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INTRODUCT ION

Although the coconut industry o Ceylonk is
of congiderable size, comprising the c.ltivat:on of
ceveral ni%lion palms, the rield per wcre of r its
und .consequently of copra is not generally sa'. fac-
tory. WVhere soil and managerient are both ;;o0i, vialds
of 5,07Y nuts per acre and above are not uncormon,
but the average yield is far below this. There ure
two main aspects of the yield proble:n which mav be
considered under the general heads o: ' ricilture
and breeding. It is the special ob .ol ¢i thas
memorandum to consider breedin, and select:on techni-
ques in some detaiff, with special reference tg the
work of this Institute. The agricultural si®, which
concerns the actual growin;; of the crop, and involves
all the manifold factors of cultivation and mand re=
ment” will be considered elsewhere. BHriefly it
embraces the yuestibns: how should a given soil
be hundled to give the best econonic return to the
grower? What consideration should be Jiven to the
various systems in vogue of planting, care ol palns,
use of fertilizers and organic nanures, cover crops,
ploughing, cvltivation, etc.?

Even with all agrdnbmicul techniques at a rea-
. sonably satisfactory - it is known thut the

y palms, in fact do not

he breeding of palms witn
ually with sood agri-
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* BREEDING AND SETECTION TECHNIQUES.

The use of Isolated Seed Gardens:

An isolated seed garden has been provided

for (Annual Report, C.R.I., 1954, p.9) consinting

of 200 acres of forest land, with & 50 chain forest
barrier to exclude contamination with foreign pollen
Planting has already been started of selectod LLT R
lings from controlled crosses bLetween known high

‘yYielding parents. Shbsequently nutural croseing

will be allowed to take place, presumably at ran-
dom, between all the palms of different mncestries
in a random assortment of progenies, in order to
provide elite seedlings for dissemination. The
assumption was that seedlings obtained in this way
would be of the high yielding capacity desired.

That this assumption is not a valid one is
shown by experiments conducted at the Institute.
Some results of growing seedlings from high yield-
ing mothers subject to natural crossing are now known
from an experiment conducted by the Hotany Division
since 1939, and known as the Latin Lquare Experiment .

The following Table gives a summary of the
results of this experiment ex Annual Report, 1949,
POSO"'

- SELECTED GROUP A CE UNSELECTED GROUP B I) F

Nutes Copra
flbs.)
A SELECTED SEEDLINGS FROM HIGH
YIELDING PALMS. » .. 1,431 620
C SELECTED GEEDLINGS FROM LOW
YIEI‘DING PATMS . o o e 1 ’ 306 583

E SELECTED SE:DLINGS FROM HEAP NUTS. 1,284 580
I-/-




B UNSELECTED OELl LINGE
YIELDE kS, )

D UNSELECTED SLEEDLINGS FRUM LOw
YIELDE.. . e e

FROM 1.1GH

F UNSELEGTLD SLEDLINGS Fioy suyms | U014 !
CUMBINED SLELLCTED A ¢ 1, 5 4 1, 34" i4
NSELECIL B [ F v B g
From treue res.lts it » tvRnrent tnat hien
yield is 1ot LIAH.“JLtﬁi by a ! “roup of of:
§pring frop hig: led**z mother pnlms exyoved ¢
natural Crossing. el Serilings from ki, ¥ieds
1ng Palus are very l;t' 0 b'>tt41 thar those fror low
1eloln5 ories . Ll,o whoe weaxli- are nct elfring-
ted i1 the nursery, Serndlin s el dirg
(Group DY are e¥en superior 10 tiuvia 8 (B ie
ers (Uroup 3.
A high yieldor Way Swe 185 hipr viedd

variety of cuuces:

1. A unusually favourable (5 4 L

€« atilr Cfiﬂl for good Versetat ive narncts
ir the eedling stajge tiese L ing: cor
lated wit)n 00d adiilt PRACA A # = T 7

Je Hybrig VIZQUR e 1o 4 f TR bl

nation of genas iy the heteroz oy
or b/brld pPhase.

4. Genctical SUBETrIOrity ir the form of =

minant yvield genes.

Grocup A corprisee a mi}Qu lot of Clings
protably all these tvpes of nothor after wearlings
have been ellrlnut ¢ in the seud beg.

