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I N T R O D U C T I O N



I HI RODUCI I OH

the coconut palia ( Cocoa nucigera L .) i s  the worlds 

raoat extensively cultivated palm# I t s  cu ltivaticn  extends 

over most of the islcnd3 end coasts of tfio tropics* The 

flavor coccnut growing countries of tho world arc Philip­

pines, M cn o sia , India, Sri tcnlsa, Malaysia, Thailand, 

popua end Hew Guinea, Vtosfc Indies, Central end south 

/Desiea sad East end Kcst Africa* Gf those countries 

Philippines, mdcnosia end India acecunt for 63£ of tho 

world area (Davappa, 1976)* Ohe to ta l area of i t s  cu ltiva­

ticn  in  the world i s  estimated to he 6*^88 n& lliai hectares 

(Child, 197^) *

M i a  stands third in area end production of coccnut in  

tho world with on estimated area of 1*1 c d l l ia i  hectares end 

en cEploysmt potential for over 10 nHHaa people. Of th is , 

over two thirds of the area and production aid confined to  

gbst Coast of Kerala (N elliat ot igl, 1976).

Coconut i s  cno of tho most important cash cun food crops 

o f Korala* The word Kerala i t s e l f  neons °tho lend of coconuts*1. 

I t  i s  very aach linlied with the socio eccnony o f the State*

Even thcu$i coconut i s  being grown fo r centuries, tho 

per p els ylold recoins as low as 3? nuts a year (Haiidasan, 

1977) • Among the various facto rs responsible for th is  low
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product!cn, nonagenont p ractices lifco Improper spacing end 

inadequate n u tr it ia i arc important.

The specie gs adopted in d ifferent countries end within 

the country are vaile&$ 6 to 9 n India, 2 .79 to 1b d in

Sri Lanka, 6 to  10 a in  Host Africa end 10 to 11 o in  Indo­

nesia* The sq u a re  system of pleating i s  widely adopted in 

India* h spacing ranging from 7*5  to 9*0 o i s  now rocoscmdod 

by tbs voricus agencies l ik e  Kerala Agricultural Uni v arsity  

(K.A.O*), Department of Agriculture end Central Plantation 

Crops Itcsearch B istitu to  (C.P.C.H.l*) (Ancn, 1976 b) end 

/ncn, 1972) *

I t  i s  vxsil accepted that naximus yields can bo obtained 

cnly i f  the palms arc planted a t cptlnun density. Cne of the 

reasons fo r  increasing p d a  density by cu ltivators was that 

the valuation o f  lends were e a r lie r  dcno cn the basis of 

number of trees end net on yield or area (Ifcncn and Pcnfiolai, 

1958). With tho advancement of more e ffectiv e  agriculture! 

tocl'niques p lea t density appears to be on important element 

in  obtaining higher y ie ld s. Optimum density depends upca 

several fa c to rs . For a given so t of predetermined environ­

ments (d iE a te , s o il, pleating m aterials o tc*) i t  i s  neces­

sary to  determine the optimal density at uHcli noximn yield 

can be obtained*
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Inlormabiao. cm the optiEuo lev el o f  f e r t i l i s e r s  required 

under varying densities of planting i s  also scarce* the present 

■reeoEtmdatians (0*^0 kg 0 , 0.32 Isg P and 1*2 kg l^G/paXa/yoor) 

t&deh are rathor arbitrary arc based on a few fie ld  espcriesmts 

conducted from tino to time a t fev? locations by the K.JUU* .and 

C*P*C#B«I« (m m f  1976 b m& tlsH iat e t  jg .t 1976)*  (

harked increases in yield end grc-sib of coconut duo to 

nzfiuring have bo cm. reported by Deny workers (Sol cede* 

m n y o r end b ellio t*

Under these circumstances tho prosent study ms initi­
ated sdth tie following objectives,

1# £0 d o to rd n ©  th e o p tim a  le v e l  o f  npE f e r t i l i s e r  
s is tu y e  to  o b ta in  ds&Ikuq y io ld  undor th o a g ro -  
clim atic qm ditiens of Southern Kerala#. '

1

2 ,  To determine tho opfclsal pcln density to  Obtain 
eeajondG yields per unit area#

3* To study the com jlaU cn i f  ooy of s o il and le a f  
nutrient status snd yield for f e r t i l i s e r  rocomon-
daticm*

h* To study tho e f f e c t  of spacing m d tamx&nc on
quality  of coconuts in  terms of copra end o il out­
turn*

m  espcrimcnt started a t mao Qaetnut Eo search sub

Station- of E.AfJ, at Dciaraacpuraa ©0 used ifi the present 
study# , / '



R E V I E W  O f  L I T E R A T U R E



EEVXM OF imBAlBSE

Be search on coccnut started la  3iiuia in  tho early  part 

of th is  ceatucry with tho cofcabii Assent of four experiments! 

fa ro s* , each a t Kasargod end PiHccxio (I’ilecyojr I )  and two 

a t Hilo suer (HilGswar 2X ma XII) (H ell!a t o t a l* 1976), Tho 

setting  up of' those d ifferen t stations -was dmo with a view 

to  in i t ia te  orgcnised research in  d ifferen t typical coconut 

s o il  typos v is*  red loan*, la tc s ite  gravelly, red sandy Xom 

md l i t t o r a l  send# The f i r s t  atfecntlcn of workers was m  

nursery techniques end nanuQBfient practiceg lik e  ploughing;, 

weeding md s o il  moisture conservation measures. The next 

p r io r it ie s  were m  c u r i n g  aspects? in the beginning organic 

nmurcs lik e  o il  cohos, guano, ash end groan lo a f manures were 

tried*; The work doie in India md abroad was reviewed by 

J.s#  Patel in  M a ncnograph aa coconut published in 1933.

As o proliM aory to  regular nu tritional studies many attempts 

were made to estimate quantities of nutrients removed frcaa 

s o il by coconut palms ( F i l ia l ,  1919? Jacob md Coyle, 1927?
j

Copolcn, 1927? George and Tcik, 1932; Eolsstoin e t  dLf 19375 
P atel, 1930? Carvalho, 19^7 md Cook, 1950)* P i l lo i  and 

Pavis (1963) reviewed lite ra tu re  upto 1950 and presented data 

of th e ir  qm  md according to then the annuel nutrient romvol 

by 175 adult p als3 in  a hectare was 52.2 kg X?f 13,0 Itg P,
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70*9 kg K, 3^*3 kg Ca md 12.6 kg Mg. According fco £hofcty 

(1973)* tho corresponding figures, applicable to  Tamil Badu 

are 95 kg II, **8 kg p md lh-8 kg E per annual per hectare.

Kncat (1978) has estimated the annual requirement fo r  a  nor­

mal bearing p els ea Q.6S kg II, 0*29 kg PgÔ ., 1*01 K̂ O, 0*90 kg 

€-l| 0*28 kg Ga md 0*11 kg Mg* .

I t  was 2n 193*3* that a ocmpvohmsLvg f e r t i l i s e r  Gsporimont 

was in itia te d  in Cri Lanka md continued t i n  1965* I t  waa 

- probably the f i r s t  experiment in  perennial crops lik e  coccnut 

inhere Fisherian techniques were adopted, sineo 1935 many for*, 

t i l io e r  t r ia l s  have been carried cut in  o jjiy  pgrts of tho 

world including India* Host Africa, P a c ific  inlands md 

Jamaica* The s h o r te s t ,  a t Easargod with no cu ltivation , 

cultivation elene m d  cultivation and M u rin g , which contf~ 

nued fo r  a long time, gave encouraging re su lts  for adopting 
inorganic manuring.

The Indian Central Coconut corM ttoo was formed in  19%5 

which took over Kaoargod sfcatiai end co-ordinated research 

a c t iv it ie s  in  the country* F e r t il is e r  demoi s tra ti  cn t r ia l s  

were established end research a c t iv it ie s  strengthened. In 

1358 the available information, t i l l  then on coconut culture, 

were compiled by K.P#V. Konon and K*M« Pendclai in  tho volu­

minous book t i t le d  "Tho Coconut Palm a Monograph". From 

19^7 cowards a series  of research stations yore established 

in  d ifferen t ports of the country to study tho  nutrient
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raqdircnmbD and f e r t i l i s e r  response of coconut wider tho 

agrocHnatiic condition s o f each region* Too esc include tho 

station3 a t  BE&arsmapursn end I^narnkoci in  Korda, Veppcn- 

lailm and £&athupet in  Tamil ffedn, Arslkor© in  Karnataka, 

Ambajipota- end Resole in Andhra Pradesh, Bctnagiri (1-Isha« 

rashtrd), SaMdgspal and Km ark (Crissa) end Ktitouva in  

Qajafat*

Tho d iffic u lty  in  conducting f e r t i l i s e r  md spacing 

experiments in  coconut duo to tho perennial nature of the 

crop as m l X  ao the large requirement o f experimental area 

posed many problems# so il ondycio have boon extensively 

used as a so t o d  for predicting crop requirement* Earing 

Into  fo r t ie s  and m tiro  f i t ip s ,  tho concept of lo a f analysis 

as m  index of crop nutrient status gained Gosmtum* Largely 

as a resu lt of the pim ocriag work of tho scim  t in ts  o f  

m stitu tr , da Rcdhcrdhos pour lo s  IMXes ot Oleaginous: (XRHO) 

in  Most Africa* fo lia r  enolysl 3 have been widely adopted as 

a dlacnostie motliod In predicting f e r t i l i s e r  requirements of 

coconut* Of l a t e ,  several reports have Como iron  India end 

abroad on s o il and lo a f eBaiysls*

m  attempt M s boon made hero to review' the sore impor­

tant lite ra tu re  related  to  f ie ld  experiment an n u trition  and 

spacing (palm density) as well as the studies m  so il and 

le a f  nutrient status related  to spno of t o  cultivated palms



with emphasis pa coconut* The review has boon d iossified
i ‘ •

mainly under d ifferen t headings as mentioned bolow.

1* E ffe c t of nutrient s (m jc r  and minor) end Jfcadng
cb Hold and yield  compaacnts*

2# E ffect of nutrients end Spacing an vegetative
■ drouth characters* .

3*- E ffect of nutrients cncl fa c in g  on Leaf nutrient
status*

E ffect o f nutrients end fa c in g  m  ©11 nutrient 
status*

1 * E ffect of NutriontsC major and minor) and 
fa c in g s  cei H old end yield  com m ents

1*1 E ffe c t m  H old of nuts .

1 . 1 (a) Hitrogm.
i

Amen set tho production factors, f c r t i l i  action i Q cer­

ta in ly  me which brings the quickest y ield  increase in  coco­

nuts* The response of coccnut to  major nutrients v is . 

nitrogen, phosphorus and potash has been wen recogaised.

Tbs Increases in  yield  arc due to enhanced nutrient aheorp- 

tlcn  and tholr assislln tio n  for t o  dry matter production* 

nitrogen application i s  reported to  have caused copra y ield  

Increase by 8*0$ over n o .fe r t i l is e r  (Salcedo, ,1952). Mencn 

end paadolai (1950) have elaborately dealt with the rolo  o f
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major end ninor elements in  tho nu trition  of coconut * They 

kavo stated that individually nitrogen, which i s  a constituent 

of plant c o ll  and chlorophyll, promotes tfc© development o f 

vegetative ports esp ecia lly  loaves and trunk and the so ports 

in  turn account for increase in yield* , But pro&uoticn 2ncre« 

tisod by 16*9$ by application of IT (MuHyor aid H ollis t 9 1971)* 

Oa the other hand prudent© o t  uls (1976) observed a  reduction 

in  tho y ie ld  when n itrogeni was applied singly ever m  unfer­

t i l is e d  treatment. oven though II was found to be a lim itin g  

facto r when applied with EC1*

1 . 1 (b) phosphorus.

Reports frcm Sri Lanka (Sdgado, 19k?) indicated bene­

f i c i a l  e ffe c ts  of Up interaction  cn female flower production 

which in  turn i s  expected to  resu lt in  higher, yields* Phos­

phorus though not often a U n itin g  fa c to r  i s  found in e l l  

parts of the plant including leaves and coeds and where 

vigorous c e l l  fUvLoto takes place and i s  roqpcmoiblo f o r . 

e f f ic ie n t  root production* (toe®  and Ponds!!, 1958)* ,

Hethsinghe ( 1963) found response fo r  P, from en experiment 

in  s r l  Lenka started In  1935* cnly cf to r 28 yeors of p appH* 

cation . Gn the other hand ilOlyar and B e l i ia t  (1971) obtained 

response to ?s 0  ̂ a fte r  eight years of continuous application.

Martin cad pricus (1972) have found that application of 
trlp p le super phosphate increased nitrogen end oe^ioolun



le v e lc  in leaves o f  o i l  pain end they have concluded that 

p should bo the pivot of for t i l l e r  formulae 5n that crop*

Coomeas end Gcbs ( 1976) have suggested m  optimum economic 

dose of 0*7 fee of b leo lc io  phosphate po*> tree por year la  

amth Eastern Ivory coast conditions# According to  Kauala- 

devi  c t  ta  ( 1978) responses due to  p ore varied* This i s  

because of tho In i t ia l  fixatio n  of p in unavailable form.

1*1(c) potassium.

potash has a very important rolo in  coconut nu trition’ i ■
v is* I t  regulates uator economy, promotes root development, 

in p cirs disease r e s i s t a n c e  and improves quality of seeds*

Mcny parts of the pata contain Mgh amounts of potash end 

hence tho demand fo r  potash i s  very h i0  0 -tmtm and Panda!el, 

1958)* Kith tho above fu n ctla is  tho of fe e t of potash on 

y ield  Increases I s  ev id en t.‘ A potash dressing of 1*0 to 

1*5 kg por tree por year loads to yield being doubled or 

even trip led  (^remand and Guvrier, 1971)* I^Hyor end 

B e ll ia t  (1971) oloo found sl® iifica?it response to  E from 

f i f t h  year cowards. Uoxlaill (1371) has shown that K f  or t i ­

l l  satdoi increases yield* The yield  increased from 23*1 

nuts por palm in  p lo ts receiving B aLcsie to 76*7 nuts when 

U and K were applied# Green (1972) found si® 4 flea n t In ter­

action between B end K in  increasing .yield of o i l  pain though

II ©r K singly did not re spend* Boxkull (1372) eoUsatod that
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the increased copra put turn due to K d fo rtm p aticn  could 

'os apportioned c±s 30# t&G increase in  number of nutp* ■ 

Child (197*0 has suggested K and !J as tho most lik e ly  fo r ti«  

U se r  fo r coccnut• According to Goomans pud Ochs <197$) E 

Gpp3J.cat3.cn i s  Sndi^pcnsiblQ end Mg necessary to  obtain fu ll  

e f fe c t  of E m  yield* m  tho absence of k tho cfcbor elements 

bays a n i l  or depressive e ffe c t*  Excessive K can induce tig 

deficiency end can lead to  a f e l l  in  y ie ld . Oisbak (1976) 

based cn the resu lts  o f cocmut f e r t i l i s e r  t r ia l s  in Bey 

Guinea lias reported eccnomicsl response to  E* ^nnuol yield  

increments o f 0*30 to 0*33 tens per hectare resulted from 

one to two fee £ Cl per pda.* ' ■

1 • 1 <d) 3PK for t i l l  sors*

She response to  npk f e r t i l i s e r s  a i y ield  of coconuts 

has boon reported by many workers from very early  times*

Cook <1932) has given m  example in  Sri Lanka, where, when 

cultivated and manured p lo ts gave m  average 90 nuts por 

tree* unmcnurcd p lots gave only 30 nuts per tree* Join 

(1952) suggested a manurles! doso of 0*29 to Q*9o kg n, o .io  

to 0*25 kg P20  ̂ and 0*375 to  0*790 kg Ê O por tree per year# 

According to  im m  and Panada! <1950)* the yield  from a 

regularly cultivated and manured p lot a t Kosargad was 6^ . 

nuts por palm as against a poor yield  of 10 nuts from a - 

neglected plot# Join and Jacob (1999) found that tho .
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application o f  0*3^ Isg lJt G*3k %  PgQ̂  end 0 .68  kg K̂ O 

per palm por year ro a i l  ted in  m  increase o f  39$ in nut 

prediction over cu ltivator a practice* m ily a r  end IloH int 

(1971) heffe reported that to tho combined enolyslo (10 years 

data3, tho e ffe c t  o f ut P end K uerc sig n ifican t and. h-vo 

suggested tho optimum dosage values as 17 G.&7 kg, po0̂  1*0 

teg end iy )  0 .89 kg per pals per year* Reopen323 to  npK 

fe r t i l is a t io n  to Increasing yield have toon reported to  

other palms also* Green ( 1972) has reported considerable 

increaso to  production (12 to 22$ .  ca account of uv v m d  & 

application to ©11 p d a* Rauther m a Abraham (1973) obtained 

three to four times yield  increase in  UpK applied p lo ts  over 

no manured p lo ts to creccnutg* Ibrltoge end IloXllat (1979) .
1

have reported m  yield  tocroasa o f 11,7  nuts per poin (coccnut)

to  stogie appOicatim o f f e r t i l i s e r s  m d  17*8 nuts to  s p lit

application uhllo the increase uas only 3*7 nuts to control

over pro treatment data* Pop Venezuela -c'fisiditiaae# to gaioreX,

i t  i s  recommended to  apply 200-^00 g IT, aoG*lK)G e $_o ana
. 2 ?

900-1000 g Egb por pola per yoar (Ancn, 1978a)* An applica— 

tic o  Of 229 g H, 337 £ P and 337 g K per poln per yoor &as 

found to  bo too most eecnoraicsl dose fo r  Central xravencoro 

area giving UO to  90$ Increased yield over no fe r t i l is a t io n  

(Ancnf 1976b).. To obtain higher e ffic ien cy  of u tilisa tio n  

toe annual input of f e r t i l i s e r s  v ie* 900 g B *  320 g p + >
1200 g K has to  be applied in  tuo o r  more s p lit  doses
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(ITolUat e i g l ,  1976). prudento e t  {& (1976) basing go 

tho resu lts  of cn osporlmant in  fiavavo has found that nut 
production uqq increased by 202^ 127$ md 93$ by ijpk 

Qpplicatim over p lo ts with 3 clone, u n fertilised  p lo ts 

md HP p lo ts  respectively* They also found that Kd v tth  

c ith er H Qi* HP gave a mam yiolcl of 23*1 kg copra por polo 

whore as treoo without KG% produced cnly 6*6 kg por pdm* 

lo a f analysis revealed that response was cmly fo r  !J md C l.

1*1(o) Calcium*'

Krishna Karar* : , . (1961) out lined  that 34.e s  had a 

d efin ite  place in  coconut s o il nanagoDent programme in 

rogicii3 where so il o d d ity  was o problem, Epstein (1972) 

points a i t  that a ma^or fuaetlcn of Ca may bo in  maintain­

ing c e l l  orgcni.satica* Calcium i s  cn Gseoritlal component . 

of the ensyne, omyXoGG,md i s  else required as en activator 

by seme oaaymQQ* I t  i s  a ma^or ccspenmt of middle InseXXd 

of p lm t c e l ls  md nay therefore have e ffe c t  cn the mecha­
n ica l strength of tissues (Corley, 1976)*

1 .1 ( f )  I&gaeslitta*

Ka^esius i s  sB oesentlcl component ctlloropkyai molecule 

md i t s  deficiency was found to cm so decreased chlorophyll 

content <Peadl.cc arid Moss, 1966) .  coonsas md Ochs, (1976) 

have rccCDcendod m  optimum economic ra te  of 0 .9  kg Klosorlte
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<26$ h 0 ) per tree par 3© ay-in south East Ivory coast ccn-
6 '

d itim s# According to  Corley <1976) Mg i s  required by even 

store en su es t t e  K* Among mcny systems requiring Mg i s  

that of fa t ty  acid synthesis#

1*1(6) sodium* .

According to  pm dald (1957) the addition of ssalX <$im- 

t i t l e s  o f cornea s a lt  to coccnut gardens, cculd i f  a t e l l ,  ho 

cniy of GO30 advantage end rn ror  harmful* Apj&icaticn of UtCi 

to - coccnut palms i s  practised iron very early times (Menas 

m d  Pendalol, 1993)# Though sodium i s  found in  plant t is s ia e ,

i t  has not been Shay* to  bo essaatio l fo r  most plant species 

(Corley, 1976)# m  Pav&vo a dressing of 2 kg Ua Cl/tree 

remarkably reduced fo l ia r  yo31odng caused by nutrient defi­

ciency (Mogat, 1978)#

1*1 (U) ChLorine, .

Chlorine ties suggested as m essen tia l element in  plant 

nutritiai by Nobbe end stegort (1863)# I t s  doficioncy i s  not 

observed in  any plant m d  i t  i s  pro aimed that plants take up 

enough d  from ataospbero (Johnson a t alhioff?)* Mvdbo end 

boskall (1998) rated Cl as m  essen tia l element in  smdll 

(^ en tities* I t  i s  m  ossentioX constituent o f oMoroplasto 

necessary for pkofcosynthotic activ ity , but i t s  precise fun­

ction i s  not c&early understood (O to iao , 1970) * Mendoaa and
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pradeate (1972) in i t ia l ly  dosmsfcratcd tho 10I 0 played by 

chlorine In  the vegetative end reproductive gya-ith o f poles# 

Chlorine I s  reported to e f fe c t  absorption o f calcium#

-Granin efc ( 197?) reports that tha action of Kg i s  n i l  to 

the absence of Cl# Hagai o£ j£L (1975) have reported from 

pMlippinos th at the response to M . op.jUcaiioa i s  more 

lik e ly  due to  the Cl than the K» According to  Magat (197s) 
chlorine enhances b etter absorption of pf K, €a and I-fg, The 

addition o f chlorine to  the so il through rain water i s  about 

19 «. *K) kg/laa/onnun#

1*1( 1) a i ip b u r  .

Sonthejsi ( 1969) has suggested m  appHeatlm of s  lb  of 

sulphur por pain, once in  two years fo r conditions in Pspaa 

and II# (Slices* OHamicr and Ochs (1972) have reported that 

sulphur deficiency a ffe c ts  tho survival of young plantations. 

As in chlorine^ i t  seems that enict&e nu trition  of 3 Oj, or 

Cl radian! of s a lts  Used as f e r t i l i s e r s  1c &^ortant* GUlphur 

i s  en essen tia l component of protoins <y*d Various eossisymos 

and sulphur deficiency w ill tend to  causa tho sons genera! 

diampticn o f metabolisms as If end p deficiency (CorIoy} 1976) .  

Sumbak (1976 5 has obtained oxeoilcht reopened to  e in tho 

t r ia ls  conducted in  Gqu Guinea* Hold incrcocnts of o*b to

0 .5  ten s/ha were ebtolnM by application o f o*S kg sulphur 
per tree per year*
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1#1U)

Coconuts arc planted a t  d ifferent denoitios In d iffe ­

rent ccun tr ie s  and also there ere wide vnnaticno within a 

country*' f e r n  m& PandaXoi (1950) have cited  tho dlffe#  

rent spacings adopted In d ifferen t countries* JfcdDscn 

(196S) obtained Increase in  y ields of coconut in  cook 

iolm de by thinning of osi sting  stand* According to  

teheed end aalth (1968) every plantation inevitably 

suffer from tree  losses and hence a l i t t l e  higher density 

over optimum n i l !  compensate,' m  the spacing experiment 

conducted in  Jamaica, (Ivhifeehead and Gnith*' 1968) Qa^imn 

yield  of *t®l5 nutq/acro isao obtained a t 28 * 2 22* spacing 

which was the lowest p acin g  tried * For p d a  yield  of 99*1 
nuts por year was obtained at the widest spacing of 35» &

35**' Homey (19?2a) i s  o f .the view that in  tho development 

of noro e ffectiv e  agricultural methods* planting density 

appears to be m  Important element in precocity and high 

yields por acre. I t  i s  hardly surprising th a t reports of 

successful spacing experiments cam ot be found in  lite ra tu re  

(fidth* 19^25* Bo has stated fea t maxima yields cm  be 

obtained only i f  the paloo sro planted within m optimal 

density range,' According to bio f e r t i le  s o ils  can support 

nore pains per aero* Ba has also cited  another View that ’ 

palms in  f e r t i le  so ils  grey larg er end hence lo s 3 density 

io  advisable* cai the re su lts  of tho spacing esperinents
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ctn&jetGd in  Jojsalcaf be supports tbs e a r lie r  view "by Patel 

end others that 25 * on -the tidfiagLo la . t o  bast\ fa c in g  fo r 

Jacnietn T o lls  end 17 18 * fo r  M.ayen Swarfs# HsEsaobdadrm

e t  (1973) ropovtod that t o  s y s to  with high density of 

p lm ting have given consistently  lower yicido/ba in o i l  pnlD# 

The moxlima ylold of nuts/aero (above 10, 000) was obtained 

with a paU2 t o  s ity  of ik$  to i 6o/ncro in  m  Qaporlrxjnt in  

Jasc&e (m m , 197V). According to  child  (197V) t o  eonem. 

$as o f qpinien anmG sapcrienco p lasters  in  Sid Lanba was 

that pleating density choaXd not exceed 160/ha m  t o  worst 

s o il end 1V0 as tho best* l i ih ^ a d  (197V) have roeon*

oeadcd a spacing ° f  9*1 & x 9*1 a  based cn the re su lts  of 

a pacing  cum asmirXal exporim it a t  VeppmhulcS3 t o r e  t o r e  

was 70$ increase in  y ield  in  p lots with lowest density over 

p lo ts  with highest density in  tho 8th  year of p la tin g #  t&dle 

a stand o f  250 pain a/ha (based cn return per rupee invested) 

has been arrived a t m  b est fron t o  spacing ts ia lo  a t  

SdHeodc, a epaeinG of 7*5 a  as 7*5 n (178 pslng/ha) denm- 

strobed i t s  superiority a t BalaroieepuraD* 1976c)*
* i '

1*2 £ 2m L Z £ £ Jm l* .

- The o f fs e t  o f potassiUD cn t o  out-tana of copra has 

' been pom tod cut by mmy workers* &agado ( 1952) reporting 

on t o  resu lts  o f m l Leahs osporioentc has shown 39$ ih - 

oroase in copra yield  duo to It appXXcaticn* John md Jacob '
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(19?9) foma that fe r t i l is a t io n  resulted in  m increase of 

in  copra production over cu ltivators p ractice* I&'liysr 

&& ITelliat (1971) have also held fe a t II has l i t t l e  e f fe c t ,

V has eose benefiaLal e ffe c t  end K has very b en eficia l 

e ffe c t cn copra a it  turn per tree . Gila o ile r  and Ochs 

( 1971) reported that weight o f ccprc/but was doable in  p lo ts 

receiving Kd  ^hsn p lo ts without Kd as respcuse to chlorine, 

ha gat o t ^  (197?) have reported that KOI application had 

Increased copra/tree la  Philippines and the net p ro fit  was 

noro by 6o$* Merlsoso end K e liia t (197?) have also reported 

increase in  copra oat turn by fe rfe ilisa ticn .

1*3 * - , >

Kenco. and Pen dal c i (19?0) have cited  that when o il  per­

cent of eepra fron npK Oa applied p lo ts im o 6^*30$, i t  was 

o ily  96*77$ in  p lo ts with green rasaur® only* eaitfa (1968)
t

found fe a t there was no difference In o i l  percentage <72.970 

In copra wife fe r t i l is e d  m d  u n fertilised  p lo ts  in  tho ease 

variety* H olds with higher pals density tend-to have lower
i

o i l  percentage as also -d® s ite s  siiero higher yields of nuts 

are obtained* llaliysr cad HcSllat (.1971) did not find m oh  

difference in  o i l  content due to II, p or K treatments.

