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COCONUr RE!JEAHGlL!l!;,TIT'jTE COCOHlIT 

The improvement of the 

breeding nd 8el~ct1on 

b~ 

S • C • H~d\ 111\ r ~ j J. f, c. (Lv '. \ , F. R • S 

Co con l tHe~) e Oil r chI n5 t 1 t :. P, B y Ion • 

r :lTR(JD \){,~' I 011 

Although the coc.;oWJL industr,: 1:- Cyan 1 
of conbider~ble size, com~rlsing the C.ltlv t. n of 
~- ~·ver:... l rnislion palm:." the :'ielrl pt!r iIlcr f r I 

OtlJd .consequently of coprw. U~ not t{erlerall. : ... 1. f c­
tory. Hhere S011 ...nd mioln:...ge11ent ilre both ·0(') I 1 
of 5,0"' ) nuts per ilcre alld al..Jove w.re not UI1CU' n, J' I 

but the aver&l.;;p. ~/ield is f .. r below tl.is. Thcr, r 
two main aspects of the YIeld probi(' .... lllci , " b, 
considered under the ~eneral heads Q_ 'I rl Illun3 
and breeding. It i~ the !.::lcci L ub" L l: 8 

memorandum to consider breedin~; utld ~)elect:on techn -
ques in some detail, with speCIal r~ erence t til 
work of thit., Institute. The ui~ricultural Sl , whlct 
concerr 5 the actual gn.lwin!: ()f tIle crop, and lnvo v 
all the manifold f~'lctors of cultivation and rnana' -
ment' will he considered elsewhere. Hriefl.' it 
embraces tlle 4qe~tions: how should a given soil 
be h.l.l1dled to siva tllc hest eco,lo:lic return tn the 
groNer? What con5i,j~ration s l1 i)uld he ~ivel\ t] ttl 
various sYGtews ill '10 rue of pl"tnt H I~, care of palms, 
use of fertilizer5 Hnd organIC LlI1Urt?S, covp.r crops 
ploughing, C'·l l , l" ttion, etc. r , 

Even ' i~ P, all <l{,ronomicui technique!-, at B re -
sonubl satisf" ct'1T/ lavel, it is ~mown tho t th 
g .eater part of tin yield comes fl"On a reLltively 
smull number 0 l[os. Many pall!l!3, in f'lCt do not 
p. y for ·tt; kep.: so 1.. .1 ~t tne brepdlnlY 01' palms itn 
uniforml \.-, . h I eid rUIl {S e'i~'illy ~i tt 'ood B.cl'rl­

• I 

cultural ~ tic~. 
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t The us. ot I Bolated Seed arden•• 

An isolated seed lard n h n 
for (Annual Report, C.R.I., 1J5., . 
of 200 a cres of forest land, with a 5 c 
barrier t o exclude contamination wit.h tor 1 
Plant iriS has already bean 8tart~d ot 8 1 ct d 
lings from controlled cr088es t ~een novn hi 

'y 1 ld ing parer ts. Sbbsequent ly IH t ural oro. 1n 
wlll be allow ed to take place, reslJmabl, 
dam, between all the palms of d ifferunt 0 t 
in a rand om assortment of progenies, in 0 d r t 
pr ovid e elite seedlings or dissemination. . h 
assumpt i on was that seedllngs obtained i n t 1 v 
would be of the high yielding capacity dti irod. 

That this assumption 1s not a valid one 1 
s hown by experiments conducted at th Instltut • 
Some results of growing seedlings from high yield­
ing mo t he rs sub ject to natural crossing re ow now 
from an experiment conducted by the Botany Div1 10n 
since 1939, and known as the Latin dquare l::xPQrl n 

The following T hle gi ves 8 summary of th 
r esults of this experiment ex Annual Re or , 19 9, 
P.30z­

SELECTED GROUP A C E UNSELECTED GRO P B n 

A SELECTED SEEDLIW;S FROM HIGH 
YIELDING PALMS. • • .. • 

C SELECTED ~;F.EDLINGS FROH LO'f;' 
YIELDING ;?A LI~S. •• • • 

u t e Cop a 
t b .) 

620 

1,306 

E SELECTED SELDLINGS FROt4 HEAP I~UT .. ' ,204 58 

'-/­
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,B 	 ,UJ~ ~1 ELV.:T t.D ·JL L.I • 
'( I ELDr_1< , .. 

D UUSELECl ED SLi-.l '~ I JIG :) 
HI I), Lv"y Ib ljDr.;J~ .. , . 

J!. ,\ P . " 
F 'jU,'l,LECTtD SLi:, LI j (, :.> F'~ l ,' ':i ~ .,. , . 

•C U i 'fbI :~ E1J ~; LLLC l i D 1\ C i 
t • 

Ji\'S l:- LI:C'l1.'. , H L}' 
, • , , 1 

:Froru t nc:: r,~[ · lts it 
.y i e 1d i b I J ) t t C .l.. n:. , 1 i t' j l, :, : , • 	 .... • 

, 
r-

I 

S Pr in '; f nd.. J) i t, ' :)' j ( ' :. ,j , ,. i : 1D f I - ,"11 rr. 
na tural croL:..,iIJ{> : f~ l , .. I '. s r , '1 J :l , :! ; 
in g j)cJ. l w ' ,:.:.re V C I',).' litt r: b"t t, 1 t l :l! . 

";v' ieldi tJt. one~. j ,J~;() ••..:i :. weal': l " a 
tecJ ill the I1ur ~ e r.v, !;e , (; : :.l,·S 1 

( (i r 0 U p D~ n r e eve n ~ 1I pe r ~ () r . t o;.: ') : f' rr !. :
(;rs (Group 13). 	 .~, :,'i r}r! ­

A hi,}) yield'.: r ff,ay () ',;e 1 t" ,; In ,-r, " l " 
v~riety of LU~~ es: 

1. /11) Ul,Usurl ll :: favo unl t Lt", i ' ,', _ Ii ! . ;.t~ l t . 
~\ . ,'J cl r; cL ; )L 1' 01' gnc1d V el( 't ,' • .": ' , . r'lr , 

.L i. t, ht: : ~ eerlLir : g StHt:e r i (:', ', L, ;: ,/' C 
1 u. t (' Ii \0/ ~ LII (;0 (l d ad;, 1 t ; ' ~ : ; 0.1., .: (; /! • 

) . H.vl.H Ll1 'l ic::rJd ,j 'l~~ ~,() : l' ' .'i ) ;;'.:,~ , .• (' 

o :.1. t i. C I ) , ) f t: 1.1 I' ~ s 1.' ) t h f~ r:, ~ 1. '; j: () :' , t") I' 
or pybrid ph lse. 