Cousldering the factors which huve rade these
mothers hi;h viclding, what wre Lie chutices of therr
broducing hi . vieldiag offenr: nu
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il

]



A P

. Since the coconut (Tall type) 1 1
obligatorily cross fertilized. tgg pro;c:20;? ::yb‘
given mother is the result of ecrossing that -other
with an unknown number of fathers of VArying genetlica
make up. Every nut on a tree may in fact have diffe-
rent father. The chances of producing from any given
mother a high yielding progeny are thus very low, and
if the progenies are mixed, as seems largely to be the
present custom, it is likely, and this is borne out by
the experimental results, that the: would show, little
if any dmprovement over a mixed lot of seedlings from
unselected or even low yielding wmothers.

L i

The situation, in fact is similar to that known
to exist in a number of outbreeding plants, of which
the best known one is maize. If in n field of maize,
we eliminate all inferior plants and the resulting
elite are allowed to intercross freely, the bulked seed
from such a field shows practically no advantage in
yield over that from an unselected mixed population.

: It must not be assumed, howaver, that all pro-
genies of open pollinated single mother are of the

gsame degree of only average merit. It is well known
from the work of the writer that open pollinated cacao
trees differ in their power of transmitting high yield to
their progenies. Some transmit strongly, probably
through the possession of un especially favourable com-
bination of dominant genes, i.e. they are prepotent,
while others given progeny no better than average.

From preliminary results it appears that this situa-
tion also holds good with the coconut. If the pro-
genies of high yielding mothers are identifiable

it should be possible within a few years to pick out the
yield transmitters' and use theu for propagation, and
for intercrossing with each other.

Use of the Paired Cross Method.

80 fur I have dealt with the present situation
in which planting material is of the ancestry one mo-
ther x 'X' fathers, such material being of noi more
than average value except for the rare ‘transmitters'.

if
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It is possible by ccntrolled pollinatio

hybrids where both mother andpfather arg ;zo::f.

Such a cross has been designated as 'paired cross!

and forms the basis of a new method of truee broad-'

ing put forward by the writer several years ago.

What happens when a sigle high vyielding femanle in

crossed by a single "high yielding mnule? It is

clear from observations on other species that families

from such crosses differ markedly from each other. A

single human family for example may consist of gene=

rally short children, or tall crildren. They may all

be asbove or below the average in intelligence or

physique, or constitution. Eanch family is vaguely distin-

guishable by a special anssociation of characters so

that the individuals in it resemble ench other more

than if unrelated. :
The writer's experiments were maude with maize,

which resembles the tall coconut in being a typically

cross fertilized species. The results of a large

number of paired crosses showed that yielding power

fell on a normal frequency curve.

Some of the high yieldin: paired crosses gave
a yield of more than jwice the average. The average
yield of the combined paired crosses was about thre
same as that of the unselected material.

gince a proportion of seed from the paired
crosses had been retained, it was now possible to
make a re-sowing of proved high yielding pairs, and
this resulted in an immediate gain of about 30 per
cent in yield over the unselected commercial material.

A further cyvele of paired crosses between the
best of the paired crosses gave a still further increa-
ge in yield so that with heavy manuring it reached a level
about double that of the original unselacted type.

Long, Term Possibilities of Coconut Breeding.
It is thus clear that the long term possibilities

s
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of coconut brecding through the use o tha
are lmuense, though the long juverile .eriod Lefore .idle
quate dataare available is an obstacle to rnpid pr--rér
This fuct alone makes it all t)e more neces f |

iLATY 0 fop-
nulate a sound breedin:: policy for tie future based on
long yerm possibilities and {u conforwity with modern
genetical ideas.

paired or

Continued use oi Geneticully vuperior Paired Crosses,

, Goconuts differ frou maize in that once a patr
of trees hug been e.tublished to Zive uniformly hirh
yielding offspring when crosses, that pair cun be subd-
Jected to further crossing fur the production of mead-
lings, which afler screening for undesisable saedling
characters can be used for commertiaml d:stribution and
trial. The elinination rale is at present as high as
70 per cent. yome paired crosses will give a high pear-
centage of good seedlings, so that the eliminition rate
may fall to less than 19 per cent.

Isolation of Maternal Truansmitters.

If a paired cross is sunerior it meuns that one
or both pareuts is prepotent for vield, or t! .t in some
way the genetical factors on both sides conmbiie to give
good results. 1If single mothers are crossed with x fatherr,
the yield of such progenies will also fall on a normal
curve with the very rare high transmitters, or prepotents,
occupying the upper end of the curve. 1In other words,
given a sufficiently high number of progenies from open
pollinated mnthers, it should be possible to arrange
them in order of yield and pick out mothers which in
spite of having being indiscriminately pollinuted by
miscellaneous males, are sufficiently possessed of
dominant yield factors to ensure that thelr offspring
are also high yieldin;.