Barney (1973) reporting tho re  s a lts  o f  four f e r t i l i s e r  ex- 

porinm ts in  Bostai, p leesm t K ill etc* did not find any 

sig n ifican t difference in  o i l  content o f copra duo to  appli­

cation of p or any o t t o  f e r t i l i s e r  except fe a t there was
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e ffe c t  fo r p in  mo yoer which in te r  dLeappoored, Corley 

(19?3) 334 not find difference in  o i l  to  bimeh ra tio  in  d a  

peas duo to  fo r t i lic a t lc n *  a i t  GSlo^iicr <1973) found in  

dolesbla th a t tho correction of d  deficiency leads to m  

increase In  oil# • '

1 .‘> j&iifofc.m d  .yoime^of rn tB t

M . teheed end £&ith (1968) said that nut stso docroaood 

with increased gLcat density# Qeith <1969) stated that 

neither n nor K influenced m t  sine, though p did influenco* 

Miliyar md HeHlat (1971) t o o  reported th at n adversely 

of footed a l l  tho nut characters vis# weight and voltnse of 

whole nut* and weight end voluno of hasted nut uM le K impro­

ved tho characters aid' p had negligible e ffe c t*  Uoxtell (1971) 

found that m b  also and weight decreased rapidly in  tho 

absence of K# teig b t of hush deer eased with cn increase in  

II level (H ellia tj 1973)* tfostell (1972) estimated that the 

increased copra out turn due to  K f o r t l l i  nation could ho 

apportimed as 70% to  the increase in  nut sLco*

1*9 £et3ale..flowers>

I t  has been generally observed th at f e r t i l i s e r  a p p lie s  

t im  enhances tho female flower production os woll as the 

netting percent ago* salgado (1947) found that fossae Horn?-
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prodacticn increased by 15$ # application end Uf inioxv

action bod a pogftLvo of foot* 1^0 opplicat5.cn o r , 0*68 kg/ 

tree increased setting  # by 35^ over no application o f I',

Based cn tho observation cn a number tree© at ITilechuaxwl 

and K assragod* Henen end Pcndalai (1958) hove stated t h a t  

on m  average* good yielding polms produced 151* medium 

yiel&ers 120 and poor yieM ors h\ female flowers por cnnuci* * 

Shay have also stated that poor yl elders repmded n o il to  

semiring (33*3$ increase) tfailo good yLoldcr© produced only 

6*5$ more flowers* Beneficial e ffe c t  of n uas soon In fee 

inereacad production of bunches ranging from 11*7$ to 12*8$ 

end female flower© between 20$ to *20$  (.man* 1967)* tMtehoaa 

and ffi&th ( 1968) found that the number of sot nuts Increased 

from c lo sest to fee e ld est spacing* a largo part o f the 

increased nut count per palm at tho wider spacing, we© duo 

to  greater nutibar of se t nuts/bunch rather fern to  cn increase 

In fee number of bunches* SuJLfe ( 1969) has reported that Z 

application improve© flouor setting* Reports from Jess ica  

also support the role o f ii in increased fcsa lo  flower pro- 

duetioa {& im f  1970)* smith (1972) fcrnd that a t Ugh den-* 

s l t ie s  though flower production per inflorescence was high* 

©otUng was lo ss*  Child (I97h) has reported fe a t Had dog*. 

sings con s ig iif ic e n tly  Increase fee number of inflorescences* 

number of female flowers per tree ( 19$ increase) end number 

of nuts (13$)* 2-iorkoso end UeHiat (1975) have reported
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that annual single apjSLicafcicia of fertiliser© resulted In 
high proauefcien of female flo o rs. ■

2 .  M e e t  of QUtxicnts and f a c in g  cn 
Vegetative drouth Characters

2 . 1 .  m -vlv  heaginm

SaLgado (19^2) reported that la  tho palm  receiving k9 

the f i r s t  f r u its  r o e  observed fiv e  years a fte r  planting 

uM le i t  took ©igfrt years fop the anio enured pains to cone 

to  bearing* According to  aatth {19695 K application improve© 

the a b ility  of flao pains to carry fr u it*  smith { 1972) quot­

ing m  osaperloent in  Jamaica has stated th at p d as spaced a t 

33 < square (*& polos/acro) are alow to eono to  bearing co 

compared to pains spaced closer*. Cooke (1 9 ^ )  reported that 

proper manuring of ecedlingD u i l l  promote early  bearing md 

fi±{& yields*. IUhaB2aad eg &  M m  stated that tho pre*

floaering period of coconut i s  reduced frcin 8^ months in 

u n fertilised  p lo ts  to 68 in  plot© receiving fertiliser© *- 

Biiailaiay, in  the eight year old plantation t&m  only 11 out 

of 18 palms In u n fertilised  p lo ts  produced nuts, 17 palms 

under fe r t i l is e d  ca id itien s reached fru itin g  stage daring * 

the sods period*. D ifferen tia . specieg3 sjoro s o t found to  
have influenced oarllaeos in bearing*.
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2 *2 * F h t  m d

According to  Patel (1933), cu ltivation  md ncjiiir&g 

and hotter s o il conditions favour tho  produeticn o f  tallow  

s tem *  d o se  plcnting i s  dlso reported to  favour t a l le r  

stoma, v&itehead end s& th  ( 196Q) found that polm density 

did .not ssl^iif l a s t l y  .influaied the height of palms* Acecsv 

ding to  them Girt& of.- ctom i s  influenced among other fa c to r0 

ty  f o r t u i t y  of tho s o il*  studios in  Jamaica, shewed that 

application of n increased trunk growth <Ancnf 1970)# Frernid 

end Carrier (1971) hove recorded that absence o f K application 

fo r  l i t t le l  seven years of p lan in g  bed pro&iccd speller tre e s , 

(height as &ell as g|rfch)* Mutemad o t  (197**) found th at 

height ond cleth of polmo(i*7G u and 68*00 cd respectively) 

^ereioos in  unmanurod p lo ts as compared to  manured p lo ts  

(2*21 sad 72*00 cm)*

2 *3* j&fi&Pfi* '

m  a coconut paha, tho f i r s t  sot of 10 -  12 oldest 

leaves are of vory l i t t l e  value to  the tree  having past* 

th e ir  prime (Sampson, 1923)* According to  Patel (1933) 

the number o f leaves in a group o f trees  vary from 22 to 

39/troe* le  has further reported th at omuslng end e u lti*  

vafcica had haaefidcO- e ffe c t  m  the production of leaves, 

m  f e r t i l e  so il the rate  of productiai i s  much more.# M u rin g  

has rosuitcd in  the production of larg er loaves* Bo has 

also stated that tre e s  having greater rate  o f  production of
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leavos in general give 'hotter yield than o t t o s *  DoVi 0(195*0 

has recorded that the average length o f leaves was between 

£**5 6*0 o which varies according f e r t i l i t y *  153 has stated

that cn cn overage there t . l l l  ho 200-250 le a f le t s  in  a lo a f 

of cn average cooonut polo* 1-sncn and pmdolai (1958) have 

stated that those w ill be 30 to **0 opened loaves in .ad u lt 

healthy trees* According to  Rpencnd sad Cuvsier (1971), 

absence of k application. fo r  in i t i a l  ©even years o f  planting 

produces trees  u lth  lo ss  niishcr of loaves, le s s  length for 

lin b  of frends, loos Index o f  vigour, lo s s  ueicfrt of le c f -  

lo t s j end tho to ta l nunbor o f  leaves produced oinco planting ■ 

was also lo s s . Uexlsull (1971) baaed cn the r e m its  of espori- 

DCBta in Philippine3 has d ao  reported that potash applies* 

ticn  caused increased nunber o f fronds* ftihsnsod e& e l 

(197li-) <&d not .find t$iy e f fe c t  cn vegetative characters on 

account of d iffe ren tia ! p acing  v is* 6*1 io2, 7*6 os  and 9*1 c? 

tr ie d  In cn qspcrinent a t VeppbnlsJlaB* Dat nanurlhg was 

reportod to have increased the nuDbor o f funotianinc loaves 

(20*67) over no ocmiring (18*22 loaves)* ,
■ 4 r t

, > * *
UQjSaiH (1971) has found that in  PhllippinQo, K eppli-

caticn  en la ced  tho le a f  area end inprovod the lo a f angle

which resulted in b etter u tilisa tio n  of sen l ig it * . Corley

(1973) has stated th a t  crop growth rate  increased with IA2
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in  o il  palm. UAH and Dhp docreaooa with Incrcaocs In LAI. 

Hair end BaLalsrigbam (1976) studying cei Hgxt intorcopticn 

In a coconut-cocoa d s  havo ob sowed that only of the 

sun lig h t was interceptod by a puro stand o f  coconut plan­

tation agod 16 yoars and planted at a den c ity  of 170 per 

hectare.

3.  E ffect of Nutrition m a fa c in g  on 
\ Loaf nutrient status*

Extensive uork has been dcnc in  India md abroad on the 

le a f  nutrient statu0 in  coccnut end c r i t ic a l  le v e ls  of them 

nutrients In loavos bavo been arrived at by pmy workers.

F i l ia l  end Bavis (1963) studying cn the reoovai of 

nu trients Xros so il by coccnut pains havo reported that the 

fo l ia r  nutrient ecntcnt of a healthy West coast 2e£LX pain to 

be N* 0*16# P and 1 *00# K cn dry natter basis* ProVot 

and O llagaier (19&3) suggested the c r i t ic a l  le v e ls  (in  -jiftb 

lo s f )  S3 1*80# II# 0*10# P ond 0. L£>$ E* PTcncad ( 1966) 

on reviewing tho resu lts  o f 20 years roscareh cn coconut 

carried out by 2EBQ in  d ifferent countries fixed tbo c r i t ic a l  

le * 9l s  of fo l ia r  Hp P# E# Ca md Mg as 1 .8  to  2*0# 0*12# 0*8 

to  1 *0# 0*? and 0*3 por 100 respectively cn dry matter' basis* 

Hcports fron sri Lonfea <Ancn, 1969) indicated c r i t ic a l  le v e ls  

of 11 <1*98#)# P (0*13#) end K <0.87#>. Southern <1969) sug­
gested a c r i t i c a l  lev el o f 150 ppc for ..s in  '.the:, 9- 1  ̂ . lo a f of 

cocoaut. According to c n ^ i e r  md Ochs ( 1972) the c r i t ic a l
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levo l Of lo a f sulphur l i e s  between 0.20  end 0 . 23$ .  Kagat 

< 1976) has ^ oted  fo l ia r  c r i t ic a l  lev e ls  of Na* cn end B 

(apart from other nutrients) as 0*^$* 0*2 to  0 .6 $  md 0*2$ 
respectively* : .

Baqhy ( 1963) has c ited  that for optimal growth end 

yield , tho ma of K, Ca and Mg should bo 2 .7 $  of the dry 

weight m& 67 to  70$ of th is  c&cul& bo K* rreoaid e£ ^  

(1266) fcund the same le a f  P levol In poor add high yielding 

groups o f  palms* Guith ( 196a) obtained o i^ ziflcoat e o rro io  

ticn  between per cent o i l  ma fo l ia r  K as well as per coat 

o i l  and f o i l  or Kg in  Malayam Dwarf. Size antagonism between 

K end Mg i s  to be. expected but not the e f fe c t  of le a f  lev el 

o f these nutrients in  © il$ . smith ( 1269) suggested m  IT 

K ra tio  o f 2 .29  i&ere fo l ia r  levol of n uao icoa tbm the 

c r i t ic a l  levol o f 1 *8$.. Kanapathy (1971) could not estab lish  

my relaticnship  between yield  end nutrient status of d if­

ferent yield  groups. EoDala Devi ^  jq3L <1973) found a g lm U  

f  leant increase in  tho lo a f  IT content (1 A $ to  1.22$) due to 

fe r t i l is a t io n . <1 kg II, t  kg p end 1 kg E/pclm) but i t  did 

not roach the c r i t ic a l  levo l of 1 . 0$ suggested by BEO*. The 

P status in lo a f was near to  c r i t ic a l  lev e l*  Tho loci' status 

of K was very lot-; in  u n fertilised  p lo ts . Tho Ca lev e l in 

lo a f did not show cuoh variation while there was o icp ificm t 

variation in  tho case of Mg between oodiua and hd$i levol of 

fe r t i l is a t io n *  Thonas <1973) ffcn  h is  obcrvatiaas cn low and
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M $ i yielding o f  coccnut p d a s  in  fcnsohio tics found

that ' -■
•j *

1 . high yielding paLos recorded higher II lev e l in  
le a f  than low yielding grewp, houovor both wore 
le s s  than the c r i t ic a l  lev e l of 1,8  to  2 *0#$

2 .  the resu lts  o f  p lev e l in lo a f Varied, howover
. i t  was higher then tho o il  t i e d  lev el of 0*12#$

3.  F o liar K was Ugh in  low yielding grcsip of palos 
' md K lev e ls  in lou ao  well as high yielding

grcups wore U ^ior than the c r i t ic a l  le v e l;
. ; p

i
V, high yielding groups had higher fo l ia r  Ca but lower 

than tho c r i t ic a l  lev el of 0*5#; and

5* tfte fo lia r  Fig vao high in low yIolding group*

Bancnondan and F i l ia l  (19?^) haves reported that fo lia r  II and 

K were sig n ifican tly  higher in  enured p lo ts  as compared to 

unmanured p lo ts, lo a f P end Mg wore le s s  In ncnurod p lo t3 
ond le a f  Ca did not show any sig n ifican t clifferoneov increased 

U K status of loaves was reflected  In  the higher yiold of 

67 nute/pcin in manured p lo ts  as against" 39 nuts" in  unmcnurcd 

p lots* Magat e& ( 19?5) have .reported that tho yield  and 

copra increase duo to varying h d  application;} <0 to  3*3 .

Kg/tree) are in  close positive relationships .with Cl ccntont 

of loaves and with negative relationship with. thq K' ccntont*'
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*u E ffect of nutrition  end Spacing cn' 
s o il  nu trient statue,

SentearmsrayaneJi o t ^  (1958) hove rep or ted that 

coconut paLcs, cen with stand so il oa lin ity  upto o ,6£ , 

Hethslhcbo (19&2) found th at a fte r  s ix  ncntho of applica­

tion of f e r t i l i s e r s ,  thoro was l i t t l e  difference in  avail­

able II did K ccaitonto of s o il  between fe r t i l is e d  did unfor* 

fciliood p lo ts . I t  was ccon that continued application of 

fo rtiH so ro  to  young paloo had Improved the available nutrient 

status of tho top 50 cn o f the co ll, the higher lev e l having 

'superior e f fe c t  (Men, 1972) ,  i f c l l ia t  o t s i  ( 1972) Quoted 

by no311 a t ( 1973) reported that tho continued application of 

f e r t i l i s e r s  had l i t t l e  e f fe c t  on so il organic carbon and 

available II, tu t there was considerable build up of available 

V end E in the s o il ,  fhonas (1973) based on M s coapeziecn 

cn high yielding cad low yielding groups of coccnut pains in 

foasoaia has reported th at

1 ,  H in s e ll  was l i t t l e  higher in  high yielding 
group5

2 , im  yielding grcup grew in s o il with creator
’ avail Ohio P;

3* K was higher in  s e l ls  of Ugh yielding group;

there was no difference for Ca;j3icl

$* Via was higher in so ils  of low yielding group.
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Raaencn&an and p i l la i  (197*0 have reported froa th e ir  

studios cn the e ffe c t  of fortilisafcLco on s o il nutrient 

con tout that tho re was no difference in  IT ccntent between 

fe r t i l is e d  cad u n fertilised  p lo ts , p end K was higher in  

uncunured and cultivated p lo ts , fhoy aLso found that Ca 

content was ectg  end Mg content was lo ss  in ncaured p lo ts , 

KepalcdCVi o t (1975). have found that the pH o f u n fo rti- 

lisod  p lo ts was 9*1 end th at o f fe r t i l is e d  p lo ts as t -,3  in 

red sandy loan so ils  of Kasaracpd, Wahid Qt < 1975) havo 

observed th a t P levol in  so il end lo a f uas unaffooted by dis­

continuance of appHaufclcn of phoephatic f e r t i l i s e r  in an 

year in  a plantation ubcro P Explanation was regular, Ibtyca 

(1978) found that p accunilatod in  co il as a resu lt o f regular 
fe r t i l is a t io n  i G taken up by tho plants in  the c our go of tin s  

to CODO#
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m sm & s iffID MBIDODS.

Siio resu lts  presented In tads th esis  uerc collected 

from o spacing cun nenurioL experiment cn t&ot coast Toll 

poles in  pro gross at tbs coccnut Research ait>-s&atiaaf 

Balkan apuram of tho Kerala Agricultural TMvoraity* Tho 

Station i s  located a t K&ttach&Ltosby, 3*2 to  south of
(̂ 0&°SLc/ N Icdl'We CL-nct 76*57 '£ longitada J

EcftareoopuroEy on the Balarcnapurao -  TJlshin^an road in  tho 

tieyyattinfeera Taluk of i'rivondrua D is tr ic t in  Korals. State* 

The s o il  I s  typical rod loon (Vollcyoni s e r ie s ) . She annual 

rain f a l l  varies fron 1200 -  1800 no (Appendix 1)* Tho mean 

maximum temperature ranges frop 29°G to 3^?°c, She spacing 

cun msnurlal experiment u tilise d  for tho studies ±3 located 

in  tho Block D o f tho Experiment station Fara* 3io pro­

experiment s e l l  analysis data are pH ?*3> n (organic carbon) 

0 * 2 ^  P 2*0 he/ha, K traces end soluble sa lt  3 0*01 n i l l i  

nhos/cn. aiisaer uator table i s  30 o deop. Tho experiment 

vas in itia te d  in  196** using re la tiv e ly  Iicooconoais

west Coast S en  coconut seedlings* Cue yoor old seedlings 

*K3ro planted In 0 .9  p i t s .  Hie lend vae provicugly under 

a coccmit plantation. i l l  the trees tfere removed before die 

gsedlings uero planted. There are no records available of 

the management p ractices or yield of the eo rlio r  p lantations.

Tho experiment uas d e s ire d  to determine the optimum 

spacing a t d ifferen t levels o f f e r t i l i s e r  application. Three



lev e ls  o f  spc£lng m d  three I1PK lev e ls  vera Included In the 

exper ln m t*

29r

;Desigaj Hcndodsod Blocls

Ho* o f replicationoj Three*

TreatGehtst Spacing.

sysbolo , fa c in g Ho. of 
p alias
per p lo t.

P lot also Density 
(HO. of 
p dlas/ha)

C!% £.0  a x  5 .0  a 5 x  5 25*0 n X 25*0 m ^00

st ? .5  a x  7«? in 3 *  3 22.5 n s  22.5  a 170

% ' 10*0 d x  10*0 n 2 x 2 20*0 13 x  20.0 n 100

1 F e r t il is e r  1gv<£L3

Symbols g/tree/ycor ,
II p - K

*t> 0 0 0

Mi 3^0 22$ , ^50

"a 6eo 900

scurco o f 
nutrients

Acsacniun
sulphate

SLn£Lp super- of 
phosphate. Potash*

Treatment coablriatlcnst
1* %  % 2 .

S0  5I1 3 * so B2
u . S1 M0 5* S1 H1 . 6 ,  8 , ! ^

7 * %  1 b 8 . % » 1 ' 9* % * f e

Border- tom 3 :  Coiasco "border rou  f o r  th e p lo ts *

(*Ag* 1)
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Tho fo r  t i l l  goto wore applied annually In  cno do so In 

trenches of U .̂O cm width end 22*9 cm depth around the trunk 

a t a distance of 1,0  n , During the f i r s t  year 1/3  o f tho 

fu l l  dose and during ascend 50 &r 2/3  of tho fu l l  dose wore 

given. Iron fchLrd year onvjards, fu l l  do so was applied annu­

a lly  in  September*

Am ObGorvatlcno and Chemical M aly sis .

Tho data wherever used under (1 ) yield  end yield compo­

nent s ; and (2 ) vegetative growth characters fo r tho Indivi­

dual years 1972, 1973* 197^ end 1979 were obtained from tho  
original records of the' SsporlEcntal sta tio n ,

1 , yield and Yield oonpcnents

1*1 Yield of nuts,

yields of individual palms were recorded from six  b i­

monthly harvests (from February, 1976 to  December, 1976)* 

ISLold per hectares was computed from tho above data*

1*2 .

Four nuts were selected at rendon from each plot (where 

nuts were available) at the time o f  harvest in  April, 1977, 

Copra was prepared by sundrying of the kernel for fcur days 

to about 6£ ndaturo content and copra weight was recorded 

In  gross* The sane nuts were used fo r  a l l  tho nut characters 
menticned below.
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1 »3 Percent 013, in  cppra*

Tile copra Prom occh plot was scowled to  about ?G g ,, 

oven dried at, 6o°C Por 16 hours on cl sub sampled to 10 g, 

(Homey, 1972 b) and tho o i l  content of copra was estimated 

by other ex tract! cn method* (men, 1971),

1*1* Koirht end volume of nuts, ,

1»*Ka) Weight of whole nuts,

/II the nuts with teiok from each p lot were woi$iod cn 

tho sane day of harvest end the weight expressed in  grams,

1 *^(b) Volume of whole nuts,

H I tho nuts with busk wore individually immersed, using 

a strong noodle, in a can f i l le d  with water and f i t te d  with 

n sprout near the top end the displaced water flowing out 

through tho Sprout was measured to detornino tho volume in  c c ,

1**fr(e) weight end volume of husked nuts,

■Eh© nuts were dohuskod end weight and volute wore deter­
mined,

1 •**(&) Ratio of weight of huDiced nuts end uiole nuts,

Shis was determined from tho data collected  under l.&Kc)
end "tibia) above.
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1»*Ke) Ratio of weight of copra cad inste3d nuts*.

TMs was calculated frcan t o  data iron 1,2 and 1 , U ( c )  

mentioned above*

1 .5(a) p ro d u ct!cn  o f  fo so lo  flo w o rs,

' nuDbor o f fODolo flo w ers  were rocordod by com  t i n e  tho  

nurfcor o f  f cacao  flender s c a rs  ca tho vrach is of t o r  h a rv e s ts  

and adding to  th is  f ig u r e  tho number o f  n u to  h arvested *

1,5<b) setting  pcrcantogo. .

Setting percent ago was calculated as

2 . Vogotativo Growth Characters

s-1 te lisr-. qL  Jfegcfem &2sa »

The numbor of bearing palms per p lo t, a t 12th year of 

planting ±o. 1976, uos obtained from t o  yield  data end the 

percentage calculated as

{timber .pi! vlaliann nrflna.ror p lot 1r
Ilumoor or surviving pales ,uu

2*2 IM nht and fir th  of pain.

2 .2 (a ) Height. ■

-ho height of a l l  tho palms were mancured from tho
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be so of tho ere via to tho Ground lev el and tho sans expressed 

in  do tors*

2 .2 (b ) earth.

Zho girth of trunk of e l l  individual pains uas nonsurcd 

3ust boloy the crovia ( lo .  bolou tho oldest le a f)  end 

recorded in  cm.

2*3 fronyos,

2*3(a) Total number of loaves produced.

Total number of leaves produced iron pi cn ting was recor­

ded In  January, 1977 from the tagging nadc In the lc 3 t  opcnod 

le a f  during the previous observations end adding to th is* the 

number of new loaves standing abcvo ths togged le a f ,

2 *3(b) number of functioning loaves.

Tills m s recorded by actually  com ting the standing leaves 

cn the crown (excluding dried loavos i f  any) in January 1977 

observation.

2 .3 (c )  Rato of product!cn of loaves.

TiB number of leaves produced abovo tho tagged lo a f of 

January 1976 observatlcno wore counted in  January, 1977 to 
obtain the rato of production of leaves.
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2 ,3 (3 ) to ta l length.

Ifco oldest functioning lo a f fron each tree was cut dovn 

end I t s  to ta l length rooasurod taking core fea t tho length of 

any portion of’ petio le adhering to tho trunk was not excluded* 

The length is expressed in ca*

S .3(e) Length of petio le*

. 2hio m a seasured so above(2 .3(d)) fron the sons lo a f ,

2 .3 ( f )  Length of le a f  blade*

ike length of le a f  l o t  bonfing portion ues d co  recorded 

fron the saue .loaf under 2 .3(d )*

2 .3(B ) Eroedth oi leaves*

Each le a f  win put H a t cn tho ground rnd the naxtmn 

breadth from tho tip  of mo lo a f lo t  to tho t i p  of another 

le a f le t  m the opposite side was recorded in  cn*

2 .3*(b ) Huntser of le a f le t s .

The nindbcr of le a f le t s  on one side of the lo a f vns coun­

ted and recordod*

2 *3 (t) Length of le a f le t s ,

illc longest le a f le t  on fee le a f vido (2.3(d ))vas osa- 

sured in  cn*
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2 . 3 ( 3 )  Breadth of l e a f l e t s .

th e b read th  a t  tho maximum p o in t of th o  l e a f l e t  uaa 

roccrd ad  in  c s ,

B A  I . Q s f , J ^ r .

2 .^ ( 0} hoof a re a  in d e x .'

fb e oroa of a l e a f  was c a lc u la te d  u sin g tho formula©

T a 3*5!.*59 *  0*3596 x  t o r e  X  = l*b  or length of lo a f blade 

i n  d X m a x im a  breadth of the lo a f in  a  (/n o n , 1 0 7 7 ) .  LAI 

was calculated qs

2 M*>) l i g h t  i n f l l t e r a t i c x i i

t o  in te n s i ty  o f l i g h t  f a l l i n g  cn th e  & ?m n a m g  measured 

in  Lux u sin g a  p o rta b le  ’ lu x  do t o r .  She re co rd in g s  wore 

mad© f iv e  t in e s  a  day a t  two h ear in te r v a l  a s to r t in g  from  

08*00 hours and a id in g  a t  16*00 hours on e ig h t days ( p a r t i ­

a l l y  cloudy and b r ig h t  d ays) during O ctober 1976 to  I!arc2i 

1 9 7 7 . To sample tho lo v o ls  o f l i g h t  i n t e n s i t y  cm t i s  g r a n d ,  

th ree  p o in ts  woro f ix e d  i n  each p lo t , one a t  t o  c e n tre  o f  

t o  p l o t ,  second a t  t o  middlo o f t o  a d ja ce n t palms in  IT & 

ro u  and th ir d  on tho E u row and tho noon o f t o  throo roccU  

in g s  was taken as  i n te n s i t y  f o r  t o t  p lo t  a t  tho s tip u la te d  

t i e s .  llxi maximum in te n s i ty  which tho in stru m en t could - 

Srscord was 30} OCO lu x  and a t  in  a t cnee a whore t in  in te n s i ty
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wos above th is  range, tho values were taken as 30,000 lux 

for the purpose of calculate.cn (Ilclr end Iblskrishriek, 1976),

3* Loaf IJutslcnfc Status •

F o l i a r  a n a ly s is  f o r  d la ff io s tic  p urposes are  p a r t i c u l a r l y  

uooful fo r  p eren n ial cro p s sin ce  th e y  a rc  r e l a t i v e l y  slow  

growing, tilth  t h is  in  view , l e a f  samples wore c o l le c te d  in  

t i e  l a s t  week o f robruery,. 1977* Four t r e e s  wore s e le c te d  

a t  random from each p l o t  f o r  so lo c tio n  o f lo a f *  The sampling

l e a f  was f ix e d  as  £r ̂  1$ where *n* i s  tho t o t a l  number of

lo a v e s  cn th e c ro m  a t  the tim e of sampling (I'en ai end Pen- 

d a lc i j  1 9 ? 8 )*  h ive l e a f l e t s  from e i th e r  sid e o f th e middle

por teen  of tho sampling l o a f  uero removed, Only tho c o n tro l

10 cm p o rtlc n . of ouch lo a f  l o t  was u t i l i s e d  f o r  chem ical analy­

s i s  a f t e r  d isca rd in g  the a id  r i b  end 2  an p o rtio n  of tho o u ter  

edge (I  re  mead o t  rQ^ 1 9 6 6 ) ,  The samples wore wiped w ith  absor­

b ent c o ttc n  end d ried  in  a hot d r  oven a t  70°C  to  a  confctcnt 

weight* Tho samples’ wore then a it  to  Ejaoll p ie  cos end pow­

d ered , The samples <9 treatm en ts  x  3  r o p l i c a t i c n s )  were 

d ig e ste d  u sin g  a  1 s2  p e rc h lo r ic  a d d  -  n i t r i c  acid  m ixture  

(Jack so n , 1967) f o r  e s t i a a t i c n  o f n i l  tho n u tr ie n ts  mentioned 

below excep t f o r  n itro g en  and c h lo r in e , All the v a lu e s  aro  

exp ressed  i n  p ercen tage on d ry  m atter b a;sis*



Total nitrogen v;ns estimated by rdero K^clGhal method 

(Jcckscn, 1 9 6 7 ) ,

3*2 £h aate23fl'

Total phosphorus uso estimated eel orirno t r ie  a lly  by the 

AOGcnium VonafiasolMate method using a feectronic 20*

3*3-  Potassium  ■

Totol potassium ccntent m o  determined In tho odd 

ex tract using on EEL flame photometer#

3*^ C nid u s.