4. 	 (;l!nLti:.:ul : .; F)~ri()rit .- .' LT. ::., ,: !'o r'n 0 0 

minal1t yi e ld .I ;et~p.c: . 

roup A eG' . ::; ri:,e~ a mL (~I l o t of 
p ' ,; ll n,!;!l fl UCprotu.blj all the :: r: t~/j.) e~ () f :.", r''''.'r ~ J. t~r 

',., l~ak lllit'~;have been elir';l ;.. ted ifl tl;e ~~I_ , (i I 'L J. 

Cu i: i: ,j. ri :!,j the fc~ct()r!"i Wl iic:, h'd' t~,'l i~ 
mothers hj L tJ ;:ic ldir.g, \v'hat ~ ... re tl ;( C!J, i l , (' . !~ of 
P ruducin(" hi" , . .l eld 1:11-': off~.;:')r::'nL"?..) 	 t J ,I ~., 4 • 

- / ­
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. since the cooonut ( 11 typ
obligatorily cross fer~111 ed, the 
given mother i8 the ro ult of cros 
with an unknown number of (ath ra 
make up. Every nut on a tree may 1n tae h y 
rent father. The chane 8 0 producln fro 
mother a high yield!ns progeny are thUD very
i f the progenies are mixed, a Aee 8 1 rg l 
present custom, it 1s like y, an thl 1 
the experimental results , that tiIP ' 'lIQuld 
if any ~mprovement over a mixed 1 t of 8 
unselected or even low yield i ng moth r • 

The s ituation, in fact is s imi1 r t t 
to exist in a number of outbre din p ants. 
the bes t known one 1s maizo. If in r field 
we eliminate all inferior p,lan t s allu h re 
elite are allowed to intercross ree l y. the bulk d 
f rom such a field shows practically no advant 
y ield over that f rom an uneelected mixed popul 

It mus t not be assum how eve , thnt nll ro­t 

genies of open po lll nnted single mother nrc of 
same deg r e of only average meri t. It i R well knowr 

, 	 from the wo rk of the writer thu.t open pollinated fiG 0 
t rees diff er in their power of trun; mi t tlnr, hig l ~1,\1 0 
t hei r progen i es. ~ome transmit strong l y , p ob bly 

" through the posu8ssion of un especia l ly favourab e co ­
birlatio n of dominant ge ne~~, i.e. t hey re prepot.ent, 
while o thers given progeny no better t han avera e. 
From preliminary results i t appears that thiA E1tu ­
tion also ho l ds good with th e coconut . f the pro­
genies of high y ielding mo thers are identifiable 
i t should be po ssibl e within a few years to piC out t 
yI eld transmitters' and una therll for propagation, and 
for intercrousing with each other. 
Use of the PairEld Cross Met~. 

SO fur I huve dealt wi t h the p esent situation 
in ",hi'ch plll.nti n t.! material is of t he an setry on mo­
ther x 'X' f a thers , Buell material b in a t no 0 
than ave rage vlIlue except for th Tar ' tral ~ t r. • • 

-/ ­
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I t 1s pos~ible b y c(~ ntro 1 d po ll ination to aak 
hybrids wbere otlJ mo th er and Ca t.he r a r e kno~n. 

Such a crO SH has been designated a ' paireJ croll', 

and forms t he basis of a new method ot t r ue br.ed­

i ng pu t fo r wa r d by the wri ter Beveral years ago. 

what happens wh en a stgle h ig h yield1 ng f amllie 1~ 

crossed y a • lngle nlgli yipldin . 'Lle? It 1. 

clear froID bservut io tls on ot he r sp c l.s t ha t Cam1 •• 

from such crOBses di 'fe r markc l y f eom a a c oth r . A 

single hUl.Oa., frun i ly fo r exwnp I e ay cons 115 t at ~en.­

ra l l y sho rt chi ld en , or t a ll cr i ld ren. The y ma y all 

be above or e l ow t he nverut~e i n ir te l llgence o r 

phys i que , or co nst1tut ' o . Ellc h fami ly 1s vague lyd1 t ln- < 


gui shab le by a special nSR ocint 1on of characters 80 

t hat the indiv iduals 1n it r esemh l e ench o th or ore 

than if unre sted . 


Th e wri t e r's ex periments were mud with mai ze, 
which res embles the tall coconut in being a typically 
cross fer ti l ' zed s p e i es . The result s of n large 
number of l a / red crOSqeS showed tha t yield ing po~or 
f~ll on a norma l f r equency curve. 

Some of Ie high yi eldin·s p lred crOSBes gave 
a yield of more tho wice t ho average. The average 
yield of t he combined pa ired crOSHes was abou t tr a 
same as hat of t tJe unselec t ed materia l. 

Since u propo r tion of seed from the pai r ed 
crosses had been retained, it 'as now possible to 
make a r e-sowing of proved hig I :iielding pai rs, and 
thh; re u l ted ill an irnmeLliute Gai of abou t 30 per 
cent in yield over the unselected commercial material. 

A furt h ' r Jy 1e of p~iied c rosses between the . 
best of the prl ired cro~;~e s t;ave a s till further increa­
se in yiel d a that with hoavy manu ring it reuched a level 
about double thnt of the orit;;,innl unseloctcd type. 

Long, Tenn PO:5~nbilltie B of Co conut Breed.ll1d. 

It is t hus clear tha.t the long term posslb111t1ea 

-/ ­
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o l' c ~conu t b r e (' ding t h ro h the U !l e t ~ t 1 'n r ti c: 
are lrnwf;nse, th ou h the l ong j I v er.i If? l"eriod at rt 
qu~te dat u ~ e vuilub 1e is a ll obst c i f! to Tflpld pr .;r'.f 
T h 1 S fliC t 0. 10n e rna. k co 1 t a ll t l. c or e n c !!. 1. ry to r0 

mulate a f:()und b r ee llil li ' lJo lic: fer t f.~ flt'lT B ,\ on 
long term p0!3s1bil iel:; IHld i ll co 1fo 1' it \r th (ted n 
genet ical ideaL. 