Use of Maternal High Yield ‘ransmitters, both as Males
and Females.

Once & maternal transmitier is identified, 1t cun

=
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be continmuously ueed to provide ramdlings for nt
It oan alno be used (a) rn paired orospsc, (b)v};r :nlf

fertilization, (o) ap male in axt .
yielding mothar palms, meiva croasas with high

Just an the progeny of a ningle mothar - |
superior, whatever tha nature of {ha mala m?:ﬁt.‘:{ :
evident that thes revsrae situation also holie good, namely
that onece fomila tronamittare are idantifisd, tiair pollen
ean bas ueed on pheno-typloally high yielding mothers, thus
making a very large quantity of good planting mtarial avaie
lable in a vary cghort tima, Indeed this mathed 1n the most

immed intely practical ona which pgon ba adopted with our
present knowledga,

Analogy batwean Cogonut Bresding and Animal Bresding,

A strong analogy ~xlots betwean this concopt of using 1
pollan of prepotent palmes and the current practice of animal
breeding where tha values of a hl) is assessed by the milk
yield of a group of hies daughters, and by the amount he ocan

gaiee the meen milk yileld of ths daughters over thit of thelr
ama,

———

Extenrion of ti» Crossing Progravmsa,

_—

When n few tranamitters have been identifled, nnd
when a few paired erocres have boen proved to ba superior,
the erosning nrogramme ecan be greatly extended, All known
high vielders oan pradunlly be studied and those proved
to ha non-transmittersecan be eliminated no the reoulte
of teete become known, TIollen from both mombers of suparior
paire con be tried on a large numbar of high ylelding fomales,

Une of Dwarf Palma to Spead up Identifignation of ‘ale
Tranemittors,

The procees of identifying male transmititers ocan be
spaeded up by the use of dwarf palms as femalou, Thay coma
into bhasnring very early, so that ucing a nuaber of dwarfs
as female parante, ench bunch can be pollinated by a diffe~
rent high vielding tall male. Since the dwvarfs are largely
self pollinated and their progeny reasonably homogenous the
progenies of single bunch:s on a palm, each from a different
mala, ean ba ntudied to identify the most prepotent males,
Progenies of from 5 to 10 seedlings will be adaquate to

-/
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make a preliminary and tantative soparatio~. If »=
i 3 £ » s . v_own!..

of 10 are nvailnhla they sheuld ba nl : o

of £ive ench, rlanta 8 tvo groupe

Belf Tertilization ni i {tm Impor$ance,

So far attention han been concentrated on pair erovn-
ing and on prepoteney in opan pollinated mtarial, It i=
now nacessary 1. disouss the role of mslf fert'lizat!
Singe t'is coconmut palm, at lenmt in t' » usual *all tyr -,
is a oross fertilized plant, 1t has nlnont gartalinly na;
mulated by mutation unoprosed by salection a larps mumde
of deletaricus recepeivas, Thene would coma to lignt on
selfing. Teleterlous racessive:s woull ulee coour in
paired crossee, cince tl:n parerts might be h:tarozygous
for the sume recenaive gena, iy analory with othar outh A4
gpacisn, =2alfin- vvould be expantad to reduce vigour, and
loan of vipgour i, eelfed miterial has baan rafarred to
in pom: Tndian wirk, In Inilon Central Cocormut Committee
4th Annual Report of I-4-48 to 31-3-1950, the statanant
in mades 'It 1s alro noticed that seedlinge obtuine! by
self pollination are less vigorous than epeallings obtalned
by either "crooses®™ or "maturals"., This statamant, owevar,
ghould not be aoceptsd at ite ficoe valus, Apart fron evida-
noe that zelfs of some outbred npooias, =,g, tomitoes,
cotton, ini1 cherry, show 1little if any inbreeding depre=
gaion, since pure linee of hoth cotton and tomito nre
grown eomerol:lly, 1t is likely that Aiflarant varistiare
of cocoant will respond to selfing in 41f ‘erant wiye and
to diffe-ant axtents, Inbrec!lins deapreassion does not
app2*ar to be lmportant in either the Dwarf or the Maldive
tyne, Tt iv ot leagt posslble that inbred 1inas of high
productivity ean b3 obtained in the rcoconut, wiich although
perhaps exhivlting cllight ibbreeding depresc’~a may compen-
gate for thies by their uniformity in yleld an! other
desirable charccetere,

With highr yielding pure linss, ths problem of impro=-
ved planting material will be largely nolved, .

Pilxing of Probotency by Selfing.