Cslciun was dotomdnod In tho diadd extract by atonic 

absorption gpectro photometry using a Vor# Techt# Atomic 

Absorption ^ ectro  photometer#

3* ? I ^ J P -Q S ^ a .

Tho method used for caldum was adopted*

3*6 .,£o£Lun.

Sodium was determined in the u ied d  extract tilth  an ESI 
fla re  photons ter*

3*7 C h lo r in e ,

Tho content of chlorino m o  estimated after ashing the 

sample with lime by Husband and God&eng method (Piper, 1966) .
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3 .3  M E t e *

TMs was estimated la  diaeld ex tract cc&cslisQtri co lly  

using a KLott sunoerscn colorimeter*

k-t so il nutrient Status

From Qeeli plot composite so il oxonplcs froa tbs-badLno 

or four palas selected a t  rondos (the sore trees selected 

for le a f s a b le s )  vore taiacn 1.25 a away froa tho fcnanfc 

during February 19 7 7 *  S a b le s  w re separately collected for 

four depths v is , 0,25 cn, 25 ■* 50 e®* 50 -  75 co and 75 100
ca using a 5 cs (diameter) so il auger* ft© s c a le s  vsore s ir  

dried* cleaned by passing th rea p  a 2 nm sieve end approxi­

mately 200 g sample w.s f in a lly  tofcon adopting quartering 

method* She ;i00 samples (9 treatments x  3 rep lications X b 

depths) uero analysed fa r  the foUotdng Information,

i
U-«1 &>H Eeactlm .

pH m a  d e to rE lacd  in  1s2*5 s o i l  u a te r  r a t i o  u sin g  a 

Badaaan pH ester*

*>♦2 Orttanic carbon.

E stim ated  c a lo r l is o tr ico lly  by chromic acid method u sin g  

a Elefct sumsarsQn calorimeter (porur e t  k l ,  1973) snd ex* 

pressed in  percentage.
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* k 3 U itro fre n *

Total nitrogen In per cent was estimated \>y macro 

Kjeldhal method ( Ja c ta n , 19&7)*
i

k*b Phosnhorus.

Available phosphorus (ppa) was estiDafced co lo rln otrl- 

ca lly  in  Cray I  ex tract using ELefct Guano ? sen eelorlm tor 

(Vlldo c t  n^s 1972).

Available potash content wan estimated in  neutral normal 

GEceniUD acetate extract with the help of an eel H ot© photo- 

no te r  and expressed In pjn (porur e£ 19733•

Caieiup.

Calcium was estimated in  neutral aorool omonlub acetate 

ex tract (Porur, e t  ^  1973) uoinc a Yar. Tocb t. Atonic 

Absorption spoctro photon©tor* The valuoo are expressed in 

ne/100 6 s o i l .

**•7 K c m o .s t e .

Tho i3G tli od do scribed for calcium above was adopted.
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B* S ta t is t ic s !  analysis

fho data uoro cndyssd s ta t is t !c o lly  by applying tm  

tcc'nniciiiG of eaoiysls of variance for Rendon! sod KLocfc
i

rosi(m# (siedecor and Cochran, 1967)* ■

Tha analysis for a l l  nut c&oractoro (1*2 to referred 

above) wore ro a tr ie  ted to a 6 x 3 RRD l£por±ng soro love! of 

nonurinc (!^ ) aineo data iron a rrunber of p lo ts tjere nsslng 

duo to  non-availability  of nuts a t tho fciix o f harvest in  ' 

April* 1977 vjbon sampling v;as done*
i'

2io following abbreviations have been used in  tho colutn 

lo r  ‘source* in tho AIJOVA. ■

S *  fa c in g ,

M -  M a n u r in g .

Y  -  Y e a r •

T * H’eatnont*
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RESULTS

1 * 3S.01& end H eld Coop com ts

1*1

The yield data for fiv e  ecnsecutive years fro© 1972 to 

1976 end the m an  data fo r tho fivo yoors oro pro seated In 

TaHo 1 sad Fig 2 end th e ir  GndyDis of variance in  Appendix II*

Tba yield  .was s lo & fic m tly  increased by ©enuring* Tho 
yields per pel© wore highest in  p lots receiving 600 g Hf

G p2 °5  a  K̂ O p e r palm ( t ^  l e v o l )  a t  d l l  sp a cln g s .

ylfch no ©enuring t h o  y ie ld s  were p r a c t i c a l l y  none* Tho neon 

y ie ld s  f o r  tho .f iv e  y e a rs  a ls o  show clm iln r ro © & t c*

At th© c lo sest spacing of 5.Qn x 5.0©. (SQ le v e l)  tho ros*

penso to  ©enuring was sin in u o * then th e  spacing in cre a s e d

to  7*5 a x 7*5 © (S«) end io.on a 10.0© (S  ) , M levol had
* 2 2

produced h i^ o r  yields than ft '*&ieh was also suporlbr to ft *
■ » 0 

Us© pooled re m its  dI sd reveal tho ease trend*

Tho in teract!cn  of spacing end ©muring was significant 

individually in  a l l  the years as r o l l  as in  tho pooled analy­

sis*  Tho e f fe c t  of ^pacing was ©oro apparent at higher lev e ls  
of fe r t i l is a t io n  only because a t  ft lev o l, yiold i;as p racti­

ca lly  nano in a l l  tho years* At levol* p lo ts  with io .O  o x

i
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Table 1.
Yield of m ts  pbr palm fo r  the .years 1972 to  1976 end 

tha m m  Tor fiv e  years*

i

S r o a t e e n t o 1 9 7 2 1 9 7 3 1 9 7 ^ 1 9 7 5 1 9 7 6 i f o a n

s o  ^ 0 * 0 0 . 6 0 . 2 0 . 0 0 . 6 0 . 3

%  ! ! !
3 * 8 8 . 1 ' 6 * 0 1 2 . 8 9 . 8 0 . 1

s  i - T 1 0 * 7 A . 8 1 1 . 2 1 9 * 2 1 8 . 6
A . 9

T . f  • 

° 1  ! 0

■ 0 * 0 0 . 0 1 * 7 2 * 0 0 . 6
0 . 9

f '  M

r  1

3 2 * 3 3 9 * 1 2 9  A ^ • 6 3 2 . 0 3 5 . 6

C 1  ! I 2

3 ! * - . 0 , l l - 9 * 2 ! H 3 * 8 6 6 . 2 U 6 A
i > 7 . 3

3 2  £ 1 0

0 * 0 . 1 *  A 0 . 0 0 . 0 0 . 1
0 * 9

s 2  n , 3 8 * 2 1 * 7 * 6 1 * 2 A 5 2 . 0 2 9 * 2 ^ 1 * 9

S  I - T

2  2
9 6 * 0 6 9 . 8 1 *7 . 6 7 2 . 0 6 0 . 8 6 0  A

s o
^ • Q 7 * 8 5 * 8 1 0 . 7 9 * 7 7 . 8

0
2 2  . ' 1 2 9  A 2 ^ . 0 3 7 . 6 2 6 . 6

2 7 . 9

° 2

3 1 A 3 9 * 3 3 0 . 0
* > 1 . 3 3 0 . 0

3 * f  A

n o
0 . 0 1 * 7 0 . 6 0 . 7 0  A 0 . 7

a * w 3 : 3 1 * 6 2 5 * 9 3 6 * 5 2 3 * 9 2 0 . 5

V Q
3 3 * 0 1 * 3 * 3 3 3 * 2 5 2 . 5 * f l . 9 * K ) . 9

G e n e r a l  c e e o 1 9 A ■ 2 5 * 5 1 9 * 9 2 9 * 9 2 2 . 1 2 3 A

G  V y t

C D  f c r  l e v e l s  

of s  or M

C D  f o r  c o D b i n -  

a t l c n

1 * 5 . 2

8 . 7 8

1 5 * 2 0

; ^ 3 * 9
i

1 1 * 1 2

1 9 * 3 8

3 7 * 9

7 * 5 6

1 3 * 0 9

3 5 * 3

1 0 . 5 3

1 0 . 2 5

3 1 . 9

7 . 0 5

1 2 * 2 0

3 7 * 5

3 * 8 5

6 * 6 6



V C A R &

Fis. 2. e f f e c t  of p a l m  o e n s it v  a n d  lev els  of n p k  f e r t il is e r s

ON yiELO OF NUTS PER PALM.
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10*0 es (8_) and 7*5 Ei x  7.J? n <8 ) spacing had higher nuobor
CS ' I

of nuts per palm then lowest spacing of £*0 a  x 5*0 n (Sq)*
At lly lev e l (680 g II, *+50 g end 90Q g K̂ O) yield was

tbs highest a t the ^  spacing then at s^* t o  above trend 

holds good lo r  e l l  tho liv e  years. H caabtnatioi had 

given the highest y ield  in  d l  the years# The in te ra c t! on* 

treatment z  year, was ncn d g & fiecn t*  ,

The yield  trend lo r  the liv e  years indicate that tho 

yield  has not yet o ta b ili eod m& also the oltom ato lou and 

high hearing over the years#

2h interpreting the effbefe o f  spacing cn yield, however, 

i t  i s  necessary to  taho Into account the to ta l ylold por unit 

area to determine tho optim a density to nasLrigo returns* 

Computed yields por -hectare are presented in Table a and the 

onolysis o l voricnce in  Appendix 131*

Contrary to  tho resu lts  ol per poln yields, tho in te r­

action between spacing end manuring m s  not signlfiCGnt in 

uny of the years thoo$i i t  m s  tho other case in tho pooled 

enalyeiD* Generally tho e ffe c t  of ©peeing cn yiold was in 

tho order > (J-, > 3̂  in  tho la te r  two years md in tho order 
Q1 > S2 > S0 ln  GQrllor yooaca. t o  la t te r  trend holds good in 
tho pooled data* t o  yiold3/hoctoro wore tho. I d l e s t  a t a 

Spacing of 7 .5  m x  7 * 5  ia* though the;.yields per p d a  were



ToibXo . 2* '

Yield o f nuts per ba. fo r  tho yoaro 1972 to 1976 end 
tbo ceeii fo r  five  yearc. .

T re a tm e n ts 1972 1973 197** 1979 1976 ■ Kem

so “0 0 220 67 0 299 109

% Mi 1506- 3231p' 2**01 9121 3902 3232

”0 ^ **270 9937 ****86 7667 7**93 9963

S1 1-Sq 0 7 303 362 110 196

S1 H1 573B 6937 9218 7931 9821 • 6329

S1 “a 60**2 8737 72**9 11771 8299 8**11

S2 0 1*1*1}. 0 0 . 8 . 90

% l!1 3817 **790 **2**2 9200 2917 **187

8 I'1 
2 2 96QO **■79 8 7200 6079 6q**2

°o 1929 3129 2318 **263 3871 3101

61 3927 5227 **297 6688 **729 **969

S2 3139 3926 30GO **133 3000 3****0

I!o 0 22** 123 121 126 118

3687 **979 399** 60S** **213 *H?83
■ ^ 930** 7093 5**98 8879 7261 6809

General
iTsQeZi 2997 *1096 3192/ 9028 . 3867 ‘ 3839

C.¥ JS 38.0 33*3 27*9 23*9 28 .3 29*8
CD fo r  lev- 
o lo  of
3 03?''M .

1139«7 136**»7 877.9 1181.3 1093.9 690.6

CD fo r  co g - 
blnatlcn ’197!**0 2363.6 1919*8 2Q**6.0 189** .0 1126.9
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s ig ilf ic a n tly  higher at 10*0 n % 10-0 n a t tho end tl 

lovolo because plant density was higher a t (173/ha)

then a t  &. (100/ha). .* 2

1*2 Conra »Qg__nufc.

Iho copra ccntcnt per nut was dctorrdLnod only cnee

(2ablo 3 and Appendiz IV)* She nuts wore harvested in  April

1977 end s a i l in g  was dcno t o n  tho above* l&mevor no nuts

could bo harvested at th is  tin e from several (no f o r t l l i -

sors) p lo ts . I&nee the anaLyeis of variance was restric te d

to  6 k 3 BED.' (SCO 1*2 Qhd B* Materials and Methods)* Sha

e ffe c t  o f spacing was highly sign ifican t io *  a t very high

density (U-GO per ha) the copra yield (192 c) wag lovior than

a t lower densities (160 2 a t s as well as a t S )» However
* 2

there was no difference in  tho yield of copra between S. and
1

8  ̂ spacinos and the rof ore tho copra y ield  per ha would he 

eiasdnun with a soaeihG ° f  ?*9* s  s  7 .5  n < s,) bcesuoo yields
* i

of nut per hectare word aoslnun a t th is  spacing* At end
S lev e ls  of spacing* no significant e f fe c t  of manuring was 
2

evident* even though there was an increase of 95? duo to  VL
. 2

lev el over IL lev el at S spacing;. 2&o mean weight of copra
I V

(mean of four p lo ts) was 123 g/nut in  M p lo ts .

There was no slrn ifico n t correlation between yield  of 

nuts end nccn copra por nut ( r  = 0*7193).



Table 3 , .

Mean i;e i$ it  of copra per nut (g ).

Ki %
Mean

so 1 W . 3 . 1 5 3 .3 1 5 1 .8

S1 16 8 .7 16 7 .7 16 8 .2

S2 169.0 1 6 6 . 7 , 1 6 7 .0

Mean 1 6 1 .0 16 ^ .2  ' 16 2 .6

cv %
CD fo r  le v e ls  o f s 10*19
CD f o r combination ' i*fr.Vi

Table if-.

Mean p er cent o i l  in  cop ra

. Ki ..................“2 Mean

s o

S1

69.07

6 9 .7 7

6 8 .9 5

6 6 .5 7

69 . M

6 3 . 1 7

S2 7 0 . 1 5 6*f,.66 67.U-1

Me on 6 9 . 9 3 6 6*73 68.33

CV %
CD f o r  le v e l s  of s 
CD f o r  combination  
CD fo r le v e ls  of M

1 .26^ 

1 .7 3 8  
1 .0 3 2



The data 02 o i l  percent of copra samples collected  In 

April* 1977 are presented in  Itilde l*. (AOV* resu lts  are pre­

sented in Appendix V), Tho correlaticn  bot«oen yield of 

nuts por palm end o il  content in  copra i s  plotted In F ig .3* 

Hie mein e ffe c ts  as u oll as interaction of spacing and manu­

ring were sig n ifican t. The e ffe c t  of manuring uao menifosfc

in p lo ts with leaser d ensities v is . S end s ♦ The o il  ocn-
1 2

tent docreasod with increased level of manuring a t both 

and S2 spacing. Sirs e f fe c t  of spacing was evident only a t 

the higher levol of manuring, the o il cent cat was lot/op in 

p lots with id dor spacing, lid s  ecn bo o p la in ed  by tho nega­

tive correlaticn  between yiold of nuts per palm and the o i l  

ecn ten fc (r  ~ -0.G013). The yields per palm we re higher a t 

S-, spacing than at a t K le v e l. There was no cdgniificcnt 

corrolatdca between copra/nut end o il  percentage (r  = - 0. 316) ,

1 .U Height Gnd_vol_ULa_of nuts.

1 a) t/elght of whole nuts.

The data cn mean weight of nuts and analysis of variance 

table are presented in Table £ and Appendix VI respectively. 

Tl-C mean we i  gat por nut was cign ificontly  lox-jor a t higher 

palm density (3^) in spite of t lx  lower yields por pain at 

d ose spacing <s0 ). neither the mein e ffe c t  of manuring nor

1.3



F I E L D  (NU-rs/ p a l m )

(  X.)

FIG. 3. r e l a t i o n s h i p  b e t w e e n  o il  p e r c e n t  ini c o p r a  ano f i e l d  o f  n u t s .

WEIGHT J 3 )
( w )

r I S . A .  R E L A T IO N S H IP  BETW EEN  VO LU M E AN D  WEIGHT OF WHOLE NUTS.



' Shble 5*

Koala weight of whole nuts ( e ) .

. \ is ' “*>......  ■ Keen

30 1179 11U6 1162

a , 1372 12V? 13C9

S- 132^it ,
12V? 1283

IfceSi 1292 1211 1291

CV $ 7*2
CP f&r levolo of s 115*3
CD for ccot&na&icn 163*1

Table 6*

Moan voluiso o f whole huts (co)

. . .. “1 lS> tfbcfi

so 2916 2V38 2^77
S<j . 3079 2996, 3019
IT2 3103 2790 2927

I-seen 2098 271V 2806

CV £ 8 *0
cp for lev e ls  of s  287*2
CD fo r  coahmaticn *K)6*2
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S x M interaction was sign ificant* Tho neon weight per nut 

from available data in  p lo ts was 1166 g caly*

1 •**•(!>) Volume of whole niits# •

The resu lts  (Table 6 end Appendix V II) aro sim ilar to 

the weight of nuts described above* The correlation co e ffi*  , 

d e n t tetweai woifjat end volume o f whole nuts was found to  

bo r  a CU7£11 (Fig* *0*

1 iM c) i& i$ it end volume of husked nuts* .

E ffect of spacing on volume olcnc was o iip ifiecn t (Table 7; 

ma Appendix V U I). The r e m its  revealed that highor the palm 

density, le sse r  the volume o f tho nuts. lho same trend was 

seen in the case of weight of nuts also* The weight and 

volume of husked nuts also were found to  bo p ositiv ely  corre­
lated  <yig* £)*

lA (d ) Ratio o f weight of husked and v?hoio nuts*

The data an ra tio  o f weight of lusked nut and that of 

whole nut ore presented in  Table 8 and tho AHOVA tab les in 
Appendix IX.

Tho ra tio  was. higher a t closer spacing '(SO than a t s„o 1
and iJanuring at the higher le v e ls  of ^  increased tho 

ratio*. The 3 z  M interaction  was not found to bo s i^ Jif lc a h t.
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labile 7

$ee»  w eight0 end v o lu n e o f  busked n u ts

Weight C o )' VOlUH© (CC)

Hcsn M1 » 2 Kcon

% ^ 92*3 5 1 0 .7 SOI *2 9 2 0 .7 5 0 9 .0 91**.9

S1 $ 0 7 * 7 5 2 2 .7 5 1 9 .2 9 7 0 .7 5 5 3 .7 962*2

% 9 3 7 *3 . 5 2 3 .0 9 3 2 .6 6 0 3.0 5 5 6 ,3 9 7 9 .7  .

Mean 912*** f 5 2 0 ,5 9 1 6 .9 . 9 6 ^ .8 5 3 9 .7 9 9 2 .2

d r  # 6 . 1*' 7 .2
GD f o r  l e v e l s  o f  S ’ . ' 5 1 .3 7
CD fop  c o o td n a tto i ; 7 2 .6 5

Table a \

R a tio  Of u o lg h t o f  h isk ed  n u ts  end uMLo n u ts .

B1 dL Hern

%
G A 169 - 0*V*97 0.**313

s i
0*3702 O .M 90 0*39*i6

sa ' 0 .3 0 1 P G.*t270 O.W-O

Hesn , 0.399** G.**306 0 M 00

CV % i*«6
CD  f o p  l e v e l s  o f  S  ' O . o a V iS
CD  f a p  l e v e l s  o f  H  0 .0199**-
GD fo r  ccGblnaticn 0 . 0 3 ^



W E IG H T  C 3 )<W)
F IG . S .  R E LA T IO N SH IP  B ET W E EN  VOLUM E AN D  WEIGHT OF HUSKED NUTS,
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1 ,*Ko) Ratio of weight of copra end tusked nuts.

The mean data end AEOVA fcafcao (KibXo 9 end Appendix x 
respectively) revealed that neither the onto offccte nor 
their interaction had my effect on tho ratio,

1*2 Fomoao flowers. ■
j '

1.5(a) proaicticn of female flowers*

Tho data cn fondle flower production per pain for five 
ccnaocutivo years free 1972 to 1976 and tho coon data for 
fivo years are presented in Table -jo and their analysis of 
void cnee in Appendix XI*

. As in tho ease of sidd of nuts, both tho sain offocto
of spacing end menu ring end their interaction wore signifi-
cent* Manuring has highly influenced th© production of fonale
flowers. The highest production was at M level (680 g IT,

- 2
G 500 G KgG) f  oil owed by K end the- production

was practically non© in plots receiving no fertilisers. 3ft 
general and in tho pooled onalysL o, tl> level was consistently 
end significantly superior to level which was also o i^ iifi. 
ccntly suporior to !!̂  level.

Whoa spacing i s  token into consideration, \dder tho 
Spacing, cord was the product!cn. For individual years, in
general a end in tho pooled analysis £L> 8 > s  •

- s i 0
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Sable 9

Ratio of weight of .copra end. haafecd nut

1-̂  Mem

^  ;■ 0.2961 0*3106 . 0*303**

$,. 0*3330 0*3212 0*32?5

% 0*3169 0*3163 0*3161

mesa ■ 0*3156 0*3160 0*3158
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% eaalo flowers por palm fo r  Individual yoaro 1972 -  1976 
end tfco Eson fo r fiv e  years*

afatCLe 10.

1972 1973 197V 1975 1976 IfadQ

%  % 0 .0 1*9 0 .5 0.0 2 .0 0 .9

v p l 13*0 25*9 16.3 V5.5 32.0 26.7

SO ^2 32*7 M6*7 3 5 0 62*1 ■5V.0 V5.2

0.0 0*2 6,9 6.V 2 .5 3*2

91*0 97.6 63*6 129.2 77*1 91*7

S H ”1 "2 136.8 12^.0 86.3 107*6 120*0

S2 Mo 0 .0
!

10.9 0.0 0 .7 0 .2 2 .3

S2 K1 . 117.7 152.9 02.0 155*3 88.2 . 119*2

% M2 153*6 107.7
I

106.3 161.7 126.3 1V7.1

% 15*5 2 M 17.3 35.9 29.3 2^.6

S1 76*0 73.9 52.3 93.7 62 .V 71.6

02 .
9o*k 117.1

r

62 .3 105.9 71.5 89*5

0*0 ^*3 2*V 2«V 1.5 2 .1

!31 7^.2 92.1 5^.0 110.0 65.7 79.2

M2 107*7 119*5 75.9 123*0 96.0 10**.^
General mem 60 *6 72.0 V*.1 78.5 ■5W> 61.9

CpI# 32*8 *f3.6 33.7 . 32,6 2^.9 35.7
CD fo r lev e ls  '
o f s  or li 19.86 31*37 1^*85 25.61 13 . 5^ 9,27
CD §op coeMu-

aUcn 3WiO 5**.3lJ- 25*73 V i. 35 23.**5 16-G6
' V
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Tho interaction  o f s s H  m s  sig n ifican t ia  .a ll the

years ao woll as in the c cabined. majLysia* The o ffse t o f

spacing m s not a t o i l  seen in  p lots receiving no fo r t i3 i*

sers* But when the palms sore fe r t i l is e d  c ith er &t or 
' ;; ■ ‘ 1 

lev e l, wider spacing end 5^} t e l  produced s ig n ify

eantly core flowers than tho c lo sest spacing* &Lnllerly 

coring 1972 to  197^ tho e ffe c t  of nenuring was evident only 

when tho polos were spaced wider (g^'chd G^)* But in  tho 

pooled analysis# e ffe c t  of manuring m s  evident in  c lo ­

ser spacing also* SgHg cochln&tim gave tho highest yield  

of Honors followed by sg and 11̂  in  o i l  tho years.

There m s  a fcd^ily sign ificant positive correlation <p a  0*970^5 

between y ie ld  end fesBele flower product!cn (b ig , 6 ) .

1 *9< b) ODfcting percentage

The data cn percent flower set fo r  fee ecnoocutive years 

1972 to  1976 end tho mean fo r five years are given in  Table n  

end tho s ta t is t ic a l  analysis in  Appendix x z i,

3h a l l  the years the e ffe c t  of manuring was highly d@sl» 

fiecn t* She percent se t was high in  fe r t i l is e d  p lo ts as com*, 

pared to n o a-fertillsed  p lo ts . The in teraction  o f spacing 

and manuring " m s  sfffiificcnh In  three yeora v is ,  1972, 197*f 

and 197?* At, a l l  le v e ls  of spacing, manuring had increased 

the se t. At lev e l, spacing did not a ffe c t  tho set, but
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por cent fcinaX© flcwer act fo r  tho j^aro 1972 to 1976 
oncl tte  EOon fo r fiv e  jo o rs .

fat&e 11#

Braataaonfca 1972 1973" 1974 1975 1976 Keen

S0 0̂ o#oo : 18.79 11*76 0*00 22*27 10.56

<%> ^ 26,06 30*73 3**18 27*20 30.55 29*74

so \ 32*38 i 31*49 32*43 30*76 34,20 32*38

S-J ®0 0*00 5.55 8*29 25.19 23.61 12*53

S1 !11 35*10 4o#l9 44*81 34*51 42,25 39*37

S1 1!a 24,82 ; 40*83 48 *66 45.52 43*35 4o*6s

‘ ‘0 0*00 13.60 0*00 0*00 16*67 6.05

% M1 31*70 „ 30*69 50*57 31*02 33*75 35*70

% I!2 35*54 • .35*10
'S  ‘

50*88 44.81 47.16 42*70

19*48 27.00 26*14 19*32 29*03 24,19

si 19.97 : 28*86 33*99 35*07 36.4o 30*86

S2 22*41 26*45 33*02 25*54 32*53 28*15
v,0 0 .00 ! 12*65

I
6*68 8*4o

/ /
20*85 9*71

ti1 30*95 .; 33.06 43*19 31*18 35*52 34*94

M,dL 30*91 , 35.01 44*07 40*36 4i,6o 33*55
General m m 20*62 27 .Vf 31*31 26*65 32*65 27*73

07 $ 13.5 : 42*1 25.3 14*6 39*0 31*5
CD fo r  lev e ls
of $ or 13 2*739

i
11*534 7*914 3*896 12.731 4,879

CP for eep&in* 
atlcn 4*831

i

!i 19,979 13*708 6*749 22.050 8*450
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a t H lev e l of f e r t i l i s e r s ,  tho se t was higher in

S„ end p lo ts than in  S_ n lo ts . '1 2 U . '
I V

2U the eaabinod analysis, tho main of fee t a of spacing 

and manuring wore signlfleant* I 'o r t ilis a t io n . as w ell as. 

wider spacings <s  ̂ and §a lev els) had increased the per cent 

sot of f  ornate: flowers* . _.