Conti nll ~~ u~~_C!~.~~ l_cl J lJ' ...dlpe r i o 1'_P.!} 1r l ,1--.....---= 

. Coconuts d 1ier frui If] ize in t.hat. 0 11 1 I pH lr 
of tree~i hae l.>e etl ~',t.ublib l1 e d to give un1forml h1 ,rh 
yielding offspriug .....·j l911 cr0o~e :J, t hat pl:li r CH t1 S',J ­
jected . to furthnr cl'u"si ug for irlf; p rorl llc t. j(Hl o f 8 d­
ling s, whieh a i L e r ~ ere ell i ng f IJ r 11 11 rJ e J; i h e 0 e en 1n~ 
cha.r~cters can be i.wed for cOJn!Ger t ial d . Btribl..lt1 n ILTI' 

trial. The el'laina.tion rblte is at pre'­ !it as h i Kh 
70 per cen t . ',;ome 1->11 ' red crosse s 'Will 'i va a J ifl,h P r­
centag e of goo d se .dlin, s , so that the el imin ti nn r t o 
may fall to l e~ ~ t h~n 10 per c ent. 

Iso 1fl t ' (\ 11 0 f M(l t el n n 1 T r .l.n • ~. . p r!l • 

If a pa ire crO HS in sl Derjor it meuns that one 
or both pa r el! S i., prepotent f or yi ld, or tl t in aome 
way the gen etical fn r.tors 1) 11 hoth sides c o1>'lle to giv . 
good re sl.llt <.' . I f "in/~l e motll r rs nrp cro!;se c: with " f llthe '{ t 

the yi e ld of s uch progen ies will al 0 fallon no rmal 
ClJrVB with tile very rlre hiRh trun totn it e r:5, or prot..'o t nt • 
occupying t he up ne'r end of the curve. In other .",a rda, 
given a ruffic ie ntly hi~h number of progenies f rom open 
pollinated m ther~j, it should be poss ible to arrange 
them in order of yi .. ld llnd pick out mothers 'Which in 
spite of having being ind iscriminately pollillatnd by 
miscellaneous males, are nufficiently possess ed of 
dominant yi eld factors to ensure that their offsprl R 
a re alD O h" gh yield 1n r • 

Use of Ma.ternal High Yield .Lransmitte re both as 1l1el 
and Femn l es . 

Once a mat ernal trans 1tter is 1dentifi d , 1t n 

-/­
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be oont nuou t r t .. 
ton 1 no bud ( ) 1 n 1 J 

fet"tl1 . t1on , (0) nnl i r 
71eldlng moth~r 1 B. 

Just the pro~n1 r 
IIU-per ior , wha t "Ter t It! fdlture 
eT l~e nt thnt t 18 r v Bit 
t t no f . Ie tr nem tt 
oan bet u ed 011 flheno-ty 10' 11 
m3kl~g a very 1 rge antlty 0 00 

a.bl e 1n a v~ '. n ort ti t 1\ ­
Imm~ l 'Lte y " ·rt.ot1c 
prese nt k n JH e g~. 

Cogonu t Breerl Animal 

A 8tron~ II I'\logy ~JI: ate ~twe" t in con pt or u.l 
po lle n of r'3po t nt 'pQ. m a. 11 l~ uurrent practloQ 0 

breed t n '"ho '0 the value (') rill 1 aeses e by 
yie ld of a. gr oup of hi daughter"s , 'J. f by t he aI ount 
r a.ise t.·le meo. nl k y1e1 0 C tho d Ug'ltO 0 u!"('" t '1 tor 
d rtma. 

n une. 

Then ( w t. 'jl Hmi t t.cr lLlV'C bC~'l i d e 1ti 
"'~1e !,J '1 fe,,: Tlfli flol1 Or( n lW'J b '''tl pro d to rot 

the 01'( ~ n i nr: 'Y) O(T br; gr~~. tJ Y ex t.el'llte • 
h ip:h vi l llA!' r 0 1 • p.d b otuui.od a.n~ tho e 

nn 
riot, 

nown 

to 0" n(l - t rEl 1m 1 t t 9 0 be 0 1 ml atC!1 0.0 t 
of t e t~ b , o o'n~ 11m-ln. 1'0 l en fro. o t h m.!ml>et" l'l 0 .,u~rlo 
pair ~ Of.'l.n b~ t r Led o n 0. lnrfr) num ~r ot l1p:h y ield ing t 

o Spp'"d up 
Trp nern! tto 

The prooess of rlen t ify ng 1"1'>.1e t ranemi ttSI' CBO 
Bp~ened un by tlla 00 0 f rhlllrf' p.:l m nil or.' 1 '. Tho 00 
into b~ .rt ng very at rly. 0 t lf1 t uo t ng Q. nu llJC>r f wo.rt. 
~ f aront~', Allah bunoh cnn be pol1 1nat d by 11 d1tte­
nt hi vi"l 1 f ng tnl l nul o. Since t dwarf ~H'e 1 ge., 

s 1t poll t d 'lnd t lr rogsn;y rOBBonably homo onou t 
llrog nles 0 bunol B o t a pIllm" o.oh tralU 11 dlfCer n 
nt.l~, a. t identl tlu 1110 t prepOt nt mal••• 
Proge n1"., n 10 neo 1t w 1 be adeq t to 

-/­



'1M}:'" 'P 1. \1 
0 " 1 0 'lr e n'l t 
Of r V' e ' '1. 