Once a palm is 1dontified as a transmiitar, 1t 1e
11kaly that come of its salf fertilized offspring will io-
harit its 'combining! ability, Combining ability has beea
shown to sogregata 1. maize, so that testing ol golfed

7%
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progenies which have arrived at the bearing stage w
patisfactory yield erhould be unlortalen, = S

Retention of Wenk or Abnormal 21fed Sendlincn,

It 18 customary to diseard wesk or anormal rredlin

[ J SP RGO Dag i : n
in the Beed bad, In selfed familins, however, all types
gshould be kept under observation for some time since it ie
from the rare recessives that valuable novelties miy ariee,

Use of 014 M™Mlns,

!

It would be us~aful to racord the total muts produced
by high yielding individuals durin~ ths greater rp.rt of thair
life historirs. In particular, palms should be souglht whiah
are ylelding under a low l=svel of nutrition, e.,&. in tha no
manure plote at the Inatitute. Palms may react differently
and iniividually to the envirommant, They may slow diffe~
rences in such charncters ss ability to tolerite mutriente
deficlencies, Aroupght raesistance, seasonal or uniform tear-
inr, resistance to fhotors causing senencsnce, eta, lMany
prlms on whichi yield recorde have beon kept are now old, and
by ths time their prapotency statun hae been estubllisiml
t'eir cromn will have bee=n so much reducad tanut tney ace of
1ittle value ne a sonrca of muts for eeedling production,
Neverthelase once established ae prevotent, oged and declin-
tng palms can £till be used as 8 eource of pollau to the

and of their lives. The rate of decline of guckh trces
phoulil be arractszd by special manurial treatusnt, Iresarva-
tion of polleun is 2n impovtant appect of breeding wirk and
it should not be difficult to deviee msans of keering pollen
in a viabla conlition, using contrplled temperituce and iu-
midity for loup periods, In this way a 'pollen biak?! of
valuable material con he maintained and palms used 1ONE after
they nre dead. Tinally the analysio for several years of
potash and phosphorus content of nut water of single palms
to 2n advanced age would be of great interect.

Selaction in the Seed 3e2d.

From what has been said it will be rzallped thnt ale
though all the techniques are now available for producing &
contimious filow of guaranteed hizh yiellers, the out mut of
planting matericl be very slow for some tims, Whan once
started, progrecrc will be rapid, especiually {f pollen from

e
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proved transmitters is used on rge scale t the -
pent time, a coreful melection saedlince in t o nnl}::v

for vigour and rapid germinaticn L{r mare !
Ll nre 'mportant than

Dr., D.V,1iy '™ at ils Institute (Anma! )
0sR. I, £80xr 953, p. 1) has rhown very clearly tiw- it v

u
of seedling select 'n in the murrary, The salie L0 .
are given in the Taole below.
JABLE
Average yleld per r~vg_agcording to : 17 nelec tion,
g‘}xt'zrial. nta, Differcnce Copra 1b, D1 rence
felcoted seedlings 2,646 1,273
Unoclected seedlings 2,358 288 1,136 137
Critical difference, 142 muts (P « 0,05) '
127 1b.c0o ra(P w 0,0 °
12 difference in favour of the selectc: sce ! (pn im

ubcut 12 pereent, bcuring ln mind that the unselects? proup
comprises all typer of esecdlings ranging from good to u:d,

To quote Dr, .V.,Livanage "The most i ort.nt factor ool

trivuting to innre.: A yields is a vigors. .el:ciien of
seadlings!, '&= see = :1ao to have obtain. i cv!l ce that +
the neriod tvan for prrmination 1z an im ortant Tootor, '@
gtatas 'Parint taken fov permin tion of se~i uute appearc Lo
heve n profond influence on the nerformatice of the palm

When aead m mrmincte early ey glve rise to palmo + .t
*Tower in s yrier peciod nd wre nlso move productive Loan
f1o9e that . sc “rom late germinations', Vheter e .Tly |

zermination riecessarily means ultimai~ “igher yisld, schould
5@ studied 1 more detail, Having noted a general correlae
tion betir . seadling chiracters and :lult behavdou’ the

nev: step 3 to stuly thr lincidence ¢~ wastage in "ingle palm
progenien, whether ovpen -ollinated, :1fs or paire! crosses,
Th~ wast-c» of ser  'in ', ia the procecs of scraening for

wigour, is at pre -ut lairge and it is olear tnat this wastage
‘uld h> greatly -cin-21, if not largely eliminated, by thes
.leticn of pare - - -ing inferior off:poring. A survey

of existing nurscry m 127 from raired ¢ros:coo confirms

this thqory., Some prc i are unitormiy and ~finitely bni,

= 8
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Others are comparatively good and at ths sams tise vory