2 * Vogotative C-routh d iaractcra,
■ 1 ' 
i

2 * 1 *

A larg er percentage of palms had come to hearing by' tho 

12 th  year ( 1976) in  p lots receiving f e r t i l i s e r s  than In un­

fe r t i l is e d  p lots (Hof * Table 12 end Appendix X H I), spacing 

had no e f fe c t  cn earlin css of bearing* Tho e ffe c t  of manur­

ing was highly sign ificant over no manuring (M ) where as 
‘ . . 0 •

©muring a t M,j end lev el did not show any sign ificant (31 f -  

forcsieo *

2*2 Height and a lrth  of nalms* -

2 *2(a) .Height*

Tho mean height of palms measured in  December, 1976
i

(12  years a fte r  transplanting) i s  fum i^icd ln  Tabio 13,

M g, 7  end i t s  AiiCVA in  Appendix S17* Manuring s la io  had 

a significant; e ffe c t  cn the height* Tho polas in p lo ts recei­

ving f e r t i l i s e r s  (Mg end 11̂ ) were ta l le r  than palms in
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Table 12*

per cent of bearing pain3 per p lot a t 12th pear 
of planting (a fte r  angular fcrm sfcrnaticn)

Hi M2 Mocffl '

So 1 0 . 9 5 66*89 7 0 . 1 9

S1
. 1

8 3 . 5 1 7 7 . 0 3 6 0 . 0 0

sa 1 0 * 0 0 7 5 . 0 0 9 0 . 0 0 5 8 . 3 3

Mem 1 3 * W 7 5 . 1 3 7 9 . 0  7 55.69

GV £ '

CD fo r le v e ls  of 11 
CD fo r conbinaticn

2 3 . 3  ■ 

1 3 * 0 0 0  

2 2 * 5 1 7

Table 13* - 

Hpcn height of pains la  cetera  ■

!1, ......  ”p Mem

% 1*090 6.232 6.3634 *̂*562

ei 1 *676 5.963 5*930 '̂.520

°2  ' 2*090 5, 1*2 5*527 ^.353

Morn . 1.619 ' 5,879 5.937 bih?B

GV % \ 13.2 .
GD fo r  le v e ls  o f U 0*5895;
GD fo r eCEshtnatlca 1.0311



20  —

5jM|

t r b a t m e n t <s

S.Mv"*2. S,M2.*̂  o S^M | ;>£ r* ig.

f 1-1 G M T  I N T I L T C R A T I O N

S* NU

l'iL
I L R A F  A R E A  IN D E *
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tmnonurod p lo ts (I!Q)* Ibuovcr manuring a t the 11̂  lev e l uas 

not noro benefldLaL then manuring at the Icsvoi* Tho d if­

ferences in height omcng palms planted a t  d ifferent spooingo 

-wore not s ta t is t ic a l ly  cd g sificm t.

There was sign ifican t positive correlation bctv?con height 

of palms end ylold ( r  = 0*671).

2 .2(b) <&rth.

Tho e ffa c ts  of spacing (s) or manuring (II) uore not 

eieTilficant during tho years 1972 and 197*** The offeefc of 

manuring im s significant during 1973, 1979 end 1976 as uoll 

as In the combined analysis (Tablo F±g*7 end Appendix XV), 

ta in s receiving f e r t i l i s e r s  vote having more girth  than pains 

receiving no f e r t i l i s e r s  even though the, rcverso trend uas 

seen In fiso year vis*. 1973*

SL 04fican t corrclatlCQ between g irth  end . .'jftcia of 

pelns uas obtained; r  being 0.8U9*

2*3 = Leaves. '

2*3Ca) Total number of leaves produced*

Tho data on to ta l number o f  loaves produced since plant­

ing fo r Individual years 1972 to 1976 end tho m en fo r  fiv e  

years ero pro son tod In  Table 19 end th e ir  s ta t is t ic a l  analy­
s is  In Appendix XVT.
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Table iV*
F e a n  g i r t h  o f  t r u n k  h e l o w  t h o  c r o t n  < c n )  f o r  t h e  i n d i v l & i a i

‘  f e a r s  1 9 7 2  t o  1 9 7 6  e n d .  t h e  a e o n  f o r  f i v e  y e a r s * .

t o a t o o n t s 1 9 7 2 1 9 7 3 1 9 7 V 1 9 7 5 1 9 7 6 M Q c n

S 0  * ' " 0  .
7 S . 7 8 7 * 3 7 2 . 3 7 9 * 2 6 9 . 5 7 7 *  V

%  * * 1
7 9  * V 7 9 . V 7 8 . 2 , 7 9 * 8 7 6 * 7 7 8 , 7

. ?

U 2 8 9 * 0 7 5 * 3 7 2 . 6 8 3 * 1 0 0 . 5  ‘ 6 0 * 1

® 1  ^ 0
9 1 . 5 8 3 * 1 ? V . V 7 V . V 6 7 * 9 7 8 . 2

S 1 « 1
9 3 * 3 0 1 . 1 7 5 * 8 8 6 * 0 8 1 . 2  ‘ 8 3 * 5

s i V

8 V . 3 8 0 . 5 7 9 . 7 8 6 . 3 8 2 * 9 8 7 . 2

s „  - 7 7 0 8 2 . G 7 0 . V 7 1 * 9 6 3 . . V 7 3 . 0

V s ,

8 7 * 5 a o . 3  ' 7 9 . 0 8 ^ * 9 Q T . 2 8 2 * 6

%  !  ! 2
8 6 * 5 7 9 . 9 7 7 . 0 6 9 . 9 8 3 * 0 7 9 . 3

8 0
8 2  * V 8 0 . 7 7 V . V 8 0 * 7 7 5 * 6 7 8 * 7

a
* > < * 8 9 * 7 8 1 . 6 7 6 . 6 8 2 * 2 7 7 .  3 8 1 . 5

%

8 3 * 8 8 0  , 7 7 5 . 5 7 5 * 6 7 5 * 9 7 8 , 3

1 ! 0

8 2 * 6 B V . 1 7 2 ^ V 7 5 * 2 6 6 , 9 7 6 * 2

l ! 1 .  ■

0 6 * ? 8 0 * 3 7 7 . 7 , 8 3 . 6
7 9  # 7 0 1 * 6

%

8 6 , 6 7 8 . 6 7 6 . V 7 9 . 8 8 2 * 1 8 0 . 7

G e n e r a l  n o o n 8 5 . 3 0 1 * 0 7 5 * 5 7 9 . 5 7 6 . 3 7 9 . 5

C ?  f i  ’ 8 * 5 5 . 0 7 * 0 . 8 * 3 3 * 2  . 6 * 8

C D  f o r  l e v e l s  

o f  I d
■ -

i f . 0  5 6 * 5 5 2 * V 1 3 . 6 2

C i )  f o r ,  c o t M n »  

a t l c n
—

7 * 0 1
' -

1 1 * 3 5 V * i 7 6 * 2 7
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Total;, number of leaves produced per pato since planting for 
the jyogt3 1972 to  1976 m& tbo seen fo r  fiv e  yoavs

. fable 15*

sreatem ts 1972 1973 i9?*> 1975 1976 139e»

Sq lip 51*67 57*50 63*50 70.27 83*50 65*29

SO 77*17 88*96 99*10 110-23 121*23 99*25

S0 % 76*30 69*07 100.50 111.97 122*17 100.56

S? % 6o*5q : 69*90 77*80 87.13 95*17 78*10

st  ^ 82*30 96*00 107*67 120.50 133*13 107*92

s1 ^ 86*00 99*^0 112.03 12U**70 138*^3 112*11

S2 !iQ 60.30 68;87 77*87 87*23 97*̂ 10 78*33

S2 M1 06*50 100*77 113*77 126*^3 1^1.77 113*85

%  : 2 85.20 99*53 111*67 125*93 1*K>*23 112*51

80 69.01** 70*62 87*70 97.**9 108.97 88*36

S1 76*27 88*^3 99*17 110*78 122.2';- 99*30

% 77*33 89.72 101.10 113*20 126.^7 101.56

% 57*^9 65*^2 73*06 81.5** 92.02 73*91
R|. 01*99 95*08 106*S^ 119*06 132.0^ 107*00

H2 83*17 96*27 108*07 120*87 133*61 108.^0
General peon 7^*21 85*59 95*99 107.16 119*23

GV  ̂ , 6*6 6*3 6*7 8 .6 6 .8 6 .7
CD fo r  le v e ls  
o f s  or u k-*h$b 5*^09 6 #**01 7*073 8.159 2*699
CD f  or casbin* 

atlcsi 7*71^ 9*368 11*088 12.251 1 M 3 3 *i-*67V
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%?acine as ^ oll os manuring bad highly s lg i i f  leant 

e ffe c t  cg le a f  presSscttoa In o i l  the ycea?$* $b© eoDtdned 

analysis e l  go revealed tho some resu lt*  v&der the spactog, 

groatar uas tho production of loaves end 10 a. x 10 o ( 0̂ ) 

end 7 3  a s  7*5 q ( s ^  spacing g uofo sig n ifican tly  aipoTior 

to  5 a st 5 a  < v  spacing* .Also f e r t i l i s e r  application signi­

fica n tly  increased tho production of loaves* Howovar tho 

d ifferences between M* end t-L lev e ls  wero not dg& ficanti*i d  . ,

2 *3<b) Itobcr o f  functioning leaven*

The ben eficia l e f fe c ts  of wider spacing ec well as f e r t i ­

lisa tio n  wore evident (To.He 165 Fig* 7 end Appendix W itt) on 

the nucbor of functioning leaves* Palos calving f e r t i l i ­

sers  had a creator number o f  fuctlcning leave 0 tbm  thoad 

receiving no fe r t i l is e r s *  Polos in  tjidor spacing ( 3  ̂ m a  3g) 

had ooro number of loaves than to  Closer spacing <S^>* .

BUciber of loovos endpala yields w©ro_fcua& to he posi­

tiv e ly  end id/pificontly correlated ( r  a  0*810)*

8,3 (c )  Rato o f produeticn of leaves*

Tho data are pro sen ted in  Tat&G 17 end Appendix X72XX*

She rate  of lo a f production had otGt&lieed by 1972 and 

there wcro no aide variations in- succeeding y> era. As already 

pass under to ta l number o f loaves produced sdnee planting.
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flurahdr of loavaa por pala fo r  individual ^oaro 
1972 to  1976 (ind tho noon fa r  five yoars.

TattLo 16.

Troatoents 1972 1973 197k 1970 1976 LSoqjj

% % 8.67 8*97 12*^3 9*03 10 .k7 9.91

22.23 23*33 22.27 21.23 2k .0o 22*71
i

Qq 23*^3 23*^7 21*13 21.77 £6.20 23*20

S1 12*23 11*97 1^*37 12*90 10.00 13*29

. S1 \

2k.0O 2k,80 22.77 21.97 28.03 2k,01

20.*ko 20.33 23*73 2k*0O 28*00 20*^9

% r '0 10*00 10.73 10*00 11.17 11*67 10.71

%  h 2 **.77 23*77 2k*7? 23*33 28*07 2k .97

% 23*97 26,17 22*87 23.37 23*20 2k .93

so 18.11 18*09 S13.61 17.3k 20.39 18.61

S1 20.71 20*70 20*29 1979 2k*Q1 21.10

% 19.06 20*22 19*21 19.29 22.9k 20.20

*"0 10*30 10*06 12*27 11*03 12*39 11*31

l H 23*83 23*97 23*27 22.18 27.30 2k .06

*fe 2k.23 2k*99 22.08 23*21 27*67 2k.0k

General nocn 19#k7 19*8k 19.37 18.81 22.U0 19*97

CV >i 7*9 7*0 8*6 a .k 7 .1 7 .9
CD fo r  lev el G of 

S or M 1*029 1sfc$6 1*669 1.086 1.086 0,896

CD fo r  conbin* 
aticn f 2.6k8 2*091 2.891 2*7k9 2.7k9 1*002



Table 17*

Hate of protfoGticn of leaves pop pala fop t o  peeps 
1972 to 1976 m s tho coca for fiv e  soars

1 9 7 2 1 9 7 3 1 9 7 ^ 1 9 7 9 1 9 7 6 1IGE&

So H a 6 * 3 6 * 2 6 * 0 9 . 8 6 . 9 6 . 3

S o 1 '1 ,

1 1 * 8 1 1 * 2 1 0 1 1 * 2 1 0 * 9 1 1 * 0

s o  !  : a
1 1 * 9 1 1 * 7 1 0 . 6 1 1 * 9 1 0 * 6  * 1 1 . 3

s ,  "o 8 * 9 8 * 6 0.^ 9 * 9 1 0 . 0 9 * 0

S 1  H i

° 1  H 2

1 2 * 9 1 3 * 7 1 1 . 7 1 2 * 3 1 2 * 3 1 2 . 9

1 l M > 1 3 * 7 1 2  » 9 1 3 . * * 1 3 . 3 1 3 . 9

%  Ho 8 . 6 8 * 6 9 * 0 9*3 1 0 . 2 9 * 1

S2 H1 1 > M 1 ^ * 3 1 3 * 0 1 3 * 9 1 3 . 8 1 3 * 7

% ! , a
1 * M 1 ^ * 3 1 3 * 3 1 3 * 0 lWv‘ 1 3 . 8

% 1 0 1 0 9 * 7 9 * 0 9 * 9 9 . 3 9 * 9

s i

%

1 1 * 7 1 2 . 0 1 1 * 0 1 1 * 7 1 1 * 9 1 1 * 6

1 2 * 3 1 2 * * * 1 1 * 8 1 2 . 0 1 2 * 8 1 2 * 2

%
7 * 7 7 * 3 7-8 8«2) 9 * 0 8  * 1

I ! ,

1 2 * 8 . 1 3 * 1 1 1 * 7 1 2 * 3 1 2 * 2 1 2

%
1 3 * 3 1 3 * 2 1 2 . 3 1 2 . 6 1 2 . 8 ' 1 2 * 8

t o e r a t e s a  1 1 . 3 1 1 * ^ 1 0 * 6 1 1 * 1 1 1 . 3 1 1 * 1

~ r ^ — ‘r ‘JfJ— ~*-------------"if— t t * — ^ r m — i------- — i------ ‘- r i m — n r ^ ' T i r f l r r f 11 "m t  i t  T n i~ M i» r i * i  i n  \m i » *

GVg 8 .9 7 .5 9*7 7 .2 9*2
00 fo r  le v e ls  
Of S Op I I 1 .0’* 0.86 1*03 0.79 0*99 0 .37
Cl fop Gambia*.

attcni . A 1**$ 1.78 1*37 1*02 0*63
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spacing as veil as xasnuring Had significant offset on rate 
of productim -of leaves also.

2.3(d) toX length of loaves*

She data for five ecnsccut&vQ. years from 1972 to 1976 
end the .soon for five years are presented in Table ia dad 
their analysis of variance in appendix XXX* ■ . .

. Too affect o t  manuring was highly significant in e ll the 
years os veil as in die pooled onaXysie* Honoring cither at 

os? level increased the leaf length sigiificontly ever 
^  level though there use no significant difference between 
1-1̂  and levol. Ite ’loaf length was also affected by spsc-
tog (1973 and 197?)* bltb mere a sod spacing, the loaf length
increased in 1973, but tbs revorao was tho .cam with in 
19?y# However no significant differences uora noticed In tbs 
ceefolnea analysis* ,

2*3(q) length of potldo* *

. m s  was recorded a&y cneo* The data era pro cm tea in
S&tiLo 19 end AiJOVA in Appent&s; XI* Tho coin effects of. both
spacing end manuring end tfcoir interne ticn ucrc found to bo' 0

_ highly significant* , At o il levels of spacing*. fertilisation 
had increased the length of petioles as compered to unforfcl- 
llsod plots* la plots with no manuring, laager petfoiop



Horn leafefch o f  IggVqsj ifr cm fo r  tho years 1972 to 
1976 end tho noez* ^  fivo  yoaro

lablo 16*

1 9 7 2 1 9 7 3 1 9 7 * 4 1 9 7 9 1 9 7 6 M o o n

s o ! i o 3 7 1 * 7 3 6 1 * * 4 * 4 0 9 * 2 3 7 1 * 0 * 4 6 3 . 7 3 9 * 4 . 6

S o “ l

• % « a

9 3 * * 7

9 7 7 * 2

9 2 8 * 6

9 2 3 * 6

9 7 9 * 9

9 9 2 * 7

9 6 7 * 1

9 6 0 * 7

6 3 9 * 3

6 9 9 * 3

9 6 0 * 1

9 7 6 . 3

S 1  i ! o  

S 1  K t  

S 1  ! , 2

* - > 1 * 4 * 3  ‘ 

9 s d * 6

* > 3 6 * 0

9 3 0 . 3

¥ * 3 * 8

9 6 9 * 0

* 4 1 3 * 1

9 9 7 * 7

* 4 6 1 * * 4

6 0 1 . 1

* 4 3 3 . 7

9 9 9 . 7

9 3 B . 2 9 1 1 * 3 9 * 4 0 . 8 9 7 1 . * * 6 1 1 . 7 5 5 9 * 8

%  “ o
3 8 0 * * 4 * 4 1 8 . 3 * 4 2 6 * 3 3 2 9 * 8 * $ 2 * 9 * * 0 * 4 . 9

® 2  M 1

9 ^ * 2 9 ^ * 3 2 U d * * * 9 9 1 . 3 9 7 9 * * 4 9 9 0 * 3

» • »  w

S >  ! 1 2
9 3 B . 2 $ 7 9 * 2 9 2 1 * 7 9 * S * 4 * 2 9 9 1 . 3 9 7 * 4 . 9

s c

* > 9 * 4 * 6 * 4 7 1 . 2 9 1 2 * 6 9 0 2 * 3 9 8 6 * 1 9 1 3 * 3

£ *
v j <«

* 4 0 1 * 2 * 1 0 2 * 9 9 1 9 * 9 9 1 * 4 * 1 9 9 8 . 1 9 1 9 * 1

i

u

0

* * S 7 . 3 9 * 4 7 * 9 * 4 0 6 * 1 * 4 7 3 * 8 9 * 4 * 4 * * 4 9 0 9 * 9

3 9 1 * 8 * & 9 . 2 * 4 2 9 * 1 3 7 0 . 0 * 4 6 2 . 9 * 4 1 0 . 9

t ! i 9 2 9 * 6 9 3 9 * 1 9 6 3 * 1 9 9 0 . 7 6 0 9 * 3 9 9 o * >

■ t u j 9 9 t . * 4 9 7 1 * * 4 9 * 4 0 * 1 9 6 1  . * 4 6 2 0 * 8 9 6 0 . 0

G e n e r a l  D Q £ f i

■ $ 0 1 . 0 9 0 3 * 9 9 0 9 * * 4 * 4 9 6 . 7 9 6 2 . 9 9 1 2 . 8

C V 7 * 3 .  9 * 9 7 * 2 9 * 3 6 * 2 6 * 9

C D  t o r  I c m & s

o f  q  o r  M  3 * 4 * 8 8 '  * 4 * 7  * 8 6 3 6 * 9 0 2 6 * 9 0 3 * 4 * 8 8 2 3 . 1 S

C D  f o r  6 o . * t 2

e O i T f o l n a t i o i

8 £ U S 9 6 3 * 2 1 * 0 . 9 0 6 0 * * 4 2 * 4 1 * 1 ;
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Table 19*

■Messa length of p etio le  (cn)

. M o  . *1. . \

M e a n

s
° o

= 120*7 I61.3 163*7 1U8*6

S1 122*7 l¥u 7 150.0 139*1

B

a
,  . 1<K3.0 150*0 .

M O O H ' 125*9 151.3 15*:>6 1}e*9

01? $

' t  ' €

3.7
-  -

C D  f o r  l e v e l s  o f ,  

a  o r  $ 5.31'
■ . ,

C D  f o r  c o a b U i G t i c n $ < 1 9 '

• •

T a b l e  S O *

j  <1

m m  l e n g t h  o f  l e a f  b l a d e  ( l e a f l e t  b e a r i n g  ,  p o r t s ,  m )  .

( 0 3 )

. .  V  .

•
£

*
• 

**
,*

1 
j

’ 
1

M o a n

3^3.0 >H3.7 •<95.3 M 7 . 3

333.7 *»56.3 £62*0 lM9*0

%

332*7 •>32*0 **1*3 '  *302*0 ‘

M e a n 338.1 .' • ^ . O b 6 6 # 2 * M 2 . 0

Cl? f  9*3
C D  f o r  l e v e l s  o f  E  3 3 . 5 2

■ C D  f o r  c o a l ^ n a t l o n  6 7 * 7 1
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woro produced at tho *d.dost spacing (Sg) whoro ao the reverse
trend nos observed to l-L i-i plots** 2

2 .3 ( f )  length of loaf -blndo.

l&cwrtog (1̂  end It,) had aicpifleant effect in tho pro­
duction of longer "blade portion than mmohurod plots .(Table 
2 0  e n d  A p p e n d ix  X X I ) ,

2 . 3(G) BPOOtltSl of lOaVQG.

The results (Table 21 and Appendix XXII) indicated that 
tho hroadth of loaves uss increased by nenuring, Tho breadth 
of loaves was only 169 co in pains receiving no for till  aero 
as coopered to Pi** cn to nenurod pnlno* There wore no dif­
ferences between prime in and plots,

2 . 3(b) iTtiabor of loaf lets*

The data on nuobor of leaflets cn mo cido of a leaf , 
for five eonsocativo pears frca 1972 to 1976 end tbo noon 
for five poors wore studied. (Table 22 and Appendix XXIH)*

Tho offcqt of manuring clone was highly sltPificc^t in 
all the years as noil as to eoc&ined anolysi 0* . lamrtog ot the 
highest (ti,) and cxxfciun (1  ̂) levels had re suited to an Increa­
sed number of leaflets* but the differences be&jeen l-u end !-52 1
wore not oi£pliicont*
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Tobio 21*- 

Mom brdsdtSi of loaves In cm

I L

0

1 1

1

& >
d .

M o m

8  • 
o 225*3 227*6 20^*2

6 «
160*5 2 0 * 6 2 0 1  * 8 195*3

S 2

166*0 200*5 2 1 0 . 9 192*7

M o m 165*0 2 1 3 * 8 213*^ 197*V

CVS? 6*0
CD f t*  levels oS H 11.73
CD fo r cosMnatlcn 20*39
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TnUQ 22

K g  a n  n u m b e r  o f  l e a f l e t s  ( c o  c n o  a id e  of a  l e a f )  f o r  
12ic yeara 1972 to 1976 © d tfco m m  fo r  fiv e  50 aro.

/ ; 1972 1973 197V 1975 1976 Kean

%
^  V

03 £ 86*8 98*0 86.8 101 #2 91*3
117*9 106*8 108*8 115*6 113*7 11V.G

/ b  f,2 

S1 fI0

119.9 11V.0 110*2 . 116*3 123.1 116.7

92*7 89*1 99*9 , 96.9 108*5 93.0

®f 122*2 I06.3 10S.V 115*5 121*9 115.5

« ! % 118.2 11V.0 110*6 119*0 123.V 117*0
93*2 90 *V 9V.0 89.8 103*£ . 9V.2

S2  !51 117*8 109*7 107*1 109*1 122.8 113*2

% 120.8 119*1*- 106.3 i i i . v 123*9 116.V

% 107*1 103*2 105*7 106.2 11V.3 107*3

S1 113*0 103*1 106.3 110.5 117*9 iio *a
110*6 106*5 102.5 103.5 116.5 107*9

% 90*8 88.8 97*3 91*2 loV.V 9*h 5

120.3 108.3 103*1 113.V 120*9 11V.2

H2 119*6 115*8 109*0 115*6 123*5 116.7
General moan 110*2 10^*3 10V.8 106.7 116*3 108.5 . ,

CV# 13*3 3*5 7*5 5*8 3*2 . 7 .6
OB fo r  lovolo 
of a* . 1V.6? £ .o5 7.82 6 ,23 3*77 3 *£7
CD fo r  combi-  
nations S 5 M 6 i$ - 13*53 10*80 6.52 , 6,02
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2*3(1 ) Length of leaflets*

She data recorded during 1976 md tho malysis of vari­
ances ore presented to Table 23 and Appendix XXXV reepeotl- 
voly*

The length of the longest le a f le t s  trad sig n ifican tly  

t&gbor to  pales recolvtog fe r t i l i s e r s  ( 126*2 cB a t  and 

130*2 cn a t  1&, on compared to f f i ik  cn a t tfQ le v e l) ,

2*3U) Breads of leaflets.

S id le ?  to  tho length of le a f le ts , tho breadth was in­

creased by fe r t i l is a t io n *  Pain density v as  aloe found to
/

have influence of on breadth* PaLno at Xacaar dm citie s 
(3 m& S0) had produced broader leaflets as ccopored to

I <­
highest density ( £L) * (Table 2 *̂ md Appendix SSV)«U ;

IfOpf-sJEegLBnd. iir?bt..tofiifco.raM.m* '

2#lKa) Loaf area index,

The raeeft data are presented to Table 25, II g, G, and 
the malyata of Variance to TabLo in Appendix XKV2,

Tho effect of both spacing end none ring as ^oll ns tboir
toteraotlen ware highly significant* At oil levels of spacing

>

®cms%ti$ had Increased tho Lcofl Area to&os, &0  ... ' :
also, at all levels of nsnurtog, LAI ms found to Increase
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T a b l e  2 3

Mean la&gfch of Xencosfc loaf le t (es)

*t> t5i M2 Horn

% 95.6 132.6 13^.0 120,7 .

*1 97.5 12^.9 131*1 117.8

*2
93.1 121.2 125.5 113*3

V&Wt 95.*> 126*2 ■130.2 • 117.3

CV#
■

10.3
* •

CD for levels of 11 ' 12.12 1

CD for combitiaticus ■ 20.99

Table 2 b

Moan breadth (mxlEm) of loiQeat leaf lot <cm) ■

1*1UG r Mt I40CD

% h*7 ? . 6.28 6*^0 ■ 5*82- •

s 5*33 ■ 7^7 6.70 - 6.50

% 2 .20 . 6,83 6.73 6 . a o  .

‘Mesa ■■5*10 . 6,86 6*61 6.19

■ CV# 5 * b

GD for levels of S or K 0.33
CD for ccBbiaatlcns 0.57



£abio 25 

LCaf Area Bides

~  "  \  S S *

% 2*32 6*7*f 7*96 5.69
1*5*0 3*60 .3*50 . 2*00

: % 0*65 1*92 1.95 1.51

Mesa .̂09 ' M 7 3*35

CV $  9*60
CD fo r  le v e ls  o f S or I! 0*316
CD fo r  comtsL&atlcne - 0 •'fa?

Xablo a6

itoaa in ten sity  (Xus) por day fc&Hng
cn tlie cs’ound under the ecaopy of d ifferen t 

treatments

M0
H

1 M2 Ke an

100^1 593 1939 *H91

s i

1^931 5767 *♦616 8521

% 10072 i a 5 H 9600 13^21

1 1 Q Z & 1U-36S*- f i a s o 5^78 8711
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with increases Sn pe-lci density* it« s  the le a f  area was found 

to  ho effected  by spacing as weSl as manuring*

Use corrolatico between LM end yield  was not aienifjU 

cant (r  ss o*013)* Sot t&en LAI end yield  under the same 

spacing were ts te s  individually, i t  was Som a .that they were 

highly correlated v is*  fo r  £^, v s  0*889j fo r  s^, r  d G*802

and for a> r  a 0 *8 2 6 * ' '

\ r .
g ^ t t )  lig h t In f l i t  oration.' , '

Tho men data (io *  noon of d ifferen t doya ao won go of 

d ifferen t tin ea  of the day) of lig h t in ten sity  in lu a  fa llin g  

cn the ground are presented in  iCbls 26 and Pig* 8*

fflio in ten sity  was najdma in  wider gpadSngs lo  s2 > S1 > %* 
In tho cape of e ffe c t  of manuring, the in ten sity  woo ntaxirsas in 

p lo ts without fe r t i l is a t io n  (E^> than in  p lo ts  receiving fe r t i *  

U se rs  (Hj sad li>).

She correlation studies revealed that there wad c ig n ifi-  

cent hut negative eorrolotlcn betuoen in f l l to r a t im  end Lai, 

r  being *. 0*901* £ho correlations’ with number of functioning 

leaves (r  =~0*991) end -yield (r  =-d«297) wore found to bo non** 

o ig iiflcen t*

3* Leaf nutrient status

ffco data on per cent content o f  tJ, p, K, Co, llg, Ha, Cl



74

end s In lo a f cro preeonte& in  Table 27 end tho analysis 

of variance table in  Appcndis X X V I I , .