B f ll'ert11iz 

f, O f · r 8. t~nt lon han 
ing nn o n P ~fi(" tl'noy 
now w,,, Rl\ry of . , (' 1 
S1noe t \"'J COC(lflllt 1'1\1 
1s a or OF!8 fe t 11F.f){ 
mdlflte1 'ay rnut'ltion t 
of dele tel' 10 IU reo 0 

eel f 1 n g. l'e 1 ~ t ,. 0 I 

paired 0 roo [) ~ e . t! net .~ 
for t~G II.l'M rc r fl !' 1v J 

r ; T1f'c .f ·· rt .,.. , " "0111.1'\•J 

1 080 o r v r:Clu r 1 11 e l 
i n e om(: T" 1,1.'" \/t 'k . 
4th J nnUt: 1 no na t. of 
i O ml.\~ e, tIt 1s ,, ] r 

e lt alll n'ltton o.re 

by e ithor " o1' o060e " 

s hr Ulr' no t be f\ eJ) t. '!'i 

noe t h'l, t 8.., f CJ f eom~ 


c o tton, n" 0 ~rry , 


S F! on, rd no e p' tOe 11 

gro .... n co ,nne 0 ' 1 y . 

of OO cnr1 t1 t ,., 1 r t.:Elf\ot1tl 

t o dl r ·... , '1 n t "')'0 t"!litA . 

tlP [l .. t). I.' t, \) b~ Impo" t n 

t yn. r t i l u t I e l. t 

pT ol l Ct.lV' t .r call 'to) 

por ~ID.oa 1 ~ )"11 J t ng 

eno t e for t h t 1>y t .181r 

~ lr ble hil.r: utt.!r ... . 


rt t h1~r Vi~ld l nr­
vod pl11.nt.lnr. m tel' a1 


On~o . "'1 it 

11 , 1 1 t, "'l t "' om. of 

h rl t it '00 

shown to 13 g. ep:. L 1 


- -
ill 

b n rt oonoe ~ 
in 0 n pol11n."\t,, 

0" t, role 0 r nrio 
, n 1 \ t itl t·" " 
pl ant , it h'1 Ill:to ·t c 

, TlT"O or! b e 1m1tion 
i 'l·.o. lao ~ .foul,t 'om 

r , ceoc 1 V' I 

pa. e t ,,.. 

10 
or nl. 

f\ t 

ou tb e (\ -, 
shu ~ 1 t 10 1 r .:U y in 

e or '> th co t ton I n 
It la llk·~ lv t. h"l t Itt "~ fl t 

to 8(l lf l nu i 1 rt l F" r~ nt \,I.ye an 
Inbro' 1i t'lf'" "1" 0 111 T '0 0 not 
in 'Jt th~: t l1.e l)\tIa. .. r or t \6 :141' l Y'e 

POOl 1 bl ' In t 1 [lbred 11 - 0 () ni'!':h 
obt i ned in t18 "',)conut. \IIJ l0h n.ltnough 

(']11 '1 t i b 'ecr iUK l'\ c p ee C '":1 1 y 0 010 D-

uul f oll,l1ty 1n y i 1(\!l o t r 

pur I n~s, th pro l~m ot 1 r o­
1]1 1 1) ''7, y olv d. 

i l (t nt.h i , llS a. t ·~ Blni .. t·, r , 1 t 111 
I t u II r (o .·tt t 7.t,rt ofl )!') tng 1 10-

'lini ng' a.bility. Comoin1 f{ i ty 
UIf.L1ze, so th', t t lJ t l ng 0 r 

l/).U ~a 
d 

, - f. 

http:por~ID.oa


proge ni es whioh have arri V'od tlt the beari ng a tng'J '11 tb 
sa. ti sfaotory yielct ~l'lou J 1. be un lo r "" -en. 

Re te ntlon or . r~tJ.'k 0 r ~norl1Jll l..-!,:.'~l fer1 S~ o 'i] 1n ! • 

It 10 cua tornary to dl £1o:.:r l1 weak or >!1')~mnl" ~ 11 n 
1n the Beed ~) od. In oeltefl tarn111no. how ' ,,1' t 1 ty~ 
should 'be kept urner o'bee rvntton for oom tim!. oil ~ e i t. 18 
from the rnra receeBiv~ that valuabl ~ nove lt ies 'Y nr l e . 

Uee or Old Inn.I 

It would be uB~ful to r~cord the total nutn rod uoe4 
by high ylel rting Indl'11duo.1e (turin,:'" the gre a ter r rt 0 t . 11' 
lIfe hlstorlrn. In 'PartIcular, T l rn3 Bhould be eoU~,lt which 
are yleldine un(ler a 10\-1 l~vel o f nutr 1 t10n, e. ~, . 1 tl tl no 
m..~nure plots at the InetItu.te. P-,J,}tnO lllu.:r reaot lliff r ently 
a nd I n~ividu~l ly to th~ enviro nme nt. They n~y e l~w dltre~ 
r a nees 1n euch o haraoters HS o.b111 ty to toleru te nutr l nto 
derici~ncie8 t droup'ht raoi.ntance, neru3(lnnl o r unifo l'm llr ­
InL" ~ re:'3istun~e to f '1.otore on.ua1. ng nene ooenoe~ . to . ~'hny 
p nlms on \,>thlc'i yi e l d recorda ha.v*, b~~ n k~pt Bore nov 0111, and 
by trte time the ir p ' ~ potenoy ntatun h: \S been e t ..\bl l ul \ 
t"le lr oron '""il l h ve be'3n eo muc }'. re!\uc () ,l tlut t i tf:S Y (41.' 0 or 
little v~lue n.a a Bou!'ce of nuts for eee11inp; pro uctlorl. 
Neverthele!5 " !lee 8B t'lbJi s hed (lB p r.> 1'otent, o.g 11 , lOll deo lin­
ing p o.] ilS C 'l. n till bt~ llsed :lB 0. 80 l' e 0 f 'Poll tl n to tl 
end 0 f t 'h.e i r 11v: '. Th r~ te of ri pel! ne o '~ euc 'h t r 8 
eh(JuJ 1.. be 3.rl' er:t ';,"\ by ~ pecia.l nl'.lnur i '~ tre "l. t lae nt. ;ree r 'f"&­
tlon o f pollen i s 'I n im~'o l" t!.J. nt a. opect of b ee i ns w, k and 
it 0 10111(\ not b\~ dlff'i ult to · 0vt~~e m~ anR 0 kee i !lg pollen 
1n fl. vL~~ , t1 co n .It'ion, us ing ~,- t '.'ol l ;:, d te "'lpe Ii, tl ':::! and 1 ­

midity fot' lone: ~ ' 011 0. In t 1lin ..my Il. 'pol en O"'~1k ' of 
v a. u o. b13 m:. teri a l 0 ='.0 -')e r!la.in t ~1. 1 ned :l11 ', l m U U(: long a t t er 
they r~r 0. d e ad. Ii'i l'lally the ar:m.1Y:J io for eeVe, u.l ye s of 
po t fl G''l and. pho op lOr-l e oontent of Hut wa ter of s in r e vallll8 
to an ~dv~nc~d age wuuld be of g£c ·t lnt&reo t. 