. &™orous, Parante of bad progenies ar .
from further ntudy, progenien ara being alinmirated

_ This established correlation batween so-~d1ing
charzacters and adult behaviour, is the most im ortant meanme
known to us at precent of providing supsrior planting ~ate-
rial, It must, howvaver be borne in mind that seljration
at the seedling stige involved the possible dostristion
07 rara but superior tyres, since not all puperiority aan
bn detacted in the seedling stage, and in particular -low
growing palms carrying valuable genes may be eliminato4,
Nevertheless the search for ocorrelations betweon the
charagiars of the seedling and those of the adult should

ba und rtaken in great detall, espocially from tha in
of wview of physiology, 3 i

Rejuvenation of Old Palms,

: The cocomut palm is potentinlly immortal., That is,
1t will contimie groving in height indenfinitely, up to

t’s point at which furth:r growth in height bacomen im-
pcssible for mechanieal reasons, It is elear howvever that
adventitious roots ean be induced to grow from any part |
of the trunk, perhaps almost to the crown, By the une of
t'e alr layering method, in which a large bag of some
moisture retaining substances is placed round the ston

" some 10 feet below the crown, asd kept moist, roote will

be developed, At an appropriate time the palm can be
lowvered to the ground, the stem gradually cut below the new
root system and the palm transplanted, It is thus impor-
tant to perfect the rejuvenation technique by 2 sufficient
mumher of preliminary experiments. 1

Posnibilities of Vegetative Reprodugtion.

One of the most important problems confronting the b
brseder is an answer to the question : can the cocomut be moul
to reproduce vegetatively? It 1s fully appreciated by
growers of rubber, cacao and tea that the uniformly high

yiald for given environments of vegetatively reproduced <
" meterial, i.8, from cuttings, buds or grafts represents
the greatest contribution that sclence has so far mace to
thase industries., Some plams, e.g. the date palm, -have
the power of producing from the base suckers which gan bs
usad as propagating material, ' The best variatiss of date

/-
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palm are vronngnted in this way, and the elones tawve 'wan
named, Although the possibility o’ vegetative resprod .ction
is at present remote, theare are indieations that thn T ahlen
is worth while following up, '

Twing and _their Tmportance.

The occurrence of 'twine' aprarantly elw ve 'idontieal)?
iz br no means infreguent 4n the cocomut and trinlatr hive
alno been raecordad by Dr, TLiyanage at this Inatitute, Tvins
are a ppeclal cone of polvembryony,-~the produostion o’ a
large mumber of usually identical embryos in a single need,
such as occurs in some types of mangoe and e¢itrus,

Twine are valuahle both in nhysiologlenl and braeid
work, Paire of twins can ba used for a partial nolution of
the moet diffioult question freing the braeder, thas sapnra-
tion of the effects of heredity and environment, Tlue if
both members of a pair were high yeilding, it i erident that
heredity is playing a considerable part in determnining
yieliing power, ani such palms would be mora useful for
breelling than 1if the results of o single palm only were
available, Studv of twins would also help to provile know-
ledga of the nutritional reauirements of the ccocnut in
difforent soils, or under artificinl conditions. It i»
unnacessary to labour the point hare, but refererca may be
made to the nee of twins in eattle for tha solution of any
problems of feeding and managoments,

Polyembryony, Y

The question of polyembryony is mentioned by Hﬁrnyuna
and John (1949, 'Varieties anl forms of the soconut', Mudras
" Agricultural Journal, 36:1I)

They stnte:r 'This is the phenomenon of a cingle cooonmu
producing more than one geedling, The numbaer may be from two
to four!, There authors make no reference to the exiectence
of identical twins;, nor do they appear to oppraciate te
impor tance of twina or polyembrjyony for phyeilogioel and
breading studien, .

Tha genatiecnl basis of twinning, if indeed it 1a gine-
tically controlled, is not known, If inherited, ths taulaneoy
. aonld he inecrensed by selaction.

- N
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Vivip~ry.