3.1 m trojion .

Tho S levol was s ig n ifican tly  higher in  p lots rocelvinc
/

f e r t i l i s e r s  than anf or t i l l  sod plots* However there was no 

slgnif leant difference be tween pains receiving ti end thogo 

receiving I-t> lev e l of f e r t i l i s e r s .  Plant density lied no sig­

n if ica n t o ffo ct cn tho le a f  II status*

There was a sign ificant padtivo corrolaticn  between 

fo l ia r  nitrogen lev e l end yield  of nuts (r  = 0*8329) (Table 

28 ond r ig , 9)*

3 .2  phosphorus.

As in tho case of II, the le a f  p lov cl was sigiificanta.y  

Uglier in  fe r t i l is e d  p lots* When pains wore spaced wider, 

tho p lev el of leaves wag oloo found to bo sig n ifican tly  high.' 

phosphorus ccatent was also found to bo p ositively  correlated 

(r  a  0*6719) with y ield , (ThfcCLa 28 and I ig * A9)*^

Tho mtorcorrdlafcien betwoon lo o f II and le a f p levolg 

were also found to bo sig n ifican t, r  being 0. 6691*- (Table 29)v



M e a n  percent o f n u t r i e n t  g  i n  l o a f  o n  
oven dry basis

3?a£&o 27 _

/D

°0 H0 
%  H,  
% Ha
S1 !!o 
S1 H1

1 ^2

%  * b

%  M1 
%  %

%

S1
s
2

*fe

^2
General

u P K Ca tfe ■ Ho. €1 S

0 .98 0.10 0.33 . 0 .39 0 .67 0.39 0 .98 0.19
1*^3 0*12 0.9^ 0.^9 0 .19 0*87 0.18
1M 0 .13 1.63 Q.**3 G.lK3 0 .19 0*69 0.17

1*10 0 .13 G.27 0.V3 0 .78 0.39 0 .93 0*15
1.37 0.1*3- 0*78 0.1*6 0 .6 t 0*83 0.5*3- 0.16
1.98 0 .19 0*99 0*39 o .9 i 0.21 0. 8*f 0.18

1.08 0 .1 1* 0.32 0 .38 0.6& 0. ^ 0.69 0 .18
1*92 0.16 0*80 o*9o 0*99 0.31 O.67 0*13
1*97 0.19 0.87 0.39 0*99 0.27 0*79 0.17

1.29 0.12 1*12 0**46 0 .93 0.23 0.71 0*17

1*39 0.1*4- 0*68 qM 0.63 0*26 0.6k 0 .17

1*39 0.19 0.66 0*h2 0*98 0*3̂ 0.72 0 .1S

1*06 0 .13 0.31 o M 0*70 0.̂ 0 0.60 0.16
1 O .lV 1*00 0.90 0 .93 0.23 O.69 0.18

1*9^ 0.1*4- 1.17 0**40 0.91 0.21 0 .77 0 .17

H.3^ 0 .11*- 0.02 0«*4*3 0.98 0 .28 0.69 0.17

16.0 7 .1  23 .9  2$ 3
CD fo r
le v e ls  of 0.21!? 0.010 0*192 -
S or M
CD fo r 0*372 0.0?** 0.333

13.8 12.9 32*7

o.o8o 0.07*3- -
0*130 0*128 -

17.1
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Gorroloticn bottiean y ield  of nuts end fo lia ?  
nutrient I ovqI s *

Tablo 28

nutrients r nutrients r

1* nitrogen- ■ 0*3329* 5* EhgiG slues ' 0̂**&609

a . phosphorus 0*6719* 6* sodluo

3* potassiun * 0.& 38 7* CKlorinG 0*^272 ’

h . CsXdua , , -0 *1 ^ 2 8* a&phur Of-3261 ,

*  Significant* a t 0«o9 XgvqX*

■ ' 3S1DXO 29' *

3hter co rre la tiq i botuam fo lia r  
nutrient XgitgI cj* , i. .

n ”P ‘ E* ' Ca

B - 0*669^* 0*72^7* 0*372**- ->0*7763*
P m m -0*1023 Ĉ GO1# *0*0700
K m ■rnm 0*Mh 6 *0*8961$
Ca *» * *   ̂ ^ «* _ * 0*3690,

m «fe «* - m

*  Sisaiflem fe a t 0«C9 Xgvg2>
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3*3 PQt&gSlua#

At e l l  lev e ls  o f  spacing t o  K content o f leaves was 

sig n ifican tly  lower On u n fertilised  p lots* m p lots the 

K le v e ls  were s t^ ilf lc s n tly  M $ier fern In  p lo ts  with 

WL$icr pain densities ( ^  end ) though t o r e  was no sign*.

.  2h

Mg lev e ls  of fe r t i l is a t io n , the p lo ts with highest density 

( ^ )  registered sig n ifican tly  higher K levol*

Tho relation  b eto en  yield  end fo lia r  E lovely though 

pogitivo was found to  be n cn -slg sifieen t (Table. 28)# Bat

S/E ra tio  and yield, end fo l ia r  n le v e l and K lev el were
1 /

correlated r  being .0 .W 1  and 0*72*# respectively  (Table 29 

end Fig* 9 )* Tho correlation between percent o i l  and fo l ia r  

K was not s ig iif ic s n t  <r « 0*212)*

3*^ Cnlclpq*

Ca le v e ls  in leaves were not influenced by any of tho 

treatments* Tho oean Ca content recorded ranged between 

0*38$ and o#5^$* There was neither sign ificant correlation 

with yield  ( r  c? ^0*13^2) nor with other fo l ia r  nutrient 

le v e ls  (Sable 29)« The E/Qa: ra tio  was increased by manuring 
(Table 30).

fican t difference between and It, in p lo ts
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T a b l e  3 0

Ratio of fo lia r  nutrient lovois

IT /E  r a t i o  ’ . K / C g r a t i o

VL T-Tocp
- ! '! 1 .... ,.

I lo s a

sn 2 . 9 7  1 * 0 1 0 . 9 0  1 . 6 3 0 . 8 9 2 . 0 1 3 * 7 0 2 . 3 9

s
1 ^ •0?  1 * 7 6 1 . 6 0  2 . l fO 0 . 6 3 1 .7 0 2 . 6 1 1 . 0 9

0
s 3 . 3 S  1 .9 0 1 * 0 0  2 * 3 6 0 . 8 ^ I .6 0 2 . 2 3 1 . 9 0

n o m 3* !*7 1 *96 1 . * 6 0 . ? 8 1 . 9 7 2 . 8 9

T a b le  3 1

s o i l  p H  a t  d i f f e r e n t  d e p t h ­
...............  ■ n a n t t l l n a .

3 o f

D e  p  t  h  0

0  -  2 9  an 25 *  9 o  CO 9 o  -• 75 on ■ 7 9  *■ 1 0 0  C3~

%
h*h ** 9 , 7 ^ • 2  -  5*6 3 . 8 ^ 5*b ^ . 0 -  9 . 3

S 1
^ • 6  -  5*6 **«1 -  5*6 3 * 8 -  9** f 3 . 8 -  9 .^

% *>.9 * 5*6 ^ •0  *“ 5 V .O — 5*2 3 . 9 ~ 9 . 1

llQ 5*2 -  5*7 5*2 -5*6 9 . 0 - 9 . 0 -  ?*»►

“ l
H>»5 ** ^ *7 **>.1 *  ^-.7 k * t ** **-.9 b . o *  £5**8

%
k-Jr -  b « 6 ^ *0  -  W i - 3 . 8 «  *>.1 ■3.8 *  * H 2
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f!ie Kg ccnient of leavos decreased with f e r t i l i s e r  

applications from 0,70$ in  u n fertile  sod p lo ts  to 0*23$

In s»d 0*21$ 3n p lo ts , fa c in g  had no of foot on the 

DagtieadUiE) content of loaves, .

Shore uao no stoolfiCEnt correlation between Kg le v e ls  

end yield  (S a tie  28}* Bat the fn toreorrelaticn s between 

n end Kg levelsg end E end Mg le v e ls  wore negative and signi­

fican t (Sable 29 end Fig#9), She stin of Eg Ce and Mg was 

found to  be 1.^1^ . V .2*03$ aid 2*08$ in K and H,

p lo ts  respectively,

3*6 godfuo.

?be Ha content of leaves %ms lovrer in pains receiving 

f e r t i l i s e r s  than in  u n fertilised  polrss* She content was

p lo ts  than in  s„ and s_ p lo ts , Thef u
correlation co effic ien t bri yield was n o n -slg iif leant 

( r  = -o*^3*<0) *

3*7 & 3 ,8  Chlorine and ailuhar*.

neither normring nor spacing affected  tlio 01 and 8 con­

tent of leaveg* ITfco 01 values ranged between 0..23# to 0 ,87$, 

sulphur content, ranged between 0*12$ to  0 , 10$,

3*2

higher in  pains in  ^
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, Ho s i$ ilf le a n t  correlations wore obtained fo r  the so

nutrlcmts with yield (lahle 20)*

*f.# S a il Ifutrieafc status.

t o  data on rengos o f pH fo r  the f a i r  depths v is*

0 -  25 03* 25 «? %  cm* 50 -  75 ca and 75 -  100 cn are pre­

seated in  fable 31* She pH of tho so il decreased with in -  . 

creasing le v e ls  of fe r t ilis a t io n *  Generally t o  pH decreased 

with depth especially  in  p lo ts receiving the highest dose of 

f e r t i l i s e r s *  t o r e  was no 'effect of Epadng cn pH*

Generally there. was no sign ificant difffcrsnce in  organic 

carbcn content ($) of the so il due to treatment e f fe c t  

( 1’atlo  3S end Appendix' XJCVUÔ  However, t o  data for the 

four depths a ta e d  t o t  t o  organic carbcn content gradually 

decreased with depth end i t  was only 0.2*f7# (General mean) a t 

t o  lowest depth of 75 -  100 cm as against 0*657# In the top 

layer of 0 -  25 era* i

■̂*3 ffitro^en* . ■ . ' . . _

In general t o  to ta l 8 content of s o il a t t o  time of 

sampling did not re f le c t  any V eriatico duo to f e r t i l i s e r
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$a*c&Q 32 . .

l-loon omtmt of organic oarbca {%) & soil a t 
clifforoat depths of soapllng* ,

f i e p U

0 *» 25 CE3 25 *  5o ca 50 -  75 as 75 -  100 <S3

% %  ■ 0*5*47 , o .*05 0.331 0.197

S0 H1 0*595 . 0.511 0.35** 0.292
V V

% \  * 0.752 , 0 0.359 0.251

0.7M o.kaa d*aw 0*239
0.63k o.5o5 0.331 0.2*4-1

S1 % 0.662 0**466 0.320 0.180' i
0 .623 0.^38 0.297 . 0.275

% * »
G*?6k 0.^39 0*219 0.309

S2 J i2 0.595 o**K)k 0.219 . 0.2*41

S0 0*631 G.k70 0.3*42 0.2*47

S1 ' ' 0.679 0»kS6 0.339 ■ 0.220

%  ' 

%

0.661 0 .^ 3 0 .2*0 0.275

0.637 O.*i60 ’ 0.331 0.237
0,66*4- 0.501 0.301 0.281

%  ' 0.670 0*^38 0.299 0.22**

General tteati 0.657 0**486 0.311 q .2*4*7 -

CV # 25.0 12.7 13.6 36.7
CD fo r  l o  
volo o f a

m m G.OkSk . m

CD fo r  ears* 
binafcics}*' m Q.073* . m
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application (Table 33 and Appsidix XXIX). Bowover tho main 

e ffe c ts  o f  S and K were sign ificant fo r  second acne of sam­

pling (25 * 50 cm) only; the H content reduced as the spacing 

increased and the B content Increased with increasing lev e ls  

of fe r t i l is a t io n . In general there was slight decrease in 

, the nutrient lev e ls  with increasing depths*

**■•**■ Phosphorus* .

The e ffe c t  of manuring a i tlie available V status of so ils  

was highly s ig iifica n t ±11 the top 0 -  25 cm layer* (Table 315- 
end Appendix XXX) * The p content of tbs top 0 -  25 cm of the 

so il in  u n fertilized  p lots was le s s  than U- ppm* Tills was 

comparable with the available p status of the lower layers 

(25 -  100 cm) of fe r t i l is e d  as well as u n fertilised  p lo ts , in 

the 0 -  25 era layer of fe r t i l is e d  p lots heavy build up of p 

was evident (158 ppm in  Ii> p lo ts and 55 ppm in H p lo ts as

compared to ^ ppm in  p lo ts)* . .
*

***5> Potassium.

The mean data and the abstract of AIJOVA tables fo r  a l l  

the four depths are presented in  Table 35 and Appendix XXXI, 
respectively.

Manuring alcoe had sign ificant e f Ib ct cn available K 

status of so ils  a t a l l  the four depths. The K status of



Tcblo 33

Horn content of nitrogen ($) in eoil at different 
d e p t h s  o f  s a s h i n g *

P 0 p t t
, 0 -  8$ cm 2? * 50 era $0 ~ 15 CQ 15 -  100 ea

% %  ' 0*0̂ 1 , 0*036 0*030 0*032

so Ht o*o*s7 0*0̂ 1 0*033 0*029
0o 0*0^ 0,0̂ 9 0*033 0*033
S1 O.OHO . 0*032 0*030 0.033

G1 M* . 0,0*# 0*036 0*035" 0,032
S„ ML1 a 0.0^ 0*0̂ 2 0*031 0*036

%*fe 0*0̂ 3 0*033 0.030 0,031

S2 B* 0.0̂ 6 0*035 0*031 0*033
CL ! Ld d 0#0̂ 8 0,035 0*031 0*035

% 0,0̂ 6 0,0*f2 0*032 0,031
®t o,o*m 0*037 0.032 0,0^

% 0*0^ 0,035 0*031. 0.033

% 0*0̂ 1 0,03^ 0*030 0,032

M1 G,Ql*6 0*033 0.033 0*032
h 0.0*# 0*0̂ 2 0.032 0*035

Oenec& noen 0*0^ 0,038 O.032 0,033

cv # 12,7 13*^ 15*6 16.6
CD for lovolsOf SOS* Mf ' . - 0.QC&7 -
CD,for csabi- naticae* •* 0*000? -



Hsda ecBtent o f pkaqpliorua (ppa) to. co il a t  d ifferen t 
dapfc&s of sanpliag .'

7at£Lo 3k

D o p t h
0. -  22 «S3 22 -  20 caa. 2o * 72 cm 72 * 100 03

% % 3*667 2*267 G*k70 0*800

% * » 72*033 3.700 0,301 0.k33

% !% 128*633 9*233 0.670 1.000

si  ?t> ’2.96? i.aoo 0*331 0.k33

ai Hi 23*000 10*067 o o 0*k33
s, k* 211*367 12*067 0i270 0.633

%  J% 2*300 1*333 0.̂ 72 0*667

% * l 36*767 2*900 0*270 0.833
%  K2 132.667 2*k33 0.969 0.733

% 69*111 5.167 O.UBO Q.Tkk
90.111 8*378 0.261 0.201

02 27.2kk 2.222 0*669 0.7^3

% 3*970 1.900 Q.k2t 0*633
2k*933 2.226 0.239 0.567

*i ■
127*226 8*911 0.730 0*782

©ataraX mm 72*126 2.^6 0.267 0.663

CV $ 80*1 106,9 27*7 k2 .2
CD for levelsOf K« 27*7637 m - M.

CD for coeihi- 
natlcns.

100.00̂ 3 «* •*
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Mem content of potaseiun (ppo) in s o il  at 
d ifferent depths o f  s a i l in g .

1 : "  p  q p i  b   :....  1 ■ ■

0 «* 25 <23 25 ♦ 50 5o ■* 75 ca 7 5 * too cd

fdblo 35

**t> 21*00 23.00f 20*00 18*00

SQ H1 105*00 108*67 192.33 123.00

%  ^ G*»,33 121*67 123*00 101*70i

st  Ho 22*00 23*Q0 18.00 16.00

Q1 H1 59*6? 0̂*00 53.00 151*33
S1 ^ 88*67 61.33 96.00 173.33
S2 ! !0 29*00 20.G0 20.00 20*00

%  ®*t. 78*00 55*67 97*00 89*33
%  ! !2 . 83*67 V7*oo icM q 130*67

T) . 70*11 ŝ *U5 111*78 80*89
56*73 ^,^11 55.67 113*56

% 63*55 **0.89 73.67 B0 *00
2̂ *00 22*00 19.33 13.00

*1 80.69 68*11 11^*11 121*22

% 65*56 76,67 107*67 - 135*22
General mm 63*̂ 0 55*59 80.37 91.5

cv $ • 63.7 82*0 68*6 08.8
GO for le^elo 
of s or M. **0*391 1j6*005 55.09** 53*729

CD for codM - 
Battens* 69*960. 79*683 95 ***25 93*06t
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s o il was si$iif±eanfely higher in  fe r t i l is e d  p lots th&i in  

u n fertilised  plots* Sifts was sen ifea t at d ll depths.  There 

was gradual increase in  the K content f r c s  top layer to  the 

lowest 75 *  100 <m lay er.

1^6 Oalclun* .

In tho top layer tho Cat) content was higher in  p lo ts  

receiving lev el of fe r t i l is a t io n  than in  tî  end 1-̂  p lo ts 

where as in the lower depths (25 -  100 c®) rovorso uas the 

ease with the CaG content of fe r t i l is e d  p lo ts hoing lower 

than that of u n fertilised  p lo t3* (Tatfto 16 cad Appendix XXXH),

v*7 m m sM m * .

The Kg content of s o ils  was lower in fe r t i l is e d  p lo ts 

at a l l  depths upto 100 on then in  unfortiH sed plots*(Tat£e 37 

and Appendix XXJOI2)*
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Mom content of caleltia (s*c*/1G0 z ooil) a t 
different depths o f scespHno*

 ’SOpW ^ ' "....... ' '

EfiKLo 36

0 -  25 C53 25 -  50 cn 50 *  75 <S3 75  ̂ 100

% % 2*51 > 3*05 2*36 2*33

%  M1 1.95 i M 2*39 2*22

% \ *̂0̂ 1*68 1«U6 f *31
®1 % 1*93 2*33 2*56 2.̂ 7

1-91 1735 1*18 1*66

S1 M2 3-76 0*89 0.61 0*83

sa Mo 1*93 3*29 2.̂ -5 2.15

% Mi 2*00 U fr 2*97 2*76

%  \ 3*51 1*11 1*30 0.96

so 2*83 2.05 2*07 1*95

st  ’ 2.53 1.5** 1*̂ 6 1.65

%
2 .1*8 1.78 2*2^ 1*96

IJo 2*13 3.57 2.MS 2.32

“t  r
1.95 1*57 2*18 2.21

%  ‘ c* 3*77 1.22 1*12 1.03
General mean 2.61 1*79 1.92 1.85

C? $ 29-6 16*1 36*3 22.3
CD foj? lev e ls
of a or it. 0*770 0.283 0.697 0*̂ 12
CD fo r  copM - 
n aticn s: 1*33k 0 *li99 1*208 0*71̂
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Horn ecnfceafc o f  aamesium <me/i00 g s o il)  a t 
6 iffaren t depths o f  sampling '

3fablq 37 .

D e p th •
0 * 25 CO 2  ̂m 5o cm 5o *» 75 cm 75 -  100 cm

% Ho 2*71 3.18 3.39 3.26

* b * l 0,81 0.62 o*73 1.21

%  \ 0*72 O M 0.̂ 6 oA5
S1 K0 2.39 2.95 3*21 3.65
31 Hi 0*70 0.52 0*68 0.70
S1 H2 1.30 0*36 0*19 0*29

2.69 3.**0 3.69 3.15
%  B1 0*82 0.M5 0.75 1.33
% % G.^f 0*25 0.21 0*25
% 1 .V* t.te 1*53 ' 1*6̂

St 1**i6 1*1? 1*36 1*58
%  • 1.3? 1*37 1*55 1.58

n>
2.60 3*0̂ 3.̂ 3 3*35

!i P.70 0.53 0.72 . ‘ 1*11
0*85 0*3$ 0.28 0.33

General neon 1.M 1*31 1*̂ 8 1*60

07 % . 53.7 16.5 if0*9 31.2
CD fo r  le v e ls  
o f S or H. 0.757 0.217 0.605 0.**99
CD fo r  coestd- 
naticn 1.311 0.375 1.0U-7 0*86̂
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1 . Hold and H eld Gompcnents

1.1

ttai tho palms wore not ferti3iEed? the yield did not 
Vary due to ^pacing end yield was practically sera. uhen 
fertilisers were applied at the fats of 3*f0 g E, 225 g 
end **50 g EgO per pals, the por pais yields at a spacing of 
7*5 s 2t 7*5 m end s  IG.Om wore higher tfce» at a spacing 
of 5.0m x 5.0m* However when tho fertiliser dooo was doubled, 
a spacing of IOOe s  fCtos was more beneficial than 7*5 s x 7.5 n 
increasing tho yield of indtvidaol palms from 6̂ to 61 nut a 
per year ( 197$ yield). Tm yield por polm was consistently 
saaizaun in tho plots with looser density of planting (3„)cl
followed by medium density (S^) end highest density (S^)* 

p ed lar rosu its  have boon reported by Ibhamsad o t < 19?**)

from VoppGhhulam, Tamil Hadu from a spacing cua manuring 

Oaporiment la id  cut in  *1961 whore cn yield  increase from 

10 nuts por palm a t 6*1 m % S * l m spacing to  17 nuts per pals 

a t 9*1 m x 9*1 0 sp aing  was recorded in 1969* Shetfcy <1978) 

reported on y ield  increase o f 607*1$ in  p lo ts  receiving fo r*—- , 

t l l i s o r s  a t tho rata of 0.68 Kg H, o.MS kg and 0.90 kg
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*2,0 ovor no manuring p lo ts* MelHdt e£ (1978) have also 

reported sim ilar re m its  from m  csperiiDont conducted a t 

Kasaragcd* hbilQ the esEmlativQ 5*1 old fo r s is  yooTs u&o 

only 13 nuts per palm a t HQ levo l, at lev el (900^ 900 ^ 

tOOOKg) the yield  was 95 nuts end a t U, (1000 s 1000 5 2000) 

tho yield  was 169 nuts# tfhitokead end Smith ( 1968) havo else 

reported sim ilar resu lts  from the spacing t r ia l  cn Jamaican 

S a il variety , where a spacing of 39* s  39* was found to resu lt 

in  higher yields <99*1 nuts per palm) thru  a spacing of 22* x 

2 2 1 (93*9 nuts per p a ls ). Ja  another esperimmt in  Jamaica , 

moslnsm yield  was obtained with a spacing of *io * s  **0 * fo i*  

lowed by 20* x  20*, 30* at 30* end 25* 2  29* (Ssith , 1972)*

The author however did sot attribute any specific reasons for 
the Incc&sistGnciGg in response to spacing*

Shough the average yield per palm at a palm density 
100 per hectare with Ê  level of fertllisotidi compares well 
with figures given by many 'workers in India and abroad, £& 

nuts (Mencn and pcndnlrii, 1998) end 79*2 nuts (t&rkoso and 
Ilelliat, 1971) for India end 63*1 nut (Ss&th, 196Q) for 
Philippines, i t  shculd be noted that tho yields reported from 
unfertilised plots in the pro sent study is practically none 
(a mean yield of a nut per palm in tho 12th year)* The poor 
yield was probably due to tho poor fertility  status end the 
deficiency of essential elements in . the soil, since fh© crop 
was entirely raiafed, moisture stress during summer months
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a l s o  might have ccntrituted  to the poor yields* Tho poor 

yields in  closely  spaced p lo ts  (2 12 x  2 m) cm  ho at&rltxu. 

ted to  tho higher competition fo r  l ig h t  and so il moisture.

Ilaio a higher dose of fertilisers can bo roeomended 

in plots where palm densities are lov;ar* I t  also impHes 
that in a fertile soil a higher density con bo maintained* 
Bat a cOEtscn argument against iMs Is that in for tile soils
pains tend to grey ledger and require noro air specs* How­
ever this roascning cannot be very valid since loaf spread 
Bay not increase beyond a maximum, determined primarily by 
the gcnetlcal set up* Howevor it  would be in ter 0 sting to  
quote the consensus of opinion among osaoricaccd planters 
in sal Lanha as reported by Child (197***) <$lmt dmotty 
should not exceed 16G to a hectare ca the worst load and 1*K) 
ox tho best"*

2h intoxpreting the resu lts  i t  should be noted that the 

choice of the optim a combinaticfi o f p eein g  end manuring 

should depend cn tin  mosiaus retuzn per unit lend area* 

Though por p d a yields were h i# ief at s2 spacing then a t 

in  li j p lo ts, per hectare y ields were always highest in  

p lo ts (7*2 m ^ 7 .9  m) bocouBO i t  accomodates 73$  m ra  palms 

than per unit area whereas tho increase in yioid per polm 

from By to  was only 33$ nuts in  s1 against 60.8

in  %  * y  *■ ̂  contrary reeulfca have boon reported from
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Jamaica (hhitehead md Qnith, 196a). Ihey cot nazinua 

yield  o f bQl5 nut por ocro at the closost spacing (221 )•
This spacing was very near to tho optimm th at has been 

arrived a t in  that study <25* )s and that d e b t bo tho 

roascn for th is  observation* Tho spacing of 7*5 n z 7*5 n 

cn tho square was la  agrconmt with the views o f  several . 

workers (P atel, 19385 Mencn and Pm dalal, 1958 did smith, 

1972)* rbuover, mhajmod o£ (197lO were o f tho view that

9.1 n s 9 4 a would be optimum fop nasioun yield, but I t  

appears that yield per unit area was not token Into account,

, I t  i s  also important to  consider economics of f e r t i l i ­

sation* At lev el tho cost o f f e r t i l i s e r s  would work out 

to  lo ss  than R s.3/- end at It> lev e l to le s s  then Rs*6/- per 

pclm/yoar* At tho spacing the increase in yiold during 

1976 between end p lo ts  was 32 nuts which a t current 

p rices would cost do*32/ -, Tho difference in  yield between 

M.| p lo ts  a t pacing was lo s s  then 1b aver cn addi­

tional invcstDent of He* 3/ -. e in ilo rly  a t s„ saucing, the2 ~ 7
increase in yield between and M p lo ts  wad 29 nuts* Bet­

ween end i t  was 32 nu ts,

Cn the b asis  of por hectare yields at spneing, the

Increase in yield  duo to 1^ levo l of nonurtag ovor levol

was 5711 nuts costing about Rs*57n / - fo r  a ncnuro input 

costing na*53V -* Iho increase cn aceoiait of i-î  levol of
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fe r t ilis a t io n  over le v e l was 2nOb nuts costing Hg*2UoV -  

cver on additional Investment of Rs .93V-«

1* a '

This i s  also important as copra i s  tho product uliich 

generally gsos to the marhet. Highest pain density of Ijoo 

pains por ha a t $Pn s  %m had produced le sso r  cut-turn of 

copra por nut than other twe spacingo (7.9 n a 7*9 d and

10,0 n j E l 0 . 0  n)i  Shore were no significan t differences 

betweai end spaclngs. T&is noslnun copra y ie ld s  wore 

obtained in  tho oaao spacing whore y ie ld s of nuts also was 

higbor. i&so no sign ifican t difference had boon noted bet­

ween it and le v e ls  o f fo r til ic a tic n  in  3 . aid s  p lo ts  eveni t -  1 1 2
though there was an increase of 9  ̂ in. copra out turn duo to 

Mg. loved ovor 1!̂  le v e l a t SQ spacing* Oho e ffe c t  o f nmaiw 

ing was only to tho extent o f 3.2 g. S10 e ffe c t  would have 

been moro d e a r  had MQ lo vo l also was available fo r  comparison, 

oinco the mean valuo of four H0 p lo ts  was 128 c/hut* The 

o ffc c t  o f manuring in  increasing y ie ld  of copra has been 

attributed to ICG1 application by noiy worboro. H lo  report­

ed to have negative e ffe c t  on y ie ld  of copra,. (MJLyar end 

U cllla tj 19715 Hogat g t  1979 end Prudcnto ot 0^ 1976).

