg was reeor-
ded in Jenuary, 1977 from the tagging Dade in the lest oponod
leaf during the previousg observatimg end ofdlng to thig; the
nurber of new legves stonding sbove tw topged leof,

2.3(b) Bumber of fumcticaing loaves.

This vos recorded by actunlly comting the stonding denves
on the crown (excluding dried looves if cny) In Januwory 9977
Qbﬂawatimo

2«3(c) Rate of productimm of legvos,

Tho nunber of lcavos producod abovo tho tLageed loof of
-January 1676 observatliong were counted dn Jonuery, 1977 to
obtpln the rate of production of logvas.:
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2.,3(d) Totel lonpth.

thoe oldest functioning ical from esch trte was cut down
gnd its totol langth moasured toking care thot tho lcngth of
any porticn of petiole gdbering to tho trmb wos not oxeiuded.

The length 1s exprossed in co.

2.3(e) Length of potioclo.
Thig was measured ag gbove(2.3(4)) from the aame leaf,
2.3(f) Lengtll of leaf blede,

iho length of lenfllot booring portlon uns fico reeorded
fron the gane leal under 243(4).
2:3(g) IDroedth 0 18aVeSe

Encnl dcal was put iilat on the pround md the naxirup
breedth fronm the tip of ono Jogflot to tue &lp of snothor
lepflet o the opporite slde wos recorded in enm.
2.34(h) Ilunboer of lepflotg,

The nuober of leailets on one glde of the lonf wng coune

tcd ond recordod,
2.3¢1) Length of iceflets.

Yue lagost lecaflot on the leof vide (2.3(3))uns Booe

gured in cn,



2.3(3) Ireadth of loeflots,

the breadth ot the noxdmun point of tho lcaflot una

racordsd in cp.

2. Logf g;‘_B?. gngd 3drcht dnfiitoration,
2.4(a) Leoaf asrea index,:

The oroa of a leel vas eclauiated using tho formmlae
Y = 3,5459 + 0.3596 Jr usero X = ixb or lonpth of loof blade

in n X noxdrms broadth of the loof in m (/acd, 1977)e LAI

y, nurper of lopyoa »

wos catleculated ea Arco occupied By e polm ¢

2.45(b) 1ight nfilteration,

The dntenglty of pht £21ling wn the rround wos mGamured
in Lux uging a portable & Iux moter. fThe reeordings wore
mode five times a doy ot two hour Intervels plorting fyom
08,00 hours ond ending at 16.00 hours m ofight days (portie
ally cloudy end bright days) durdng Octcber 1976 to larch
1077 To ae:::ialc the lovelp of 1ipht inlenalty on tio ghcund,
thrce polnts wore fixed in ecch plot, one ot thoe emibre of
the plot, second aﬁ the mhddlo of two adjocent polns in 1T g
rov gnd third on the B U row ond the mopn of the $hroo ropde
ingg ues bteken as Intoengtty for that plot ot tho gtipulatod
tice, Tho maximun intonsity which tho instrumcnt eowld -
racord was 30,000 dux ond ab dnstences whore tie intond ty
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wag above thié ranpe, the velues were taken as 30,000 lux
for thoe purpose of calculaticn (liclr md Bolalkrismen, 1976).

3. Loaf lutrient Stotus

Follor onelyde for dognoside purposes are partlculerly
upgeful for peremnlal orops since they are relativoly slow
grovinge Uith thds in vicw, lecf gomples wors colleeted in
the last wook of TFebruery, 1977. Tour treos wore sclected
at rendoa from opch plot for soloction of lenf, The sompling
leef wos fixed csg + 1y vbhore W' ig the total nucber of
lenovos Gl bhe crom ot the time of sumpling (Monm gnd pone
dednl, 1998). ¥ive leaflcts from oithor oide of the middle
porticn of the gampling leof wero reooved. (nly the centrol
10 cn portim. of woch lopflot uas utdliged fop chordenl onely-
tla after diseorddng the pid rib ond 2 oo portdon of the ougtep
odge (Iremead ot zl, 1960). Tho sanplcs wore wiped wlth abgore
bent cotton tad dried 4n o kot olr oven ot 70°C o o congtent
vaights Tho sonpleg wore then cut to emnll plecos end powe
dered. The sarplos (9 freatwonts z 3 roplications) wore
ddgestod ualng a 132 porehloric scld nltrie ccia mixture
(Jockson, 1507) for estinatiae of nll) tho nutricents mentionog
below execept fop ndtrogen and ckiorinc. All the voluos are
oxprégecd in percontape on dry matior baigig,
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3¢ HNitropen,

Total nitrogen was ocgtimated by micro Kjoldhal rethod
(Jeckom, 1667)e

3.2 Ihogphorug.
Totel phogphorus wos estimgted cclorimolirlenlly by the
Ampeniun Vanadopolbdate mothod uglng o Spoctzonie 2C.

3e3. Potagsium .

Total potogeium ewntent was determined in Ghe acid
extrect uglng on I, fleme photoroter,

3o Oploinm,

slciun was determdnod in the ¢iecdd oxtract by atorde
obeorption speetro pheobomotry using a Vor, Tocht, astomie
Abgorpticn mpeetyp photometor,
3#5; lnmogly

The pethod uged for caléium und adoptod,
3«6  godium,

sodium wop dotermined in the Glacld extreoet wlth on ESt

flerc photomter.

3.7 ¢hlorine,
Tho eontont of chlorino wns cotimgtod after aghing the
gamplio vith limo by fusband cnd Coddeng mothed {Pipor, 1966),
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3.8 auphups
Thig wag ostimated in dlpeld extract eniorimetrically

uging a Kett surmergm onlorineicr.
e &0t Nubrmicnt sbatus

From cech plot coupoalio soll oxenplos oo the baglng
of four polms solected at random (the sope troes slected
Jor lenf seriples) wore talion 1.25 @ owry from tho trunk
duping Fobruary 1977. Sosples wors seporabely collected for
four depthc vis. 0425 ony 25 - 50 oy 56 = 75 oo and 75 - 100
cn using a § oo (dlemeter) soil suger. The sorplos wore oir
dﬂeci, clecned by passing throurh o 2 me alove ond opproxie
nately 200 g sagplews finolly tokon cdopWdng cuartoring
mihods The 108 sanplcs (9 troatmonts x 3 roplications x b
depths) were 'm&yma fop the followng infurmatim,

15'01 mﬂ RG"IE-! ggimo

pH wes dstormined in 4:2.5 =01l wabor retio using o
Boekmon pH ceter,
%2 Orpgsnic orvbon,

Estlmnted colorimetrically by ciromic oedd method uming
a Mott summeram calorimeter (Perur ob 2ly 1973) nd oxe
prosoed in porecnbngd.



!-2-.3 IIit!’Oéfh::! .

Totol nilrogen in per cent was ogbinnted by nncro
Ejcidhnl mothod (Jackson, 1967).

b  phognhorug.

Aveilable Fhogphorug (ppn) wns estinated calorinetrie
cally in I:zrayAI extracth uging Hlott airmersm cclorirnetor
(Wiido ¢t oy 1972).

a5 Eotaggum.'

Availeble poteoh centont wes ostimnied in neubrel noemal
erocniun acetate extract with the help of o 551 (ore photos
noter aond oapressed in pim (Porur e ol, 1973).

38 06 Coleiun,

Calcium was ostinated in nentral norool omondun ncoknto
oxtract (Porur, et gl, 1973) uelng o Ver, Toehb. Atomde
Abgorptian spoctro photometor, The valuos cre cxpressed In
me/100 ¢ solls

lx"'.? NQ‘EEG a!!{}j.

The method doseribod for colclun above wag adoptod,

39
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B. Stotisticel Mslysis

Tho data wero enelysed statistlcenlly by ocpplying tho
tecinicue of caolydis of vericnee for Rendordmed fMlogk

Desigme (Qedecor and Cochran, 19567).

The cnalyslis for oil nut chorectors '('1 «2 to 1. referreg
above) wore rogtricted to o € % 3 RED ienoring sero lovel of
Donuring (3"0) glnce data from o muober of plobg were msging
duc to neovalicbllity of nuls ot the oo of horvest in

C April, 1977 vien sampling was done.

g folloving ebbrovicticng hove boen unod in tho colum

ior tgourcaet in the AlCVA.

s - @Eemcn

o
A
[ ]

Honuring .
Y - Wwee.

Trcatmont,

+3
'
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RESULTS

1o ¥ic2d ond Yield Componends

1.1 Yioigd __Gf_u.-ﬁnﬁ *

Tho yleld ‘data for f4vd consecutive years from 1972 to
1976 end the 1én date for tho fivo yoars oro prosented in
Tatloc 1 and T“ig 2 gnd thely maﬁ.ysis of varimoeoe 4n Apnendix I1.

The yiold was simiﬁemtly incrcoascd by mfnu::ing. The
vlelds per polm were highest in plots recelving 680 g N,
450 g P05 end 500 @ K0 per paln (I, level) of ll spoeings.
Uith no monuping tho ylelds were practicelly nune, Tho nean

ylcolds for the five years nlso show ﬁiﬁ*ﬂe:"&@j@ﬂt Se

&t the closest npac.‘lng o" 5o = 501:1 (g 101?01) tﬁo IO G
page to menurdng wog ..in_mum. thon tho mueing iﬁcv‘éamd
t0 745 B x 7.5 B (S ) and 100m X 00m (u ), I* level hed
producecd hi gher ,;iema tmn 11, ¥hich was olso sgiporide to Y.,

1 n*
The poolcd romalts olso revoal the same trond,

Tho dntoraction of gpeoing wnd menurdng vas gipndficent
inaividually in 211 the yeors as woll np -“n ho pcoled ohinlye
sige Tho eﬂ'cat of speeing tes DOPe apperant ot Mghor lovels
‘of forfdlization oniy boecuse at t levol, yiold vas practde

cally n@e in old the yeors. AR H, devely plots with 0.0 n x
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Yicld of mte por poim for ths yuors 1972 to 1976 and
the mean for five ycars.

Groatuents 1972 1973 1974 1975 1976 Meon
o I, 0.0 0.6 0.2 0.0 046 Ou3
BO -H‘i 3.8 ' 8¢1 6-0 128 9.8 8.1
8y 1047  1he8 112 19.2 1846 e
31 Ib ‘060 'I CaD 1.7 2.0 01() C.9
8. i=11 32.3 391 20k W6 R.8 3546
& 1 2512 %0 ,1!-95'2 40,8 66.2 45,0 L7 «3
Qa ?.'10 0s0 QIR G0 0«0 01 0O
8, H, 8.2 47 .6 Lot 52.0 200 4.9
5, 11, 5640 6548 4746 70,0  60.8 605
&Q 15.8. 748 548 10.Y 9.7 7+8
&, 3t . 39.3 0.0 4.3 3040 3l
I, 000 17 0.6 0.7 0k 047
My 28 31,6 2549 38 2349 28,5
1 3346 %3.3 3342 5245 ln_.g 4045
Genorel reen 1944 1 25.5 1949 20.9 2249 - 23
¢ vl Wie2 1349 3749 5.3 3149 3745
Cb for levels '
of gor M 8.78 11412 756 10453 7405 385

€D for combin-.
atlay 9520 1933 1309 18.25 12420 6466




PIELD (NUTS /Paum)

YE A RS

FIG. 2. EFFECT OF PALM DENSITY AND LEVELS
ON YIELD OF NUTS PER PALM.

OF NPK FERTILISERS




10:0 m (8,) a1d 7.5 B x 745 0 (5,) spacing bad bighor nurbor
of nuts por polm thon loucet specing of 5.0 01 x 5.0 (30).
At M, leval (680 g U, 450 g PQO and 900 ¢ ?;26 ) ylold uns
the highest ot the Sy gpecing then ot 5 4° ito abtove trong
Roldg good for ol tho five years, 82 3%2 cambinntion had
givon tho higheet yleid in ol the yoarss The intoraction,

treatment x yoor, wog o shenifdcents

The yicld trend for the five yoars indlento that tho
¥Aeld has not yob ptaidlisod ma o1go the cltomoate Lov end
ek bearing ovep the years,

In dnterpreting the offoct of spocing m yleld, houover,
it 1s nceaasgr& bo tale inté accamt the tolisl yleld por wnis
aroa.' to dater;dne the optirun deénsity to mﬁtﬁ.so retums,
Computod yiclds por Bocbore ovo prosentod 48 Tatlc 2 nd $ho
anolysis of Vr.\.}:ficnce in Appondiz IXX.

'Cmtfaryll to tho ropulte of per poino ¥icidg, tho intopa
action betwed'x spacing ond monurdng wvas not gipnificent in
gny of the yoors though 1 was tho cther cose in tho pooled
aplyaios Conerally tho offcet of spcedng o yiold wag in
the ozder By > > 8, an tho letor two yeors ond 4n the order
8,> 8, > 8, in corllor yoara. The labttor trond holds good 4n
tho pcoled datae Tho yiclds/boctare wore tho. idghest ab o

gpeclng of 7.5 m x 7.5 iy thouch tho.ylolds per poln wepe



Table 2.

Yiold of mts per ha., for tho years 1972 to 19?8 ond
the Dot for five yeers.

Treatment s ."19?2 N 19?3 1974 1979 1976 - -K-iem
8, T o 20 67 o 259 109
S 1506. © 3231 2401 5121 3902 3232
S My bp70 5937 B85 7667 M3 . 5963
51 I, o 7 203 32 110 156
8y 1, 5738 6937 5218 7931  S621 . 6329
8, 11, Gouz 8737 79 17N 8255 8419
5, 1t 0 0 0 8. 9
8, 4, 3897 W58 ke 5200 2017 4187
5, 1, 5600 6575 W58 7200 6075 6ok
8, 1925 3129 2318 4263 3874 3101
- 3927  sea7  MRS7 6688 WP29 - boe
S, 3P 3926 Jo6& %133 3000 3o
i, o 2% 123 121 126 118
Ty %87 W97 395t 608% k213 k583
S S S 7093  BuO8 8879 7261 6809
0,‘5’;22"1 2997 ’4996 392 5028 3067 3835
Ce¥ & 3840 3343 2745 2349 28e3 20,8
CD for 1oV B
9ig of 1397 1047 877.5 11813 1093.5 65046

'%i'ﬁqﬁ"’*’w?mo 2363.6 15198 2046.0 1894 .0 11269
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sipnificantly higher ob 10.0 B X 10.0 0 ot the §§1 and 112
Jovols boeauge plent density vag highor at 5, (178/n)
thon at 8, (100/ho).

142 £ODpES por nug .

e copra ccntent por aut vas determined cnly ance
(Totle 3 and Appenddx IV). $he nuts wore hervested 4n ppril
1577 end sompiing wes éone frop tho ahove, Howevor no nutg
-cm:'..d be horvested at this timoe from soveral ilzo (no fortdli-
zors) plota. Iitnee the onalyals of voricnee uag roobrigtod
to6x3 RED.. (800 4a2 mﬁ é, Matoriale ond lMothoda), Tho
offoct of gpecing was Heghly significant Lo, ot vory high
denglty (400 por ho) the copra yicid (152 ) was lower than
at loyer dongitics (168 g ab §, 69 el ag o ﬁg)n Dowevor
thoro wes no difference in tho yleld of copre botueon 31 ond
Iy gpancinpgas ond theyoforc tho copra yiocld por ha vould he
poxdrun with o gpecdng of 7.5 0 ¥ 2.5 & ( 81) beeango ylolds
of nut per hectare word ooximum at thig gooednp. At 4 end
8, levelg of ppredngg no sipndficont effect of momuring wos
evident, cvon though there wos on 2nercase of 94 dgc to Ha
dovol cover M

1
(mcen of four plots) uad 128 g/mub in My PLOLE.

lovel aof SO specing,  Ene moon uelpght of copra

Thore vas no sigificont corrolation between ylold of

subs ong zeen copra por nut (P = 0.7953).
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Table 3.

Meon wedght of copra per nmut (g).

M1 Ma | Meap
5, 168.7 1677 168.2
S, 169.0 . 166.7  167.8
liean 16140 162 . 16246
oV ¢ 4,0

Ch for 1evelé of 8 -10.19
CD for combination = 1h.4

. Talble 4.

Mean per cent oil in copra

M, o on, _Hean
5, 69.87 68495 69414
4 69477 66.57 68417
5, 70415 64466 67 41
Meon 69493 66,73 68433
oV & B
ch for levele of 3 . 1226
CD for combination 1.758

CD for levels of M - 14032
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7.3 lerecent 611 In eoprg

The date on 0il perecent of copré samplos cillectod 4n
hprdly, 1977 are presonted in Toble b (ADV remiltse are pre-
smnted in sppondiz V). Tho correlaticn boduyeon yicld of
nubs por pellr d 0l contend in copra ip plotted in ¥ige3s
ile nein effocts ag well asg interaction of spoging md BNy
ring wore dgnificont, %The effcet of ponuring vag mendfogh
in plotg with lepgor dengitics vip, 5:1 md 8« The odl e
tent doecrensed with incroesad level of manuping ot both A
ond S, spacinge The effect of gpeeing wag cvident @1y ab
the higher level of omnuring, The oll gatoa( vas lovor in
plotg vith dder spucing. Ikdp con bo oz_f._nlaﬂzicd by tho negne
tivo correlotin betwocn yiold of nubs Der pain @na the ci1 -
cantent (& = =0.6013)s The ylelds per paln were Idgior ot

52 gpaeing thon ot 8, ot M, dlevel, There uas no Amifiomt

1 2
correiotin botvecn copre/nut wad oil poreentafe (L = -0. 316,

T.4 lolchh ona volum of mita,

1o4{a) UWeight of vhole nuts,

The data on moon weight of nuts and enplysia 0F vardpnee
tallc ore presented in Toble 5 oo Appendis VI regpeetivoly.
Ihe meon woight por nut vog sigificonily louor ot highop
peln dengiby (30) in gpite of Lie loucr 7i0lds por polp ot

cLose soacing (SD). Heither the poin effect of Sormring nop
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Table s.q
Moan veight of whclo nuts (g)e

I, i, fleon
8 1179 146 1962
By 1372 4247 1309
5, 13k 12l 1283
I'egn 1292 1211 1251
CV & 72
CD £8r 1evels of § 19543
CDh for contdngtim 16341
Tableo G
loon volume of wholo nukg (ce)

. H M, ) | Yot
%o 2516 2438 M9
54 . 3079 . 2956 015
By " 3103 2750. 2927
Yoo 2898 271 2606
v g - 840
CDh for levelo of & 287 42

oD for comination  %0G.2
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8 x M interaction uos signdfieant, The neen woipht per nut

fron avedlablo dete in I, plobs was 1106 g iy

1.4(b) TVolume of whole mutsa,

Tha roauits (Toble 6 nd Appondiz VII) eoro gimilar to
the weight of nuts deseribed ghovo, The correlation coeffi.
cdont Wwotuveen wolpht and volume of whkole muts uag found to
eI 0.__.75511 (Flg. b).