Sel~ctlon in th f:El~d ;301:1.• 

From r l l!'t. t 11tl B b e An 3.1 d 1 t wi 11 bl'! rs ::..t. l1tjed tl'r\ t 1­
thoug h all tl lC'! t. r;: c l niques ar e n \rI a.v:J.ila. Ie fo t'" P 0 .. J 

continuous f lo\' o f rJ ro.n t eed hi"; l yieL\eI' , t e out 

pla.nting tllLlter i"l b e 'IF> Y £lo':! for Bofr1(! tl "Tl . 


started, pI" re e f ",111 ue ro. r' d . e""veo .L ully U· pall.n 
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prt·ve tr 118m! tt r . 18 used on 

""'re I 

t 
Be nt time. a C' .roful (lie1 c tiOD , , ;' 
tor vigour al1,l r apid ge ~ mi Ilation U t.. "han
bl·oedlng. 

Dr . 1) . '1. Liy Y,,,,~ Itt \ hl e lOA t1 t u te ( B 

O.R.I .1'o 1.')53 , p. "1) bas ' t'bovn vf)r y 0 18l\1'17 t .. ! 1 t v .... 
Of seedling seleot In 1n th~ QUr p~ry. The 8alie , ' 0 
are givon in the T' 0 e beloy. 

Aver :1.ge tieJ d pe, ,.. '~I!J ape",.o in to ' , .. , o, t or l.lon. 

U'lt .rial . 11 ts. 

[ ,elooted eeedlings 2 ,646 1,273 
Unopleoted seedlings 2.358 288 1,136 
Critical d i ffer ence . 142 nuts (p _ 0.05) 

127 1 h. eo ~R. (p • 0 .0 '" 

L differenc e in fuvour o f t he se180 t c ~ 3'Jr.' ~ '1c· t 
(j',"'ut 1 ~ peroent, o(Lring 1n mind that the un~o l cc t'" rT Oll P 
cO!n1)r1 . f3:J 311 typeR of eeodlinga ranging fr an good to 11 ,1 . 

To quo te Dr . ' . V. Livanage 'The most ; 1·~1 :· •. nt tao t !" 00 
tr ibutl ng to i .Mn"J vj~ld:3 is a vigO'(" 'J' . 1' 1 !:. \.1cn ot 
se edling!! '. He n.9 ':-' : ::t o to hpve obtai n" i I"'J ! 1 cO tm t. 
th 'TJ~rlod t, "" "' -;n f.Ot' r '''lin tin") i3 :l.n tTl') ' (, t ' nt. :"l otor. 
et , t "'J 'P~""",., · l t a ken 1' ; ~ Lermi 1 tion of 0(; ,,', nu t· :l:p'Pe'lt' I ~o 
hc v c "'.. 'Proft:' " lI t infl u e :l CO on t" Lt' ner forma ' O(~ of' t'10 palm 
V "'0 'eAd nl ,.......rminn toe e~r l y i ''3Y RivQ rise to po.l mo t l. t 

-=- : -:1',rer 1n o. , ~ >'r up.: ied ".n.d ').1"o l.190 l.lore 'Oroduc tiV 0. v an 
,11 0 ~ e th'l t w ~'r orn In, te gl1rmi nn. tio UG t • \'lh;~ t~ lOr e· ... Y 

''''erm1nati li''1 l' loess'1,!"il}/' !'l6 ~lnB ultima ,. ~ :' l ghor yield . Dhould 
')e 8 tud1e f1 1 more c1a tal 7 • Jhving no te, CJ, ge nor.:).] l;orrela.. 
tion bete..•· . seadling ohr ' 'l.o ters and . L.ll t oeM vciu !l ' the 
ne... t step ,1 to aturty t l r Inci, le nco wu,fitaga 1n r- ingle palmI • 

'Pr ngenl ~t "'rhethel'" 0 '0 n .Joll inu.t r"' tl, >lfs or p J. lr~ ,t oroeses. 
T l' Wtl8t~ [1 of BPe 1. 1 , i~ the pr o ,~':' , 0 r ecr aan:!.ng for 
~ . ; gour , is a. t p ·c . 1/ " I J.rge and it i 3 ole:.lr t r].'l t this WZle tags 

'111 h 1 greatly ','<11 ~ . l , it not Vl r~el~r e lind r}~teU. by tho 
~ letic ~ of par e . : ng i 11ferio:. 0 ff ! ;)r inB.'. A survey 

of eXietlng nuro .... !'y m' ." i 'i' -Prom J.ire l eroe : ~ :::! oontlrlllS 
this th10ry. Some pr (' "'_'" uni f orm"i .! .'ln~. ~ ,tlnlte17 b" l . 

-/­
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r othero are 00 r tl 11' 1004 4 at t ha • 
V i g~orouB . Pnrente ot b.'1.d r oqenl r\ n bel 

t'.L~om r11rthar otudy. 

Thi8 8S bIie oorrelatloD between I ~ 11 
c ~'lS.re.eter8 and adu l t behaTiotuo . 18 the"'l 111:ort ' ...,...L ..... 

lc IOwn to UD at pr oe nt ot 'ProTtdl ng 8up8t'ior pI r.tl", ' ~ 
r :l.a1. It UIU t. hn'lAver be bor ne 1n 1Ilind t t 8 1 0 ttl) n 
at the seedling et'\ i nTnlv8d t' poe81 b 4ft I" Jo \ loft 
o~ rar~ but superior types , since not all au rlorl Q n 
btl detected 1n t he se dllng s tags , n4 1n Jml"t i cul low 
gl'OW! ng palma oarrying valua.ble nes may be e 1!IJ 4. 
NUTerthelcsB the eenroh t or oorr la.ttons bety~ O'1 t~ 
charao ~ :)rs of the B adllng and thone ot the ad 1 t . houl" 
be und r t aken 1n great detal l . espf3oia1l,y t r oll! t 1)0111' 
of' Tie~" of ph,yaio ogy. 

~ju.,.ena tl on or Old Palms. 