An approach to the gquestion of vegstative s -
oation is providsd by the phenemenon o€835r§:~2vju’fl§%xln
referrad by Narayana amnd John (loe oit,) anl I-ial (1938),
'Here the young femile flo-ars, instead of i:velupin: ints
normal nuts prow into bulfril= or small seadlinyc, whieh
wwerer vhen plantad in tha ground failod to ent:hiiah
themselvas?, Althoeupgh nov remrded ns merely n culonity,
vivipary would he of the graatest use in hota nhys-ologlenld
and breeding work, providsd the bulhils eould *»'rnotnl.
This does not secm ta Ha an incnpernhia prehlem § 7 =adarn
horticultural techniques are enmployei, Vhnt ir re uired
is that orosres sheuld he mede bhatiasn the vivir-rione ty-e
and various novimls in the hope of produging pal s wihich
shew ouly a pariial develo-ment of vivinnry, siml tansounly
permitting vegetative miltinlicrtion and higi viald,

Tha Suckerins habit,

'"This!' say Narayana ond John! is n rare inatance of
n coeomit tree preducing guelrers like a nlantain'!, Whan
neparated from the parent tree an! plint2d in the fie'd the
pucker gave rise to a normal trea, We nre not teld whethar
tha sicker in turn produned other aurckare, Tha genetionl
banis an' suckaring ia not known, Thr enckering labit e
also been founi in Ceylong and it may not be uneonmcn,

Toth suckzring and vivipary may be dus to hete-ozygous
dominante, In this onse tha characte™ could be trarrc 1itted
to lorze mumhers of offspring,

Pozgibls Inluction of Adventitious Buds,

In some plants it is posesible to induce the formation
of buids from the surface of a ocut stem by hormone trectment,

The experimeont should be tried of cutting n palm to
e height of soy 3 feet from the groun, plast:ring t out
purface with heteroauxin and covering with polythene, It 18
remotely poc-ibls that bude may develop from the su-fnoe, in
whieh cage the firet step would be to root the palm 10 foat
from the erovm, transfer it elsewhere, and then try to
i{nduce buds to form on tha 2 foot &tump.

afa
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Posnible Tnduztion of huds from I~nf Jeti~lg,

In somo plentc, a leaf will Yoot vha plaert in
| ¥] o . by .
euitable medium but will not norma ly fo€s a al, 1P
however, tha patliole {- woun'ad, an wirantiticus it

miy be formed on the out surfice, Thia axna-im i
being tried, i

Tha veo of ‘iinloids,

A haploid 1a o plan'(whic.'-x Aevnlopa =01 nn amls

out fortilization, It is usually c'mrizts=ined by wvea' and

spindly growth ri1 by oterility viiah niyy 4 nbnolute

both male anl female sideas, or in some instances it =
be partly feirtils on bAth or 1 sile, O
only on: sat «° chromoromac it thalr sontainnd

renlon,
By t'2 use of colehieins 291 othar metholn

tie ohrv.aonome

somplaim:nt can be dcubledl aunl! complate Cirtlilty rastored,

A dounled haploid i1l sliow by its Adagras of vign.. how
long c ntinu=d inbreeding will aTleot vigour in an open
pollinsted plant such as the coconut. Whau anlf pollinn®

a doubled haploid will breed tiue, If prevotent for yloll

all the pollen will be of the o uma stlar! for ero-uirg,
If high yielding itself it will give uiiform progens in
thls r:ppect., If doubled haploids can » obt . inai {n
thae coconut 1t may % immedintely voacihla ta Plx hiph
rleld cu ons onsration and obviata L' dranry 1 ocene ¢f
mamny years of selection and selfing, The mathodology of
lmploid induetion 1s now foirly well known, I‘Liplcile
ocour com2times as one memhor of 2 nalr of twins, though
vhet =+ thnis occurs in the ccco'mt iz not 7=t known, Ot
methods comprise (a) use of ¥ royel pollen, (b) ure of o
crollen, (cj use of pollen of another specic., usually in
te game sawme genus, It will t'me b2 clear that work on
haploids should form a most imortant long temm project.

Jarietal Differences in Geographicnl Rieen,

IMPGUIANT DATA Ou SOMG VARIKTAL CiARACTERS

OF GTOGRAPHICAL FOMB OF TT'7, 2CCCNUT ARE

GIVEN BY NARAYANA AWD JOIN (loc.cit.)
AND F2ESENTED BEro/,

SR

31 rinntn og vin

»
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veight Velghit  Percen- veig . I raentée

Variety or Form, of un- of lur- tage of cr'a go auors
melted ked mts,mt, rer ‘mt, por Lupe
mits, CGCrams, Grmn, ked oat,
Grms,

l.Tariaty tyniea. 1,134 A54 40,0 153 5.0
2e foTNa lacenlive, 1,219 510 11.8 15 X .8
deForma puasilla, 709 229 31,7 60 o7
4, Torma kappadan, 1,929 103 10,0 332 -

be Porina sinmea, 1,899 757 38,8 221 30.0
B.Forma gimantea, 1,786 878 49,2 180 0.8
7.Type Andnman ordinary 1,701 558 32,5 170 30.8
8, forra nora-suinaannn 1,105 368 35¢3 213 57,9
9,Forma conhin-e*inensies 1,162 6502 56,1 140 21.5
0eTormn minvanin, 1,616 93 57.9 200 ©1.4
1,Formn maldiviana, 623 317 50.9 £4 e8.5H
2. Yoriecty nnieanta, 5106 283 55.5 141 49,8