1ab(c) Wolpht and volume of Mmsked nuto.

Bffoet of gpeedng o volume odloge was éia}ificant (Table 7
end Appendlx VIII). The reaults revecled thst highor the pain
dengity, losser the volume of the nuts. Tho some tread was
seen in the came of weight of nutg olso. Tho ucight ond
volume of mékcd nuty olso werc found to bo pogitivoly eorroe
lated (Figs 9). |

1»#(d) Ratioc of woight of lmgked gnd vwhole nuta,

The data oo ratio of woight of ugked nut end that of
vhole nut are prosontod in Table 8 end the AIOVA tables in

Tho ratdio wap Mgher at closer épecing '_(530) thén et S1
and Spe Honurdng ot the dpher levdis of Mg increcasod tho
ratio. The § x M interacticn vas not found &o bo sipnificaont,
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Tabtls 9

Hean velght’ ond voluoe-of hushkod nuts

iieighﬁ {a) | Voluze {cc) | .
H L . man B | M, t-zeqn

8, D923 51047 5005 - F20.7 5090 59
gy - SO077 5229 5152 570.7 5537 56242
& 5373 928,00  SRG 6030  556.3 57947

Meon 5128 0 5205 54645 . 5648  S539.7  $52.0

oV S 6ot R
Ch for levels of 5 . . 5137
¢D for combination: 72469

Table 8

Ratlo of woight of Imgked nuts cnd viwlo nuts,

!11 | _ Ha Hean
§ 014469 . DY 044313
By . Oa3702 0,419 0.39%6
Momr © 0.350% 04306 04400
oveE o | W6 o o
gD fopr levels of § 0+02%%2
D for levels of M 00955,

CDh for combinatio 0403455



vwoLumE (ce)
()

700 _

650

600

550 __

500 _

450 _|

408

i
400 500 700

wWEIGHT ( 9)
(w) 3

FIG. §5.

RELATIONSHIP BETWEEN VOLUME AND WEIGHT OF HUSKED NUTS,

J Pann}

t>)

TIELD (NUTs

80

70

60

50

44

30

20

] I I I I | | ] I [ | |
64 78 23] 30 oo uo 120

FEMALE FLOWERS / PaLn
(=)

F1G. 6. RELATIONSHIP BETWEEN YIELD OF NUTS AND FEMALE FLOWER,

I |
130 140

PRODUCTION ,

|

150




ol

1.4(e) Cotlo of uddght of copra end hugkod nubs.

Tho mean dato ond  AHOVA toblo (Toblo 9 end Appeadix X
rogpoctively) rovecled that nodther tho malin offcets nor
thelr interaction had eny offect an tho ratdo,

1.5(a) Producticn of female £iowors.

The dato on fomple flower productlcan por poim for five
emsec:utivc years fram 1972 to 1976 ond the moon data for
ﬁvc years oxre presented in Taklc 10 and thoir aplysig of
vericnce in Appendix XX,

a in the case of yield of nutg, both the min offcets
of gpueing end momedng cna thelr intoractich wore sipmdfie
cent, Moourdng has bighly infiuenced the profucticn of fensle
{1 owors. The Hghast produetion was ab B, loval (680 g X,

W0 g Paofj am %00 g K0) falioved by _M1 ad tho production
wog praciically none in piots receiving no fortildgors, M
generel ond dn tho pooled anolyetg, I;!a lovel wos coanpistently
end algndficently mbé:'ioz' to 2-11. lovel which was glso gimifie
contly supordor 4o % level,

When gpacing 1g token dnto congidoration, wider the
spaeing, mord wag the proguctione For individucd yoors, in

genercl &, = 's1> §, 8nd in tho pooled enalysis 8y> 8, Sye



Table ¢

Ratlio of welglt of  copra snd mgled nud

3 I, Mem

5, 042561 023106 . 0u30
54 043338 0,3292 0«327%
& 043169 043163 0a3161
Nean T 003196 043160 03958




Tabie 10.

043

‘Feomaie flowers per pein fop individugl yoors 1972 « 1976
and $he mean for five yeors,

1972 1973 197% 1975 1976 lom
8, xgs 040 149 045 0.0 2.0 049
s, ';f;,‘- 128 25.9 16.3 55,5 3240 2647
e Yo 27 M6 /o3 6241 T 86,2
b . 'Y 049 o of; .
81 E/@ 040 0.2 o Galr 24 32
8, 'fi'x1 910 7.6 63.6 1292 77 .4 9147
'::1' H, 13648 12440 86,3 ¥4 107.6 12040
! 52 HO 060 1009 00 Ot? 042 2-3
| sa I, 177 19249 5240 155.3 882  119.2
8, U, 1536  187.7 106,43 16447 12643 14741
G 55 28 7.3 B9 29.3 246
‘1 76.30 739 5243 93.7 G2.k 710
8, 9SGt 1171 6248 10549 745 £9:9
1 00 L3 2t 2l 1.5 2.1
I, 72 9241 Sle0 1100  0OY47 792
M, ' 1077 1195 7549 123.0 9640 0% &
Gcnorel msen 606 7240 %eeq 285 Gl 6449
CoTH! P8 3.6 337 - 3246 Dleg 35,7
Ch for levels '
of g or i 19.80  31.37 %485 25,61  13.5% 9427
CD £op combine '
etim WLl G 25473 Wia35

2345 16=06

AN
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Tho mm?mcmm of 6§ 3 M uap slenificont in o3l tho
years 28 t-zeli ag in the corbined molysiss Sho offect of
gpacdng wns 0ot abt a1l scon in plotg recoiving no fortdile
zorgs Bab wcn the polus vere fertlldsed oithor ab M, or
M, layel, taiqer apacing (s,] oad 32) ‘had procuced gigifie
contly more fiovers than tho closest gpoeing, Sicdlerly
c’mrﬂ.ni;; 1972 t‘;o 19?4 the effeqt of nomuping ung ovident only
'eﬂf-m tho palns uers gpnced wider (51 end G ). Dat An the
pooled cnglydig, o effect of monuring wog ovident 4n 010
soF gpoolng oleo. Gl combimation gove tho Wighost yicla
of flovers folloued by 9 1 and 8 Sy H& In o33 the yearp,
There wns o m&m.,y sd.mific nt posltive gorreliation (2 = 0, ,;?(}lf)

botyeen yielcl and femele flower producilon (Fip, 6).
145¢b) Satt:!.ng percentone

 The dota < pereant floyee set for- the conoocutive yoars
1972 %o 1976 ‘end tho mean for five years are given in Loblo 1
and tho statlstical onolyeis in Appendix XII,

In 1) the years the offect of monuring wag higbiy oA mile
ficont, The pe reent get was high dn fortilized plobs ag COe
pered to n@mfertilizac. piotgs The interactim of gpacing
end Genupring :i-zas gpdiieent in three yoora vic. 1972, 1974
ond 197%. At all levels of sppelng, monuring hed dnerensed
the sot, At I, lovel, spacing &4d not affoct the got, bub



6,740 22,050

Table 11
per cent femaia flower geb for the yoarn 4972 to 1976
ond the meon for five yeors. .
Traatoomts 1972 1973 197% 1975 1976 . Moan "
8, Uy 0400 © 18479 1176 0400 22427 10456
o By 26406 30473 W48 27.20 P55 2970
5o Ty 32,38 ¢ 31449 3248 30,76 3428 32.38
8, Yg 0400 555 8.2 20.19 2261 12,53
8y 1, 370 . 4090 BB1  MT1 U225 30.37
5, ¥ 28R |, 40483 48,86 L5.52  h3W35 40468
5, Y, 0400 ' 13460 0400 0400 16467 6405
§ 1 1 3170 . 30455 5057 382 3375 35.70
8, 1, B4 50 50488 W81 WPM16 b290
% 1943 827,00 26t 1932 29,03 2he19
S;-! 1997 28480 3359 PHO7 bak0 30.86
52 2201  264L8 3382 25.5% 32453 28495
i, 000 , 1265 6468 B&HO 20,85 9.7
H, Y5 ;3386 B39 1.8 a2 O
My 3099 ‘, 3581 44407 !49-36 k1460 33.5%
ymeral mosn 20462 274 3131 204,65 268 97 .73
W g 135 | 4241 2543 b 390 3.5

CBH for Acvelg f .
of § o i 2789 1153H 7.9 3850 124731 B899
Ch for combine ; _

atlm L8371 119,979 13.708 84450

30
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at My snd 5-12 lovel of fertiligers, _t,he set was Mgher in

81_ and 32 pliotg thon in SG plots_.

~ In the é%.zabinad tnalysls, the maln effecﬁa of spocing
and m;ranur_ing Iﬁem oignificent, Yrortillsation. -as well as.
yidor spa{}ing:s (8, md 8, levels) had mcmasga& the per cont
got of fopple flouers,

2. Vogotatlve Growth Choractors.

A lergerf percentage of poiwms had come to beardng by the
12th yoar (1976) in piotg rocelving fertilizors than In un
foprtiliged pib?::a (Ref, Table 12 cnd Appendlxz XIIT), Opoeing
hod no affaet;j on eeﬂmcsa of beering, The offcet of manure
:m-é uag -Mgliy d.enificent ovor no mmmzdng (zezc)yzl‘nre ag

menuring nb H:' end I”a lovel did not show oy ddmificont dlfe

1
feraneo,

"

2e2 Hedpht ond pdrth of poima,
2,2(3) .Fﬂigtétt
Tho meen helght of pulms mecsired in Docerber, 1976
(12 yeors oftor trangplontdng) s fumishicd in Tatle 13,
Fige ¥ and L€p MNCVA 4n Appondiz XIV. lmnuring clae had
o gignificont effcet on oy helght. Tho polns in piots recele
ving fertilizers (M, end M,) wore taller than polms 4n
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Table 12 * "

Per cent of bearing palnsg por plot ab 12th yoor
of plonting (after enmilor trangformation)

" 1, o, " Yo

8o | 1095 66489 70:19 49 ¢3¢

5y 1946 §3.51 77403 60400

S, | 10.00 75400 90,00 58433

leen ) ﬁ3-ﬁ? 75413 ?9.0?? 55«89
GV & o 233 . —

¢b for levels of ¥ 134000
¢n for comidnatim 224547

Table 13.
Fem helpht of polng 4n neters -

My T w, |y, Hon
s, 100  62R 663 46
5 1676 5.963 5.9 WSa
g, © 200  SMa 550 W
o . 61 5.879 5.0 b
wa . e B

CD fop levels of 025895"
Ch for comkinaticn 140211
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unronured plots (I-!o}-. Iowover monuring at the 1;12 Jovel vas
not more beneficial then menurdng ab the 1, lovol. Tho dAf
forencog in halpght eannpg pelms plented at ¢ifJorant sproings

vore not statisticelly apnificent,

Thore was sippificont positive correlaticn botweon hedght
- of polns ond Fold (r = 04671).

2.2(b) @lrth,

Tho effcéts of gpoeing (8) or oomring (n)‘z-zcara nob
sgnificent Curdng the years 1972 ond 197%. Tho offect of
menurdng ves el ondficont during 1973y 1575 ond 1976 ng well
as in the combined analysls (Toblo 1, Fipe? ond Appendix Xv),
Pelns recelving fertiligers werc haoving oore glrth than polos
recciving no fertilizers cven though the roeverse trend vos
sean An e year Vige 1973. |

Sl@iﬁcapt corrclation betueen girth ond ..'ﬁeld of
pelng vaa obipined; r being 048404

2e¢3 . Leaves.

Pe36a) Toleal nucber of lcoves produccds

Tm_data on total nunmber of looves produced sinee plonde
ing ;i‘q:g- indiv:lmal yeprs 1972 to 1976 end the moen for five
yoors arc{pro_smtod‘ﬁg.n Table 15 end their statistienl mply-'
gig in Appcndlx XVI. '



Table 1‘4’ .

veen girth of trunk below the crow (cm) for the individunl
T gears 1972 to 1976 and ;he' pean for £ive yoars..

M&tﬂéﬂta Tie 1973 7% 1975 197 Hocn

8 Vo P87 8.3 72:3 792 6945 77
6y My 7ot 79l 7Be2 | 70w 7647 787
g0 1, 890 75«3 7240 83:1 05 °  B0.1
8y iy, 915 831 bk s 67,0 7842
8y 83¢3  B1e} 7548 86,0 872 B35
By My B3  B0W5 77 8.3 829  87.2

77:5 8240 70l 7449 634l 730
87«5 8043 - 99.0 OO B2 8246
8645 7949 7740 6949 8340 79,3

d*

{\?_} “gs‘h m&’i
o

sé g2 8047 Pl ale 807 7546 7847
5, 89,7 016  76.6 @22 77.3 Bl
8, 83.8  BOJ7 7545 7540 7549 78+3
U, 8246  Oed 724k 7542 G640 762
- B6,7  B80e3 P77 835 797 816
ly B80S 7BaO 76 ols 79,8  B2s1 80.7
genoral mesn 8563 B140 7545 795 763 7945
oV 5 85 540 70 . 83 32 68
of z;ffsor' tevele 1405 - 6455 244 3.62

CL fop Corbine S . R _ .
oblom - 701 - Me W17 6427



Table 15 »

Total: numbor of leaves

@ueed per pelm sineo pienbing Lop
the yoars 1972 to 9976 mé the mecn for five yoors

1973

60

ostoents | 4972 97 1975 1976 tem

8, 1, 54407 57,50 63450 P0.27 08350 65.29
g0 1, 7717 0850 95490 410-23 121423 99,25
8, i, 78+30  BY.87 100450 119597 122417 100.96
8, 1, 60/50° 69,90 7780 67413 95,7 78410
84 My 82430 96,00 107,67 120,50 133+13 107.92
8, 14, 86,00 9940 112503 1270 93883 912499
8, 1, 60,30 68.87 77487  87:23 9740 78433
B, By 86450 100477 11377 12643 77 113.65
8y Yy 85420  99:53 111467 125403 1023 142459
8, 60.0% 7862 87,70 9749 108,57  88.%
5, 76427 B8MH3 99417 11078 12242 99438
8 77433  B9.72 101410 113.30 126,47 401,56
i, 5749 6542 7306 B4.% 9202 3.99
by 81499 0508  406s8%  199.06 132.0% 107,00
1, 83447 96427 108407 120487 133,61 108440
gonoral mean P21 85,99 95499 10716 119433 06Mh
Vg o 66 63 G 66 68 647

Ci fop jovels : . - .
of 8o N LSk 5,k09 6el0% 70@?3 8-15’9 2.699

Ch fop combine | C ‘ o

ablon 7.7 9.368 11083 124251 '3!*0133 Yo7
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Spocing no woll as oonurdng bod .mg,m'y Aenificont
effoct m Leof production in old tho yoers. Ihe conldnod
cnclysds eloo rovosled the samo repult. Wder the spoeing,
groator was tho production of loasven end 10 E?. ::"A 10 n (52-)
ond 75 1 & 725 0 (8,) spocingo wore plgnificantly gapordor
toSnxSao (.QB) spating, Also Yortilizor epplicdtion glipnle
ficently incrongod tho productian of loovegs Howovor tho
diffevencos botween M, mad Y, 1evols wero nof dAmificant,

2,3(b) Huxbor of functioning leoveds

The boneficisl offocts of wider spreing of wold ag fortie
14 zotion vope cvldont (Toble 16; Figs 7 cd Appondiz XVIT) on
tro ancbor of Hfunctioning leaveg, Polng rocciving fortilde
gors hod o greater numbor of fuctiming Toaves than £hosd
receiving no fortiliserss Pelag in vidor gpacing (8, tnd 82}
had pore nunbor of Aoaves thon dn clooor cpocing {@0),

ober of logvos end paln ylolds were fowad to be posie
tively snd dpplficantly ccrreloted (¥ o 08100

2+3 (c) Rate of proaction of lewvog.
Tho dabo gpe prosonted in Tatlo 417 ond Appondix SVIIT,.

the rote of leof productice had stobiliecd by 4972 ond
thero wore nNo wide Vordaotins in miccooding wors. Ag glrecdy
geen under totel nupbow of loeves proGuced &lnco plonting,



Table 15 .

mnbdr of Joaves por polu for individual ¥yoors
1972 to 4976 ond the mopn for £ive yoorg.

Trotmnts 1972 1973 497+ 1975 1906 tomn

Eq HG 8467 897 12:+3 9.03 1047 9491
8, B % 22,23 23.33  22.27 27423 2450 22471
%% :42 2343 2347 27613 21.77 26420 23420
64 My 1223 1197 1We37 12450 19400 13.29
Sy M, ol 50  2Wl00 2277 D4.97 28.53 2h.99
51 3‘1’2 25450 8533 23473 2450 28450 a5 49
B Yo 104G0 10473 10400 1117 11,67 1071
S 1y 2L,77 23477 2477 03433 28487 - 2497
R 23457 26497 | 2267 23e37  28.30  2k.03
B,y 18.11 18459 33461 73 20439 18461
81 20471 20:70 20429 1979 2401 2110
sé 19,56 00422 19,21 10620 22,00 20420
Yy 1030 10456 12427 1103 1239  11.31
' 1, 23:83 23457  23.27 22,18 27,30 24«06
1, 01423  MeQ0 22458 23421 27:67  2hShH

conerol pen 1047  19.8% 19437 18481 2245 19457

oV g 7.9 78 846 8 7.1 749
CH Lop lovelg of .
g or i 14529 1496 14669 1586 14586  0.896

eD for combine '
aticn 2,688 2591 24891 2759 2740 1.952



63
Tapie 97«

Rate of producticn of 1@&#@5 o paln for the yoors
1972 to 1976 @nd the meam for Lfive wors

o A%5 9k 10 10% . tom

8o BO. Ge3 6.2 640 58 G40 643
gl M8 M2 M0 12 105 110

B M, M9 M7 106 15 106 113

8y Yo 845 Bab Belk 9.5 100 940
& My 125 137 117 12.3 2.3 125
531 1’72 1440 j13i‘7 1249 134 1343 1345

Sy H 846 846 040 93 102 D41

8 ¢ Tra L 13,0 1345 13.8 1347
My el 3 13:3 0 130 e 138

%o 1040 9e7 90 95 943 949
8, 1147 1240 1140 1147 1149 1146
5, 13.3 . 124 118 1240 1248 12:2
H, 747 748 7.8 8.2 G40 8 1
H’? 12.8 131 1147 1243 122 12
H, 133 1352 12,3 12.‘5 12.8 1248

Generaluiean 113 1ol 1040 1141 T3 111
oV B 745 97 72 Saa

Ch for lovelsn

of Jort  1.0% 080 1203 0479 0459 037

Ch for codiine
aﬁim? T 10 7478 137 102 0463
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apoeing as well og menuring hod slgdficont offoct on rote
of protuctio of leoves ols0. '

2.3(0) Totel length of loaves.