. The oooonut palm 19 potentl~lly immort~l . rbl t 1 • 
it will oont im.18 gr owln tn height 1ndent lnt tely, up to 
t ! le po int at which tur thl r growth in height 000(' 'i­
pcss i ble tor meohani oa.l reaaono. It 1s cl ~ ~r no ~ver t . t 
a nventltlous roo t s oan be induood to grow fro, any pnrt , 
of the trun'k , perhaps almost to t he cr O',ffl. By the U ti ot 
t""e a ir layer i ng method , in whioh a l lU'ge ba.g of 8(l1ftll) 

mo is tu.~e retaini ng Bubsto.nos s is plnced rounli t ~ tut! 
same 10 feet belo v the or olffl, a~ld kept moist , r oot[1 'Ij 1 
bo dev(~loped. At a n appropriate time t he pa.lm oan be 
lo'trere tl t o t he grou nd, t he I3tem g. .' ~d ta.l ly ou t bolow the de" 
roo t system a nd the palm tranapln~ted. It 18 thus iMpor­
tant to perfect t he re juve nation teohnique ~ euftioient 
number of preliminary e~perimentD. 

R28~ 1bilitleB of Vegetative Repro~u9tion. 

One of' the moe t important 'Problems oont'~'on tl~ the 
breeder is a.n answer to the ques tion loan the OOCOOO t be lilt 
to reproduce Te~etatiTely? It is tul ly BDpreola ted by 
~owers ot rubber , cacao and tea that the uniformly Jdgh 
7191~ £or 'gl e n e nvironments of vegetatiyely reproduoed 
IIIn. tar lal, i . • t rom eu ttlngs t buds or gratt r eJ)r8 eut~ 
thl! ~eateB t oontribution that soienoe ba 80 far JB;\t.e to 
th3s8 indu8tries. So e 1)1 • e.g. t he da t l)81 "OOT 
the power of -producing !rom the baae suok r a v hioh 0& 
used &11 l)ro'P8gatin~ material. I The beat Tax-1et! ot 4 t e 

-/­
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nalm are nro~n nted In t 18 , ana \ olon•• 
nll1Ued. Althoug l ' the po e ibl11t:r 0" yep tl.,. 
1s at present r emo te, t here are ind loBtiona t 
18 worth while f ol lowi ng Ul). 

Twl nD an~ t heir T~po r tano ~ 4 

The oocurr nc ot' tvl118 t l' 1 t 
1e b:r no lIenne l nf'reo uent in the cooonu. t '1 d 
a eo be n reo o ' nod by r. 1ya ge at t 
are a 8pE'cial Q£trl e 0 01 '( mbryo ny . --th produo tion 0 • 

lo.rg() number o f uo.lly i .... n tl0 1 embryoB i Ringle ee4 , 
auah as ocours 1 n some t Y'Pe of I .ngoa n4 o i 'lB. 

1ns are vn u!l~le bot 1 11~Biolog1en. l I.\ ld l l'~~l t 
orle. Palre of twins ca n be u s d tor a partial no lutlo 1 ot 

tho mo t dl fioult queet io n f~ c lng t he brse sr , th~ ~" l r ­
t i on 0 f the e ec te of her 8 1 ty and e nviro nme nt. 'r II I. 
both m m.bere 01' a pnlr Here hlgt. yeilding, it i l !l'r lden." t , 
hererlity Ie "Olaylnl.7, B oons iderabl e part in riet r ,1l 1l1 n~ 
ylclcl ! ng power, nn1 suoh 1m.1ma lould be more UB f 1 to r 
bree,linR than it tl-t renul t ot n 81n Ie palm ollJy 'I' ·re 
nT&.11able. s tud r ot ttor l ne would aleo help to pro,,! , ,. lrno",.. 
ledg(l of the nutri t lonn.l r et ll1r e en te of t he 000 ut in 
d lrr,~rent sotle , or unrter a t f ioial OOrlrHt1 no. It i s 
unneoessary to If\bour t e point hare. " t ref e )"en fit may 
made to the n t:\e of tw:t e in on ttle for th~ Ao l tiol) of i BrJ7 
problems of f~ edlng &ld managome nte. 

Polyambryonl· 

Th~ que st ion ot polyembryony in mantl)n d ~r ~ yana 
!lnd John (1949 , 'Va.rieties a nd. torms or the t3ooonui, ' . Jthdras 
Agr ioultural Journal, 36sI) 

They etntel 'This ie the p enomenon of a c '\8 (I oooonu 
roduoing more trnn one seedl ing. The numb8l:" may !le trClm two 

t o four'. The Ae nuthoro make no 1"9t'31"enO" to tl1.(l e:xlf1t~ 08 
of ide ntica l t\\rins; nor do they appear to o.p )l"'ool8,te t. ~ 
impoI'tance or twine or -poly mbry'ony or plVe!logios.l nn" 
breealng etudicD. 

The genetioal baai!'! of' t"l lnni n , if i n l d 1 t 10 IJO ­
t i osJ 1y oontr lIed, i o lot kno\m. It i nh" r 1t~ .-t, t ' lIJ t) 11.)noy 

, oould be increased by s e laotion. 

-/ ­
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V5,vi 'P".r.X. 

An approaoh to the queation ot yegetnttT 
r.\o.ti on 10 'Pr ov1dlJd by t hft Tl , n(l~nC'ln o~ Y h~ ~." -. T II 1 
'ceferred by N'l ayana. '\n1 JC' nn (100 IJft.) 0.11 }",,,,, l'il38 ) . 
q"re the young f ennle tlo' ''!re, 1ne tend o · ~ Vr 1 )P~ fl" 1ntn 
norml.l.l nu t s f":C'("\'JI into 001 "11 - or em'lll 118ftdlln( r . Ihlc 
I-toHe 'fl"!r "l~ n plant 111 tha ~oun.'\ tnllnd t e M t , l) ~ t 1~ 
thel1'lae 1 V~ e ' • Al t.ll,.. 1":'1 nou r~ trlt"r\ed 0. M8 r I; :\ ou " lon 1ty • 
·"ivi pary wou~ d ,e of t ,~ gr tfl t'l t U ('I in ) 0 t ' l T"h)" , 0101\0 '\ 
and bree in~ "Jork, T'~ov11'! t1 t 1,. hu t ~ e ,.,u~A ~ r " o tl!1. 
rfhis (loee not ~nl1l t,-, b· ~'1 In'' ,' f\ l""~'') ",.ol) 1 • ., ,r ., (~ ,.r " 
hortir.u1turlll tc c hniqu'1S a.ro enploy~ ,t . ,,,:-n t l r ro l l lred 
is thr\t 01' r. ... ~ n nl-,~u'rl, be m"''\11 b"'t.,p. '1 '1 t~ T'.".1 r t. ' r r ­
nne! vllrious tlI 1. i '110 in t,le ho po o'~ od no' r1r. p' In ',01 1 ioh 
ohc'''' only n p-, :·ti[l.l t\e~r ("\ o ~ ~ '1 t o~ vI ir" r-y, eifmlt.an"'"unly 
permitting vegt} t~tivc rm.llt1')]l c 1~1on '1.n1 ~1'I 1 t-.} ·1. 