4

Sirze of Nut in {lelegtion,

8eleation for nmore nmumber of mits iavolver tin
danger of increnci»g number and Adeerensing nize (or velight
of eopra pur mt). As the nut beecrmea 1lirve t'e numher
becomes smaller, though the correlation ia rnot abeslutls,

Correl=tions of Taportrnece in Sleagtinn,

rom dota given by linrayana and John (loc.cit.’ =re-
sented halow, 1t is noreible to oalmnlate ae~tnin correla-
tions of intarcst toc the breader,

Thesa correlations are as followa:

Weirht of Unlmelked “ut and Veight of Miskad "ut.

r = 0.2603,

Varioties with hsavy unmsked muts also asva haivy
hieked nutis,

Weirht of Unimaked Nut and Percentapge Thak-4 Iut,

Y = «0,1224e

e



Hara there 1s no associntion batween thina tv- ghae
racters, Th: vproportion of msked to unhurkel weiche ig
not materinlly different from one varlaety to azotlar,

Welght of Unhisked Myt and Weight of Copra pa-~ Mut,

Y = 0.7475

Varieties with heovy unlmolked nuts also ‘niva n Mighar
velght of copra per nut,

Wolght of Unimcked ™t and Drresntaps of 2eprn per Ihgket ggﬂ
' s 0.38610

This value surrests that to some extent tmt in varie-
tles with hsavy unhusked nuts the weight of ccora dscreases
relative to the lurked nut weight,

Welght of Misked Mat and Weipht of Corrn Ny e,

rs=s 0.6369.

Varieties with heavy 'meked muts also hive a hipgher
viedght of cooirn per ot

Wolght of Ihgled Mot and Pere-ntope of Cor?a_pror "uanksad Nut.

r = C.5608,

This cornlation value suepents that in varisties
which have 2 higher msked mit solght, the wolpht of eopra
relative toc tin veight of 'meked nut decresas,

Jomments on the above Correlations,

Théd most important of tho wjove correlations is that
betwaen waisiat of the tunkad wmuat -nil weipiit o eonra per
nut, Although as statel above the correlsation betwsen thase |
two characters is hich and poritive, rafarance to the data
reveals intercagtine di"Cerences batwesn tia varietics,

Commaring Mos, T ard 8, wo oce thut the weight of the
unhsked nut i1s not significontly differeat, I'he weight of
ths hisked nmat for Ne.I 1s 454 grome, while thnt in No,8
is conciderably less, I68 grame, That means t.at these
two varieties differ in the percentage of Mmskcd nut 40,0
per cent ag ageinst 35,3 per cent, y
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Whan we come to welght of ¢ rra per mug, 0.8
is superior, halng 213 grame ng ngainst 159 grumn feor o, 1.
This 18 reflect-d in a grantly ineraased psrenantize of
poopra per usked mit in No,9-57,9 per oent as agninst 35
per cent in No,I.

What matters therefore, 18 not the ragnituds of tha
correlation coefficiant, but the extent to wiish variating
deviate from the linear relationi™p, A high wolgat of
copra mn2r mat in a huskad mut o” modium aize is probahly
the bect combination to go for, although our preasant
knowledge Apes not enable us to say what ti1o optlimum
valuas of these charactere £Mould be, Buriter dotailed
studies are negesaary on tas nigh yielding piinn vihieh
Yave basen recorded, copecially on the relationship of

welght of comrna per nalm to nuabar of rutz and walght
of ‘copra per ouat,

Tybridization batwean Worms and ’aristiaes,.