Tho doba for five consocublive years fron 4572 b0 4976
end $ho mean fop five yeors are proscated In fodlie 18 mnd
their onolyots of verdoncs in Appenddy XX,

Tho offcot of memaring vos Hphly sigrificent dn o2l tho
yéars; ag weil as in the pooded malysies, uring aelthor at
i, or i'zg devel Incresstd tho lenf langlh gipghdficontly over
My Jevel though there veb no gmmilicont dAficrenco botucon
1, =ad *:2 1lcvel. Tho loof lenpbh was cleo affcetecd by gnace
mg (1973 and 19¥5)« udth increcsed spoelng, the lenf length
incrensed in )19?3, tut thie roverse uas tho cose uith 8, in
1975+ Bovever no gipnificont &fferences wora noticod in the
ccoidned malya&s;l |

2.3{a) Length of peticdle,

Mg vas rocorded aily onecs The data oro progented 4n
Zatile 10 shd AVOVA in ippendix XX, The nodn offcetg of both
ag:acmg end momring md tholy dontoracticn were found o ho
Cidgily sippdficonts AL olld lewols of spocing, fertilizgation
had increcged tho leragth of petlolog as corpored b0 unfertie
iizod plotos In plots with no memuping; laagor petiolos



Tablic 148.

Homx lenpith of leaovos dn cn for the yoors 1972 o

1972 1973 97 1975 1976 lemn

Sotly, 74,7 3B MOSe2 370 4637 36
8, Hy 5347 52846 57949 G674 6353 56964
g, S72  Fan6 S5 687 650.3  576.3

5,7, B3 B30 M0 M3 BN 337
8‘; 2-11 50046, T20e3 5090 5577 G011 555 o7
5y 1, 530,2 G113 Sh5.8 571 O11.7 555.8
B, My 380 B18.3 26,3 3258 We2i Mg
8, u 1 5%z H46.3 SO« 55143 579N 5503
B, 1—112 5382 67942 9297 Gldie2 561e3 5749
3, holie6  W71.2 5926 50243 5851 51343
&,"31 e P 40045 51945 S9bed 5581 51541
Sa ’4'57 q3 51“? !9 ’“5‘96 *1 !%73 L] 51}3-5‘52% 509 19
T&ig 3918 ] Loy 7 37040 L6245 %40 «S
-y 529.8 534l 631 H5G7  C0%.3  Byoad
- G514 §71eh  BU0s1 5614 620.8 56940

{cnoral oo . '
: G010 5039 509 L0647 56249 51928
CT §  7e3 . 08 72 Fe3 6:2 649
ch for lovols : ' : ‘
of sop i L8  U7H6 .50 20,50 2 88 23445
ch for G042  B82.89 63429  L5WO0 %1413

coribinptin

6042

6o



Iable 15«

Momn dength of petiole (cm)

g 1207 1613 1637 14846
% | 122:7 7 15040 13941
8, . 133, 80 1500 Thret
deen - 12549 1913 W6 349

vy 3w
CU for lovels of g

gor M 53t
cp for combinaticn 9".19\

Tab?t.e 50

Mom length of 3.ea,£{b1§zﬂ@ {loaflet bearing poréim) |
o

LM . Iii L M,

lean

¢ A P B
8 F30 W37 49543 L1743
By 33847 15643 46240 %1940
& 3327 %3240 W3 40240
Momn 33841 ¥d0 U662 " 0.8

C¥ 5

Ch Yoy levels of ©-
. Ch for cophination

28
&7
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were produccd ob the wideab gpecing {{3,)) wiicre ng the rovores

trend uwas cheeoved in 111 ond x! plotge

2.3(£) Longth of loof blodo.

Femmring (h and 11,,) bad mtmificont offoct in tho 00
duction of ionger Plede peorfdon thon wnppnurod plota (Pablo

20 ond Appcndix XRID,
2.3(g) Docdth of legvos.

The roglio (Yablo 29 and Appoadix X3II) indlcatad that
tho brondth of doavep vas increased by meruring., Tho broodth
of Leaves wos only 109 co in padns recoiving no fertilizers
ca caporod to 21k oo it omurad pelbs.  Thoro wore no dife

forancos betwean poiwe in 3%1_ and I&a plota.

2.3(h) Tuchor of leallebs,

Tho dobo on numbor of lenfints an ono gide of o ool
for five congecubive yoars fron 1672 Lo 1676 grd tho domn

for five geoars vore studled. (Yeble 22 mnd Appondiz XHITITY.

e offcet of monuring oo wung k LJ slendifieant in
a1l tho yoars cg wolld ag in coidned ciciyados . Mmwring ot the
hchesd (1 ) md cediun (.;1) ievols hod roouited In a1 inevope
god nu_;gbur of lonfloty, but the didffercneos bebucon I*2 end i—i’?
wore not clgificont,



Tablo 29
Mersi broedth of leaves dn om.

Hemn

1, Y . 1y Hoon

1596 25,3 2276 20%2 7
68,5 2156 2018 1953

160,8 20049 210.9 99247

1650 2138 213h 197k

cvd

640

¢D fop lovels of M 11478
¢p for combtincticm 20439

68



Totdo 22

Moan nurber of loaflots (ca @ic olde of a loof) for
the years 1572 to 1976 and tho o for five P arg.

63

/[ e

1975

976

B 1973 197% Heen
&ty B3: 86,8 98,0 8648 1012 91s3
By 1, - 117.9  108,8  108.8 1156 1187 110

/,ééo 4, 11929 11%0 - 1902 1163 123s1 91647
Sy My OFa7  8%¢1 9949 | 959 1085 9840
By Uy 1953 10643  908:% 1155 12149 1155
8, ¥, 118e2 T M0 0.6 199:0 1234 1170
§, 1 93:2 90 G40 8948 103 . W2
B, 1, 19748 1097 1071 1091 1222 132
8, M, 12048 1194  106.3 1114 123,9 1164
N 10761 1032 10547 106s2 1953  102.3
g, 1930 10341 10663  110.5 117,90  110.2
Ba 110s6 06,5 1025  103.5  196.5 1079
%, 00V 8848 0743 9162 0% Olief
H.,, ' 120 0‘3 108 !3 108%1 11 3023' 120 ;,_C) 1 1!*02
M, 1196 158 1090 1156 1235 11647

Coriernl mOANn 11042 0We3 1048 10647 11643 10845

i 133 3sD 749 5.8 302 .' 746

¢D for lovols ‘ | |

of H. - 107 WD 7482 6423 357 3407

CD fop comble .

naticne 2041 6o 13593 10,80 652 6,02
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2.3(1) Leagth of leaflobg.

The dotn rocorded durdng 1970 md the melysis of vorie
gnees are’.presemted In foble 23 and Appondiz XAIV respcobie
VoIe | |

Ihe lanpth of theo longest loaflets veg Ez%gnﬂ.fé.cantly“ -
M ghor in palnme recoiving fortilizors (4206,.2 czz! ab ¥, g

. M
13042 o ob 1, o8 compered to 95alr en ot 1Y level).

203(4) Broadth of lecflobe.

Slrdlar to thoe longbh of dlceflots, tho brosdth was ine
erccoed by fortildcetiam, Poln density vas aled famd to
have inilugnee of on brepdih, ?ain‘s ot locser Gonglbios

«s ’ o&id 82_) had produceqd brosgder loaflicto as coopored o
ripheot dansity ( so)a (Tohle 2% ond Appondiz XXV).

2Mi(a) Loaf aren indox.

The mesn dota ave progonted dn Teble 25, lig. 8y ond
tho enalyeis of verdenco in Toblo in Appendiz XRVI. |

Tho effcet of both gpacing mnd nonusing és woll ng tholy
intoroction wore bBiphiy zﬁ@iﬁ‘iean% At o2 iéVt‘?jla of spneing
menuring had ineroased the Loefl Arcn Indoz,, By -
;ﬁ_so, ab il lovels of pepurdng, LAY vag found o increoose



Tablo 25

Hean length of laageat Joof et (cm)

g, 9546 12246 130 4207
84 9745 12%49 3141 11748
533 $3e1 1212 1255 1933
Yean  S5.b 126, 1P - 173
Vst ’ | 1043
CD Sor Apvols of 11 12492
Ch for cunblnabiag - 20499
Table ok
Moo broadth {(naximum) of Ionpest leef 2ot (enm) -
MO | 54 1 ‘ﬁ I=28 | Yern
S‘i 533 - P47 G470 N T
8, D20 . 6483 Ge?3 6.26
Hean S0 04006 Ga0y 6449
GV ERS -

eh for levelgof S or ¥ 0e33
Ch for cumbingtioa 057



Tablo 25

- Leef Avce Jadex

R : .Mé'--*'}
Y, | t&? M o

80 2e32 ﬁ‘.?li' ?a% . 5969
S, 190 360 350 . 286
8, 065 12 % 151

Moan 49 B409 L7 3.3

G+€0

v g
Ch for lovcisof Sor i Qu316

Ch fopr cothinotims - 04547

Tablc 26

Momn 3icht intcnsiby (uz) por day Failing
@ the pround undey the cmuopy of differegt

troptnonts
R Vg Tom
36 " 10041 593 1939 %401
84 ™o81 5767 4846 8521
5, 18072 12514 0660 13404

Mom 14364 6290 LV 8711
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with inercases in polm deaéity. Tims thoe lcaf area wng famnad
to bo affected by spaeing es wall op mepuring,

The correlatiam betuwoon LA ond ylold vag not alpnifi.
cént (45 =‘f},013}. Imt vhen LA end gleld wder the same
gpacing uvere teken inddividunmily, it vas found thet thoy wore
highly corpelated vi;a.} for fy T = 0889, fop 55 ¥ 4 04802
aad for &, ' = 0.8204 ' |

2.08(h) Light infiltorntion,

Tho moon doto (e moan of differend doyo ap woll ag of
difforont tioop of ths doy) of 1ight intenglty in dux £213ing
o thae groand aro pregented in Toble 20 ond Fige 8s

The intensity wog o =imn 0 vider gpocinge 4¢ 8> 847 Bye
In the cags of offcet Of panuring, the intonslty wos moximus in
plote withont fortilizatio (14,) then in plots rocelving fortl-
Eigem (Hi'l end -!-'12).

The ecﬁm&am&‘l gtuddes rovesicd that thore wop oignifie
eant but nogabtive correlstion betuwoan infiltoration cnd LAT,
r being - 0.909. The corpclaticng vith nuchop of functioning
1loavesd (2 ==0.591) mnd-7i0ld (P ==0.297) wvore foma 0 b noe
gtpniflcemt,

%+ Loof Hutmdob sStobusg

Tho data co per cent content of I, P, K, Coy Hgy Uey C1
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mnd 8 in loofl ofe presonted in Table 27 end tho analysig
of verisnce table in Appondix XXVII.

3.1 Nitropon.

The I levol was eignificantly hiphor in plots rocelving
fortildzors thon vnfortildged plots. Houwever there was no
simiflcent W fference botueen 'palmé reeciving t-I,' ond thoge
reeelving 1, levol of fortilizers. Flont donsity had no eige

nificont offcet on the leafl M gbatiso,

There was a simiiicont pogltive corrolatiam botueon
foliar nitrogen lovel ond yicld of nuts (P = 0,8329)(Tabile
28 ond Tige 9).

3.2 Phogphorug,

As in tho case of N, the leef P lovel uas significantly
Hiecher 4n fortiliged plots, When reolng woere gpeced vider,
tho P lovel of lecves vag dlpo found to bo slgitficently high,
Phogphiorus cantent vas algo fownd to be posltively ecrrolated
(r = 0.0719) with yleld, (Inbtle 28 ond Fig.-9)s

The intercorrclation betucon loof I end Loef P levols
vore oleo found to bo sipgnificant, r boing Q.669% (Tablo 29)



Toblo 29

Meant porcent of matrdanbg in loof on
owen dry bosis

/3

ca g - Ho

4] | P K cl 8
| 90 1*50 008 010 0633 . 0«39 0,57 030 0059 019
By M, 1u53 0412 Babi 0o OlS 0410 0,87 0418
M, 186 . 0693 1503 0al3  Gol3 0495 069 0.97
A 1010 0e13 0427 0a43 0478 0u3 053 0415
¥y .37 Outr 078 0%G 0,61 0423 054 0416
M, 1458 Os10 0499 0a38 051 0x21 0.8% 0418
¥ 1.08 Osflr  Co32 0,32 0.64 0uF 0469 0,18
M, 1252 010 0480 G50 0459 031 0467 0,18
My 1497 019 0487 0439 055 027 G799 0417
8 129 012 1512 0ol 0a53 0423 0471 0497
81 17435 0Os 1 068 0!"’2 GQGB 0026 0«8 017
8:-3 1.30 Q15 05 0442 0458 0O 0472 0.18
3'40 1_@06 0293 0e31 0.0 0.70 G0 0000 Q.15
My Tolils T Outlr’ 9400 0450 0453 0423 0,60 0418
LA 155 Dotk 9ei7 00 051 021 0477 0.97
Cemeral Meaitelds Odlle 0482 Ouli3 0458 0428 0.69 0497
cvd 1620 Ze1 235 22:5 13:8. 12:9 3.7  17.9
GD for :
lcvela of  0e219 0010 Qut92 - 04080 007 - -
Sop ! ‘ _
¢h for 0&372 0'05"" 0.333 - 00138 TCetld -~ -

comblaslim



Iable 26

Corsoloticn botueon vioid of nuts ond £oldap

nutrient lovels.

Matriants r ‘ Matrients r
1. Nitrogen © 0s8329n Y. Inmeglun -0 5605
2, Phogphoris | 06719 6, Sodiuo =0s340
3. Potaselun | 0,338 7, Chlorine 0272
e Calotunm =012 8y &fuiphup 04320%
= glgificont ot 0405 Lovale
Table 29
hter correiaticn botucen £oliar
nutrieat lovclss
- m P K ca - Hg
B = 0.600%  0F2W7s 0.2k 207769
P - - ~0+1023 . 0 tﬂﬂ’{g f@ 0700
K - - - 0,5446 «0s8961 ¢
o = - - . - ﬂﬁbm.

ﬁg - dr : o- ’ -.

o gmificant ab 0.05 lovoly

76
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3«3 Eotagsium,

At 6l) levels of spocing the K ‘cmt@nt of leaves wag
aignificentiy lowor in wnfertilized plots, In !.32 plots tha
% lovels were simificently hipher thon in E»‘i? plotg with
higher poin deugitics (sG end :’31) t}}ﬁugb there vog no sipnie
ficant difierange between Hy and I in 8, plots. In M, and
M, levels of ferfdlizatica, the plots vith Wlghost denpgity

(&, rogistored significently higher K levol,

Tho roletion Detween yicld and folier K dovel, though
positdve was found $0 be nnegignlficent (Table 28), Db
H/E ratio end :{ie:i.d, end 'fo:!iar I level 2nd K lovel vors
correlatod r being «0.4379 and 0.724%7 respeetivoly (Todble 29
end Fige 9)e The correlobtian botwoon poreont oll and folipp
K wog nob elgificant (T = 0+242) |

3o+ Codciun,

Ca lovels 40 leevos wore not infincnced by my' of the
trcatuontse. Tho mesn Ca content recorded ronped betweon
04364 and 0548%, There v}as ned thop ai@ifiéant .correlaﬁim
with y16ld (2 = ~0s1342) nor with other follor nutTient
leovolg (Izble 29)e ke K/Ce rotio was increased by oamuring
(Tatle 30)e



Tablc 20

Fatio of follnr matrient lovels

78

H/E ratio

. K/Ca
oMy n, _Mem  M o omn loen
Sy 257 101 0.90 1463 0485 2401 3570 2.3
8, W07 176 1,60 2.4 0s83 1470 261 1.65
92 3.8 ?.@9‘9 1480 2&36 Ok 10D 2623 1956
loen  Ju47 156 1.3 0478 197 2.8
Tablo 31
Si1 pll ot Afferamt dopthg of
e ORI IR L

. | "bepths o

Ow2fcn 25«50cm  S0=75cn - 95 a 400 em
E‘b Lralt & 547 a2 & 546 Je8 = ol L) = 543
S? L6 = 946 Lo w Gab 308 = Sl 3.8 = 5,k
Sy a5 » G0 40 = Tk a0 = Fe2 329 = 5.4
Hy G2 » G.7 5e2 = 546 540 = Gk Te0 = G
M‘ %aS w 167 li-;"] - 47 ot = %e L) = k.8
152 'tS*.:I-i- - 1},6 1{’4.0 - z*‘il!‘ 308 - 3%"1 3.@ - 24'.2
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The ¥g cantent of lcovos docroased vith fertilizer
spplicatians froem 0.708 In wafcertiiizod plots to 0,539
in Y, and 0.915% 0 I, plots. fpocing hed no effoct on the

1 .
nagnogium content of logves,

There vas no airpdficent correlotion betucen Mp lovels
end ylold (Tcble 28)s Mt the intoreorrelatiocng betucen
I end lig lovelg, end K gnd Mg levels wore negntive ond denis
ficent (Tablo 29 ond Fige9)e The sun of K, ¢z and ig wos
found bo be 14y .., 2.03% md 2,087 In Hoy M, ond M,
plobe regpectdvely,

3.6 Sodlun.

The Ha content of leoves wos lowor in polms rocelving
fortilizors thon in wnferbilized prlmg, Tho adntmt vas
higher In polng in Qe ?&0&8 then in s,} and S-Q ploto, Tho
corrolation cooffliclent on yicld vas nMecimificant

(T = «0&3U0).
347 & 3.8 ghloring gnd gulphups
fcither menuring nor speelng affected the CL and 8 con-

tnt of loavos, Tho €1 volues ronged betucen 0.53% 1o 0.674.
auiphur contont renged bobueen 0,157 £0 04184
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Ho signlficent corrpelatimg wepo obigined for these
nutrioents with yield (Table 28).

b, 031 Hubtriont shabus.