'This t eo.y N: rayan'l. nnd. Jo hn' 1ft rt ra.~~ 1n8 tnn ~(It 0 r 
n. I ~OC() nll t trrH! TIrcnucin(l, ole': rs 11 e n. T)lant."'.ln'. \"" n 

ne·{)!l.r~\teci fro "l t 11P, Tl'1"!"~nt treA a.n t pl'nt '~ ·i ~ t he r1e " r1 t,. 

ouo1<"~!" gave 1'1 sr~ to a norrru..tl tr~~. VIp, nr" no t tr Ii "' ~ lf.! ther 

thfJ g-lcker 1n tU.rn 'prorlur)p,rl ot.her ~"~k~:r r' . 'r~ gfl'nf" tio'll 

ba~ds n.'1 ' f)uck~l' inr,: in n()t kl1o\/n. '!'h'" BPcl'n l' i 11f" 1 b it 111. 

nIno been fouo rl in ' CeYlo!l~ and it ttL.'1.y not be unoonmc n. 


'3oth Buck0'!'ing ani vlvl'Pllry may be d '16 to lle t" - ozygOU8 
dOlrtino. ntf.!. In t l . 0 '1.913 th~ oh......!"o.otf'! - CoU ci b8 trf\t r 11tted 
to 1[l~ 6e mlP"ry~rB of offspring. 

PO f ~ i blr..} InJu~ ti on of Advent! trous, Bude . 

In some pl'"mtn 1 t 115 pOIJ~ib16 to induce the torDlltloQ 
of bude fro :ll the su:-fn.ce of a. out et~rn by h0 1' rt1O n~ tr e ll trne n ~. 

• The e:~j.Je rim()nt shoul d. be tried of Quttl nr. n )alm to 
e. h(Sight o f o~,y :3 f ee t f r om the groun, plnst r :rl np; t '.t\ out 
surface with be te 'oauxin am. cover ing wi t h po1ytho nfJ. It 18 
remote l y 'PO ::' j bl :3 th~t buds rray develop fr om the r!U!'"t'r oe. l D 
",hloh case the fi rs t step would b e to root t Im pal 1.0 feet 
from the c-ro'\rn, t anofeJ" it cl cew'~ re t and. thell t:y to 
induce bu~B tn form on t he 2 foot s tump. 
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In om!) p1t'.n teo, a 1'tllt '1 1 1"00 \ 
EU! ta bl a medIum bu t 'W lll no t nortn..'- I" I C 1.
~'''' I~ ve • t h pe tI ole 1 . \fOIH"", , '.111' t .,.,m t.l.l, 
tfl!.ly be tor lOO ti on the out ur r.\"e. 1'~ l tl 
being tried. tt 

Too t' pn of '; '.?loid o . 

A llap o i r 1 r..\ "p1 tt1 w II . ·111 ' l o p:] r.. o 1 "" 
out f fJ r t !llzllt i 0 . I t 10 U U \Ily C 1:1.1" lllt- . 1 ~11 by 
apindly gro,...r t ,.. \ 1 hy nt'1'!" i ~ Y 'o' - ' ''') '\y , b "l uI 

bo t '1 1rL3.1 a an·l fa a le 01ul3e , 0 i n Bolle i nHt\n fli t 
be .".,,.. t 1', f' ~.' t. i ).. n n "'" t () ' I I F! 1, . ,'1 • 1 n 
only ·.)n ' n", t \, hromo urnao 1\ '1. theIr ont inrcl 
TIy till 1!=!l3 O .L ~vlc~1.ci'l'" '\"1 {tl r 1'l'Jtil I l 1.e 
oom-r:llH1Jnt C 'l. be d cuole\ 1.1 cr;'Ttpl t~ r··' !. 11 # 

A d .)u'Jla r 'hap1.o id ·,r j 1.1 n' .o'4 y t~, '"'g"I] r 1 "'.: 
long c ·n t lnu'J'i i nJ.rt! Ing \.J ill ·! .....e ot 1'1 l.~ I n 
tlollin:..~ tad -pl.Ul t 0110 1t as t ' .o O('lC nu t . II ~ : 
a doubl e rl hapl oid "/i 11 brae t )"l1(J . I f pre1,o tent 
(1.1 1 i !1':! pol11n 1;: i 11 be o f t'1r~ P lfU • l ' n la r ,l "0 1 

' I f 	 hig'l yia l rt ing i t ! 0 f ~ t ri l l r; ': 11 iI'orm progrn: 
t 'lis r ·: np~ct. If (lcu blacl hnpl o t t C'l. 1l 'le "b t ' n ' 
the coconut it mo.y ' ) r 1l1'lm ,1! '1. t nl y 0 n l l r) t" r t 'T 
:ri e l d (, \1 ono o1Jr:"~atlon a nd o:"r!'\.t; ~ " ell ,,'H y r 
ma.r~ YC3.re of s el p, ction a.nd selfi ng . The t 
~1Uplo1d 1nd'lott(j y} 1n no,", f a r Jy ' ~' f) ll l~ no'. tl. ;, plel' 
OC01.lr e o m~time a as one mo m. ·;'" or :l j)lll!' or twI n .. , 
, :het· ·~" t!l i~ occurs in t 1(~ ncc o ~n t 10 not .... t 
lOO t ~10dB cOlllpria e ( Il. ) U!3e of X r l'.Yfli pollen. 
(,olleu, (0) use o f pnllen of a.not~J.er speet u . • u Bua l 11 
t' Po eH,Y!l f.) ~~, genua. It '~111 t '", 'Z lyJ cle:L ' t 'It \I 

:".laplolds should. form a l'OOAt Im -·ort,'lnt lone' 

Varietal DiffC .1.'encce in G"ogrrLJ"lhical n ; IC \~ II . 