In outbreading plants such as maize an1 in muny
foreast trees crosses botwoen racen fron 1i°Tvan% 1o02ali-
ties have of'ten increased productivity throug: hybrid
vigour., The coconut exists in o lnrge number of racas
-peattered througivyut a wide area, andl it is iavortant that
"efongses hHe made betwasn them, Sucihi orossas aa tha large
form Kappadan vy puslilla-~theform wilth a large nuabor of
small nmuts, would be of great interest, since the welght
of the hybrid nut misght follow the geomntrical mean pattarn
all nossinle comblunations, howowver, shoull he triad,

Mroridization betwean Tnll and Duarf,

Trinls of crogses of thia type hive been mide in seave-
ral parts of the world,

Althousr the dwarf coromt his many discdvantages
compared witlh the tall cvyva it hasg soms alvantages. It
is eurlisr maturing, easier to plek, cultlivate and 'manure
and replnce, Its oreeling syetem-.prademipantly that of
an inbresder with an occasional out creoas lands to a cone
silderavls degres of uniformity in the off-spriag-mich great-
ar 1in fast than that in the progenyy of tall pareuts, The
bybrld of Dwarf x Tall seews to %3y of graat merlt, bedng
interwdiate in most charncters, sarly maturity, grect

4 |

—-/.'
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vigou®, ete, It s2nme 11%aly that £ s une « £ cont: :lad
tyb+1's, (naired iroesag) of duarf %211 my £in1  tan.
81v2? usa iz comn~einl practies, Tha protuctlon on - largn
scalz of Mybtils 111 provide an oprortu ity »f nscoaning
precoteney in high y 21ding talls, It 10 14k:1y th-t coma
ero ses batwe~n prapc ont talle ind salected Awasrfs 411
give relatively unife 1 and Sighly productive kyori® , and
it is further llkely 2t prapotancy may by a fiyel ~c-srty

ol poms dirarfoe..

The porsibility of new an? valurbla tyr»s 4% ¢'r 3e~-nd
generation of dwarf = tall and in the ! rbrid ¢ o2:sed baok ‘o
selectel dwarfa and t211s must b2 kept in min”

Sugrections for Ixpar tal M ok,

In making supgg tions for exrerimeontal woir'k I do not
wish to convey the im reession of i cating a oo"nlicated proe
grarme of lonp range ‘2search with- &t mach refec-nce to the
immediats fMture, A1l the experim: tal work nn Tar rirgested,
eni summar ized below, Mis an imnort nt vrictic ! aim in view,
an! is d-' igned to sho-~ten the timn taken for Hr-ecdine 10ore 1
efliei~t nalms and tn inoreina the effiolsncy ol tle Lraeed-
4 e [ (Y of s Fo T Yo Te O

1, Ideutiflcat a of prepotent high yiallirs by co=m
parloon of 1 large mmber of open pollinm ted pro-
ganlasn,

2. Idantificatiocn of nrepotzuts by cr o oinm high yield-
ars - 4 group . eelected dwarfe.

Lo
-~

e Stuir of o lar te numbsa? of piired oronfnee in pro
g_i{':.l' i \.‘.‘ Suf :.1013"‘03 I'.".LZ\}n

’

4. f')‘b..,, 3 Of p"‘o;‘ren‘\:  r f?nm "".i’;.‘ y!‘l'?.‘ '!(i?‘t’l, li‘\c"‘.?f‘q ’ 390“
‘ deal typs crasesd it podlian of prevel transe
mitters, thus thcoreasiog the numoasr of piaired
aropses Tor detiiilied obacivation,

85, Study of rrosna; batween geograpntloeal for posibla
ntilipotion ol hydric vigenr,

Il

‘/.-
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3. Btudy of selfnl proranies, with zproinl vef -
to inbreeding Aeyprenclionr anl! r ~s roocar ~ivne
vosegiole v.iue,

e 0
"

7. 3earch for luinleoids, Matiodn of doudblin- the
ohromosome numnher of harloids,

Be Study ol twinsg, trirleta, volyrmbrrouy, rugle~ o
and vivipary with refaraice to e21atiec ele 'in

pssible useon for gegetative reproductior,

De Study of seedling pliyzinlory 4in orler to e seud-
ling selnction more efiicicnt,

10. Correlation of r‘,-‘;’llin:" ¢’ arnetere with »lult ohiie
racters of wvalune,
1+, Use of tiiins, triviete and suciars for mutritional
% L 4
and physiologic:l & tudy.

2, Studr of L ralationchip of « ight ¢f corra ner
palul to mamber of nut. , mt welght and 1o igat of
GOT‘M { ner 'I‘J.t.. '-‘,.‘_71 t’.‘c (bj(_‘ct (.'f‘ ’.{ﬂt“,,"f 3 '_," \,'lut,i-
pum values for sclection,

13, Study of vossihle mrthwds ol vzgetativae regansration,
i.e, horawcne treatiasnt of cut atuazs, petiole wound-
ing ctc,

14, Study of mosthoda of rejuvonsting old ;nlne hy niy
il o.rer ing.

v

2hth January, 19857,

e 9 a® ¢ N
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