%ot | 41 _Roeetion,

The date on rengos of pll for the four dopths iz,
0~ 25 ¢y 25 = 50 omy 50 « 75 cw and 95 = 00 oo oro pro.
gentod 4dn Table 37. ‘Tho pil of the godl ﬁceméacd with ine
epcaging lovels of fertilizetlon, Conerally tho pH decrcased
uiti} dopth egpeclelly :i.n plots recelving the highost doge of

fortiligeors. There wos »o effect of spoolng o ph,

. %42 Orgonic cprbon,

Genera:;.iy there was no significmt Giffcrénce in orgenle
carbn econteont () of the =011 tue o treobtment effect
(folde 32 end Appendds XWVID). Eovever, the doka for tho
four dopths showed that the orgenlc corbm content gradually
doepeanod vitﬁ depth ond 1t was mly 0.2477 (Coeneral meen) ot
the lowcat dopth of 75 « 100 on as agelnst 0.6573 in the top
layor of 0 « 25 om, o

Le3 It FOrSh,.

In genercl the totol B conbent of goll ot the time of
sampling @ld not reflcct sy verdptlon duo to ferfiligsep



wole 32

oon cantent of organic cerboa (%) in 203 at
differcnt dopths of poopling,
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Dinntice

B oyp t'_-_h “ _
0«29 o 25 50ca 50 .75 e 75 - 100 B
E’o My D547 o.w‘ﬁ 04331 04197
Sy, 04595 0+511 035 04292
& Uy 04752 Oslelt3 04359 0+251
84 1y Q7% 0.483 Oa389 0239
84 Hy 0.6 04905 0e331 Qel4
84 Yy 04602 0eh65 04320 0180
8 1, 04623 G438 0:297 04275
g, ¥, Ou70% 04439 04219 0+309
82 E»Ea 09595 Os40% | D+219 0249
8, 0,631 0.470 04348 Oa2h47
84 04679 036 " De339 * 04220
5, 04661 | 0.8%3 04245 0275
¥ 0637 © 06D 0331 0s237
My 0256k o.f;‘_o't 0s 201 04289
7, 04670 O4h33 0.299 COe2oh
General nem 9.657 04166 0.311 04247
U % 25,0 12: 136 3647
PDiwiE - - 002k .
Ch for ¢ole - - 0073 -
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opplication (Table 33 end Appendix XXIX)s Iowover the main
ef fects of S snd M were significent for scemd pone of same
pling (29 = 50 em) onlys; the N content reduced as the spacing
increased end the N content increased with increasing levels
of fertilization, In general there vas glipht deercass in
the mtrient ,_:L‘ev_@lg wlth increasing depths,.

L phogphorugs

The effect of mepuying o the avellable P sbatus of solls
was highly significant in the to_p 0 « 25 cm loyer, (Tablen 3%
and Appendix XXX). The P content of the top 0 = 25 cm of the
soil in unfertilized plots was less then % ppm, This was
comparable with the avallable P gtatus of the lm-ze} layers
(25 - 100 cm) of fertilized ag well as unfertilized plots. In
the 0 « 25 cw layer of fertilized plots heavy bulld up of p
was evident (158 ppo in M, plots end 55 ppm in M y plots as
compared to ¥ ppm in HO plotg). '

%5 Potasgiug,

The mean data and the abstrazcet of ANOVA tabies for 211
the four depths are presented in Table 35 and Appendix XXXI,
regpectively, ‘

Manuring alcne had slgnificent effbet on availsble K
status of soils at all the four depths., The X ghatus of



ioble 33

Mo content of nitrogen (%) in s0il ab ddfToront
depthg 0f sampling,

843

b¥ ep t"h

0-25cn 25«50em 50-75cm 75 100 e

0e041

Natictiag.,

8 Hy 04036 04030 0:032
Sy My 04047 OOy 0.033 04029
5 ¥y 04049 04049 04033 04033
5y ¥, 0.0k 04032 0.020 04033
5, 1, 0045 04026 04033 04035
8, 1, 0,039 Ou0l2 04031 0,09
5 N 04083 04033 0030 04034
8, M, 006 04036 0+031 0,033
8y H, 0,048 0035 0.031 04039
& 0046 04042 0032 04031
By 040k 04037 04032 003
& 04046 0035 04031 04033
¥ 040l1 0433% 0:0%0 04032
", 04046 0.033 - 0.033 003
1, 0.GhS 0«0k 04032 0,035
Gonand ot 0.0Ul 06038 04032 04033
ov 3 1247 13:8 1546 1646
SR Lor devels 040047 . .
€D fopr comble o 0.0087 - -
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Table 3%
Meon content oﬁg phogphorug (T}aﬂ) in coll ot dlfforent
pﬁms of gampiin g-
_ o 3 ep th -
| 0 =29 em 2;-30@3 50 = 7"'&3 ?,;-mow
&, xao : ‘34667 .c...ae‘? ,47@ @.800
g By 754033 34700 0+30% 0433
& Uy 128,633 Ge233 04670 14000
8y ¥y 5 067 1800 0e33% 0+%33
By My 534000 10007 0+770 Cate33
8y ¥y 2112367 154067 04570 04633
Gy g 24300 12333 072 04667
8, 1y 34767 24500 05% 04833
8 Y, 132,667 2,433 04569 04733
% 69111 5167 0480 0Pkt
N 09191 B.378 04564 04501
8, 57 $24% 24222 04669 0743
My 34578 14500 0«21 04633
1, 5%+933 54956 04530 04567
M, . 157.956 84911 04730 04789
Comerol woan 724156 5 k56 04567 0.663
oV 8 8041 10659 5747 b5 oD
Ch for lowveln '
of He 57 <7837 - _ - -
€D for cotbie 1000843 - - -

,nﬂtﬂ.mﬁh



Meon content of potassiun (ppm) in aold ats

Tablc 29

different dopths of sampling,

89

~“7GpEtER

0Ce2fcm 25-5ca 50~%cn 75« 100 em

29400

20400

18400

& M 23400
8 4 105 .00. 108:67 192433 12300
g, 1, 84433 12967 12300 199470
By ¥ 22400 23.00 18400 - 16400
8, My 59467 40400 53400 151433
8y Ty 88467 61.33 %400 173433
8, ¥, 25400 120000 20400 20+C0
8y Uy 78400 55467 97400 89433
By My 83467 47400 10%400 130467
Sy 7011 By 111,78 80489
8 56478 hgatde 5567 113456
By 6355 40489 73467 80400
iy - 2400 22400 1933 18.00
My B0WE9 68e11 1ett 124,22
My 85456 70467 107467 135,22
Gonoral medn 6348 55459 80437 9145
eV ¢ 63.7 8248 6846 K]
SP LR IOVeln uo,394 46 4005 55 409 534729
Sp I combl- 49,960 794683 95 o125

934064
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201l vas gippificontly kigher in fentiziﬁed piofss' than in
t&zforﬁmzea plota. Thig vas mendfest et dll doptha, There
wag gra@ugd increags in the K content from top loyer 6o the
lowest 75 « 100 e layer. |

L. Caledun.

In the top layer tho Col content wag bighor in ploto
réce:?..vﬂng i-ia level of fertdligatim then in 5-51 end I, plots
vhero as in the lower depths (29 - 100 ¢v) moverss use the
cose with the Cel cuntent of fertildgzed plots bolng loyer

thon thobt of mafertilized plots, (Toble 26 md Appendly XXXIL).

%.7 lamoglup.

The Mg content of godls wop lower in fortdligzod plots
at gll depths uplto 100 o then in wafertllized piote.(Table 3
and Arpendlx XXXITI),
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Table 30

Moan gontont of colceium (De2«/100 g 90il) of
different; depths of sanpling.

—
0+25cm 25-5cm S0-75cn 95~ 100 om

S Yo 2451, 3405 2+3 2433
& Uy 1.95 T2 2439 2.22
% bWl 1,68 TaliC o34
8y ¥y 1493 2e38 258 47
8, My 191 135 118 - 1466
8¢ 1, 3476 0489 0401 0.683
Gy 1, 1493 de2d 2445 2415
8, 8400 1,04 L 2487 2476
8 Wy 3451 1314 1.0 0495
8y 2483 2405 2407 105
By 2453 1% 146 1.65
Bg ' 2448 Te78 2eak 1480

% 2412 2457 246 2,32
M, - 1495 357 2448 2421
1, 377 1422 1412 1.03
Genmoral mesn 2409 1479 Te92 1485
vV % 2940 1061 3643 22,3
8 for 20Vels 0,770 04208 04697 0492

ggﬁﬁ%s?wm- Te33 099 1208 Ou7 9
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Mo entond of esmm (na/100 g goii) ot
Grfarent dsp hg of sampling & ‘

- !Depth
| 6?25@:3‘25 50 en 50-?5(313 ?)-chm
8 ¥, 271 3418 3439 3626
§, M, 0«81 0462 0473 121
§ Uy 072 RS 0146 0ki5
8, MO 239 2459 3¢21 _ 3,65
8, Yy 0.70 0452 0468 0.78
5y Hg 1430 0436 019 0429
6, H, 2469 3450 3469 3015
5, ¥y 0482 0al6 0475 1433
32 i CoSh 0425 029 0:25
8y 149 tokia 153 164
8, 1.6 y 1% 136 1.58
6y | 1435 137 195 1498
4 2460 3a0l 3413 3«39
H, 0478 0453 072 . 1414
2-12 0.89 036 0«28 . 0+33
Ceneral mean oM 1431 148 160
ovEg o 5347 1649 4049 31,2
$p for Jovls  o.757 04217 04605 0499

Sopion comle 4,319 0.375 1,047 0456
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PDISCUBEION

1. Told and Tield Compmento

141 Y020 of b,

khen the pelms were not fertilimed, the yicid ddd not
Yory éuc to specing ond yleld wes proeticolly coros  When
fortiligers wore epplded ot tho roate of W0 g H, 225 g 9205
cnd 450 g K0 per palm, the por palm ylelds ob e gpecing of
7¢5 B % 745 m and 10 X 10 wore highor thop ab a spocing
of 5om X §0m. Howover vhén the fertflizer doso uas doubled,
a gpoedng of 100m 2 J00m vas nore beneficlol that 7.9 B % 7.5 0
increaging the yield of Individngl palmg from 46 to 64 nukg
per yoer (1976 yiodld)s The yicld por palm oo conslstontly
paximo in the plots with jogser denglty of plonting (82)
followed by tedlun dansity (S'i) and highoot doncity (SO).
giriler rogults ove boen weported by inhammed of gl (1974)
fron vgppaanm, Tertl Dadu from o epccing cum manuring
ozpordment loid ot in 1961 whoro m yicld Incroase from
10 nuts por poln ab Gei 0 X G B 'spacing to 97 ruts per paln
. ab 947 B % 9« 0 gpoling une pocorded in 4969, schotty (1978)
reported en yicld Ancrcaps of 607.1% 4n plots recoiving foprs—-
t1linors b tho rato OF 0408 ko I, 0.46 &g P05 ond 0.90 kg
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R,0 over no manuring plota. Nelddat g gl (1978) have algo
reporbed sirdiler remlts from g oxperdment conducted at
Kosaropgods Hhile the cemlotive yleld for sz yoors vag

only 13 nabs per poin at !,40 lovoly ob ré,’ lovel (5001 5006
1000Kg) the yield wog 95 nute ond at 1, (1000 : 100D s 2000)
tho yield vas 165 nutoe Uhitohosd end amith (1969) have sigo
roported similar romilts from tho specing telol o Janmaicen
Toll vordety, uhicre a spocing of [t x -3-‘5' vag faund to resuld
in higher ylelds {05+1 mubs per poim) then a é;pe_.c::mg of 20V x
221 (§3.5 nuts por palm). In olothor cxporimmt in Jamelcw ,
meximn yiold wog obbtglned with o gpheing of &0 x %' £0le
J;Oz::ed by é@* X 20% 307 x 30 and 25 = 290 (Saith, 9972),
The author %ﬁque‘mr did not atbritute any specific roastae for
tho inempdgtenciog in regpomee to gpacing, ~ |

Though the average ylcid per polnm obf o poln denglty
100 por heoetazc wWith 1, level of fertdlisntich compares well
vith fimrep given by meny workers i Indln ond abrood, 0%
mats (Menon and Pendeldel; 1958) mad 79,2 nuts ((arhkose ond
lelliot, 1971) for India end 68,1 nut (smibh, 1968) for
Prdlippinesy it ghould be noted that tho yiclds reported from
unforéiliced ploto in tho prosont gludy 4s precticaliy none
{n meen yiold of o nut per poin In tho f2th yéar). The poor
yicld wag probobly duc to the poor fertility status ond the
deficicney of essentiol elemontg dn the goil. Slnee tho crop
was entircly i’aﬂnfoé, nolgture stregs during mmrmer nonthg
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elso might have emtrituted to the poor yicidgs Tho poor
viclds 4n clogely spoced plots (P m x 5 #) éon e atbribie
ted to the Mgher competitilon for Mght and s0ll medsturc,

Tiag o Hoher (oge of fortildcers con bo rocamanded
in plots vhore palp dongitien arec lowor. It oioo implles
Shat 4in o fertile podl o Bligher dongdly eom bhe peintoined,
But o common arpunent ggeinet this ip thot a,_n fortile gollg
poina tend Lo gpoy Lorger ond roqulro nore oly gpace. Hove
over this recamning camnob be very valid since z.oaf gpreed
poy not-inecrease beymd a maxdmum, deterpined primarily by
the genetdeol seb ups Hovevor It vould be intoeresting to
quote the cmemngus of cpinion emtag exporicnecd plantors.
in sri Lonka og veported by Child (197%) tolwmt Aty
should not oxcoed 150 to o hectore ¢ the worsh 1ond ond 11;:9
 the ook,

In dnterproting the roallts it should be noted that the
ghoice of the optimun copbinetian of speeing end nenuring
shauld depcnd an the moximam mﬁam Dor wnit lond arot.
Though per poln yields wore highcr ot § S, mpocing thon o s,’
in Iﬂ plots, per heetare yields uere alvnys L:!.gncs%; in 81
ploita (7.5 m % 7.5 ) bocoupa it acﬁumﬂdutes 782 woro pring
then 5, por unit aren vhereas tho increase In yicld per polio
from 8, t0 &, vop anly 33% (LGJr nute dn 8, 1, againgt 60.8

12
n g, 252) « Iut controry rosults have boon reported from
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Jomodco (Whitohead end SHith, 1968)s Thoy gob maxdrum

' ycid of k315 nut per acro ot the closost spacing (221),
Ihis gpoacing wos vory nocr to tho opbirum that has been
arvivod at in that study (25%), and that cight bo the
roasa for thipg cbsorveticm., Tho specing of 7,5 0 = 7,5 o
o the squere was 40 sgreoment with the vicus of coveral .
worlkerg (Patol, 19385 Menm and Popdelod, 1958 and smth,

- 1972)« Dovever, Muhoamad gb gl (1974%) werc of the vicy thot
9«1 0 X 9% 1 vauld De optimun fop madrmun yiold, tut it
appeorg that yleld per unit erca was not takien into aceomt,

It 15 olgo doportant to conglder ecanontes of fortili.
sation, At 't-I_' devel tho cost of fertidisers would work out -
to lese thon Rs.3/«= ond ab I, tovel o lese thon Rsi6/= per
peln/yoars At tho S, gpecing the incrense in yiold during
1576 bobtuecn :40 end 1«51 plotp wog 32 nuts vhich at current
prices would cost Re.32/-. Tho dfforonce in yleld botwoen
i, ond b, plots at §, spocing wos logg then 1% over m pddde
Woal Inveotoont of Re.3/ee Smiarly ob 52 cpecdng, the
increase dn yleld betucen 1, and m1 plots vag 29 nuts, Dot

wocn 141 g HE, 1% vas 32 nuta,.

- (n the bagis of por hoebere ylclds at 5, specing, tho
incrense In yleld due to 1-11 level of ponuring ovop HO levol
wag 5711 nuts eogting abat Rs.5711/= fop a nooure input

cogbing Ro.S% /= Tho increase @ cccomb of 1, level of
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fertilization over 1'11 level wag 240k nutsg costing Rg240%/-
ovoyr on cdditimal investuent of RueSd/e:

1« 2 gopro por nyb.

This 48 &lg50 doportant as copra is the product which
genopally poos to the markot. Idghost peln domplty of 400
paloe por ha at 508 X S0 had prodiced legsor cut=turn of
copra por nut thon other two spacings (7.5 o z 7.5 o mnd
100 1 x 10.0 1), There wero no gi@ificont diffeponces
between 81 ond Sy s;bacﬁng‘s. Timg noxtun copra yloldg wore
obteined In the somo spacing vhore yicldn of nuto alsgo yag
highor, 5280 no significmnt dAfforenco hnd boon notod bote
ween M1 end i, dovols of fertdlicatim in By ond 8, plotg even
though there wes en increase of 94 in copra out turm dus to

i, lovol over I, level ab 8, epneing, ™o effect of DU
[+ .

&ng vop aly to1t.ho oxtent of 3.2 g o offect vomld hove
bocn more clear had M lovel also wps evollaiic for eompordso,
ginco the meen voluo of foupr M, plots wac 128 g/mut, The
offcet of monuring 4n dncreasing ;viold of copra hag boen
atbrituted to KCL application by nmy vorkerg. i 4g report-
ed to have nogatdve offect on yleld of copro.. (Mlyar cma

elldety 19715 Magat gt o8 1975 mad Prudento ot ol, 1976 Do

Tie corrolation betuween ylold of muts md copra por
out vas non aipnificand, Howovor, slgndficont corrolation
has o roporicd by ammn {1977 ) P
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1.3 Rercent il in coprg.