Ii1P0 d'Ai'J'11 DATA 011 G(1 " VAK Dt;TAI. G rW J\C n.::RS 
OJ? G~ OGn AP]rrCi~L Fa .:)13 01 TT: ; '.~ ( 0 C]-~T ARR 

GIVE:r1 IN NlffiAYANA AIID JO J~ (100. oi t. ) 
Alto J ~E~'R TZD Bli: ! .0' ,r. 
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ar ety or Qrm. 	 ot un­
lIU A . ('d 
n te. 
t;r:ne . 

1. <ra 1e ty tynlce. . 
2. iOT')IQ, lo.'lon -1 i V' • 

3. Fa Itm. pu l.J ilIa. 
4. 'Tl'o rma ko.ppa(lllTl . 
5. t?ornt3. 1. tmea. 
6.~orne gl~antea. 
7. 'T"yp~ Anriamn.n ordl n ry 
8 . ilol"lPI1 n""Y:l- ["tt l n')nn"1. 
9. Fo~1T1l cus"'in-o ·., nenc. R 
O. ~t)~l Cl. M' _; rOl1t,.,. 
1. ,'" "'''\ m. . , l i vi r.1 • 

2. "1". i n ty ' 1) on ta. 

1 ,1 4 
j , .... q 

7('9 
1 ~ O29 
1,89 
1,78 
1.701 
1, 1 )5 
1 , ..t') 

. "lr 
623 
oIL 

451 
!1 0 
"4~5 
19' 
'/37 
B7J~ 
. !)~ 

366 
t')6 ... 

9~b 
317 
~ 8 3 

Ft!l"OP. Q-

o I ")1' '1 f) •"Or 
r n il r l.1J"_ 

Grm . ~ t • 

40. 0 
\ j • fl 
31. 7 

0. 0 
1H. 8 
4 _. 2 
3:'.'5 
3' .3 
56 • .1 
57 .9 

0. 9 
5~ r. 
o .. 

., . \ .. 0 

. .. .0~ 5' On ~ ~. • "1 
33:.! 
2!.! l ' ( .0 
1 0 . ~ C' 5 
17 0 :\c. ~ 
...:1, 'Y/ . 9 
1 0 21.5 
~('(i ~ : 1 . ­

fi4 t fl, . : ) 

14l -- 49 . 

S1:~e of Nut 

3'J A t:101l :nr i1 1"'a mb q lo ro 'll t . t'1V, "7Q t!" 
<! a~lgc '" o f 1nc!"e r·,r i. "'p' t'umb.r nnd " eo "." i n F( [liz ( 0"' '' i(Jht 
of cop 4:1, T" : t ) .. J'l thrJ 1 t b(>r ""'1 ~"1 1· " C' t ' nun-' r 
!Jc (:ome ~~ r:,"'1. 1ar , t . !'(lUr11 tho 0('11" e \ tl r, rt 1 ~ ti l t tJe I.l' r: . 

, 
.Q£...'1' (Il) J ' t i "'1..... ("If" J-1port -' rl C 

l?r nm t1-,.tll ive n by jj .ra.yr.tnll a nd J ohn ( 00. 0 1 t. ~ -:r.e· 
eentp. d. 1, 1 ,.r, t f3 TH )<"F' { lJ1 t o 0 J ~ ' t ~ t'1 IV,· t t r co -"'.,'1« ­
t1(1n r- of l nt '~rc" t to 1;ho br eadc • • 

1' .le86 oorr t31u tlone are ao 0110 o c 

V'~r i~ ti e8 wi th lo1t) vy ~1U ked. nu tB r.. uo ."W.va hill vy 

hue-ked tlU ts. 


"\ l1U 't.,nnd Perc 

r = -O.126.!4. 
-I· 
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H!re thero Ie no o,"8oointlon "tween t n . .. 
ra.ctere. Th" !>To portlon o f eked to unhur . 1 
not m!ltor11l11y (1 1ffo rant from one Tarloty to 10tl r. 

Weight ot' Unhueked Nut nnd \'T~ i8ht of Copr:,. po " nut, 
r. 0.7475 


Vnrlet1eo ,.:1 th he a.vy unlruo).:cd nute BlflO ' vn 1\ 
 r we i ght 0 copra. per nu t. 

le igh t of Unhuokc rl "". t a. nc\ 1"' c~nt:l. r:n 

r • - 0.3861. 

This v 'l.lue fm c." .f'ts th~t to eome extfPlt Vn t 1n T1.u·1e­
tlea wi t~ n1, vy unhllBkod nute t fle weight of c c"")ra. deorease. 
t"l~l[\tive to t u,' bur-ked nut wel pht. 

e lp:ht o f J-llnlred Nut and ~let ht of Co ' r" lilt" 1t,!t . 

r. 0.6369. 

YnrietieB ",1 th h~avy husked nuts .').1130 h ' lv "! n h.i~1 r 
'·:':ifht nf CCi"Oj."i\ no r n 't. 

r = C.!j:') 08 . 

'rhie cO .I·~~"1.. .. l. t.i.on vnlno ~tl P:P:(; 3ta thnt in v :,\ j' i'3 tl l) s 
"' rdch rnv'? . h1s(I'!'n' ~1"1 1( tV'l nut . J!! lj;:ht. t "F' \i( t ;dlt ot oo prtl 
re Jatlve t c t .l~n l rc iRlLt of 1!u€!h~rl nut ,1ecr&il.Ao",. 

~omments on Vte [\.bov~ Correlati.ono. 

TM most important of tho '). )ove co)'relatLd'18 i b t hn. t 
between \<JOil1::1t of thu lll.lf1k'}d ~mt . , tl.\ WElil ~;' l t o ,~ 00 ::11. per 

11 t. Al t h ou eh. u.e $ tao ted n-bo ve thp. correi3 tio!l b Ah .·.:, en these 
tvlO 0 hn,r 13.c tar s .1R ld, r.:h n.nc'l. po" 1. tiVR, ,.~-rAr ~'1~'" to the da ta 
-reveal ' Int~r(1st :L!'l.(): rli " ("~rencnc b. t ..:eu ll t ~ ..3 'I" ' ....·- i9 t ioa. 
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1 '1 ou t bl'oo rllnp: pl nts suc '" 'l B ma. i z "r1 1'1 m'n.'! 
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