31b  correlation between y ie ld  of nuts end copra por 

nut vae. ncn sig n ifican t. Hoeovor, s ign ifican t corrolatlcn 

has boon reported by /nco <1977). .
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t .3  .

Oil percentage was nogatively correlated with per p d a  

y ield s. toe maslms o n  percentage (70$) m s  recorded in 

Sg p lo ts and tbs le a s t  (03$) in  s2 Mg p lo ts , m o  m y

due to tho fa c t  that yield s/palp wore also. Mghor in  Sn T-L
'  . 2 2

p lo ts  and the dilution e f fe c t  lias been manifest-. , Sn&th 

(19d8) bald tho view that o i l  percentage tends to bo lower 

in  s ite s  where higher yield of nuts are obtained. However 

tbo general obsorvaticno were that o il  percentage was not 

affected by  msnuxing (Ih liy er m a  HelXiat, 1971 and ncmnoy, 

1972b). sim ilar trends have been reported in o i l  palm also 

(Corley o& J&, 1973)*

1 *^ t&ifihfc end volume of nut a.

1 *^(a) Weight of whole mats.

At higher palm d ensities (s0 ) the weight of nuts was 

lower though per palm yields were also le s s .  lo r t i l ie a t ic n  

a t the m le v e l r e c i t e d  to  the heaviest nuts <1292 g) and 

Ji, le v e l produced nuts of lower volant (1211 g )? where as 

t*30 p lo ts produced the lowest weight (1166 g ). m iiy cr m a  

i le l l ia t  (1971) have reported that nitrogen odvorsoly affected  

tho weight o f nuts, seethe lower w igh t a t UQ \r lovoi may 

be attributed to the adverse e ffe c t of u*
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».«►<»>) Volum of whole nuts*

Tho voluae of whole nuts was p o sitiv ely  correlated ' 

with weight o f  whole nufco ( r  a  0*7^11) aid tho tr o a ta n t  

e f f e c t s }as in  the case of neigbfc wero s ig n ifican t, tM tcboad, 

m a  ssith  ( 1968) reported that nut else decreased with in .  

creased plant density, 7 ya Bozhill (1971) wad of the view 

that else decreased rapidly In the essence of E whore &s 

Ge&th <1969) stated that neither 11 nor & influenced nut also,

though p did influence,
_ \  ' ■

1*Jf(c ) height end volume of bucked nuts* .

t&der spacing resulted in  larger sisod nutc though the 

weights wore not s t r t f l c a n t ,  Sane trend was seen in  the 

case o f velum  of whole nuts. E ffect of tenuring was not 

sig n ifican t in  the pro son t  study, hut adverse e ffe c t  o f I? 

end b en efic ia l e ffe c t  of K have been reported by I-hXiyor and 

IJGlHat (1971)» She voluoo of hi eked nuts was found to  he 

positively  correlated with woi$it (r  » 0, 0299) ,  .

1*Md) Ratio o f weight o f busked nuts end whole nuts,

Thq ra tio  wss higher at closer trpac&ig. ( £^} then a t

B cad s  , I t  say ho seen than f ie ld s  wore lowor a t s 
1 2  0

than at and S^_ to e v e r , the ra tio  was highs? a t 1-̂  

lev e l where yields were also higher* •
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1  « ^ (o ) R a t io  o f  w e ig h t o f  c o p ra  m d  b u sh e d  n u ts*

The tre a tm e n ts  w ere n o t  fo u n d  to  h a v e  a ffe c t e d  th o  

r a t io  in d ic a t in g  t h a t  tho two a re  s o re  o r  lo o s  in  a  c m - 

s te n t  p ro p o rtio n *

1*£(a) Productlm of female flowers*

The sasisun number of female flowers wore produced in 

S2 ccsUnaticsa followed by or llg over tho years*

Xrrespoefelvo of spacing lev e l of manuring had increased 

tho production by (1976 data) over ^  lovoi* in tho con* 

hinod analysis* the corresponding figure was 31*8& Ihe pro­

duction fo r  plot was around two flowers por palm ind icat­

ing th at the palms uero under severe deficiency. Similar 

r c s a lts  have boon reported hy R e llia t  o t ^  (1978)* produc­

tion of female flowers as well as yield  was tho M-ghost where 

plant density was the lowest* Tiicre was a pogitivo correla­

tion between yield o f palms md female flower production?

Ancn (1970) also reported sim ilar relationship in  Jamaica*

The rea3cn for fee low producfeicn in  p lo ts  m y also be due 

to in su ffic ien t ntilioafctcn of an. l i^ a t  and other environ* 
merits* . '

Among tho facto rs  influencing productivity^ number of 

female flowers per inflorescence i s  often the most important.
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Shis i s  ojj&eined by t o  s i^ iifle e n t correlatlcr* obtained 

between yield  of nuts and resale flower production* Shero 

are several reports in  support of th is . according to  Child 

< 19W ,  t o  increased production i s  mainly due to  tho bene- 

f i d a l  e ffe c ts  of f e r t i l i s e r s  applied* Marlsoeo end HoHiat 

(1979) have e lse  held th is  view. According to  Salogado (19*f?> 

end m m  (1970),nitrogen in  p articu lar as wall as 2! P in te r- 

act!cn ore respcnsiblo for th is  increased production, Eene~ 

ficie£L e ffe c ts  of H was seen in  increased production of 

female flowers by 20 -  hQ% (M m , *<967)*  ̂ Uesk&ll ( 1971)

has stated th at potash application had Inproved tho crown 

habit end ultim ately food o  flower production in  Philippines*

1*£(b) Percent se t.

fa c in g  (plcnt density) in  general had no e ffe c t  on 

sotting percentage which was sig n ifican tly  higher in  f e r t l -

11  scd p lo ts then in  u n fertilised  p lo ts .

Thus tho poor yields of u n fertilised  p lo ts uao duo to  

le sse r  number of female flower product!ca as well as a lower 

settin g  percent age. Also t o  volume and weight of nuts as 

well as copra out turn wore lower in  u n fertilised  p lot*

Sho increase in sotting percentage by Dajairtoe has been 
attributed mainly as e f fe c t  of potash. Sdgado (19^7)
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obsessed that setting percentage increased by $$$ on account 

o f  %g0 application* SEith (1969) also reported the bene­

f i c ia l  e ffe c ts  of K in  flcuor sotting end in  the a b il ity  of 

the palms to con y  fru it*  Hit H elllat ( 1978)  did not find 

sig n ifican t e ffe c t  of f e r t i l i s e r  le v e ls  on sotiine percent* 
age*

2* V egotativo Groytk c h a r a c te r s

2*1 lumber o f beorjaRnolmB*

Tho e f f e c t  o f  m aturing ties h ig h ly  s ig n if ic a n t*  p lo ts
■ . <-

re c e iv ln g  f e r t i l i s e r s  bad s ig n if ic a n t ly  more number o f  b earin g  

palm s a t  tho 12th  yoor o f  p la n tin g  then  u n f e r t i l i s e d  p l o t s .

T h is re v c a lo  tho b e n e f ic ia l  e f f e c t  o f  f o r  t i l l  s o re  in  th e  

p ro d u ct!cn  o f  in f lo r e s c e n c e s  add tho a b i l i t y  o f th o  palm to  

com plete tho rep ro d u ctiv e  c y c le *  Tho palm s in  tho u n f e r t i ­

l i s e d  p l o t s  su ffered  s e v e re ly  duo to tho d e fic ie n c y  o f tho  

n u t r ie n ts .  I t  y a s  seen th a t  tho f lo y e r  s e t  was glLso s ig n i­

f i c a n t l y  l o s s  In p lo ts *  se v e ra l y o rk e rs  have supported  

t h i s  vieH j e s p e c ia l ly  th e  e f f e c t  o f  m i f o r t a i i s a t i c n  in  tho  

rep ro d u ctiv e  growth o f  palms (S alced o , 19 b ? ; Smith, 1969 end 

l-rendosG end Prudcnfcq, 1 972 )*

2 .2  B O M s M iJd r ^ x M
;

2*2 (a) Eblght* - B

The h eig h t o f palms y e s  s ig n if ic a n t ly  a ffe c te d  by manur­

i n g  but n o t spacing* The h eig h t o f  palm a under f o r t l l i s a t i c n .
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was 3*7 times more th m  palss under no fo r t l l is a t ic n *  fhe 

ra te  or Growth in  my crop could bo tho coBbinod influence 

of cHiaato, s o li end tho nutrition* The increased height 

could bo attributed to  tho eonblnod e f fe c t  o f a l l  the rnjjor 

QlGDQito v iz t p rnd K* 2to4a could ho further osplcinod 

by the s i^ i f ic e n t  eorrolaticn obtained between yield  end 

height* Men (1970), also reported sim ilar rQ latioiahip.

i’ho complete e ffe c ts  of nitrogen in  plant nofcaboiisa 

eculd be achieved coly i f  phosphoric acid end potash arc 

also added <*mcsi m a paadolei, 1950)* Patel ( 1938) had 

stated that cultivation and nmurSng end b e tter  so il condi­

tions favour the production of ta ilo r  stems. Eeporta fv-m 
Ja c d c a  indicate that nitrogen increased trunk height (/hcnt. 

1970)'* mhociaod e t  (W M  also get sim ilar resu lts  in 

tfcppmkulam.

As discussed olso uhei^lowor trunk height in  p lo ts 

indicates the poor inherent f e r t i l i t y  of so il*

I t  i s  popularly boliovod that when planting density 

increases, tho pains tend to grow lanky (patoi^ 1933$ Ib&oh 

and Pandolai, 19?S)* B it spacing did not have aignifleant 

e ffe c t  ep trunk height in  th is  .study*, recover the trend was 

in favour of tho opinion of patel (1938) end -others* 5hc 

scan height a t  wider fa c in g  B~ was >*353 a followed by s*
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(^*920 and ^  {^*960 a )* g ls tlc r  resu lts  wore obtained 

by yhibohoad end salth  ( 1968) end ilihaa&ad £§ ^  (i97lf)*

Ib id  tendency though not serious can bo attributed to mutual 

^lading and resulting ccD potltiai fo r  lig h t*

2*2(b) M lM '

Palms receiving f e r t i l i s e r s  had large trunks than those 

receiving no f e r t i l i s e r  a* She girth aLse lik e  height id  ind i­

cative of vigour end growth end use influenced emchg other 

fee to rs  by. s o il end fe r t i l i ty #  patoi (1938) and Msncn and 

Pandelal (1958) hold g irlie ,r  views* lik e  height, g irth  wad 

i&so sig n ifican tly  correlated with yield* She girth increaso 

In  th is  case was tho e f fe c t  of fe r t i l is a t io n . Sho lot? content 

of K in  so il (Table 39) in  ^  p lo ts night have played a oiepi* 

f ic s a t  rolo In the low g irth  of pdisg in  those p lots* Vmmcod 

end Cuvrior <1971) have recorded that absence o f K a p p lie s  

tic a  in  tho in i t i a l  seven years (in  m  ivory oocat e ^ e r ic e n t)  

had produced smaller tre e s  with lo s s  girth*

2*3 te rn ® *  , .

2*3(e) Total number o f  leaves*

lo u r in g  a t end 1-̂  le v e ls  had increased the to ta l  

number of loaves produced since pleating as compared to un* 

fe r t i l is e d  plots* SeO llat e t  ^ l  (1978) obtained sim ilar •
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r o o i l t o *  A n a ig  c t h s r  f a c t o r s  l i f c o  s o a c c n n l  i n f l u e n c e ,

n& tilticn  i s  of groat importance. As tbs creator number

of prcx3actd.cn of leaves i s  sa Inacs o f vigour* the bone*

f l c io l  e ffe c t  of nutrition  m s manifest. Fromtnd and

C u v r i e r  ( 1 9 7 1 )  havo f o u n d  th at absence of K  application i n

particu lar resulted to reducing the to ta l number o f  leaves

produced in  tf* African t a l l  eoccnufcs grown to quartesnary

marine sends o f IHDG* a it  reports from Jcnoica (Aecn, 1970)

show th a t Increasing ratos of N implication resulted in

corno spending tocroaooa in  tho frond product! cn right up to

the fcLgboot lev el tr ied  V is. 3,63 Kg o f cmncnlua sulphate 
, « 

per palm per yoar.

Spacing c l  s o  had significant e f fe c t  o n  t h e  product!cn of 

to ta l number of loaves stoce plonttog. id.dor t h o  s p a c i n g ,  

G r e a t e r  - m s  the production, Shi 3 shows t h a t  palms a t lower 

dcnsltios u t i l is e  tho s u n  lig h t aid o t h e r  environmental 

facto rs more e ff ic ie n tly  t o  produce more vegetative d r y  

matter* louqvor In a spacing cum manuring experiment at. 

Voppcnloalanj, i-h h o n a a d  ( 1 9 7 * 0  d i d  n o t  find m y  e ffe c t  

of s p a c i n g  on any of the vegotative c h a r a c t e r s *

2 .3 (h ) Dumber of functioning ldaves.

She same resu lts  as to tho to ta l number of loaves pro­

duced were obtained to tho ease of functioning loaves.
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!Jo liiat.,g£  (1973) reported siciilar re su ltq 1'rca an e^ crf.- 

nont at Kosoi'ngccU There was sfg & fica a t correlation between 

yield  of nuts end nusbqr of leaves* noncn end PaMaLai- (1993) 

also obtained s in ila r  resu lts* The neon number o f leaves In 

the erom in  fe r t i l i s e d  p lo ts  In  1976 (27*9) was in  agreoaent
■ i

with the figures (22 to  39) Quoted by P&tei (1933)* Put

according to  Child (1971*)* there m y be 30 leaves in  a healthy
;

t a l l  polo*. ■

a
2 *3(c ) Rato of production of leaves*

■fJ
Results sim ilar to those seen under to ta l number of 

leaves produced and number of functioning leaves above were
I

obtained* Both these characters ere dependent cn the ra te

of production of leaves* I t  eon be seen th at yields were
1

also hlf^er in palms with greater rate o f production of 

leaves* According to Patel (1933)* trees having greater 

ra te  of production of loaves in  general give b etter yield  

then others* ; ^  p lo ts had the lowost rate of production of 

9*9 leaves as coopered to ( 11*6 loaves) chd ( 12*2 loaves). 

However IhhoaDad c£  ^  (1971*) old not obtain m y  e f fe c t  cn 

ra te  of production of loaves by manuring from ffirth year cn* 

words t i l l  9th  year (fo r  which period data wore available)
i

though they found sig n ifican t difference in  tho in i t ia l  two 

years* ©1© above authors also did not observe any e ffe c t  o f
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spacing -iron the ^pacing cum EBsauriol ©apcriDcnfc cmductod 

a t YeppaJ^loD*

The rate  o f lo a f production had stab ilised  by Qfch yeor 

in  tiio ea^extonfcal p a t a  a© thoro wore no id do variation e
fyon then*

2*3<d) 2©tsX length* ‘

Sbo lo ig th  o f loaves m o influenced mainly ’ey namrihg* 

Padias receiving f e r t i l i s e r s  bad Iciigor loaves in tho docroas- 

ing order, 1̂ >  11̂  • Patel (1938) bad re corded that raaeur*

ing resulted in  tho production of larg er leaves. H o llia i 

.£& .&  (1978) hl$o obtained d ia lle r  re su lts , Absence o f K 
application la  reported to reduce tho length of frcsado 

(Fronoid end Cuvrior, 1971 )» m m  though o f foot of op Going 

m s sig n ifican t in pm  years, there was no difference in  the 

oontined cnalydls* She avorago length o f a  lo a f in  f e r t i ­

lise d  p lo ts (1976) was found to bo 6*1 a which i s  in  con- 

i i r c i t y  with findings o f Davis <19^-) csid (M id (197*0*

S*3(G) Length o f petiole*
‘ ii

At a l l  le v e ls  of spacing fe r t i l is e d  pains had longer 

p etio le than in  u n fertilised  pains* n it nolliafc o t (1973) 

did not find  differences in  th is  character duo to  nmurihg*
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Hmurine coupled with higher palm density resulted in longer 

p e tio les . At hL$ior densities caapofclfctaj fo r  lig h t night 

have induced the plants to produce longer p e tio les .

The finding of Davis (195*0* that a l i t t l e  logg than a 

quarter of tho to ta l length of a lo a f represents the p etio le , 

i s  in  conflHdLty with the present findings* However, accord­

ing to ifcnoa end Pendalal (195*0)* a short le a f  sta lk  ±g pre­

ferred since i t  indicates a short sta lk  for tho bunch also 

end tho support for the bundles w ill bo noro e ff ic ie n t*

2 .3 ( f )  Length of le a f  blade*

Ifcnuring hod increased tho length o f le a f  blade signi­

fica n tly  over no nmuxlng. strico spacing did not dhow my 

sig iifico n ce , i t  has to .be inferred t o  the. discussion above 

(2 .3 (d ) end 2 .3 (b )) that tho e ffe c t o f higher densities in 

producing longer leaves was noro due to elongation of potiolo 

than the blade portion,

2 .3 (g ) Breadth of leaves.

The e f fe c t  o f nA tiiticn  was evident in  increasing the 

breadth of leaves, in in the ease of length of lo a f blade, 

the b en eficia l e ffe c ts  of a  mu ring had been mmifost* U lti­

mately tho lo a f area i s  increased.
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2 .3 < M  & j )  riucber, length ond breadth of le a f le t s .

Tho of fe e t of treatments cn number of le a f le ts ,  I t s  

length and breadth are discussed below.

Manuring had sig n ifican tly  incroacod the number of le a f­

l e t s  por le a f  as t*g11 as length of le a f le ts ,  but spacing did 

not e f fe c t  these characters* Increase in number of lo a flo to  

i s  a do s ir  able character (Mencn and Pendalal, 1958) * 7 . . 

Ueslsull <1971) has reported that potash application increases 

le a f  area* Frcmcnd did Guvx1 qp (1971) have olso imported 

that absence of K reduces the tjcif^ t of le a f le t s .  As n itro ­

gen i s  cn important nutrient in  Increasing growth habit a, i t s  

e f fe c t  also night hove contributed to the increased number 

and length, Belliafc £ t  ^  <1978) did not find sig n ifican t 

e f fe c t  of fo r t i l is a t lc n  cn length and number of lo a f lots.^ lxj 

number of le a f le t s  per lo a f in  manured p lo ts ta l l ie s  u ith  tho 

average number o f 2C0 -  250 cited  by Davis (195*0; but accord­

ing to  Child (197*0* the avorago was about 200 only*

' She mean length of 128 can (1976) in manured p lo ts  was 

2Qfi more then uliat m o  ejuoted by Man cn and Pmdolal (1950) ? 

tu t was in ccnflrmity with the range of 90-135 cm given by 

Child (197*0# .



Pains in fertilised plots hod produced leaflet a with 
significantly core width then ■ unnenured plots. HolHot 
ot nl <1978) havo reported slnilar results, l-Jbcn tlio number 
of leaflets cn a loaf Has loss9 their width was also loos, 
liencn end pondalal (195 )̂ have mado sisilar observations*

to) of feet of wider spec tog in producing leaflets of 
noro width debt bo duo to better utilisation of sun liGht 
in offbetivo growth and vegetative dry Datter production.

2.̂ - froof oma_and light,infilteratloq. .

a.̂ Ca) Leaf Area Ifcdexr '

At all lovels of mania ring, LAI was fomd to incroaco 
with increase In density. Tho Increases wore in goanofcrlc 
proportion. Tho of feet of plant density in affecting tho 
LAI could be onti elected since LAI is dependent cn area occu­
pied by polQD* At wider spacing area per pain was more and 
hence a louor LAI.

Tho leaf area was affected by manuring ao uoll. For ti­
l l  satim at M, end M lovcl significantly inoroased the leafI & ,
area at all plant densities ao coDparod to unfertilised plots,
but thcro were no significant difforonces between n and 11

1 2
plots* LA I could bo compared with crop growth. If height,
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girth* end number of leaves of palms are taken as on rihdox 

of crop growth,exactly sim ilar trends were seen. in the cose 

of tbs as characters under tho 33m  spacing* so i t  could bo 

inforred that under same densities* crop growth rat® increa­

ses with LAI* Corley (1973) bad obtained sim ilar resu lts  in 

o i l  palm* I t  i s  in teresting  to noto that the proportion of 

LAX ancng the three spacings (SQ, 8̂ , S^) a t t-Jo lev e l o f 

fe r t i l is a t io n  i s  the same as tho proportion of planting den­

s ity  io *  1+.0 s 1*8 t 1.0* At 11̂  lovel of fe r t i l is a t io n  tho 

ra tio  was 3#5 s 1*9 s 1*0 end at UQ lovel 3.6 * 2*3 t 1*0 

indicating that tho increase in  lo a f ore a/p aim due to f e r t i ­

lisa tio n  was influenced by spacing. At M lovel* as the 

plant density increased from 170 to i*co (125#)* LAI increa­

sed by whore as in p lo ts tho incrooco was 8**j3 aid in 

p lo ts 128^ (the same as the increase in plant density).

©10 correlation between yield ond LAI was not o ig n ifi- 

eazit* But when LAI end yield  under the some macing wore 

studied* i t  was fcund to be correlated fo r o i l  tho spacingg 

individually* so i t  has to bo Inferred that i f  macing i s  

not varying, tho yield  of palms end LAI are correlated.

£bie can be oaK)loincd by tho fa c t th at palms tilth  more LAI 

are a£&e to  u t i l is e  cun lig h t  end othar environments in  a 

b etter e ff ic ie n t  way* .
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2#**(b) lig h t  in filte ra tic n *
sIj

The in ten sity  of lig h t fa llin g  cn tho ground through

tho canopy o f tho coccnut polras was maximum in  wider spadingg.

This i s  because of lo ss  Interception by tho loaves. Tho in ­i-
filfcoraticn  was d eo  masimn in  u n fertilised  plots# This

van because tho general growth of palms in  p lo ts vao -

very pcor§ so aLoa tho length of leavos. Tho nWber of loavos

did not appear to have of footed variation in  in f  l i t e r a t im  in

th is  study alnco tho eorrolaticn was not significant# Ibw-

ovor the co rro la tla i cco ffic icn t was nogatlvo ( r  ~ - 0. 297) •

This i s  further supported by tho highly s io iificg n t negative
\  t 

correlation between in iilto ra tia n  and LAI ( r  c -0 .9 0 1 ).

Tho findings suggest imnmso p o s s ib ilit ie s  fo r In ter­

cropping or undor planting in  p lo ts where palm densities ■ 

aro le s s .  Hair end Belekriohnan (1976) havo found th at % $  

of tho sunlight an a bright day i s  in f ilte re d  through Q step.d 

of 178 palms per hectare.#

3* Loot' Nutrient status

3 * 1  I l i t x o g e n .

Tho application of fe r  t i l l  oars had significG ntly in crsa- 

sod the lo a f levol of H from 1#06j3 in  u n fertilised  palms to 
1.M*# In lly p lo ts and 1.J?1*# in  li> plofcSj though tho difference
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between l e a f  lo v o ls  o f f o r  t i l l  sod p lo ts  and vn s n o t  

s t a t i s t i c a l l y  s ig n lf ic e j i t .  t o r e  was a  p o s itiv e  c o r r e la t io n  

( r  = 0 #B329}  between y ie ld  o f  n u ts  end l o a f 'IT l e v e l  in d ic a t ­

in g  t h a t  n f e r t i l i s a t i o n  i e  iq p o rto n t in  the s o i ls *  m m  

(1 9 7 0 ) and kagat (1 9 7 8 )  havo re p o rte d  d n i l c r  r e m i t s .  t o '  

re s p a is o  hero i s  noro e v id en t i & m  II l e v e l s  e re  abovo 1 . 35? 

( r ± G.  9 ) .  Eouever even, w ith cn a p p lica tio n  o f 680  g U /tro o , 

tho lo a f  II lo v e l  (1 .^ > > ) was l e s s  then t o  c r i t i c a l  le v o l  o f  

1.05? to  2*05? suggested by E1H0 (Fron oid  1966) and

1*985? suggested  f r c o  SrJL Lanka, (/men, 1 9 6 9 ) , though th e  y lo ld s  

vjoro above 60 n u t s / t r e e  in  1^ p lo ts *  -At Easoragod (Anon, 

1972)# tho l e a f  n u tr ie n t  lo v e l  was In cre a se d  fro n  1 . 605?#

(900. g ft por trco) to 1.805? (1000 g ft per tr e e ) . . Kasoladcvi 

o t s i  (1976) have suggested that a  lower c r i t ic a l  lin L t nay 

bo applieablo to V&st Coast Toll pains on the Uoot Coast# ffho 

rosu its of ncny workers C Filia l ond Davis, 1963; Ronansndcn 

and F i l i a l ,  197k-) on the wost coast also support th is  view 

Shonas (1973) iron to s a n ia  also reported o lr ila r  findings.

3.2 Phosphorus.

Mmuring as well as spacing influenced tho P lovel in  

leaves. Pains In fe r t i l is e d  p lo ts registered a higher lev e l
t

of le a f  P (0 .1 'j-̂ ) than oaf or t i l l  sod pains (0.135?). t o e e  - 

figures aro above tho c r i t i c a l  le v e l proposed by 2HIJ0 (0.125?) 

indicating that the pains in th is  esporincnt do not su ffer
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fjfon a  deficiency or tho nu trient. As In the case of n itro ­

gen, a  d c n if  leant positive corro latl cn was found between p 

lovol end yield  of nuts (r  = 0.6719) no well as with IT levol 

( r  a 0*669̂ )* However, in  view of the appreciably M $i lovol 

of p, i t  appears that application of p a t 11 levol (225 C/ 

palm/year) would su ffic e . But Eonaladavi o ta i (1973) end 

Prudent© e t  ^  (1976) did not obtain si gel flu en tly  Mghsr 

values of lo a f P lev el due to fe r t i l is a t io n , Tho findings 

in  tho present study also indicate the isportoriGO of p in  tho 

n u tiiticn  o f coccnut. [tenopathy ( 1971) could not estab lish  

any relationship between yield  end lo a f nutrient .status,

At a l l  le v e ls  of spacing K lovol udo Influenced by manu­

rin g , in  p lots tho Ii lovol (0*31^) was ouch lower then 

tho c r i t ic a l  lev e ls  of JJlBG (0 ,8  to 1 ,0# .  Mith for t i l  Al­

satian  i t  increased from 0.33fS In M p lo ts  be In HQ 1
p lots end 1 . 63  ̂ in  p lo ts at a planting density of 1+00 per 

hectare (£^)* At lower plant densities (s^ and S^) tho rato 

o f lo a f K lovol Increase wao le s s  (aable 27) where yields per 

pals were higher then in  S0 p lo ts . This i s  probably duo to  

dilution e ffe c t  as the growth rate end yioldo were higher in  

s.j and S2 p lo ts than in  Sjj« I t  also ind icates that the K 

do sago of 900 g/fcreo a t the levol was not su ffic ien t when
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the plditg had more vigorous growth cod gave higher y ields. 