04l perccenbage vos nogativoly corrclatod vith por polo
yioldas The pazimup oIl pergentage (70:0) wos reocorded in
111 piotg and the leagt (657) in § Ha plotgs Tilg fay

bq due to tho fact thob ylclds/pain woro olso ighor 4n 8 M

plof;e: end the dilutia offect hap beenh ponifogt, |, s:ﬁ.ﬁhg
€1968) hold tho vicw that oil porcentogo tonds ﬁo be lowep
:in| gltes whoroe highor yicld of nuts are omk_,‘mca. Hovaver
the genem:!.l obsaévaﬁms vere bhat oil porecntoge wap nod
affected by momaring (I-Sz:liiver end Heildal, 1671 and I—zcamy,'
1978p). simtiny trands have been reported in oid pelin nlgo
(Corley of gl, 19733 '

1.4 Meiokb

1o8t{n) Holght of wkalc nubsg,

At H.ghor polo densities (§,) tho wolpht of muts wos
lower though per poln ylolds vore olso less. Fortiligatio
at the M, devel resultod in the heovlest nuts (1202 g) and
i, leveld protuced mute of lower uolght (4244 8)y whore ng
¥y plots produced the lowest weicht (1166 g)e IMUyer mad
Helliet (14971) bove geported that nitrogen advorsoly affocted
tho weipht of auts, 0, the lower weipht of Hé © 10v0l moy
be attributed to the adverse offeet of H,
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4o(b) Volurmo of whole nuts,

The volume of vhole nubts vap poslidvely corrciloted
vith veight of wbole muts (r = 0.7511) end tho trootwent
effeeta,aa m the case of welght Jwere s!.g;ﬁ.ﬂgaﬂt; Whitelhiond,
gnd gmilth (1968) roported thaob nut =lze doercaosed with dne
eronsed plont density. 7 Goxdall (1971) wes of tho viow
thot ieo decronsed rapidly in the abscncé of K whore &g |
grath (1969) stated that nelther I nor K influcnced nub aizo,

though p did Influence,
\

14(a) teipght snd volume of hugled nuba,

Widor gpeeing resulted in lorger sized puts though the
wedghtso were not dlgnifleant, Sabe trend vas geen in the
cage of volupe of whole nuts, Effect of penurdng was not
slgdficont in the progent atudy, but aavefsc effeat of 1
tnd bhonefleinl offect of K hﬁﬁa Been peported by Haiiyar mnd
Helidab (1971)s The voluwme of Imgked nubs vaog found 0 o
positively corrcletsd wilh wedght (2 = 048299).

1.2(3) Ratlo of uelght of hugked nuts ond vwaolo nuts,

The potio vas Hgher ot closoy *E;pa@ﬁ'zg,(sb) thon ot
&1 ond 32. It may e seen thoh ylelds wore lowey ot s
than ok 8y e1d S,4 Howevery the rotdo uas higkor at 232

lovol wisre ylelds were wleo ldghor, e
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1:4(c) Retio of welght of eopra and hisked nutg,

Tho treetoents voeroe not fomd o havo alfected tho
ratlo indieating that the two ere more or lorw in o cdle
stant DIQPQP&M-

1.5 Lemalo £10worg.
1.5() Productimn of fomale £1OWETO.

Tho peximn pumber of fepgle fiousrs were profduced in .
8y My combdnatice folldwed by § 111 or 8, 232 over the years.
Irregpoctive of spacing 1‘-‘32 leve;!. of muzfing had dnerossed ,
tko producticn by 465 (1976 data) ovor i, 20Vclis In tho oCine
bincd enelysisy the corresponddng fipure vas 37485 The pros
auetion fop H, plet wod arpand tyo flovers per polm indicate

ing that the pdlmg wverc wider govere deficlency, &imdler
resalts have teon roported by Hellint gk gl (1978). Produce
tion of femple flowers as well oo yleld vas -‘&E{_; Hrohest wvhere
plont dmglby wag bhe lowost. Thore was o positive corroles
tion betucen yidld of polpe end feonio flioucy pra&uet-im-.-'
anm (1970) also reported glmilor rolaticnoiip dn Semeica.
Tbe yeasm for the low producticn in Sp PActo ey olso be e
to Inmificlent utiliption of am 3ent ana other civirme
nenbge '

Auong tho Tactors Influencing productivity, nuobor of
fomnle flcwcps por infiopcesccnee 1o ofton tho most 1mportant,
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4

This 1a oxpleined by the gipnifiecent correlaticn obtoined
tetueon yield of ruts end i‘éra'ale flcé;qor productia, There
are geveral reports in support of thilse According Yo Cihild
(1574), tho dncreased production 1s meinly due to tho behes
ficial offoets of fertildgers epplicd. Harkoso aud Nollich
(1975) have clgo held thip vious According to Smlegado (1947)
and anon (1970) ndtrogen dn porticulsr as woll ap ¥ P intor
potlicn are resgpslile for thig Inerensed profueiiocn. Tenos
ficidh effoets of N vas gosn In inerecsed production of
femzlo filowors by 20 « hOF (mam, 1967), Texldll (4971)
hag stated &hai’. potagh gprldentdn had improved tho crmm. |
hatdt and ultimatoly fomele flowor productica in Fdllippines,

1.5(0) Poreent sot.

Spacing (plont danglty) in genordl hod no offect on
gotéing p@rcénﬁage vhich ves glpnificently Wigher in fophia
diged plotg thon in wnfertiliscd plobs.

Thus tho poor yields of unfortdlised plots uup Que to
legmer numhe: of fomgle flower profucticn as well as a lowey
getting percontoge. Algo the volurio ond uedght of nuts ag
well as copra cut turn wore lover in unfortiliced piot.

- Tho increase in sothting percéntage by mormielng has been
attriased ma’iﬁly ng of foet of potashe 8olgndo (19%7)
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cbgerved that setting percentoge incroased by 354 an account
of K0 applicaticn, smith (1969) dlso raparf;ed- the bonce
ficlel effceta of K in flower sottdng ond 4n the gbildty of
the pdns to corry frudbs Bub Nellldat (1978) did not fing
sipnificant effect of fortiliszer levols on sobiing porccnte
nEC 4 |

2. Vegetative Growth Chercctors

201 [ _ﬂbem of boaving

The offect of menuring wes bipghly simificcnt, Plotg
roceiving fortlliizery had sipgalficontly moro nusbor of boaring
‘padns at the 12th your of plonting then unfertdiiged plots,

T s reveals tho beneficlal offecet of fertiiisors 4n the
production of inﬂomacmges' and tho abflity of the paln to
ecmplete the roproductive cycles The poalng in tho unfortie
llced plots suifeored sovorely duo to tho Gofici'ancy;af the
nutrients. It was seon thaob the flover got was qloo sigide
fﬁ,eant;y logs in I{) plots, Boverdl vorkers have supported
this viev, espcelaily the offect of XCL fortilisstian in tho
roprcwctd.ve grovth of peims (Sodgode, 19473 aith, 1069 ond
Hendogo end Prudente, 1972).

2.2(a)} Hedcht, ' 7,

Tha hez'.glfb of palng ves gimificantly affceted by montre
Ingy bub not specing. The hedght of polpn wider fortilizatim,
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was 3.7 times core then polms wnder no fartlﬁiaati@.; The
pote of growth in anzr crop could bo tho coobined inﬁ.umcc
of ¢limate, soill end the nutritioens The Incyeosod helght
could te attriduted o tho combined effcet of il the major
clomento iz, Wy P ond K; Thig ctuld be furthep oxpiained
by the clgnifilcent corrolation ovtolned betwoen yieia mé
ilei_ghﬁa, fnan (16762 olao roported sizdiocr rolobtimghip,

tha cﬁmplete-' cffects of nitrogen in plent ootabolden
'éqﬂd be aghioved cnly 48 phogphoric acld cnd potath aro
o150 cdded (Menon md Pondolet, 1998). Potol (4938) had
gbated that eulildvetion nd mguring ond uottcz:' 5ol ol
ticng favour the production of $cllor stemg, Roports f
- Jerelea Andicote thab nitogen incroosed bomic hodeht (Mmoo,
1970), Mabommoed ot i (197%) olso gob slmdlor rosults in
Voppenltilom,

49 dipengged olse uhere }‘?...omr tranl bodpht in ”0 plots
Incicatos thy poor inboront fepbdidby of goil,

It ié pbrnlarly bolicvad that vhon plenting den sit;y
mcmama, the poing tend to groy ignky (Potel, 19384 lonon
end Pmﬁzﬁa_,_ 1958)s Dut spacing éiad nobt have simificent
offoct on trunk helcht in thig .-stuﬂ;rg.' Fovever the tmﬁa vag
- &n faovour of tke opim.m of potel (1938) end '—cﬁhom;, The

mean height .at‘gﬁdar gpeedng By vag %4393 o folloued by & 3
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(3520 1) and 8y (%560 B)» Slrilor reenlts vore obtatned
by Whitehoad and Sxlth (1968) end Muhommod g gl (197%).
frle tondency though not serions can be abbtrlinted to mitugl
ghaddng ond realting ec@et&tﬁ.m for ddcht,

aﬁé(b) Slzth.

~ Polums rocelving fortildzers had large toubks then thogs
receiving no fortilizers, The gleth dae 1ike height 48 inai-
. q&:ﬂe of vigour ond growbth and wms Infivencod pmciig other
factors by. poil ond fertilitys Polbol (4938) and Menon pnd
pPandelod (1958) hold simdler vicus, ILike hotght, gilrbh wag
"eleo slgnificontly correlated with yfolds Tho givth dnerease
4n thig cnoe ves tho effcet of fertildmation. Tho 1o eontentg
of K:!.n 8541 (Tablc 39) in F.?B ploto might havo ployed a sipnie
ficant role in the 1oy plrth of polms in those plots, Fremmd
ond Cim?ﬁ.OI; (1971) bove rocorded thot absenee of E applicoe.
ﬁ_m in tho izﬁtial geven yoors (in s Ivory cocet exporiront)
hed pro&ucad smaller treeg with loss girth,

2.3 LC.@L% |
24+3(a) Tolal nuzber of leaves,

Mapuring at ¥y ond I, levele hod ineronced the total
nubor of loaves produced gince plenting oo gompared o une
fortilized plots, Nelldnt gt gl (1978) obbodncd slrdler -
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ropiltss Among Other factors 1ke soastnal influenco,
mitriticn is oI groat importance. As the gréator number
of proémctimf of leaves 1g en index of vigour; the beno.
fleiad effect'; of nutritia wne monifest, Tiommd eond |
Cuvrior (1971) hove found that ebsenée of K opplicatiom in
“porticuloap ra:mlted in reducing the totol nucbor of leavesg
procuced in Y. Africon ﬁs.-li cocanubg growm dn querternsry
mordne seads %br IRHG, Db roports from J::mé,ica._ (men, 1970)
ghou that dnecreasing rates of ¥ gpplication romilted dn
corrogpanding increcses 1n the frond productim right upto
tho hipghogt lovel tricd viz. 3403 Eg of enncninn emdphato
per pain per yoara '

Epeeing 01go had signifleont effeet an (ho protuction of
totol nurbor of loaves gince pimting, ‘ilder the specing,
groater -wag the production, This shows that pelmg at lowor
dengltlos utildeo tho ewn iight md othor crvirenmentel
fectorsg mora 'efi‘ic:icntly %o producc nmore vegetative dry
motters Iowever in a spacing cun manurdng czperimont at
Vepponlailam, Mihartod gt gl (1974) did not f3ng ey of foct
of gpacing a eny of the vegototive cliraectorg, '

2.3(b) Humber of functim:!_.ng léaves,

The garo, results as in tho totel number of leaqves pro-
duced wero obtoined in tho cago of functicning leaves, .
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Helllab g& :;,1 (1(‘?8) reporbed godlnr results fron o0 exporde
oont ol wa ngods There vag gipndficané comolatim botween
yleld of n‘uus end purbher of legveds Hon®@ end Pandalel. (1958)
aloo obbained similor regnlts, The noon numbor of logvos in
tho erown in f#’erti&iaed piota dn 1970 (27.5) was in ogrocment
with tho Figures (22 to 35) quoted by Petel (1938)s Tut
secording to ChAld (1974), thore may be 30 1éovos 4n-a henithy
toll pio, | “ |

I
B

2.3(c) Rote of productian of leeves.

Regndbs :Eaiﬂﬂ.ﬂ.&r- to those foan undpry total numbor of

deoveg pménécd ond nunbor of functlicnlng legves cbove wepe

ttoinode Bﬁtn thoso choracters cpe depandent @ the rate
of prowctim of leavese It oon be gsen that yiclds were
olso bipghen .'m polns vith greator rote of productim of
leoves, Aecord:!.ng to Patel (4038), trecs having groatop
rate of pmcsuctd.m of looves in genoral give belter yiem
then o@ora.- i se plots had the lovogt roato of pmuctim of
G logVos aé cotpared to 31 (11.5 loaves) od o {12:2 Leoves).
ovover mmaa et ﬂ (197%) &d not obtnin oty cffect an
rate of predpptim of leaves by Dopuring frem fOrth yoor e
words £421 gt;h year (for which period dato were avalloble)
though thoy found sienificont éifference in tho Anitlcd tuo
yoargs IThe d.:bove authors ploo Gid not dbsomve ey effecﬁ of
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specing -foon the speeing cun manurdel ezperlment edductod
at Veppankmloin,

The ratd of loafl production had stabdlisod by 8th yeor
in the experimental polms cp there wore no vido variationg
fron theﬂp

2,3(d) Total Zength,

The length of Jeaves wap influenced moinly by menuring,
palng rece:!.viing i’eri;il‘:?.zars had longor leaves in tho -cloercaf.;"-
ing order, mé? M,” Mo Pobel (1938) hod recopded that monure
ing reaulted in the production of lorger loavog. Holliat
ot gi (1978) olso obtalicd simllor resultp, Absonee of K
applicatim is repér%ed to reduco the dength of frands
(Fromond end Cuvelor,4971)s Lven though offect of spacing
wag gigndficont In two yeorg, therc was no difforence 4n the
comtdned onelysbss Tho sverage length of a loof in ferdle
lized plots _621976) was fownd 6 B (e 0 videh 18 in cone
farmity with findings of Dovia (195%) mad Ciild (1974).

243(0) Lomgth of Peticlo,

At 01l lovels of gpaging fertilized poinmg had laaper
petiole than in unfortlilped pedms, ut Holldat gt gk (1970)
did not fing differcnees in thig cheractor duo to nonuring.
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Menuping coupled with bighor pelm denpity rosalted In longer
potiolos. At Mlpher dengities cumpotition for Iipght might
have indauced the plonts to produce longer potiologd.

The finding of Davis (1954), that o 14ttlo logs than o
quopter of tho total length of a loef reprogents the petdole,
ig in confimmity with the present i‘mdjngs; Uouover, aCCOR -
ing to Yenon ené Pendalal (1958), o short leof stalk ip pre-
ferred gince it Indlcates a short stalk for thgo buneh olgo
ond the sapport for tie bunchos will bo more cffic;ent.

2.3(f) Leagth of leaf bledo,

Monuring kod increased the denpgbh of lonf Ulnde elgnie
ficently over no mpnuring, Sinco gpecing (dd not shoy eny
slmificance, 4t hos to be inferred from the dlscussin above
(2.3(d) cd 2.3(0)) that tho offect of highor dcasitios 4n
produclng langer lecves vap pore due to olonpgation of potiolo
thon the blode portimn, “

23(e) nreadth of leavess

The effect of matritim uwos evident in dnercosing the
breedth of leavos. 29 in the case of length of leoaf blade,
the benefilclol offcets of mmuring had becn menifest. Ultie
metely the icafl eyen is increased,
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2,3(hyd & J) Munber, lenpgth and broadth of leaflotsg,

Tho effcet of treatmente o nuober of lenflets, 1ts
lengbh and breadth are dlscussed belo.

Monuring had sipndficontly dnercascd tihe mucbor of loofe
lets peor 1ea§‘ as woll cg lenghh of leaflets, tut spacing ddd
not effcet these cheractors, Inereasc in number of loaficts
18 o doglrable choractor (Fenca ond Pondelod, 1958)e 7 - .
Uoxzlall (1971) hos reported that potash opplicabtlon ineredses
leof ores. Frommd cnd Cuvrlor (4974) havo plso roported
that absonce of K reduces the uwelpht of lecflets. As nitroe
gon &g cn doportant nutrient in incroaging grouwth hobltg, its
. offect elgo might have cogtrituted to the inercosod nuober
and longth. Holldat o gl (1978) Gid not £ind simificent
offoct of fortilizaticn o length end nucbor of loafl lotg,Tho |
minbor of leaflets por lcaf in menured plote tollico vith the
avorage mmber of 200 « 250 cited by Davis (195%); tub accords
ing to Chald (197%), the avorage wos chout 200 oniy.

The moen length of 128 cn (1976) in- monured plots vas
265 move thon vhot weo quobed by Monon end Pendolad (1950) 3
tut vas In conflirmdly with ckhe ronge of 00«13 on piwven by
Ch1ad (1974 ),
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Poing in fertildscd plots had produced leofietg with
plrnificontly rporc vwidth thon - umnpgiured pilotsa. Nelldiat
ot ol (1978) havo roported simllar rosuits, thon the nucbor
of loaflets on a leaf woag logsy thelr vidth vos also loag,
lenon ond Pandalaol (1958) have made sisdler observationg,

Tho offect of vider specing in producing leaflsts of
noro wldth mleht be duo to bebter utllisatian of am lipht
in offsative prowbh snd vepgoetative dry petisr i::x-cd-uctim.

2.% Lopf erog pnd 1ieht infiltopation.

2.4(a) Loeof Aren Index:

At 21l lovels of manurdng, LAI ves faund fo incroass
with dnercape in density. Tho incroascs were in goomoteic
proportion, The offect of plent denglty in affceting tho
LAY could be antlielpoted gines LAI 1g depcndont an aren 0CCUe
plod by palns, Ab widor gpooing crea per palm wasg nore and
kenee a lovor LAIL.

ro leaf arvea was affectod by menuring oo uell, Fortl-
1lagation ab ;-41 and Ma lovel algmidficontly dneroosed the leaf
arcn at all plont densitics an coopoared €0 mi‘ertilized plotg,

but thoro were mo significont diffcronces botucen M, ond 2-&2

plotss LAI Gould Lo compercd with crop growth. If hoight,
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glrin, end mamber of leaveg of polmg are taken os o dndox
of crop growth ozactly siollor trends were soen. In the cnae
of thess characters under the gano spacdng. 60 16 conld be
inforpred thot undep sorme dengitles, erop grovth rate incroge
588 witi;. iAI. corloy (1973) had obtained sitdlor resilis in
0il poln, It is .‘mﬁeresting to noto that tlo propoption of
LAI encng tho three spacings 8y 81, 82) ot _‘2—52 lovol of
fertilizatiay 45 the same as tho proportian of plonting don-
glty 10e %40 ¢t 148 ¢ 140+ At U, 1ovel of fordilizatiom the

1
ratio wag 3¢5 8 149 1 140 ond ot M, lovel 3.0 1 2.3 1 140

iﬁdicating that the incroaso in logi‘ area/poin due Lo fortl.
_ Lgotim wag Infinenced by spacing. At M, lovely ap the

plant dengity incrocsed from 478 €0 400 (1257), LAI incroge
sed by 57% whore ag in 1—%1 plots tho incronco vag 43 and In

;.52 plots 128¢ (tle game op the dncrenee in plent dengity).