This shows the high requirement of potash by coconut pains* 

Thonas (1973) had recorded that the lo a f K lev e ls  wore lower 

In high yielding palms* Mogot o t ^  (1975) have observed 

sim ilar s ltu a tia i in Philippines also . Only at 1!̂  end M 

le v e ls  of fe r t i l is a t io n , spacing had e ffe c t , tho polo3 In  

tho b lu e s t  densities (S^) had very high le a f  K lovoi (1*5#) 

as compared to fe r t i l is e d  p lo ts in  8* end Sn which had 0*9# 

end G*f&# rosi^ectively. Hb sign ificant correlation was ob­
tained between yield aid l e i f  K level*

The correlation between II and K le v e ls  was positive 

and sLehificont, Hat the com Slaticn between Tt/K ra tio  end ° 

yield  was negative ( r  = -0„t'-371). However the noxLnun n/K 

ra tio  obtained in  fo r t l l is e d  p lots was cnly 1*90 (Table 30) ; 

the optim a quoted by e a r lie r  re do arches i s  2*25 where H 

lev el was le s s  tlicn 1 ,8# (& ith , 1969) ,  Figure 9 Inalcatos 

t o  same resu lt i e .  when Ij'/K ra tio  I s  nbrc then two, tho 

yields are p ractica lly  none. Higher yields are obtained 

when II/E r a t i00 are around 1 .7 * The vary high U/K ra tio  in 

u n fertilised  p lo ts (upto *s-*07) my bo due to tho conparitl- 

vely low K content in  TJcume in  these p lots* Hence i t  appears 

that tho optimum nay not be applicable to palms under severe 

deficiency of n u trien ts. The percent o i l  and fo l ia r  K wore 

not d ep ifico n tly  correlated* Hit gmitii ( 1968) obtained 

s i 0i i l l  can t  correlation between o il  percent in  copra end 

le a f  K levol in Malayan Dwarf Palms*
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Ttiaagh the Ca lovol a wore not found to bo influenced . 

by fe r t i l is a t io n  end spacing* the aeon vcsluo (0*9$) in  paLag 

receiving lev e ls  o f • f  orti3i.sat±cn was ccaprablo to  the 

c r i t ic a l  lov ol3 of 2RE0 (0 S $ )»  2he K ^enuring bed Increa­

sed the î /Ga ra tio  (Table 30)« Child (197*0 bad suggested 

such a condition* .

3.V CalcfoP.

The Mg content o f loaves do creased from 0#70$ in  unfer­

t i l is e d  p lo ts to  0*53$ and 0*51$ in  and p lots* Those 

lev e ls  are bigbar than the c r i t ic a l  levol suggested by 2RHQ 

(0*30$). ifraaag (1973) bad recorded s ln ilo r  resu lts  froia a 
t r ia l  in  Tsnssnia*

Tho K lev e ls  were found lo ss ' in  u n fertilised  p lo ts and 

there was sig n ifican t negative correlation between Mg end K 

cent ca ts  ( r  » -#0, 8961)# Dance the E -  Kg antagonism I s  . 

expected to be tho cause* the greater tho abgoroticn of E.. ** 9
espalier becomes tho Mg content of leaves* several worlasrs 

have reported such a situation (Coomno ©id Ochs, 19765 

Muliyar and EeH±at, 1971)# The sun of g, Ca end Mg uas 

1 .*J$ in  MQ p lo ts, 2*03# in  p lots end 2*03$ In VI p lots*

Out of fee to ta l* £ was 96.351 in i-L p lo ts where as i t  wasid
.*0 *3$ in p lo ts end 2 1 . 9$ in u n fertilised  p lots <m ) ,

v
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Eventhcugh those values ere not to what Baehy ( 1963)

ajggestcd <le* K + Ca *  I!g should bo 2*7# ond of th is  K 

should bo 67 to 70#), they ore Indicative of the high require- 

nont of k* further studies Day bo required.■ whether those 

values are applicable undos* our cadditions,

3*6 SOdluB*

t o  Ha content o f  leaves decreased fron o*lK)# i s  p lo ts 

to 0*23# in p lo ts md 0*21# In p lo ts , as spacing in­

creased, there was also on in  erase 3s Ila ecu tent fran 0*23#

In  p lo ts to 0*26# end 0*3^# in and 5  ̂ p lo ts ro on ectivoly* 

t o  le v e ls  is  fe r t i l is e d  p lo ts yero lo s s  then the c r i t ic a l  

level of Q*hQ# (XftHO)* Coconut pains have high tolerance to  

Ha upto 0*60# (Eanfcarmoraymisn c t  ^  1993)*  According to 

Corloy (1976), cpdiun has so t been shown to  be essen tia l fo r 
aost plant species*

3*7 & 3*8 Chlorine gnd amriftup. ■-■ '

neither namring nor spacing affected  the chlorine cud 

sulphur ecu tent of leaves* t o  &  content was found to bo 

0*77# c t lev el of manuring against the c r i t ic a l  le v e l of 

0*20# to 0*60# suggested by Ollagpier end Ccfcs (1971)* t o  

satisfactory  lev e l of ca in  u n fertilised  p lo ts night havo 

boon obtained by absorption of Cl added to  the so il through 

rain  water* Ksgafc (1978) suggested such a ccoditi&i* ihe
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atmosphere: In tho rogxm. might ccntain re la tiv e ly  more 

Cl duo to nearness to sea. jobnscn a t r& (1957) suggested 

that plants tale up enough CL t o  atmosphere* Sulphas? • 

le v c l0jO*t8$3 in  fe r t i l is e d  p lots was lower fern c r i t ic a l  

le v e ls  of 0*20$ suggested by southern ( 1969)* However, the 

snlcqic nufcritim  of thoso Gleracnfcs require further studios 

before the importance of the so elements In coconut f e r t i l i ­

sation on Host Coast can bo accessed* This i s  p articu larly  

important in  view of the fa c t  that anionic nufcriti ca has 

given encouraging re su lts  abroad (O llag iier end Ochs, 1972, 

Hagat| 1978).'

s o il  Hutricnt Status

M  Soil^ renetim *

Tho pH of tho so il decreased considerably from tho range 

of 5*2 -  5*7 in  u n fertilised  p lots to t-A -  *̂,7 in  fe r t i l is e d  

p lo ts  in  tho top Q to  25 cm lay er. Tho sane trend was noticed 

in  lower throe layars also* Similar r e m its  have been reported 

by Kasaiadovi o t ^  (1975), Puol'padas e t  at (1973) and 

IleH lat, (1973)* This decroaoo was common when amcolum ml** 

phato was applied to la to r ito  m ils  and i t  e lm  suggests that 

Ga application nay be necessary to maintain. tho pH* The pH 

of the s o il  before planting of the esperlmenfc fa  196^ was
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5*3 tibich is v o r y  ccapareble to tho pH range of 5*2 -  5 ,7  

in  u n fertilised  p lo ts , .

t o r e  vias no oiguifiecnfc difference in  tho organic oatfcer 

c co tent of so il duo to fe r t i l is a t io n , I fe ll ia t  <1973) also 

reported s te l la r  re su lts , t o r e  was eonsidoratELo decrease 

in  the organic carbon content froa 0.6770 in top layer to  

0*2^70 in  louQst 7? *• 100 cm lay er, Ib is  Day be due to tho 

reason that i f  a t e l l  any organic rolhse uao l e f t  in  the 

plots* I t  ^as in, tbs top layer only,

*h 3 U t e i . .

t o r e  w a s  no difference in  ® content of tho s o il inspito 

of application of 660 g of IJ in  t o  fom  of amoiiun sulphate, 

Ilethsinghe <1962) reported s te l la r  resu lts* M e .  Day b© t o  

to  t o  tin© log between f e r t i l i s e r  application (sspteabor) 
m a  sarpHag (February) indicating that t h e  nutrients yore 

p artly  absorbed by plants and partly  lo s t  in  leaching, T d s  

also mccosto that t o  polas are under a n stress fo r  cp ite 

a long period of the yoar end .applicatL.cn in  bio or emn 

three s p lit  doses w ill prcyo bonoficio l, Promising resu lts  

cn sp littin g  of n have boon reported by Marhoso and, H ellia t

, 115
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k ih  Phosphorus.

Tho e f fe c t  of semiring aa p status of so il was highly 

sig n ifican t in  the top  o -  22 cm la y e r , The hoovy  build 

up to 128 ppm in Ii> le v e l of fort& lisors end 22 pps in  

lovol gq compared to  h  ppa in  1̂  lev el was duo to  tho GppXi- 
cation of superphosphate* ^his igmi agreement id th  tho view 

of Fofcyna (1978) . The'very low lovol in  th e  lower depths 

was' on account of the Immobility of p and suggests that place­

ment of tho nutrient I s  important, skipping of p application 

or reducing the dosage a lte r  building up a re servo con also 

bo thought of as a general reconamdation, binding of 

l&hld a t  ^  (1972) corrabopatoo te is  view. I t  may also be 

noted that the le a f  p lovol was also high in  for t i l l  sod p lo ts .

^*2 E2M ij0t o *

fho available K status of u n fertilised  p lots remained

sig n ifican tly  lower in  a l l  the four depths* The lo v a o f  tho

nutrient in  fe r t i l is e d  p lo ts  increased progressively from

86 ppm (0 -  22 cm) to 132 ppta (72 • 100 cm). This suggests

that tho E f e r t i l i s e r  applied i s  le a d e d  down the profile^

unlike p which i s  not a mobile nu trient, ITclliat <1973) has

reported that tboro was a build up to  K to so il cn. account

of ccntinuecl application o f fe r t i l is e r s *  m t ITothsingba

(1962) did not find any difference^3n Qo il  k content bo tween 
fe r t i l is e d  and u n fertilised  plots*
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Calcism. ,

In tho top layer CaO content uao higher In  fe r t i l is e d  

p lo ts than In u n fertilised  p lo tst whore ad reverse trend 

was seen in  lower depths (29 *  100 cm). HamGnsndon end 

p i l l s !  C19?Js-) have found that Ga content was core In osnured 

p lots* M o  suggests th at application of gaposphospfcato 

would su ffice  to  meet tho Ca roquireocnt of the palms.

tf.7

Tho I2g content of tho s d l  uas consistently  lower in  

fe r t i l is e d  p lots th^n unfertXHsQd p lo ts , nananandan and 

p i l lq l  (197*0 have reported s ia l lc r  re su lts , Tho le a f  

nutrient s ta tes  was also lower in fe r t i l is e d  p lo ts indicat­

ing that application of M& I s  necessary to  improve the 

nu trition  of the p&Ln,
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A spacing cum msnurlsl ospoEtnnnt on tho Uost coast 

T a il coconut palms in itia te d  in  1 9 6 s*  a t  bha coccnut Be so arch 

aib Station, BclaraBapuram o f the Kerala Agricultural Univer­

s ity  was u tilise d  ( 1 )  to  study tho e f fe c t  o f pclm density 

and lev e ls  of 0PK fo r t i l is o r s  cn yield  and quality o f coco­

nuts; (2 ) to study tho so il end lo a f nutrient status end 

vegetative characters fo r  possible correlations, if  any, 

with y ield  end the p o ss ib ility  of u tilis in g  the analytical 

data fo r  assessing tho nutrient requirement of tho palms.

The treatments consisted of three spacinga (2*0 m 2  ^ 0  m)

7*2 m x  7*2 a ®d 10*0 n 2  10*0 m m  square) and three le v e ls  

of hpk f e r t i l i s e r s  (control -  no f e r t i l i s e r ,  3N0 g 0 * 222 g 

% °2 *  ^  s  pOIi PGr end 680 Q H + **20 g 
♦ 900 g &jG por palm per year)* A b rie f summary o f the 

resu lts  are furnished below*

t&oa palms were not fe r t i l is e d , tba yields, which were 

p ra ctica lly  neno, did not Vary duo to  spacings* v ta i f e r t i ­

l i s e r s  wero applied at the rate o f 3U0 s 222 s -̂20 g BpK, the 

per palm yields wore higher a t a  spacing of 7*2 0 2 7 .2  m 

and 10*0 m s  10*0 o then a t a spacing of 2*0 a  s  2*0 a* IJhen 

f e r t i l i s e r  dose was doubled from 3**© t 222 i ^20 to 680 %

*̂20 1 SKX5 g, the per palm yield  increased from b6 nuts (a t 

7*2 o x 7 * 2  m) to 6 1  nuts (d t 10*0 n s. 10.0 a ) .
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Tm osgor ir m t ebouod th at l i s t e r  das© o f fcjffUHssro 

cm bo applied with c&rc&taga to plot a with le sso r  dcagltios, 

end also that f e r t i le  oo-ilo can a-ftatairi o larrp r nudber of 

pains por u n it area with application of 680 t h%  s 900 o 

IIFE por polKU

H eld o f  @22? nuts por Uoetcx® was tho -erasinua a t  a polo 

density of 178 (7*9 a  & 7«? £) as coopered to 7*H>3 c t  a den­

s ity  o f  *f00 per hectors (9*0 o x 9*0 s  se e in g )*  At current 

p ricesj the increase in p ro fit , by I t  ghost do® or f o r t i l i -  

cor© mror aodiuo dose with a density of 17G poido/fccct^po, 
was P.G.2tbcV~ for aft additional Drjaaro in  put of hs/93V-*

Copra cut tu n  por mfc uas oasdtUE a t toaifcAcg o f 178 

end 100 paSjE^hoetflro vbarc yield o f nuts was also higher and 

hence, cut turn -copra, per hectare would also lie high at the se 
densities*

ftos o il por cent in copra was negatively correlated irlth 
por pals slolds* 2esq oil percentage (739) was obtained

V

froa imfortiHsod plots uhoro yield# wore practically mine 

end the lowest (63,(5) in plots receiving tho double do so- of 
fertilisers* .

2ho weight of im to  flas lower a t a density of ijeo palps/

hector© than at a density of 170 or 100 par hooter©, though 
tho yields uoro also  lew  at tho fetgSxjr t o  city* F e rt ilis e d
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paLms produced heavier nuts them u n fertilised  palms end the 

heaviest n u ts  ware obtained a t  medium le v e l o f fe r t i l is a t io n ,

^ide'r spacing resulted in larger sized nuts, Tho volume 

of ? M e  nuts vs® p ositively  correlated with i t s  weight* so 

also the volume of buc&ed nuts with weight of busted nuts.

The ra tio  o f weight of busted nuts and whale nuts was highest 

a t a palm density of i*oo per hectare. I t  was also highest a t 

tbs highest dose of f e r t i l i s e r s ,

The production of female flowers was p ra ctica lly  ncac in 

u n fertilised  p lots* At the higher le v e l of so u rin g  <680 + 

m  *  900 q) 9 t te  female flower production was ooro than 

a t lower lev e l of $tO + 225 ♦ **S>0 g# iho female flower pro* 

daetion was .positively correlated with palm ylol&s*

flower setting  percentage was not generally influenced 

by palm density, hut fcrtH faatio n  sig n ifican tly  increased 

the se t over no fe r t i l is a t io n *  •

Manuring was fo n d  to enhance esrlin oss in hearing where 

aa spacing had no sign ificant e f fe c t ,

The height of pains was increased by manuring csid pslas 

receiving fe r t i l iz e r 3 bad larger trunks (g irth ) than tho90 
without fe r t i l i s e r s *  fho height and g irth  o f palms were 

lic a n tly  correlated with y ield  o f nuts. Though tho o f fs e t  of' . j'-'
spacing was not s l^ iifiq a n t w  height, pelno in  doscT  spacing  

tended to grow ta l le r  then wider p a c in g .
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fa c in g  as v e il as manuring fed d g aifieE n t e f fe c t  

cn rat© o f pro d u etto  of leave % anchor of leaves end to ta l 

taucjber of leave© prodncoti since planting* tfanustog a t  ■ 

i&gfcar le v e ls  bad produced core number of loaves (27) tbiw 

unmonured plot© (12 leaves)* Midor the spacing* groatsr 

was the le a f  production (23»? leches in  lower- den a it io  3 bs 

compored t c 2 0 * h  leaves in highest density)* Sirs number of 

leaves end yield  of pains were d g a ifico n tly  correlated*

Ferfeillsatlen produced larger leaves (longer p e tio les  

os well as blade portion) as compared to u n fertilised  pales 

(60S? to 621 -cm in  fe r t i l is e d  p lo ts end Mp3 ca in  m f o r t i i f *> 

ssed p lo ts)* l&ntirlag coupled with higher polo density re-* 

cult&d in  1 eager p etio les* t o  breadth of leaves as c e l l  

as length end breadth of le a f le t s  and nutabor of le a f le t s  

were a l l  increased by semiring* but spacing did not e f fe c t  

increase in  these characters ©asscpt that the breadth o f  loaf» 

lo t s  was more i s  wider ©pacings* t o n  number' of .le a fle ts  

was less* th eir width was also lo ss*

t o  le a f  area woo affected  by p acin g  as v e i l  as oggiur* 

lag* At aXL le v e ls  of scouring* L hl was found .to increase 

in  geometric properties with increases in  pl^ifc density 

(1*51 a t 1G0* 2*06 a t 1?S and 5*68 a t *K30 density);* l&ni* 

la r ly  LAX was 1*^9 in u n fertilised  p lo ts  as cocpcrod to

in  medium level end h .k?  in highest lev el * t o  .pro** 

portions o f LAX op-cog tho three spadngs at acudrjuta le v e l



of fe r t i l is a t io n  was tho saao os tho proportion of density 

ie *  ^.0 t 1*8 t 1*0* At sodium lov ol, i t  was 3*5 i 1 .9  t 

1*0 and a t zero lovol, 3*6 t 2*3* 1*0.' indicating that the 

increase in  lo a f area was influenced by spacing* H old end 

%AZ in  tho sane specinga wore, found to bo s ig n ifican tly  cor* 

related*

Tho lig h t  in f  alteration  through the dcnopy of coconut 

'palms increased when palm density decreased* The in ten sity  

was onainun in  u n fertilised  p lots ma tho voriafcioi between 

fertiH aed  p lots was hot narked* L n filte ra tim  woo negati­
vely correlated with lax#

The application of f e r t i l i s e r s  had a d ^ ftc a n t ly  ineroa* 

m a  the le a f  lev el of 0 from 1 *06$ in  unforfdXised psaua to  

1*M*$ in palms receiving sodium lev e l of fe r t i l is a t io n  and to 

1,5**$ in  palms fe r t i l is e d  at double doic* though there was 

no sig n ifican t difference between fe r t i l is e d  p lots* Sb&re .. 

was a sign ifican t positive correlation between yield  o f nuts 

end le a f  H lev el indicating that H ferfe ilisa ticn  i s  i c p c r t a t  
in  those so U f * , ,

.Pains in  fe r t i l is e d  p lo ts  registered a high lo a f p lev el 

c f  0 * 1 ^  ae compered to  0*13?! in  u n fertilised  p lots* There 

was a positive corrolafciea tjcstejoon y ield  ond le a f  p lev e l *

Leaf le v e ls  o f s. and p ore also found to bo p ositively  corre­

lated* Application of p a t tbs rate of 225 g/p tlm/year was

1 2 2
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tcmd ade^iatc* Pains in wider pacing rogi stored a higher 
le a f  p level# . , '

t o  f e l le r  K level was else  found to bo influenced by 

forfctXXsatfen as. w ell as speciee* t o  le a f  K lev e l was very 

low (0*31^) in  uafertiH sod plots# F e r t ll is a tie n  a t the 

double does increased tho lev el to 1*1?£# t o  rate of in ­

crease In  K level duo to fe r t i lis a t io n  was la s s  in  p lo ts  with 

Xosser d ensities where yields per palm wore M #ior* t o s  -fcfe 

K dosage of 900 g per tree appeared to  be la  sufficient# t o  

eoxrolations bo tween !J/K ra tio  and yield*, end fo lia r , le v e ls  

of II and K wore sdoaifiesnt* t o n  n/K ra tio  was in  the mg& 
.of 1*6 to  1*9* yields were higher#. ,

t o  Ca lev e ls  in  lo a f were not found to be influenced by 

any of tbs treatments* However tho mean values (o#M to  G#5$) 

were comparable with tbe c r i t ic a l  level© suggested by 2EHQ* 

Manuring fed increased the K/Ca ra tio  fret© 0*73 £ in  u n ferti­

lise d  p lo ts to a *28 in p lo ts  receiving double dose o f fo r t i -  
Users#

t o  foo ler Hg content was fo n d  to decrease with f e r t i ­

lis a t io n » i t  fey  bo noted that K le v e ls  wore higher in. fe r ­

t i l is e d  plots' end t fe  K -  Mg cntngcnisn i s  nariifGsfe# t o r e  

was negative correlation between E and Me lev els* t o  sun 

o f K * Ca -!■ Mg was very low in um 'ertiU sed p lo ts <1 #>1£)

as cofearod to  fe r t i l is e d  p lo ts (2*03 to  2 *00$)*
■ ■■. x
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t o  sodium e x te n t  in  loavos dccroased frnn o.*JO$ In 

u nfertilised- plots to 0 .22$ in  fe r t i l is e d  p lo ta , t o  le v e ls  

in  fe r t i l is e d  p lots were such lower ttion the e r it ia a l  le v e ls  

suggp.ated by XRBO (o.**Q$). t&dor spacing registered a 

higher Ha le v e l. •

She e l  end $ status in leaves v;ao not af£befco& by the 

treatment a# Chlorine content (0*69/1) was higher end s  fcson- 

tea t (0*17$) m s  loiter than c r i t ic a l  U n it  a suggested by 

Ollagpier end Ochs (1971) and southern. (1969) .  .

t o  pH of t o  co il sharply decreased duo to applloailcn 

of fe r t i l i s e r s *  This trend was ascn in o il  t o  four depth 

upto 100 cm* Ca application may be necessary in those 

B e l l a .

there was no s ig s ific cn t e f fe c t  of troataenta m  organic 

B atter content of co ll which decreased gradually from 0*657$ 

in  top 0 *  25 es  leyor to  0*2b7$ in  75 <* 100 6n layer *

nitrogen ccntent in  so il m a also not found influenced 

by fe r t i lis a t io n *  t o a  indicates t o t  pains arc under n itre *  

gen sfcroao fo r  a longer period of the year m a  hence spH t a 
application w ill prove b en efic ia l.

A heavy UtLld up of 1^8 pps p in  t o  top 0 - 2 5  era of 

t o  so il was found at tho hi t o s t  levol of fo y tilia a ticn  

t*+50 g/pals) m  coEparod to 55 ppn in  nedlurs level m a  four 

ppn in  aero lev e l p lo ts , t o  build up o f p ecntcnt in  lower



laysro of s o il  was very low* In view of tb o heavy build up 

in  s o il  tho resu lts  suggest that P application cay not bo 

r o ta te d  every year a fte r  en in i t ia l  build up la  t o  so il*

t o  so il K status wag sig n ifican tly  lower in  0 -  iGO era 

layer in  u n fertilised  plot a (18 ~.2h ppm) * t o  le v e ls  in 

fe r t i l is e d  p lo ts were in  the range o f  68 to  135 ppo* t o r e  

was a gradual increase o f K in  so il from top to  bottom layer* 

t o s  suggests that applied K i s  leached down iBlilaD p whoso 

ccnccntraticn in  lower lay ers <25 -  100 era) was much lower 

than the top 0 -  25 <sm layer whore f e r t i l i s e r s  wore applied. 

Sp lit applieaticffi of R ala& .say Ixs advantageous*

CaO content in  tho top 0 -  25 ora of so il wag higher in  

fo r tillso d  p lo ts, but not a t t o  lower depths* t o a  situa­

tion together with tho satisfactory  fo U io r  lev el of ca sug­

gest t o t  superphosphate application would Doet t o  Ca require­
ment of the palso*

Hg content of so il was lower in  fe r t i l is e d  p lo ts than 

u n ferttiiaod  plots* t o  status in  loaves wag olnLXar sug- 

gpgtdng th at application o f l% .is  necessary*

t o  very poor y ie ld  o f nuts even a t tho 12th year o f 

planting coupled with a very low n u trient status in  le a f  end 

s o il  in  p lo ts without fe r t i l is a t io n  roved  t o  inherent poor 

f e r t i l i t y  status o f t o  s o il  in  the region end t o  need for 
improving t o  sacs by ic r t l l i s a t ic a *
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A P P E N D I X E S



APPE3DIX 1

Kcetbly rein f o i l  data (inn) fo r  the years 1972* 
1973* 197^, 197? end 1976.

Ifcnths 1972 1973 197^ 1975 1976

to u o ry 0.0 0*0 0.0 12.2 0,0
Fotmiary 6,*> 0*0 0.0 76.^ 0,0
March 0.0 25.0 13# 3 9.3 !t-2 , V
April 51*6 19^*6 68*9 310,8 18,^
Hoy 307.0 178.1 211,3 2**9-*9 5^*6
t o e 103.0 ’ 350.7 65*5 ^31*8 81,0
Ju ly 286,2 173,0 311.1 181.9 91*1
August *M.5 53*0 352*5 17I>»3 129,8
septate 193,7 31*^ 295.5 216*9 73,8
October 387*0 18?,1 160,0 37^*6 159*6
KoveiSte 77.B ^5,0 **6*1 2U6.7 192,3
Deccntor 106,3 79*1 0.0 5 M 12,7

^otal 1650,? 1315*0 152^*2 2338*9 855*7

Note: Dtxta. D/I SM-nsUtkMe: were-we t a.vA,'ita,yk- «ac- fexlotL a£
iv\ves'+^<a,iiovv. M ^ ’iv^ ^ va a m t  - w X m n 'w  te.*v\,j>,erv4uv£, >c«cor<={A.K ŝ 

W eyi- vvf t  i^WvipUlt -̂ o,vvcl -&ie,w££_ ttva- -iew^e. l«Ai l ^etfi'porbferf.



APPE3BIX H

Abstract of analysis of Variance tables fo r  y ie ld  per pals 
fo r  m alviauol years and A&ova fop pooled analysis.

Source

C*b
:U

S X M 
Error

Source

"SCar
3
H

S X I-I 
T s  T  
E rro r

df

2

2

16

M* *

1972

1636*7 **

2723.2**
i>59.9**

77.1

O;*'bt>

2Gb8*^
I73g9.g
33151.5

88b2.1

6727.0

1973 1.97U 1975 ■ 1976

2327.1»* 

b-136.9** 
5Gb*6* 

125.^

1^27.8**

2630 .5**

358 .5**
57.2

2522 .9**

6327.2 <** 

6 5o .9 ** 

111.1

1066*1 * *  

3395.6 **  

38̂  .i*** 

^9.7

Combined an aly st

df 15«o T?

I*.
2
21*.

32
©0

512* 1
869^.8

19075.8
2210.5

76*8
8 k .f

6,09 
103.39 ** 
226.82 **  

26.28 ** 
<1.00

* Significant a t 0 .05  le v e l*  
**  S If jiiflean t a t 0.01 lev e l*



Abstract of m a ty sis  of yarim ce ta b les  Cor yloid par hectare;-., 
fo r  individual years end jtfiGVA Cor pooled aa& yois*

Source Of
if* s* -

1972 1973 197^ 1979 1976 -

3
M

s x s
Bn?or

2
2  ■ •1̂

16

91^7039*^ * *  
665l tofe*0’ * *  

3feb72t*9 
1 3 0 0 ^ * 9

1 0 0 9 ^ 7 *2  *  
119097991*3 ♦*

3^9^98*5- 
186^92 *7

6703993*8 ■** 
6890903^*9 **

2232039*1
770378*8

186**273?2.1’* *  
13012822*8*8 '** 

W 969^*9 
1397-123.**

6722920*2 *  
11936097^.8 **  

17973*2*7 
1197223*3

OCdMned analysis!

Source ss df HS . F

Ybar
s
M

3 X M 
S x l

70^012^7*9
l o t l f i f f l i . ?

^788663*8
73373390*9

?»>
2
2%

_ 32_ ...

17600312*0
*^38^736*?

9 2 t# *9 S 1 **
11197166*0
2292918*7

7*63 <*•«
19*35 **227*96 **
*i**88 ** 
1*76 *

Error . ■ i tm fe io .t so 1300092*6

*  Significant at. 0*09 level*. . '
•** sig n ifican t a t  0*01. ie r e i*  ' ' .

notes Since P .ra tio  Cor 2 x  Y in te r  action i s  £&0iif lc o n t*  the testin g  Tor other 
e f fe c ts  has- been done by using Ms fo r  5? x  Y as the dmcs&nttor*



APPHHDIX IV

Analysis of variance tablo for men voighfc 
of copra pop nut.

oenrco 83 ti£ MS j?

s 10^5.8 2 522*9 8*35 **
n ■k6m7 1 *>6.7 <1.00

8 x K 216 . 1* 2 108.2 1.73
Error 625*6 10 62.6

**  s tg iif lc c n t a t 0*01 lev el . ■

■

APPHID2X V . -

Analysis o f variance toblo for percent o il  
In copra.