The cdmelutim betweon ylaid ond LAI woag not pignifi.
cant. Dut vhien LAI ond yield under the same spaging wore
stucded, 4t was found to bo correlated for oii tho spacings
inaivlduslly. 0 1t has to bo dnferred thot AL gpeeing Lo
not varylng, tho yleld of polms and LAI arc corrclatod,
This con be oxplodricd by the fact thot polms with moro LAT
are atio to utilise om 1ipht ad olher cnviranoants in a
better officlent way. ‘
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2(b) Idpht infilteraticn,

\
|

o intenglty/ of ldght falling o the pramé through
tho concpy of Gho coconut palms was meximun in vider spocings,
This i3 bocange of less interesption by tho loaves. Tho 4ne
filtoraticn t;aa clego omoxlmn in wfertiiiecd plots, Thitg
vas bccaﬁso the poneral growth of polng in 1.'10 plots was -
very plors sO elgo the lonpth of leavog, Tho micher of leavos
dld not appear o have effected varlatio in infilteration in
thig stﬁdy‘since'tho cérx;elaﬁim vas not gimificont, Iove
ovor the corrclotim coefficicnt vas nogative (r = -0.29?).
This 1g furthor mpportod by the hipghly simificant ncjgat.ivé
corrolatica Lotucen iniilteraticm ond LAL (T = =0.001).

The iindings suggest immongo possiltilitics fop intore
eropping or wior pleating in ploto vhere paln demgitios
aro legs. lndr cnd Bolakwdgiman (4976) hovo £6amnd thot 563
of tho gunlipghtm o bright Aoy is infiltercd throupgh o otena
of 178 poins per hoctara.

3« Loof Nutrient statug

3«1 [itrogen.

The applicotion of fertiligers had siplficantly increce
ged the leaf levol of I from 1.06% in vnfertild.scd palmg to
1448 in 1, plotg cnad 1.543 in 1, ploty, though the éAffercnes
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betucen loof lovels of i‘ex'tglized plots 141 e:.za ﬁe vng not
statistically significant. There was o positive correlotim
(r = 0.8329) betucen ylcid of puts ond leaf 11 Jevel indlcqbe.
ing thot Il fertilisotian i importont in the sollgs man
(1970) cnd Magat (1978) havo reported clriler remilte., The
regpiano heré 1s more cvident vhen N levole gve abovo 1,398
(vic. 9) Houevep even with m opplication of 680 g l/troo,
tho lool H lovel (1.54%%) uas loss than $ho critical levol of
1,89 to 2,05 suggested by IRHO (Fronmd ot o, 1906) ond
1,985 mugpooted from Sl Lonke. (M, 1909), though tho ylolda
vero sbove €0 autg/troe in s:3 ha plotps AL Fosovaged (Ana,
1072), tho leof nutrlent lovel wos incrensed fron 1.60%.

(500 ¢ B por treo) to 1.805 (1000 g B por tree).  Komgladovi
ob gl (4976) have euggosted thot o lover ctitlenl Uml may
be opplicobio to Wegt Coast Tall polns o the Voot Coast, The
vosilts of meny workers (Plllod ond Davls, 99033 Ramonandon
and Plilai, 1574) on the tost Coast also support thip view
Thonag (4073) from Tanzania also roported olllar findings,

3.2 EPhosphoruge.

Monupdng as'well co gpecing Influenced tho P level in
leoveg, Polme dn fortildzed plote roglstered o higher lavol
of dcaf P (0e1%5) thon uafortlliscd palns (0493, Those
figures are cbove the erdtlecd Levol proposed Ly IRID (0.12%)
indicating that the poine in tkdg exporinent do not auffer
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fron o doficianey of the nutrlont, As In ‘thz_a caso of nitro.
gon, a dgnificmt pogitdvo corrclation wes famd betuoen P
devel end yield of nubts (r = 0.0719) as well ag with 17 levol
(r = 0.6054), Howevor, in view of the gppreciably Mgh Lovol
of Py 16 oppdors thabt application of P at I11 levol (225 gf
paln/yecar) would saffices Dut Koogladevi obad  (4973) end
Prudente of gl (1976) d1d not obbein el mificontly Wghor
valucs of lcal P level due to fertilisation, Tho findinge

" 4n tho progent gtudy also dndicato the tzportones of P 4n tho
. nutritiam of cogomut, Kepapathy (1971) could not cgtobidich
oy rélatimsiﬂp botween ylald ond leef nutyiont .sbatug,

3'. 3 EO §;Hi aium »

At o1l levels of gpaelng K lovel vds influanecd by meiue
ring, In i, plots tho K lovel (0:31%) wag rach ioyor than
tho criticel levels of IRHD (048 t0 1.00). Uith for#alda
zation 1t dnercased fron 0,337 in ) plots to 1415 4n 1,

1 plots zx;cl 14637 An ?“2 piots ot g plenting dengity of 4o per
- hoctoro (&O)‘ Ab lowep plont densiticg (31 o 82} tho rato
of leof K lovel incrcasc was less (Table 27) where ylelds DEr
palnm z-:eré highor then 1n & plots, I‘I‘i‘is ig probably cuo to
dilutim offect as the prouth rate ond yiolds wore hirhor in
8, and 6, plots thon 1n §ye It aleo dndleatos bhat tie X
dosage of 900 g/ftrco ot the ida levol vag niot sufficlont when
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tha tha had more vigorous grwi_;h ad gave hlghor yieolds,
Tris ghovp the Mph requirerment of potash by doconut pelmg,
Tlméas (1973) bad recorded that_; the lcaf X lovclo were lower
in Mgh ylelding polmo. Magabt ot gl (1975) hove observed
-simllax; s:l—tue;_t.im in Pﬁlippinm olgo. CAly at I-i1 and 142
lcvels of fertilisoation, spocing had effcet, tho polos in
the highoot dengltice (so) had very Ideh 2oaf K Lovol (1459
oo compared to fortiliscd plots in B, end 82 virich had 0,99
and 0+8%% rogpectively. o glpnificent corrolatim wap obe
tained botysen yleld .end ledf K lovel,

The corrclaticm betwoen [ and K levels uos posiﬂ.va
end sipnificent, But the corgelatian between I/K ratfo md
yicld was negotive (r = -0.4374)s However the moxirun /K
ratlio obtalned in fertlliged plots was wly 1400 (Toble 30);
tho cptimn quoted by earlier rescerchos is Biér)' wilcre 1
levol was lega thon 4.8% (Soith, 1969), Tipure 9 Indlcatos
the samo reault le, when L/K retio is mbre shon tus, tho
yiclds ave practically nuaie. Highor ylelds axc obbainod
vien I/ raldog are araund 1.7. The vory high I/ ratio 4n
unfertilised plots (upto !s-.o?)_ my be due to tho comporitie
vely low K content in paima in these plots, Homco 1t oppears
that Gho cptdmum nay not Le appiicabic Yo poing under sovero
Geficlency of nutrlents, The percont il ond foldar E worg
not genpificantly correlated., b siith (9568) obtained
sigiificent correlatian betwcen oil percent in copra md
leaf ¥ lovol in laloyan Duoef Palms.
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30!?' Q &".eiu,,gl,.

- Though the Ce dovels were not found to bo influecnced .
by fertilizotion end gpoeing, the meon voluo (0.59) 4n pelog
receiving N, levols of fortilisation was comproble to the
critical lovels of IREC (0.5%)« The E nonuring bed incrog.
ped the K/Ca ratio (Tablie 30). Ch1ld (197%) hnd sugposted
‘such a eondltian,

3.5 Mammogium,

the Mg content of leaves deereased fron 0,708 in unfera
t11ised plobg to 6-5355 and 0.91% in 2—&1 angd ”2 plotgs T;zese
icvols ore bighor thon the eritieal level mgposted by IRN0
(0.30%), Thamos (1973) bad pecorded smilor vomlts f¥om o
teigl in Tanzenin, | |

Tha K levels werc famd less In wnfortilised plotg ond
thero vas slgniileont negative correlaotion hotucen ¥g mad ¥
ecnbente (T = «0.8901), Iknce the K - Mg canbaginiem 49
expected o be tho cauae, the greater the abgorption of R,
epaller beeomesg the Mg omtent of looves. Scveral wopkors
have yeported guch o gituction (Coomons snd Gchg, 19763
mliyar ond Relllat, 1971). Tho =um of E, Ca ond ig vas
147 40 B plobe, 24037 dn M, plobs ond 2,087 4n ¥, plotes
Gut of tho totoly K vas 56437 In M, plots vhore ap 1t vas

454370 dn g.—";? ploto ohd 21 .953 in wfertililged plots ﬂE%OJ-
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Lventhough these values erc not equel to ubot Bachy (1963)
suggested {ic. £ + Ca + Mg shwld bo 2.9% oad of tihds K
ghould be 67 to 204), thoy are indicative of tho high requizc.
nent of XK. Turthor studies noy bé recuired vhothor thoge

volucg are eppllecable under oupr condtiions,

3.6 gogdum,

The Nla contont of leoves deereased from 0,409 In H, plotg
b0 04237 in ¥, plots md 0,21% in I, plots, Az speciig ine
creancd, there was slso o inerase in lla emtont from 04234
in 5 POLS £0 0426% ofd 0s3hF in &, ond 8, plots rogpectively,
“he Lovels in forfildend plebs were losso Shon the critical
evol of Q.h0f¢ (IRHC), Coconut polmg have high toloranec to
Ha upto 0607 (Sonkarsnicrayenen gt gl, 1998). According to
Corioy (1976), ooddun hag not been shan to be osgantisl for
nogt plond gpeelosg,

37 & 3.8 ghlorine ond guivhur.

Nelther mammring nor spreing affceted the ¢lorine ond
suiplmr ewmtent of leaveg, Tho CL cantent wos found 5 bo
04775 ot 1, Jevel of momuring against tho critlcal lovel of
045057 to 0,608 sugpested by 0llagnier and Cchg (1971)e The
sotlefactory level of (L 4n unfortiilzed plobs ght have
boon obtoined by sbgorpticn of CL gpdded to tho wil through
roln uaters Magat (1978) ruggosted su-cﬁ a ctaditita, The
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atzogphere in the rogich mght ceataln relalively more

1 duo to noarnegs o gens Jomasmn _@__t.'.Ql (1957) sugpested
that plents tal® up mough (U from atuosphere. mipmr
levels Jo.ﬁaﬁ in fortillsed plots wang loger than critical
lovels of (.20 muggested by southern (196§)a Howaever, the
endiandc nutzition of thoge olements reduire further shidies
before the ivportancs of thegs olenents in coconut fortill.
zaticn on Wogh Congt con be asgesseds This i.s‘partimlarly
impofte,nt in vioy of ths féct that ocnimile ‘nutzﬂ.ﬁicn hag
glven encoureping rosults ahrond (Ollegnicr cnd Ochs, 1972,
Magab, 1978)s a

Le éoil Tutydent Stebus

%1 goil yegotion,

The pH of the goll decromsed emsié.erably from tho razll_ge
Of 5,2 « 547 In wnfertiliged plots to b « 4.7 in fortiliced
plots in tho top 0 t0 20 cv laoyer. Tho sane trend was notdeed
in lovcr throd leyors olgo. Simdlor resulss have deen roportod
by Kemalodevi ot gl (1579), Pushpades gf gl (1973) ma
Tlelilet, (1973)e THis doorcasd vas onmen vhen proiun aile
phate was spplied to lotorite poils ond it el euggests thot
Ca cpplication may be neccssery to melntein the pHe The pH
of ths godld be.ifore planting of tho oxperinent in 106Y% wvag
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543 uhich ig vory compercble to tho piH penge of 5.-3 - 5,7
in unfertiliccd plota,

%2 Qrponic corban,

There was no glgnificmt difforence in tho organic matter
ccntont of ‘geil due to fertllisabicns Melllat (4973) also
reported slmilayr resulis. There was congldoratio deersase
in tho orgenic carbm content from 0.637¢ in top layer to
0.2477% dn loyost 75 - 400 om Loyor, This nay Do due o tho
reasn thot 1€ ob &1 ony orgendc rofuse uas 207t 4n the
plotgy 4% wag 4n the top lgyor only. -

Thore wap no differance in I econtent of tho soll ingpito
of opplicatimn of 660 g of I in the form of encadun eulphato,
Nethgingho (1962) reported ciilor romite. Tis may b do
to tho timo laog betueen fertilizor applicatim ( Zeptenber)
end serpling (Febmiary) indlceoting thot the nutpionts vere
pertly obsorbed by plontp ond partly lost in Jopching, Tids
aigo aageests thet the polms ore under o I abress for .quite
& long porlod of the yoor ond opplicotice in o or oven
throe gplit doges will prove boneficicl. froudging reagnlts
@ gplitilng of I have been reported by Morkoge md Nelllat
(1975).
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'!Fiif' Eh@ﬁig h@@ Ba

Tho offect of mmuring @ P status of soil woo highly
dAgmificont in the top O = 25 oo loyor. The hoavy build
up to 158 ppu dn M, devel of fertilivers cad 55 ppn in i,
lovel as coopared to b ppa in HD lovel vasg diue 0 the spplie
cobion of euperphogphatos Thig isiuagreenment with tho vicy
of Fotyme (1978). Iho'very low lovel in the louer dopths
wag m gccount of the 1mwobdlity of P end sugpests thnb plocta
pont of tho nutrient ig ipportent. &kipping of P eppiicatien
or reduclng the dosage after tullding up o rescrve con glgo
be thoucht of ap a generdl recommcndation, Tinding of‘
vokdd gt ok (1975) corravorabos this Vﬂ_.(’;!’f;_ It ,mé_jr also by
noted that the leaf F lovel wag olgo bigh in fortilisod piots.

Y5 Potpgplun,

The availabie X status of unfortildsed plots remoined
sign:lficmtlyi lower in oll the foup depths, The levdof tho |
autrient $n fortilised plots increased progrosgively Crom
86 gpn (0 - 25 cm) to 135 ppm (75 = 100 en)s THlg mpposty
fhat tho K fertilicor applicd is leeched doun tho profilc,
wnldke P which is not o moblio nutriont, Hollind (1973) bac
roported thot thore was @ lid up %o ¥ 4n 'é@il . aecamtb
of eatinued applicabion of fortilicerg, Dut lothsinghe

(1962) a3d not find any difforcnce’in goll X cmtcnt botucen
fertliiecd ond unfertilised plod B :



In tho tep layer Col coatont was kigher in fertildaed

plobo thon in unfertiiised plots, uhore ag reverse trend
wes socn in owor depths (25 <« 100 cm)« Romenendm end
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pilled (157%) hove found that Co cantent wag more dn pgiured

plotgs Tls sugpests theot opplicetion of euperphosphate
wolé maffico to et tho Ce rvoqulroment of the polma,

L}-.? !%zg}@ giuﬁm.;

Tho Hp content of the sodl uap conglatently lover In
fortiiiecd ploto then wnfertilisod plots, fanmendon and
PA31cd (197%) havo zoportod simlleor resilts, The loaf

mitrient gbotus vag *alsa Iowey in fortiliscd plots Inddeote

dng thet applicat:lm of rfg is nccassary to impvove the
mibrition of the pglo,
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SUMMARY

A specing cum monuricl experdimont on the test Coast
a1l coconut polms indtinted In 9964 ot tho Coconut Restarch
ab Station, Balaremopuram of tho Korala Agrlcultural Univers
ety was utiliesd (1) to stuady tho effegt of poln denelty
md levels of HPK fortilisors on yleld and quami:y 0f COCOw
nutgy (2) to study the goil end deal nutriont gtatus mnd
vapetative chapracters for posgiblc corrclationg, il ony,
with yleld ond tho possibility of utdlising the enelytleel
data for asaisaizzg tho nutriant requirerent of the palns.

The trootomente casisted of three spoeinge (B -..0 InxE %0 o)
7:5 1 X 745 @ cnd 1040 B X 10,0 ¥ . sgare) ohd three lovels.
of BpE fortilizers (emtrol - no fertillger, 30 g g 225 g
9205 + 450 g E,0 pey paln por yeor end 6ep g B + kS0 p 13205-

+ 000 @ KEG por pall per yeor)., A brlef sammary of the
reaults are fumished bolows

whon polmg were not fertilized, the yﬁQlaS, wiieh wore
practiccily nene, LG not vary duo to spacings, dhon forti.
iizers were appiicd ot the rate of }p 3 225 ¢ 450 g HPE, the
per polo. yields were highor ot o gpoelng of 7,5 mx 7.5
né 1040 1 x 10,0 o than at a specing of 5.0 1 X 5.0 ma Yhen
fortiddzer dose wan doubled fron 3D 3 229 ¢ LYo t0 680 3
450 3 900 gy the por pain yleld incronzed from 46 mubts (ab
75 m x 7,5 m) to 61 nuts (4% 10,0 0 X 4C.0 m)._;
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Tho ogporimont giowed thab Mohor dooo of fostllisore
conr bo oppidod with .ﬂf.’u’aﬁtﬁ,{;ﬂ in ylobs with lopsur dengltics,
end aleo that fortlle ooiln con ondnioin o lovror puchop of
pelos pow undt oron with appllentiom of G600 ¢ %50 ¥ O8O p
UFL por poin.

Ticid of G255 nubs por hocterd uns tho coximun of o polo
donplly of 478 (7.5 0 £ 7.9 @) op cooposed To W3 ot o dohe
pity of 400 per Boctord (§.0 0 x 5.0 © zprolug)s A6 cuprond
pricos, Lho ingrossc in proiit, by M phost émﬁz of fortild.
serp over meddul Gepe wilh o dmelby OF 478 mrlusfhoetore,

vy Dg.2,b0% e fop o a0l tlong) oopurs 4n pub of 3:’23,5‘313{..

Gopra cut tumm por mubt uap vazimn ot donoliics of 473
md 100 polz/hoctare wiore vicdd of nubtg vng oloo hirivwe and
nonce, ué tum copra por kookoro woule olso ki high at these
dengltlos,

The oll pop cont 4n coprn wao Aogntdvoly corrclated vith

[4

por poln jdedds. Faximin oll porcontort (790 vag obfained

o

feco wnfopbiiised plots viwre yicdlds wore procticdlly nenge
and the lowest (G30) in plots rocolving tho douldo doso of
fortilitora,.

ho weight of nulg tas lowrr ob o denpidy of YD polve/

hegtore then ab o donsity of 478 or 400 por hoctare, thouph
tho yilolds woro olse 1oy of the Mpior doamiy. Fortilinod
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" pdips produced hogvier nuts thon unfertilized palme mid the
hoaviegt nuts wore obtained ab rodlum lcvel of fortilisation,

wider spocing regulted in larger slzod nuts. Tho volure
of whole nuts was posltively correlsted with its weight, =0
nlso the volume of mghed nuts with woipht of mgked mats.
The ratio of wolght of hisked nuts and whnle nuts wes kighost
ot o peln densiby of 400 por bockare, T was also hghost ab
- tic Ipghopt doge of fcrtﬁ.iizem-_. |

the production of femgle flowers vwap pmét:!.cally nane in
unfort;uma plotos AL Ehe hiphor lovel of mepuring (680 +
L50 + $00 ), the fomolo {lower production vas B0F more thon
ol Zouer lovol of 340 + 283 + LJ0 g The femple flower proe
ductlon wag positively corrcioted with peln yiclds,

Flower sotting porcentane wvas wot generclly dnfiucnced
by pelm density, tut fertilization significmily incronsed
the got over no fortillzobim,

Howring was fomd to enhanee cardincss in baaring where
a8 spaeing hod no mignificant ofiect.

The bolght of prims wos dncleaged by monuring sid polos
recelving fortilizors hod lnrger trunls (glrth) thon thome
vivhout fertiiigera, Zhe badpht and pglrik of paltﬁs vere s"._.,é';i.
flcantly corpeloted with yield of nutg, Though the e:"iﬁgéi: of
gpecing vas nobt gdgmificent @m helght, peims in -closp’i-"spacing
tendod to grow taller then vider spacing. !



fpacing as woll as mowmring hod lpnificont effoet
m robe of production of lesveg, nurber of leaves snd totol
number of leaves produced since pl@tmg-, Bonopdng ot
bigher 1évels hed producesd core musber of lefvos (27) then _
wmeznurcd plots (12 leoveg), Widopr the sgncfing, grontop
wag the leal producticn (23.5 leaves in Llowoy dongitdos ne
compared to_20.4% loaves in highost dengd ty). o -aumher of
leaves tnd ylold of pelnms word simificently correlebod,

Fertllidzaticn produccd laipir logvep (langor potdolos
as woll ea blade portian) ag compored £o wafertillsed palos
(605 to 621 cm 4n fertllizod plots cnd 463 cn 4n vnfortilie
zed plots). Honurdng couplod with Rpghor peln donalty ree
mited in Z%.érglg;&g petiolen, The breadbh of lomvesg as velld
as length and breadth of leaflets and numboy of leaflots
wore all incressed by nontiring, tut spacing dld not cffcet
increage in thope chovactors oxcopt that tho broadih of lenfe
1otz wag more in wider gpeeingss  then numdor of lesflots
vag loss, thelr width wog algo 1oss,

Yhe lcof arca wvas affected by speedng os Woll 08 moTure
inpgs AL old lovels of monuping, LAT wos found to 4ncroase
(199 at 100, 2486 at 178 ond $.68 ob 400 density)s Srde
darly LAL was 1«49 In unfortidized plots us ctrpored tw
%89 in mediun level ond W7 in Mghost lovel, Tho PTOw
portime of LAI pmomg tho 'bhresa spacings ab Do level
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of fortilizaetim was the saod ag the praport'im' of dengity
e, %40 t 148 3 1,0, A moddum 1ovel, 16 wes 3.5 & 1.9 3
140 and ot 2670 1ovel, 3.0 1 2,38 40 indlenting that the
inercase in leaf aren wog infiuenced by epuciag. ¥iold end
LAL 4n the same spoclngs wopre found to boe glpificantly core
- related, _ '

| The licht infilteraticn through the conopy of ¢oconud
‘padms Ineroased when peolm dengdty docronsed. §io intensity
vog onglman In umfertilliazed plots and t?ﬁ'varmﬁim betuoen
fortilized plots was fot movked, Infiltorotitn wag nogatie
voly corrolatcd vith Lal, _

the gpplication of furtiligars hod slenificontly inorcoe
eed the dcof lovol of I from 1,068 10 wnfortilizcd palng o
1442 in pelme receiving mediun lovel of fopbllianticn and to
1.55% 4n polmg fortilicod ot double dose; Shouph thore vos
no dgnificant ifforonce totween fertilized piobp, Thove
vas o slgniflcent positive correlatio botweomn yleld of nuts
end 1eef N levol dndiogting thab ¥ fortiliscticn 4s irmportmnt
in thogo solles

Palas in foridliged plots rogistored a Kigh leaf v lovel
CI Ost4 g compored to 0,438 in unfortilized plotg, Thare
‘was a positive corrolotian botwoon yleold ond Zoaof P level,
Leal levels of 1. aud P ove olao found to Yo pooitivoly corroe
teteds Applicatdan of P ob tho pate of 225 pfpcim/yoar was
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fand adequate, Poing in wider spacing mg;;.ai*arad o highor
leal P lovol,

The folder K lovel was olso found 0 bo infiucnecd by
fortilisatin oo woll os ppeodng, The loaf E lctol was very
Tou (0.31%) in unfertilizad plots, Fortildrabitn at tho
double doge increaccd the levol % 14979 The rate of 4ne
ercese In K level due to fortildzation was logs in plots with
losser dongitica whore ylolds por pold wero highore Thig tho
K dosage of 900 g per tree gappéarcd to uﬁa in@ffieﬁ.enis, Tho
¢orrolatiang botween H/K ratio and :91@1@',,‘ zd foldar lovols
of ¥ and K wore glendflconts Uhen 0/K rotdo ung dn the rangs
of 16 to 1,9; yields wore bighor.

The Ca lovels in loof wore not found %0 bo influonesd by
oy of tho tréatments, However the mean velued (s to 0,57
wvere comparchle with the criticod levei-s sugesested by IR0,
tonurdng had dncreased the XK/Co ratio fyup 0.78% in wmforti«
Ized plots to 2428 in plots receiving double d0m0 of forti.
i zore,

Ihe foliar Ny content vag famd to decreage with fortie
ddoctica. It'masr be notod that K lovels were higher in fora
t11420d plots cnd Bho K = I oatagonden 45 nonifost, Thopo
vag nogative correlaticn botwean K and tg lovolg, The san
of X + Ca + Mg vas very lovw in ﬁni‘crtiliwed plokg (4.419)
ag compared to fortilizod plots (2,03 &0 2,09,
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The sodiunm content in logves decroased Iran 04408 4n
wnfertiiized plots to 0.22¢ in fortilized plots, The lovelg
in fortilized plots wore mich Jowoy thon the arlfdesl lovels
dugpopted by IRED (0.508)s Wider specing ropiotered a
highor Ha lovel, - |

ihe €L ond § gbabtug in leaves wan not afiteted by tho
treetmente, Chlopine contont (0.699) was Bgher ond 8 éne
tont (0,178) vias lower thon oritical 14tdts sapeosted by
tllognier ond Ocha (1971) cnd Southorn (4960).

Tho pH of the @il sharply dcercased due %o application
of fertilizcrss Thlp tz:emi vas ceen In il ’!:I;a four dopth
upté 100 cr;a\.‘ 80 Ca appidcabion m;a.y be naecesgary in thoge
Bolloe

There wag no glondficont offcet of troatmentd on orgode
patter catent of soil whdch deczeased produplly fyon 0.657¢
in top 0 = 25 oo leyor to 0.247% 4n 75 = 100 & layor,

fittropen cantent in poil was olsgo nob found influcnced
by fertillzaticn, This Indicobtos thet poing ‘f}i’*c wnder nitm.
gen sbroge for a langer perlod of thb yoor ond honde gpidt o
gpplicaticn will prove b&mﬁcial,

A hegvy taldd up of 198 ppo P in the top 0 - 35 e of
the s0il was faund ot tho Kighost lovol of Sfeptdlication
(450 ¢fpoim) ag compared to 59 ppo in mediun lovel md foup

PEm 41 2070 lovel plobs.: Tho build up of P content 4n lowes
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layers of goll vas very ldw. In vicw of {ho lvavy balld up
in soil tho resuilts suggest that P applicetid may not bo
voquirsd every yeor oftor an indtigl uild up in tho sodl,

The goil K stattis wos gigdficantly lovop 1 0 - 100 cm
leyer in unfertilizcd plots (18 - 2% ppm)s Iho lovelp in
fertildzed plobts wore in the renge of 63.t0 135 ppo. Thero
vas o grafoal Inerensn of K in swl fron top o Dotton iayerg |
THg sug‘gwts‘that erplded K 1g lesched down wldls P vhom
cameentratda in loyor layors (25 - 100 en) vag mach icsmr
thao the top 0 « 25 o loyer where fortlldsors werc spplied,
Split epplleatdion of K aled ooy be advantogoous.

Cal content 4n the top 0 « 25 cm of poil vos Mghor n
fortilizod plobg, tuk not ot tho lover deptho, Thls sltupe
tion togother with tho satdefactory folifer levol of Ca aipe
gogt that superphogphiate applicotion would et the Ca romires
st of the palnag,

Hig content of s0dd was lower in fordilicod plots then
unferidlised plots, Tho sbatus in loavos uas simier e
gopting that applicetic of Mg 45 nccossary.

Tha vory poor yield of nutp cvon ab tho 42th yoor of
planting coupled with a vory lov mubrient gtobus in l6af ond
s0odl in plots without ferdilization yoveol A inkerent poor
fertilaty stokio of the sofl in the region end tho need for
improving the game by fﬁr‘ﬁi&iﬂaﬁimg
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PopoT ioeZ t 1 = 1 : S h



o) Ax te

grith, BeHs (1969)e Fortilisor reepinees by cocmut oo -
tuo ca’mtx"agmg Jenpicen gollse Dxple fgrice § s 135 - 145

1972)« Tho optimm speeing for coconubs
Cocad andt coécix’uta in L-!alggsia_- %e Ingorpcrated sseiety
of plmntors, Fulo INORIPs Dpe 420 « W43,

fnedegor, Gelfe end Cochron, HeGo (19674 %
obhods, Cxford ond I8 Fu Lo GQ.’ e 3ol g Ot
Nty ppe 9934

Southorn,. Pede (1969)s ouiphur doficionelod #n eocomube .
Qlecginolizs gl (#) 1 211 = 220, o GoeEs

Qinbnlk, JuHe (1976)e  Progress of tuo fertilimy txdmis in
Pa;ﬁ?g%’ H&w G!.ﬁ.ma._.‘ Cleogineuzs ;’g (40} ¢ 427 « 4ab,

Thomgy Kelle (1973)e Mutriemt compositiom of cocamt leavos
cad 1t relatimsidp to nut yiclds n Tensonios Bash afyicon
sgricultural and Lorosting Jonrmels XXXIX (2) s 170 - 175,

under ALCL eond Cools Inlondg. gagineux

- Shomgony RHTFe (1968) siaem md rutritdon of pocos
£ ‘ timg
23 t 140 - B51. . .

s

Uexkuil, v H.i. ('12?1_)-; Henuring of eocunub conforonco
& cocoa mud coconnty 1971, RBla Iuopur, |

i L 1972) e Begpnse of coconmuibo So (PoSoapium
SRToTide T TR AP TAn0g, Glegpgﬁnwx 22 (1) ¢ 13 10, )

Yabdd, DPeAey, Komoladowd, C.D. Georgo Pliin md Piilady T,C
(19?% »  BfTects of diecantinualion of forkllipor applicotion
o the HpK nubtrltion of coconut polms I Of Plmbe  CTOpS.
2(2) 3 58 = 60, . , .

b

Whitehnady ReAe mnd Sith, R.He (1968). Romilbs of o
cosannt spocing trlal In Jamolca, ‘Srops AgPlcs Trin,
ﬁ s 127 = 132, ' :
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APPENIDIX X

Monthly redn £oll dete (mm) for the years 1972,
19735 197%, 1975 and 1976.

uoaths 972 1973 WA 1975 1976
Jenuory 00 0.0 0.0 12.2 0.0
Pobruory  6a% 0«0 00 6ok 0.0
Horch 00 2540 1323 9.3 hah
April 0126 1906 689 3108 18,4
oy 3370 176847 211e3 24049 5heG
e 108.0 ' 300,7 65.5 B31.8 8140
July 20642 173.0 391.1 18149 9101
Mmst %10 530 2.5 173 129.8
Soptember  198+7 31k 200,5 21649 738
Qctobar 370 16541 1600 3746 15946
Hovember 77.8 k5.0 46,1 20,7 10243
Decopber 10643 79¢% 0.0 Sle g 1247
Total 165045 43150 15242 2338,9  ©59.7

Naﬁ'e: Dota on sunshine hsurs weve not avatlable :{Jor wa‘ }:va_riod, OF

1."’\"95“*'4.'?0&1'\'0\«. Maimaum ad T AIAL I fﬁM«f’ﬂ-T‘o—f‘M\'& l‘ce_carc(i.wa_s

weve wel complele and fenee the émme ot mel baen ‘LKWF@{‘O‘@_@{ \



APPEHRIX IT

Abstract of malyglis of variance tobles for yileld per pelm

for Individupl yeors ond Anova £08  pooied omalysls.
I‘fa S.
Soaree af
1972 i‘:?*‘?B 1974 - 1575 . 1976
8 2 10357 w0 2327 e Fox L7 2522 ,O%« 0605 o
U 2 27232 %% 1436.929 20305 063R7.22¢  3305.04%
sx M 12 559 S G S04 O % oG G590 G 2% 28 Jpax
Error 16 77 ¢4 12504 - 57.2 11147 497
Corbined anaslysis
source 85 as 18 r
Yoap 2048 b % 91214 6,00 =
n 331079 2 1907548 280,82 ww
Sx BCL2 .1 5 2210.5 2028 o»
T Y EL}E?’?;!'%' 32 ?53-&8 <100
zeror G727 0 &80 Glret

= Significont ad 0.09 level.
e SLmificont ol 0.01 lovel,



APPEODIX IOX

gi:str nct of cnclyslg of varicnee tableg for ylold nor mcm-u,
for indlvidupl yeors ond ANOVA for pooled Melysice

. He Se «
Smree daf s s = - . :
- 972 ‘1-9?3 19?# 1979 906
8 2 1%?0 eIV 10{}929-»’?.2 L B703053.8 = 1%152?872.1 Bk 6720000.2 &
él-i" . g Gg g:%.g e 1139}%7 a A 68909033§.% on 1825%%%3?-8 dd 115 53%?5.3 L
] K b i : g - ' 25 Y
Brror 96 13001»1#}.9 186 ..? 7% 0878.8 1357123, 119?223.3
Comtined analysis
Boureo K - 58 ar Hus , P
Teor ‘;’0&012&7.9 % 1?600312.0 . 765 we
2 L3847 . e
i 10{»‘3) %l ? 5 521%%4 23978
Szl S 1119716040 4,88 »a
T x X ?33?’%‘-’.’98.9 K24 22929187 175 &

& gipndficond ob 0405 icvele
= Sigificant ot 0.0% levcl.

fobes &inco I pyotic for © x ¥ inter getla is dmifdeont, the tosting for otmr
effoeto hoo boon done by using M8 fop € 2 ¥ as the dencmin t0p. ‘



AFPENDIX IV

fnolysig of varionee tatle for meen voigt
of ¢opra por nut,

. smrco 58 ag us 7
8 1055 .8 D 50249 8,35
|5 . ,4‘6 u? ; | {?6 i? <%00
§xH 216 g’-i' 2 1088 1 0?3

Lryoy 625.§ ' 10 2.6

s+ gipnificont at 0.09 lovel,

APPIIDIX ¥

‘Mmolysls of voriance toble for porcoht odl

in ¢oupra.
ooureo o8 af 318! ¥
S ' 12317 2 6«158 639 2
" LG 210 1 45,4240 K797 #»
gx M 15.615'1 bl 7821 Cefl vem
Irrop 94039 10 0.+96%

L mmificmtat 0105 laovel,
ax  Slpenifidcont ot G.09 lovel,:



APPENDIX VI

Melysie of vardonco table for &:cigm of

vhiole mate.

source - as ‘Mg ¥
g8 734819‘-8 2 36?%'!3' | i*',cr'ﬁ #
1 2505045 | 2904048 362
gxH 693 a2 072 <4400
» SAenificont ob 0,05 lovel,
APFESDIX VI
Malysio of vardcnco tohle for volunoe
whola mubs
. smpce ss as s r
S 10009475 2 000738 - 40405 e
B 1599643 1 15198443 3405
Sx !l 66200o? 2 33100 c!i‘ L7100
Errop 49?-?15.5 10 %9?‘71 6

an agﬂfieunt ot 0401 lovel.



APPENDIX VIIX

Abatroct of onolyslis of varionce tablo for
welpht end volure of lmisgked nuto, ’

Soures as. telght = Volume
M . H8
5 2 116l 675001 »
H 1 20840 + 283746
sxH 2 2.2 5334

Zrror 10 1"106 o5 ‘ 159242

* Simificont at 0,00 lovel.

AMPPEIDIX IX

Molysis of vardoence takle for ratlio of
waipght of Miskod mute md whole nuig

suree 55 ag S F
8 04004 2 0.00218 6406 o
31 0.00763 1 0,00763 21419 s

- 0400036 a 04000198 <100

Brrop 000359 10 000036

+ Sipificont at 0.05 lovol,
== gSigmdficant ot 0.01 lovel,



APPEIDIX X

melyds voardenco toble for ratlo of
wolcht of copra ond husked nut,

saures 85 MS . I

8 0.00175 - 0,00008 '2@1")'
BxX  0,00055 a 000028 <7400
Errop 0.00L14% 10 0«000%4




APPEUDIX XI

Abatract of analysis of voriance tables for femsie flower par poln
for inddvicduol years and ANOVA for pooled aiolysis.

A _ , ._ HoSe
L 1973 197% 1975 1976
S 2 023,08 ex 191501 92 508746 »= 12507 «e3 %% L 97 4 s
T O 2R CEER RO i
. ! D e e al} % ab) = 22%el ®&
- Brrop 16 395 .40 035 6 22049 ?gég.é 183.2
‘Combined onelysls
soures | 83 af s ¥
Yoar 202279 b 505068 1036 e
8 013670 2 5068348 103.80 #»=
1 255'5365,2.5 £ 12W?g-3 28';3'.68 *e
S XH : HC252e0 * 12063.0 2470 ww
T XY 213260 46 k2 61,3 156
Epror 39067 €0 45843

#¢ QdAmificmtb ob G4 level.