Gourco 33 df m F

G 12.317 2 6.158 6*39 *
M l;6.2*sO 1 1*7.97 **

S X frl 15.6V| 2 7.821 S.11
Error 9*639 10 0*96^

*  S ig aiflccn t .at 0 .05 lovol,
**  S ignificant a t o.01 level*



APPEJPXX Vi

Analysis o f vorimco taKLo fo r  \joi$ifc o f 
v jh o le  n u t s .  ■

Source 83 a f  ms ■ 2? '

Q
n

8 X E 
Error

7 3 ^ . 8  
2 ^ 0 * 5  
6*M*h3 

80222.6

8 367^*^
1 29t*0*«?
2  3207*2 

10 8022*3

k.$Q * 
' 3*62 

<1*00

* Slcp if Accnfc at 0*05 level*

APPMDXX VII

Analysis of variance tsfcle fo r voiuno 
ybole nuts

•source s s d f MS 3?

B
M

S X 1I
Error

1GOQ1**7*5
1519^*3
66200.7

**97715*5

2 500073*8
1 12198***3
2 33100*^ 

10 *49771*6

10*05 **  
3*05 

<1.00

**  s ig & ficcn t a t 0*01 level



APPENDIX VIII

Abstract o f  enolysls o f variance table fo r  
weight and volune o f In eked nuto.

Source Of Hoi gilt Volume
. . MS . MS . '

a
11

3 x M 
Error

2 ' 
1 
2 

10

lU6it-,^
208,0 ’ 
3^2.2 

1106,5

67^0,1 *  
2037,6

533-*>
1^92,2

*  S2.0iiiI.CGnt a t 0,0b' le v e l.

APPENDIX IX

Analysis of varies* co table for ra tio  of 
weight o f Inokod nuts aid ubolo nuts

Source S3 * *•
*» m F

8
11

Q z  H 
Error

0.00^35
0.00763
0,00036
0,003^9

2 0,00218
1 0,00763
2 0,00018'* 

10 0,00036

6,g6 $ 

21,19 **  
<1,00

* S ig itflean t a t  0*0? le v e l.
* *  SLgiificnnt a t 0*01 lev el*



APPHJDIX X
r

A n aly sis  v a ria n ce  ta b le  f o r  r a t i o  o f  
\70±ch t o f co p ra  and isusketl n u t*

Scurco SB d f Ms F

S 0.00175 2 0.000GB 2*/

M 0.00000 1 0.00000 0.<

S s K  0*00055 2 0.00028 <1.(

E r r o r  0 . 00^1 *5- 10  0 .000^ 1



A P P H J D I X  X X

Source 6£ M.S.
------------------------ -----

m 2 1973 197^ 1975 1976

S 2
m 2
S X 11 If 
Error 16

14+223*0 * *  
273k t.k ** 

3&95*3 a* 
3 ^ .0

19190*k +* 
32557*k **  

3999.2 *  
939*6

5037.6
12310.7

1212.9
220*9

•• 12587*3 
♦* 39*466*6 

**

* *  Uk-3?J* *&
**  20930.0 * *
• 1221.3 * *

183*6 .

- CoobfcieS analysis

Source S3 df MS .. F

Year
3
H

s x  1-1
5? X Y 
Error

20227*1
101367.6
255552.5

■ k3252.0 
2^362.6 
39067.**

k
2
I

32
80

5o56 .8
5g683.8

127776.3
12063.0

76:1*3
k38.3

10.36 *• 
103.80 * *  . 
261.63 * *  
24+.70 ■**

1.&6

SLfpifieenfc a t  G.G1 le v e l .



Abstract o f maXysis o f  vsrionco tab les fo r  feEolo flouor sat 
percentage fo r  the years 1972 to  1976 md ABOVA fo r  pooled an alysis

A P P M D I X  MX

source
H*Sr ..

df 1972 1973 197^ 1975 1976

s
H
S X H 
Seres?

2

16

■ 22.22 ■
2S7G.*H * *  

65*71 ■** 
7 .79

ri

1^*32 
1**85*13 * *  

137.93 
133*22

180.75 
lK)97.o6 

220.86 *  
62.71

566*1*9
2&37.88 * *  

198.^8 * *  
15.20

122.*& 
1037.26 ♦*

79. 7^
162.27

Conldnoa d ia ly sis

mt»

- source ' - ■ ' OS =. ■ Of . ¥ s * 3?

l&ar ‘ ' 2*IOO>#- tj- 600.10
<■
t*.65 #*' .3

H
S Z U

1010.81• 
22210.79

2 505.H
HIOj.UO

236*15
128.C&

3.92 * 
05.13 **  

■ 1.8 3. 2 X Y  • _ 39 1 »6Q *
-  Error 6099. I 6 00 7 6 .^

* Sigr&i&eate at o*C5 level .
♦* Of gnifzcsSit a t  0*01 le v e l ,

ITotej Since !>' ra tio  fo r  H Y  in  to r  action i s  o ig iif lc o n t, tfce te stin g  fo r  oth er  
e f fe c ts  Isas toon den© by using MS for- T X Y as the denosinator*



A i i a l y s l B  o f  v a r i e d c o  t a b l e  f o r  p e r  c e n t ;  c l  b e a r i n g  

p S O i a Q  a t  1 2 t h  y e a r  o f  p l a n t i n g  .

a p e e s j d i x  m i

s o u r c e a s O f M S P

S . 591 2 2 9 5 . 6 B 1.75
u 2 * * 3 ^ . 2 2

2 1 2 1 8 2 . 1 1 7 1 - 9 9  * *

3  X H 5 9 3 * ^
V i * s 8 * 3 6 d . O O

E r r o r 2 7 0 7 * 3 1
16 1 6 9 * 2 1

* *  S i g n i f i c a n t  a t  0 * 0 1  l e v e l

AIWJSIX XIV 

Analysis of variance t a b l e  fo r  coaa h e l$ it  of p ^ g

source S3 df MS F

s , 0*220 ^ 2 0*110 <1*00

M ! 110*368 2 55*19^ 158.60 **

3 X 11 3*313 *► 0*828 2*38

Error ’ 5.569 16 0J$i®

* *  s i g n i f i c a n t  a t  0 * 0 1  l e v e l



appbidix w
Abstract. of snalyQla of variance tables for ECan girth of trunk for
the years 1972 to 1976 and MIGVA for pooled analysts .

source df M.S.
■ I-JI ' 1 11 J 1" - ... -rr-r.-iLL

- . 1972 ; 1973 197^ 1975 1976 -

S 2 
II 2

• a  x  ti k 
Error- 16

136.7 • 
51*2 

123*7
5 2.1

2*1
73*3 * 
2^*0 
16*V

l i - f
69*^
2 3 .6
27*9

109*3 
159*7 *  
96 .5  
% *0

^  7*7
597*7 ■*» . 

2&.U «
5*8

CcsHnod aad y sl s

Scarce ss ■rlf ? HS F

* 
S35H

#
w

safli*

167W ; 
26Q.1  
7*»2*Q 
26o*0 

.. 222& £ _ ..

2
2
1*

32

VjB*7
13lM
371.0
65.0
71.0

5.90 * *  
1.09
5 .23  *  

< 1.00
■Error' 2322.5 00 29*0

*  Significant a t  0*05 loveX 
*♦ S ig n ifican t a t  0 .01  le v e l

Hoke* Sine© F ra tio  fo r  J  X I  In te r  action I s  sig n ifican t* the tes tin g  fo r  ether 
e f fe c ts  has toon done by using hs. fo r  3? X' £  as  ctoncninaior*



APPENDIX XBX

Afesteosfc Of c& slysia or variance tam os £ ov  to ta l naslser o f loaves pro^ioosa 
per pain since plmfctag fop individual years 1972*76 .end /OJOVA X ct pooled <ma2yois

Source Of l i .S .

1972 1973 197^ .1975 1976
a
ns x n

■ Error

a .. 

’ 16,

103.01 * *  331.69 *♦
. 189t«ft6 * *  27% .32 * *  

6*31 8*o l
19.86 29.29

^72*17 * *  
3553.W  * *

. 29 .05  '
^1.03

.  6 3̂.95 ?5 d .5 6 **  
3*3&.90 **5 0 0 0 .6 0 **  

11.56 16.30 
50.09 6 S M  -

Combliioci analysis

Sour CO' ss df , IIS r  -

■SII
s x n 
n i

• Error

33533.0?
w i -73

1268*39
3310.76

b
2
2
b

32 - 
60

S*I09*50 ’ 
£252.37 

17151.60 
r*t*95 
39.64 
i.’1 . 3®

203*23 * *
5iJ-.^3 **

1.0 1
<1*00

** stgatflcferife at 0.01  level



APEEEIDIX XVII

.Source

II
s x n 
Error

A bstract o f a ia ly si.s  o f varian ce ta b le s  f o r  nuEber of le a v e s m r  vain
fo r  tho y ears 1972 to  1976 and mova f o r  pooled, a n a ly sis- ~ .

Of

2
U-

16

35.29;£>7*61 
1.6B 
2 .$4

<$■*

I I - «

1973

f t  *03 
583.84 

1*61 
2 *2,i-

1974

6.5o 
^1-1.69 **  

4 ,74  
2 .79

1975

4 i 5»gt *
410.35 **  

2 .66  
2 .5 2

1975

31-10 **
684*84 **  

3-98 
2 .52

CccMnca snalysi;

Source

^3ar
S
li 

3
T X Y
& XII

Error

f * j nbO

221*91
143*31

5072*%
35*90

139*22

1 9 0 ^ 2

Of

4
2

32
SO

KS

55*48
71*66

2536*25
8*98
4*35
2 .4 s

F

12.75 * *  
16.47 

533*o5 **  
2.06 
1.75 *■

* Significant a t 0*05 le v e l 
**»■ 8i0iifiori.it at 0.01 le v e l -

Ho t o :  S in ce  F  r a t i o  f o r  T x Y i n te r a c t io n  i s  s l g p i f i c m t  tbo t e s t i n g  f o r  o th e r  
e f f e c t s  h a s  te e n  • doao by u sin g  n s  f o r  I  X Y a s  th e  dGnocdnafcor. ' '



m&wix m ii
Abstract of maLyats of vorlmco tat&es for rate of promotion of loaves per pain

for iadivldzisl $Darg 1972 to 1976 sad fcbo MIQFA for pooled analysis

Source <3f 1-1* 0 *

■ 1972 1973 197V 1975 1976

S
■'13 

S X K 
Brror

2
1

16

12*70 * *  
83*15 ’+* 
0*7V 
0*01

18*90 * *
85*95 *** 
0 *lV
0* TV

17.89 * *  
52*78 ^

0*36 1*06 .

16*31 *•
5V*93 **  

1*76 
0*63

a s . 3 S * *
36*09 **

o .5 i
0*35

CQEMnod analysis

■flousdsj s s d f I ! S 3 ? '

Year 1 1 * 6 0 V 2 * 3 0 3 * 8 2  * *

S 1 € £ * 6 l 2 9 2 . 8 1 1 2 2 - 1 2  * *

H 6 1 1 * 9 0 2 3 0 5 * 9 5 1 * 0 2  < 5 7  * *

S  X  M 7 * 7 6 V 1 * 9 t 2  * 5 5  *  

1 * 0 9U t

E r r o r

25-56
60»90

0 * 8 3

0 * 7 6

■* S ig n ifican t a t 0*05 le v e l 
s* Si0iif£e£& t a t 0*01 lovoi



APr-ETJDIX SIX

Abstract e£t analysis of vori'saee tables for iaeesn length -of leaves for individual
3*201*0 1972 to 1976 ana the /©OVA for pooled analysis

Source df M.S.

1972 1973 197^ 1977 1976

S
13
S X  11 
Error

2
2
If.

16 ■

119*9 
67**79*7 * *  

‘ 1^71.3

1*3-117.2 *  
68639*2 **

8?*98.*i- *
£293*3

41299.2 ,3866.2 
**9129.6 * *  100393•** 

97^*2 1377.2 
1333*6; 703*2

*  *f069.6 
©* 6o*i6if.7

987*2
1218.2

Combined analysis

genre© m df m

Year
3
14

S X M 
X X Y

89931*3
627*2

70277l.fi
18722.2­

102733*3

*3-
2
f

32

90212.6
*371277*7
*®630.6
320^.2

20*17 '*■*' 
<1.00

* *
2 .77  *»

Error. 99778*0 SO 12*&.7

*  S ig n ifican t a t 0.07 le v e l -
*># S ign ificant a t o*01 level.. .

Hotes Since V P atio  fo r  X x Y In te ra c t !®  i s  s lg iif le a n t*  fcbo tooting fo r  other 
e f fe c ts  has been dene by using MS fo r X X X  as tbo danorsinatop.



APPENDIX XX
AnfOysia o f  v a r te c o  tab le  fo r  ebsh length o f petio le

eooree BB df PIS F
s 40t*9 2 2Q0*F 7*12 **
M 4438.7 2 2219*4 78*70 **
s x n 765*3 4 191*3 6 .78  M
Error 451.0 16 28*2

a lcp if leant at 0*01 le v e l

Appismix XHI ■ ' .

Analysis of variance table fo r  m en  length of ic o f  blade

source S3 ■ m MS V

s 1580*7 2 790*3
M 79936*2 £ 39968*1 2 6*91 ♦**

8 X B 5783*® 4 1446.0 <1*00

Error 23765.8 16 1435*4 ✓

#* Bl0iif ico n t a t 0*01 level#



. APPENDIX XXII
.Analy s is  of varienco table for breadth of leave a

Source SB df PIS F

S 64-0*6

14 14185*4

S X li 1 ^ 9 .8

Error 2219*5

®=s» -elgaifleant a t .0.01 level

2 324.3 2 .34

2 7092.7 51 *14 *+
4  362.5 2 * 61

16 130.7



. AfHUBlX %mX -

J.lijgf,gafit«jQg*naaaa7Gis o f vsrXencc tab les fo r  muster of loafXGfcs fo r  indlvi& ial years md 
' ASFGV& fo r  pooled analysis

scarce df M.S.

1972 1973 197^ 1975 1976

s  •
t-I

S X u 
Error'

a
a
hr-

16

S0*4:r
2 5 ^ .3  **  

5 **8
215.?

33-5
1750.6 •#* 

7 .7
13.^

3B*3
383*9 «■

»f*2
6t*1

112.6 
1636.9 ***

26 .9  •
38.9

' 30.0  . 
971.2 **  

12.3 
1^.2

mfW—ll

C o n M n e d  a n a l y s i s

S c a r c e  • ■ " s s ‘ d f  ,. . H S  ' 3 ? .  ’ .

Y e a r

Q

1 1

• s  X  M  

i n  

E r r o r

2 | ^ | . Q  .

1 3 3 2 3 1 3

1 B 2 . 7

1 8 6 5 . 9

5 1 ^ . 5

i f  

2  . 

2  '

3 2

G O

6 5 9 . 7

1 0 3 . 2

6 6 6 1 . 7  

> > 5 . 7

IE :i

9 * 6 2  * *  

1 . 5 o  

9 7 . 1 1  • * * ■

^ * * 0 0  ■

^  ’I  * 0 0

&& le a n t a t  0.01 le v e l



.AFFESBtX XXXV 
iUialyeis of variance table for length of lo a f  lo t  '

Source ss df ’ Ms . f

.' 8 85^.1 2 12?.1 <1.00
n 6J>¥>.7 2 3272*3 22.26 **

■ 8 X M 75.9 h 19.0 <1.00
Error 23p2*2 16 1*f7*0

**  a ig iifie a a t a t 0.01 lev e l

m m v t x  o t

analysis o f variance table fo r  breadth of lo a f  l e t
■ . • . . 0 . .

Scarce S3 df 118 F
s 2 .l£ 2 1 .OS 9.82 **
H 16*32 2 S . 16 7^.18 **

S X & 0.68 h 0 .1 ? 1.5?
Error 1.81 16 G.11

*** si,sn ificsn t a t 0.01 lev e l*

. APPSfMX XOT . 

Analysis of variance table fo r  le a f  Area Sides

octree SS df m  I-

s 81.3^ 2 *$0.68 lf06.80 **
li ■ ^7 #32 2 23.66 236.60 **
S X I! 17*23 if if. 31 *43*10 **

Error© 1.66 16 o . t e . ,

s i [ p in  cent at 0.01 le v e l



A w m m x  x m i

/^street o f analysis of varlcaiee tam es fo r  nutrient B In lo a f

fioureo df ...... n•s. .
n p K Ca Mg

S S 0 .023k 0.0025 * * O.6082** 0.0033 0*0206
li a . 0.57Q6 * *  0.0009 #• 1 .8586** 0.0310 0.0917
a  x a *> 0.0116 0.0001 0*1391 * 0.0035 '0*0066'
Brror 16 Q*Cfo6l  0.0001 0.0371 0.0123 O.OOfî r

ocuree -or COL , s
s 2 0.0J85 ; 0.0003
11 2 0.0677 0.0005

■ 8 X 11 k 0.0522 0.0007
Error 16 0.0508 0.0000

a# filff jiflean t a t 0*05 le v e lmbits’lean t .a t 0.01 lo v al

So

0 * \

0.0950 ** 
0-0038 
0.0055



AP0&IDIX x m s

Abstract of cnclysis of verl&ieo tables for orocHLc carbon
content to soil at different depths of sanpltoc?

n*s.
OOurce df Depth

0-25 cn 25-50 css 5o-75 on 75-100 cn

s 2 0*0052 0.00^2 0.0291 0.0069
« 2 0*000? 0.QG91* 0.0029 0*0079

3 X M k . 0.0290 0*0006 0.0028 0*0030
EETor 16 0*0209 0*0035 0.0018 0.0082

*«* SiG^lflcant. a t 0*01 le v e l

APH2JD2X m x

.Abstract of enolygls of variance tables fo r  n i t r o n  
content to  s o ils  a t  d ifferen t depths of sampling

M.S,
Scarce Bf

S 2 0000051 0,000131 * 0*000006
II 2 0*000053 0#000169** 0*000021
8 X ti V 0*000021 0*000027 0.000007
Error 16 0.000031 0.000026 $.000025

* S l0 i if ie a t  a t 0.05 le v e l
* *  SLoaifieent at 0.01 le v e l

0-25 CD 25-50 on 50-75 ca 75-100 ea

0.000027 
0*000018 
0*000006 
0.000030



APPH1DIX XXX
Abstract of analysis of vari&ico tables for phosphorus

content in soil at different depths of esspiang

Source• af
M.S. .

Bepfeh

__  0*25 en . 25-50. _cn .50-75 ca 75-100 ca

3  . 2 2^93*121 ’ 56.391 0*081 0*180
n , 2 55070.860** 110*660, ■ 0.221 0.117
9 X B k . 2575.715 55 ***52 ' 0.116 0.096
Error 16 . 33^3.113 33*991 0*10? 0.090

**  S ig iifie a ta  at o.O? level

AprsiDix mi .
Abstract of analysis o f vcriaico  tables fo r  potassiap 

content in so il a t  d ifferent depths o f gcnpllng

M.S..
source df Depth

0*25 C33 25-50 ca 50-75 cse 75-100 qa

S 2 kOOiO 5619.6 7387*k 3290.8
11 ■ 2 10570.8 *3 7781.0 * 252!jO«7 * * 36687*0 **

G X 1-1 k ' 619.6 Ik92.£3 k206.k 1755.1
Error 16 1633.5 2119 .1 . 3039.1 2S90.k

i

**  Sl{?H£Lccnt at 0*01 lev e l



■ APESrpZX XXXII
Abstract of analysis of variance tabico for CQXdnm

cmteat In soil at different depths of sempllno

Source Of
M.S.

Depth

0*25 en 25*5o cq 50*75 ca 75*10Oca

s 2 0-330 g.599 * * 1*532 0.269
n 2 3*100-* .̂**■3̂  ** !»•£$£ k.582 **

■ 3 X H if. 3-13^- 0 0*167 0.906 o .W
-Error 16, 0.59**- 0*083 . 0*^87 0*170

« dt^JlficGnt a t o,o5 lev e l 
**  SL cd ficea t at 0*01 lev e l

APPENDIX OT22I .
Abstract o f analysis o f variance tables fo r  magiosium 

content In s o il  a t d ifferent depths of sampling
i»>eiiep iiePW «ei**idm ow 4w ew <w -im w »i»Q «w aB #*ie< i»#w *eew e**e**w i»-' n i iiM ii ..  im .i<.M iM ii^r.|-m np.i»^.Wi im — i f c w i ^ n p i  »j iMigaiin.iui.E_u

1 M.S.

s o u r c e  d ?   Q o p t b o

0*25 CB 25*50 cn 50*75 cn 75*100cm

8 a 0.030 0.139 *  0.097 0*013
U 2 9.536 20*3^2 **  26.201 ** 22.203 **
S X H ** 0.279 0.219 * 0*076 0.236
Error 16 0.57*f O.0W  0.366 0.2^9

* si^ iiiicd ife nt o.o5 icvca 
*• Significant a t 0*01 lev el
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A f i S T B A C I

& Spacing cub oanurlel eaperisaat on Uost Coast T all 

coconut polog In itia te d  in  196k a t  the Coconut Research 

Sub station# Balcraoapuroo of Eorela ^ srlcu ltu ral tJnivor- 

c ity  v&s u tilise d  in th is  invegtlgaticn xdth tbo objective 

of (15 detoredning optinuo lev el o f n?R f e r t i l i s e r s  ond 

density of p la t in g  to obtain m & m o  y ield ; (2 ) to  study 

the p o l i t y  o f m te  in  tarns of copra end o i l  not ‘ -turn 

and ( 3) to study the correlations, i f  any, o f  vegetative 

grcuth characters and so il end le a f nutrient status with 

y ie ld . Three lev e ls  o f  UPK fertilizers (Centro! * no fe r t i ­

l i s e r ,  3̂ 0 1 225 s WO 6 end 680 * Wo t 900 g 81?K per pale 

per year) end three ^pacings (5*0 o s 5*0 n, 7*5 a s 7*5 o 
and 10 *0 © X 10.0 ©) tie re included in  the oaposisecnt.

\$cn paliao «ere not fe r t i l is e d  the y ield s, vMch uere 

p ra ctica lly  nemo, did not vary duo to  spacing* Maxiaun yield 

o f 61 nuts per pain t-ms obtained at a  polo density of too por 

hectare (to o x  10 n) u ith  the highest do so o f  fe r t i l is e r s .,  

y ields por im it area iron xsoaiaan (8255 per hectare) at a 

density of 173 and a I3FK lev e l of 6D0 *  WG *  900 g ■.

Copra per nut uas Dastaua ( 16Q s) at. lower d ensities 

wfcoro yields ware also highor*. GH percent tjos negatively



c o r r e l a t e d  w i t h  y i e l d .  F c r t f l i z a t l c a  h a d -  a  d e p r e s s i v e  

o f f b a t  c n  o i l  o u t  t a r n .

W i d e r  e p E C l n g s  c e u p l o d  w i t h  f o r t l l i s & t i c m  a t  m e d i u m  

l e v e l  p r o d u c e d  h e a v i e r  n u t s .  I h o  V o l u n s s  a n d  w e i g h t  o f  

w h o l e  a n t s  a s  w e l l  a s  t h a t  o f  h u s h e d  n u t s  w e r e  p o s i t i v e l y  

e o m f t a t e a .

E I $ i e r  l e v e l  o f  m a n u r i n g  p r o d u c e d  w v o  f e m a l e  

f l o w e r s  t h a n  m e d i u m  l e v e l  a n d  p r o d u c t i o n  a t  s e r o  l e v e l  

w a s  p r a c t i c a l l y  a c n e *  y i e l d  o f  n u t s  e n d  f e m a l e  f l o w e r s  

were p ositiv ely  correlated*

F l o y o r  s o t t i n g  w a s  e n h a n c e d  b y  o a n u r O n g  < 2 1 #  t o  h Q # ) t  

t u t  n o t  d u o  t o  t h e  e f f e c t  o f  p a c i n g *  .

E o r t i l i a a f c l a *  r e d u c e d  t h e  p z e  b e a r i n g  a g e  o f  p a l m s *

t o  h e i g h t  o f  p a i n s ,  g i r t h  o f  t r o r %  n u m b e r  o f  l o a v e s ,  

l e n g t h  a n d  b r c a & t h  o f  l o a v e s ,  n u n & o r  o f  l e a f l e t s  a n d  t h e i r  

l e n g t h  a n d  b r e a d t h  w e r e  a l l  i n c r e a s e d  b y  f e r t i l i s a t i o n  

E f i O e t  o f  w i d e r  s p a c i n g  w a s  s e e n  i n  e n h a n c i n g  n u m b e r  o f  

l o a v e s  a n d  b r e a d t h  o f  l o a f  l o t s ,  m o  f c j i g b f c  o f  p a l m s ,  g i r t h  *  

o f  t a n k  e n d  n u m b e r  o f  l e a v e s  w e r e  f o u n d  t o  b e  p o s i t i v o i y  

c o r r e l a t e d  w i t h  y i e l d  o f  m a t s . .

M l  w a s  f c r n d  t o  i n c r e a s e  w i t h  i n c r e a s e s  i n  p d n  

d e n s i t y .  s i n L l a r O y  f o r t d l i s a f c i c n  h a d  a l o o  i n c r e a s e d  t h e  M l .



At a given p als density, yield  of nuts and M l wore feend 

to  be p ositively  correlated , XnfiltemtLOn of l i$ a t  through 

tho conopy was negatively correlated with X.AI*

fho fo lia r  lev el o f n, p end X increased sig n ifican tly  

duo to  fe r t i l is a t io n  (1*G&$ ft* 0*13$ ^ end 0*31$ X in unitor* 

t l l ls o d  p lo ts as c h a r e d  to t#5k$,, 0:«;1k^ end 1*17$ resp ecti­

vely in p lo ts receiving doable dose o f  f e r t i l i s e r s ) *  H old 

of nuts was positively  correlated with fo l ia r  lev e ls  of it 

as well as P* H eld was also correlated with tJ/K r a t io , 

S i^ iien t le v e ls  of II and K were correlated , ®jo yield  was 

high when n/K ra tio  was in  the range o f 1,6  to  1,9$* \ lo a f 

Jig- le v e ls  wore higher in  u n fertilised  p lo ts  whero K le v e ls  

woro lower* There was a negative correlation  between K add 

Hg lev els* Ha content in  IogVqs was le s s  in  fe r t i l is e d  p lo ts* 

I'O rtiH setlm  increased K/Ca ra tio  as wall as the sin  of K,

Ca anti Kg*.

The- pH o f 6J» solid  decreased with application o f f e r t i ­

l is e r s *  Ttoro was l i t t l e  difference in  u content o f s o il  duo 

to fe r t i l is a t io n *  There was a heavy build  up to  p in  the top 

layer of s o il (Four ppm in sero level p lo ts  end 1$8 pp© with 

an application of **5o g per yecr)* Tbora was tu lld  up 

of K in  0 -  100 cm depth in  fe r t i l is e d  p lo ts and I t  was mail* 

mm a t the lower depth of 75 -  100 cm, CaO content was highest



(3*77 mo/100 g co il) in  the top layer of p lots with highest 

f e r t i l i s e r  lovol. The s o il  Eg content was louor in f e r t i ­

lised. plots*

The study cn le a f and so il nutrient status suggests 

t o  necessity  fo r increasing n end K fert& llsaticn  from t o  

present dose of 600 g H# and 900 g K. 2ho satisfactory  

lev e l of p in  lo a f and toevy build up In s d l  suggest that 

the lower dose o f 225 6 may suffice.C a application nay be 

necessary to  maintain the pH* Mg application nay prove 

b en eficia l* In view o f the fa c t that b io n ic  nutrition  has 

given encouraging resta te  abroad, further studios ore re­

quired to  aososs t o  iciportonco of 01 end s  in  the nu tslticn  
of coconut in  India.-