AFPPENDIX X1

Abatract of mnalysle of vorlence toblog for fomnle flovor gad
novcentape for years 1972 to 1976 md sHOVA for pooled analysta

a8, __ — - —

. e de 1972 1973 1574 1975 1976
s 2 D220 1432 180475 - S66.L0 e YRR
¥ E 2570441 w* 135413 s L0706 »= ?.{é 7408 wn 0 :26 #
Sxn : G5 671 ®a 137293 P204E0 = 10848 wn . el

conbined woalysis
swpee . - - 88 . . ag | s | - F
Yoor B~ T W 8 600410 LG5 e

3 | 1010.87 -2 S SOSeNT Ggﬂe *

5} 22210.79 ﬁ 130D L0 8513 #+
5% obly &0 23615 - 4483
XY 49426 0% 32 128,85 1,66 *
BLTOP 6099 .16 80 D

#tx %%’ﬁﬁ%?m g'.t g.gg vel

Hote: Since T rotio for T X ¥ intor sction is gionificont, the testing for other
offecta hes beon dme by uglng HS for T X Y as the depominglor,



APPENDIX XIII

Malysia of voripnee teble for per cont of bedning
paing ot 12th year of planting.

 gource a8 af Mg T

8 \ 591 35 2 295’-068 1.5

51 2:36% 22 2 12182411 7199 as
g XN 593,45 . % 14836 <100
Bryoy 2707 «31 16 169.2%

sv  dpgnificont ab 001 lovel

APPENDLY, XAV
malysls of vardenee toble for mom helpht Of pang

source 83 ae S F
8 . 04220 .2 0u110 <4400
M 410.308 2 55.19% 158460
gxn 34313 % 0.8328 2,33

x6 pnificont ab 0.01 level.



APPEIDIX XV

Abstract of anndyals of vardiones $ablos fop meon girth of trunl for
the years 1972 to 1570 and ALGVA for pooled snalysis

.5,

Soures ar .
- 1972 1973 ] 197 1075 ' 1976
n o 2 - 51e2 733 ® _ GOl 15047 = 5677 aw
S XU li‘ 103+7 240 2346 K1 2.l
Ereor 416 52.% Gale 279 320 De8
Comtdined anmlysis
~ Source Y ag HS ¥
oo LRy L L9847 5450 #%
S . 258-1 2 1313'1"’ ”1-&89
4 20 2 3710 G273 =
8 XH 2600 L 65 o0 <1400
T XY D072 47 32 710 D0 #wn

Lerop 230025

» Sigmificant at 0.05 lovel
¢ Slgndiicont ab 0.01 level _
lcter @Slnce F ratio for 2 X ¥ Intor petlon 1o dgificont, the testing for othop
efivebs hos been done by uaing HS for © X Y ng donooiantor. ‘



APPEIDIX XVI

Avgtoact of englysis of varianee talles for tobdl nunboy of loeves producsed

7or peln since plenting fop 4n

dividudl years 197276 ond ANOVA ¥or pooled analysis

: 1972 1973 397 4975 @76
S 2. 163:07 *» 33169 »e L7247 e GN3.08 we 980 H0es
R 2 189748 o% 27539.22 e 3553-*“ e 53?33'}5 t sggg.gam
S Xn R S 531 Bab1- | 2505 T 14.56 ' gé:gy‘ '
Ly op 16 19-8:! 2989 LM{‘._{}B ' SQQQ? 045 -
Contined snalysis

souree - 88 ar Rt _ T

oy 33035.01 Y 8409450 203023 #w

S }#50!1:?3 2 2252437 13}.43 .

I : 3«&303»19 pod 1717180 | Lt G
e £ 5 15
Lroor 3310.76 &0 51,38 o

st Slenifient ot 0.01 level



APPLIIDIX XVIT

Apgtroct of onalysis of varisnce tobles for nurber of leaves por nain

for tho yoars 1972 B0 1976 cnd ATOVA for pooied. analysis.

effects hag becn done by using [ for § X Y as the dmmomlnator.

Srarce ag o - He S ,
1972 1973 | 197 197 1975
8 2 982 w 1103 » 6.50 15.07 = 31418 w¢
1§ té .58‘?:61 i 58380 we 314'1--69 L H10 « Be C‘ng{h@!{- et
5Xn & 108 FeOt a7l 2e 3.98
Eypror 16 e 22 2479 252 2452
Combincd analysls
@aﬁree 835 Gf Eb T
Toar 22191 ty 95 48 12.79 =
g 143'-33 2 7966 1547 wa
2 50724 2 25 . 583,05 ex
XU 35 50 L. .08 2,06
T XY 139.22 3z e 3D TS *
Erpop R 5] 8o R D ‘ ’
% @pmificant b 0.05 level
s S endficont ab 0017 level
Yoter Sinco T zotic for T X ¥ dntepnction ip cigndlicmi tho testing fop other



Abatract of mudlyois of varicnes tables for rate of

APPEUDIX XVIXX

rrodugtlon of lowves per pelm

for individuzl years 1972 to 1976 ond the AlOVA for podled cinlysis

O-?

.gource  af - '-'-H‘& - \ . :
1972 1973 1974 1‘9?5 1976
5 2 1270 ¥ 18.90 #»+ 17459 2w 16- Toae . 29,35 Ak
B E 83.'12 L g5 -’92_ % 02478 nw -gg * 33.-3‘3 L
S X 2’5 g 0;? O '1 , 0 . 0.\'.51
Lypop . 46 Q0% De 7 -06 0+35
Comtiinod maly.fz}.s
Yoor 17460 N 2490 382 *a
5 185 .61 2 92.81 122.42 ok
H 611. 2 33) 09 ""02 05? Wk
FEE o5 56 : s %"é% *
b i . r ’ -
EBrror 6090 %

* simiflcant at 0,07 level
2o @ificsht ab GW.07 lowol



APPENIDIX XIX

thobraet of onclysls of vorisice tabilesn for moen length of leaveg for Individuel
vears 1972 0 1976 and the ANOVA for popled snalyeis

 gource af _ . . . HeBe . , ,
| - 9972 1973 AP e . 9976
g 2 11949 #1952 A 4299.2 3866.3 406G
Ho 2 GPLT707 #e 683'39-.3 i hema.ﬁ,w 1083934+ =» 6&%36635 =
FAH b ' 1-&71:.& BUOBel * PBlea2 1357 «2 0852
Brrop 96 128kt 2083.3 133345 703+2 121842
Comtdned aneclysis
Souree B3 at 1S | ¥
Yooy 899373 L 90212.6 2315 %
8 0272 2 . 313.6 <00
I 702591+0 8 12753 : 109-89 e
8 XH 1652242, 13 %6300 '
?XY 9025333 32 32042 257 #v
Zreor. . 99578.0 &0 12057 |

s Significmt ab 0.05 lovel
+e Smificont ab 0.0 level. .
Hotes &nee T ratdo for T X Y interactim lg eigificunt, the fosting for other
cffecta has beon done by ugdng 196 for T X ¥ ag She dinominateor, - |



APPENDIX XX
mglyais of variencs table for moan length of potiole

 goures B ar Ms  F
8 %6149 2 2004 7592 v
M " Eh3B.7 2 2210 78470 2%
8AM 265.3 % 19143 $e73 w3

Ereor 0 W10 16 el

s Slemdfioont ab 0401 level

APPITIDIX X4I - -
Mmolysis of varisnee table for mean icagbh of lcof blede

smreo 88 ar e P
! 158047 2 P03 <1400
M 7993642 2 - 3996841 2 G491 &=
83X H 5783.8 Y 14%6.,0 <3400
Lyxoy 23765 .8 15 135 N

o0 Slmifieont at 0.01 level.



APPENDIX X3IX
mplyels of varlenco table for brepdth of leavoy

=

gource a8 ¢ uHs T

S 64846 2 343 2ol

3 15955 oo 2 7092.9 51 +1h o
8 XN 49,8 L 2.5 2 . 69

arroy 221945 15 138.7

e fenlficant ot {.017 lovel



APFPEIDIX XXIII

Ahgteaet. of cnnlyads eﬁ‘ varicice tobles for numbor of loaflebs £fopr indivitusl years end
ANGVA Tor ymle& aelysis

H,8.

source  af e — —
1972 | 1973 A5 1975 1976
8 2 804 ‘338 B3 126 - 0.0
131 2 25#6‘3 - 17506 @ 383-9 * 163549 *u 971.2 o
Brpop ) 16 01) -5 134! 61‘1 ' - 389 1‘4"2
~ combined snalysis
T smrce . - 83 a . us ¥
Yeeor 25 Be83 4 659-? Suba  #*
8 ol 2 03e2 1.’5@
SXH 82 ‘71 L 1547 41‘430
TXY ‘383;.9 32 58-8 <100
GBreop W05 80 (12 K

a5 ‘ggnificent ab 0.01 lovel



CATEEMDIX XXIV
Agiyats of varicnee table for lenpth of loaf ot

‘e“_:'mr?cca o 88 ar _' 18 B
8 DB 2 12761 <2+00
M 65kt o7 2 3292.3 20,06 **
8 X i 759 % 19:0  <1.00

Breop 2352,2 16 4740

ek {»g!,_@liﬁ'iemt ot 0:01 1evol

APFIENDIX XXV
malysls of verdance table for breadth of loaf lot

2

gouree g8  af us ¥
s 2.8 00 2 1408 9.82 #s
3 16432 2 8436 The18 wx
g XH 0468 b 0417 155
Errop 1481 16 0+19 o

¥ Slenificont ob GW01 lovel,

APPEHDIX XXVI
mhalyels of varisnce table for leaf Arveqn Indon

gurce s a&f Mg ¥
8 81D 2 40468 M0G0 e
5XH 1723 L o317 43410 2w

FExrroro 166 = 16 Ovld

s Glpnificent ot 0,01 level



APPENDIX XXVIX

fdgtivcct of anolgsis of verisnee tebles for nutrients in logf

" _

Saupee - HeSs
o P i Ca ug Ha
s 2 .23 0W0025 ¢ 0,6082% 0,0033 040206 040313 *
£ 2 | 05736 *» 0,0000 *  1.8586%% 0.0310 040917 %% 00050 =
g X u b 040116  0«000% 041391 ® 040035 0.0086 040038
Lrror 16 Q«0h061  0a0001 0.0371  0.0123 0..0006% 040055
Source af @ 8

a 2 0.‘3355 O.,.GG{}E}

H 2 040577 040005

X1k L 0_&0523 00007

Error 1% 00508 040008

s Smmificont ot 0,05 level
v cigificont at 0,01 lovel



APFLIDIX XR¥IIX

Abptract of ogndlyals of verdanes #obles for orpanic carbon
entent in 90il abt difforent dopbhs of sampling

o e
‘euree  of ~ Dopth
025 6u  25eS0 am  S0e75 cm 75100 an

8 2 00052 000h2 00207 22 00,0069
» 2 00087 0000k 0.0029 00079
8xn ;‘: C«0298 00000 0.0028 00020

Ervor 4 040209 040035 0+0018 0.0032

we Slendificent ob 001 lovel

APPINDIX  XHIX

-Abgtract of snalydls of varience tables for nitrogmn
cantont In soile ob difforent depths of gompling

| N 7 M 8. _
SouPes of _ dopth |
0-25 cn  25-50 e 0e75 B 75100 cm

8 2 GGOOGZT 04000131 * 0.000C006 04000027
M 2 0000053 040001692 0.000021 0+000018
gxy k& 0000021 04000027 04000007 04000006
Error 16 0.000031 04000026  0.000025 - 0.0000D

» Sendficat ab 0.05 lovel
¢ Simificent ot 0,01 level



APPEIIDIX XXX

Abstract of endlysls of vorimco tables for phosphorusg
cantent In soil at difforent depths of sempling

HeBo o
Beures - af |  Qopth
025 6  25w50 en 50299 cn 7. ]
8 2 2%93.121 - 564301 0,081 0,180
M 2 55070.808% 19046008, - 0.029 0117
S XN b 25754715 55492 - 04116 04096
CTreor 96 . 3336193 0 33.%1 0 0.107 04090
s gimificatn at 0,0‘! lavel
APPEIDIX XXXI -
Abptroct of gnalysis of verimico tables foy potasgsinm
cantent In s0il at differont dopths of sompling
] ! ) I'&. B.r_.
gouree & | Depth
0w25 2550 cu 50-_4?5 cm 75-100 oo
8 -2 100 40 561946 73874 320048
I 2 4057048 2= 77818 ¢ 2520047 »x PHRBT7.0 we
5 XH b 61946 ~ 1%92.8 4206 o 1755 o1
Erzor 16 163345 210 o1 303949 28901

we  gimificent ob 0401 level



- APPRIDIYX XEXIT

Absgbroet of onolysis of veardonce tohles fop cdiciuan

cantent in soil ot different dopthp of gompling

HeSe
0e25 e’ 25«50 a3 50«75 o 7H-1006n
g 2 0«330 04599 = $.532 0269
t 2 34100. ¢ Baltd s BDOT se RSO ee
8Xn L. KT Os%7 02906 RT B
5. 0255 ema’s . 0 ok87 0,170

-Brrop 't

Flpificent ab 0,05 loval
m Slenificont ab 0401 Jeved

APTEIRIE XXX

Abstynet of o a‘lysia of varionco telles for mamosiun

cantent dn godl ot different deptha of soompiing
| Ho Be
Source al ‘ mpﬁhg -
cw25 ca )-.JO e 5@-‘7.) e 75=100¢cnm
3] 2 04030 04139 * 04057 04013
I 2 0530 #e 204342 s2 26,001 48 20,203 ==
S XN L3 0+279 Ce219 » 04070 0.23%
Error 16 - OalPh 04047 0366 0249
¢ Slgifioakd ab i}.{}) levol

o Simificont at 04,01 level
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ADBDSTRACT

A gpating cum nonurdel experiment on lost Congt Tall
coconut polns ingtiated 18 196% ot the Cocamtb Ressarch
b Stationg DBalarermopuran of Zerdla asgrdculiural Univore
sity vas utiltsed in thig dnvestigatin with tho objective
of (1) dotersining cptdmn level of IFK forfilisors ond
tensity of planting to obtain maximn ylelds (2) to dtudy
the quoldity of nuts in torns of coprs and oil mut ! Aurn
" nd (3) to etudy the corrolations, i€ any, of vegobative
grovth characters end s0il pna leaf matrient statug vith
7i0ld, Throo dovels of HPK fertilizers (Control = no fortie.
Adzer, M0 1 225 1 490 g ond 680 ¢ 450 & 900 g NPK per peln
por yoor) ond thyee gpecings (50 n X 5.0 M 7.5 0 7.5 @
nd 0.0 B X 4040 1) vere included in the exporiement,

ircn poing were not fertdlised the ylelds, which wers
precticolliy nane, did not vory due to gpocing, Maximn ylold
of 64 nubp per poln wag obbained at a poln denalty of 00 por
hoctarc (40 0 2 10 n) vith tio Wpghest dose of fertdiiszers,
Yiolds por wnlt orcen vas moximin (8259 pcr' hoeotare) ab a
denglty of 178 ond 2 DPE Jovel of 680 + 450 + 900 €« -

Copra por out vas mardtmo (108 g) ot lower donsibles
yhoro vielids were algo highor, (11 porcont wos négatively



corzelatod with ylelde Foertildzetlo had o dopropsive
effept @ ol aut tam.

wlder epeelngs couplod with fortdlizetion at pediun
lovel produced hoavier nuts, Tho volume and wolgkd of
whole nute ag well ap that of Imekod nuts were positivaly

: ) OGPZ‘GE.{:‘EO Ga

Bigher lovel of mamuring produced Wb more fomnie
flowors ‘than rediun devel and producticn ob goro level
veg prectiedlly ncnes Yiold of nuts end fenmle flowps
vore posliively coreoloted,

Floor gotting vas cahenced by monuelng (214 to hod),
t 1ot auo to tho effect of spncing.

Fortlliization oanced &he pre Bearing nge of palng,

The belghé of polms, glrth of trunk, nus‘iﬁcr of 105_;1303,
length end brocdth of loovos, numder of loaficta mnd tholp
icngth cnd breadth were dll ncrocsed by Sortilisetion,
Bifect of wideor specing vas scon in ex&lammtg_ nunber of
loaveg and broadth of loaflots. Iro hoight of poloe, pirth '
of Ltmak cod manber of loo¥es were found to bo pogiﬁ'm:x.y‘
¢orrelatod vith yleid of nuta,

LAL wop fomnd to incrense with dncrernses in pidn
dengliye Sirdlaly fortlitsation hed also dncrensed tho LAL.



At o given peim dengity, ylold of nuts and LAI wore found
to be posltively correlated, Infilteratian of iight through
$ho conopy wos negatively correlated vith LaI,

Tho folier lovel of Ty P and K dnerensod significantly
duo to fortlltaation (1.068 i1, 0.13% P oBd 0,319 K In mfor-
t11drod plots as compored to a5 Ouiify ond 141757 regpectie
voly 4o plobs rocofving doubloe dose of feptilimors), Teld
of nute wag positivoly corroleted with fuliﬁr dovelog of N
as woll ag P» Tiold wng olszo correlated with /K ratlo,
Butriont levels of I snd X vere correlotods  Tho yicld vas
hgh whan 1/% rotio was in the renge of 1.6 to 1.97. | Ieaf
Vg levels wers highor in wnfertiiized plota vhere X lovelg
wopo lovers Ghdre wes o pDoegative correlatic botwoon B and
¥y Jevols. Ha content in losvos wos iasa‘éazz fortilized plotss
Yertilization inereesed K/Ca rotlc as well as fhc sum of E,

Ca ond Vs |

Tho pH of e golid docrcaned with pppllcetio of fertl.
W zers, Tmm vas 1ittle diffepence In 1T content of soé.l duo
to fortiidsatian, Thore vas o hoevy build up to P 4n the top
layer of soll (Four ppm dn sevo dovel plota cnd 158 ppm with
en appifcotion of 450 g P'gﬂg; Q?r yoor)s Thore uas bulld wp
of Kin 0 « 100 ca dopth dn fordilised plobs end 4t wos paxi.
- man g the lover dopbh of ?5' « 100 cm, Ca0 emtent uag highest



(3477 /100 g s0il) in thoe top loyor of plobs vith Mgphoot
fertiMoor lovel, The soil lp contont wos loyor In ferid.
Hged plote.

The study on leol ond 50Al nutriont stotus gagrosts
tho neeeoslty for dneronsing & and K fertilisotim fron the
progent deee of G680 g Hy and $00 g'E{. ho satiofactory
devel of P in leaf —cid avy Wildd up In sodl sugrost that
the louer doge of 225 g moy suffice.Cn anplicetion ooy be
necesgery to modntoin the pil, g o;;ﬁlicaf:im ooy prove
Deneficinl, In view of the faeb that enlonle nutrdtion hag
@ven aneouraging resulbs obroed, furttor studlcs ore o
quircd to cesoss the importoneo of Gl ond 8 40 6o nubmltio

oL coobfint 10 Indiae



