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It gives me immense pleasure to be with you today to
pasticipate ia the Netional Symposiwm om Coconut Sreeding and
Nanagenent and to share my thoughts with you. I would itike
to congratulate Dr G Silas, Vice Chanosllor, Kerala Agricule
tural aiversity for orgaaising this National Symposium in
oesllaburation with the Central Plantation Crops Research
Institute and other agencies involved in coconut research snd
development ia the cowmtry.

Among the world’s appreximate 2700 species of palms,
cosonut is the most versatile providing edible and industrial

oil, protein-rich milk and iavigourating water aad aslso wvalusble
source of tisder, fibre, reofing and matting material end alse

& number of products frem its shell. Cocomut £ibre is welued for
4ts elasticity and resistance to mechanical wesr and dampuness.
By-products of codx industry such as pith f£idbre, dust etc. sre
put to a variety of uses for improviang the soil tilth and coanserv-
ing moisture. 7The trees is rightly called the tree of heaven
*Kalps Vriksha® as very few other cultivated plants fave such
highly diversified utility as the coconut.
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Cooonut is growm in more than 90 couatries of the trepics
and India escupies the third position in terms of production
among the cowntries next only to Philippines and Indomesia with
an amaual productien of 644 nillion nuts. An snslysis of the
trend of production and are: in the country shows that the ares
increased from 0.359 million hectares in 1949-30 to 1.23 sillion
hectares in 1986-87 and t he production during the period incressed
from 3,448 million nuts to 6,484 million nuts, ‘m per eapits
availakbility in India is \mtd to be 11 nuts in cowmparison
with 220 nuts in Philippines and 200 nuts in Sri Leaka. This
only shows the need to raise our per capita avallabilisy by
incressing the productivity of palms. Eventhough the preductivity
of coconut per hectare is comparable with yields of other cocomut
growving countries the per palm productivity is alee low i.e.
about 3% awta/palw/year.

Traditionally Kexala acocounts for the lions share in
cocomut production with 56.8 per cent of axes and 47.35 per eﬁu
of total productiom ia the comtry (19835-86). It has bemn
estimated that in Karala there are 170 million ecconut palme
with a palm dmsity of 229/he. I have been told that sheut
10 million people dspend directly or indirectly on cocemut
eculture and industry for their livelihood., Coeoaut cultivation
alene provides 70 mandays work/ha/year, which works out to about
78 million mandays per year.

Unlike other commerxc ial crope, cooconut is essentially a
ssall-holder's crop. It is mostly grown in homesteads and
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ssell farms. There are about five milliomn coconut holdings in
the comntry with 98 per ceat of them less than 2 ha in extemt.
In Kerala State alome it has Deen estimated that there are akout
2.5 ailliion holdings.

Coconut contrilbutes to about 7 per ceat of the tetal vegetable
oil production ia the commtry. Aamual per capita consumption of
vegetadle ofl in the country is omly S lq'ca-p-z-a to 20 kg ia
ma countries, The a§a&hh1¢ oil production from traditiemsl
ml crope in md.‘la is highly inadequate to meet its ineressing
damand. India hes imported 1.6 NT of edible oil during 198687
and 2.3 MT during 1987=88 at an estisated foreign exchange worth
Mupees 1,400 erores. As the gap between dannd and supply is
widening every yesx, the mometary éraia due to import of vqcnbh
oil will alse incresse unless we resort to drastic actiom
ismediately. The role of peremnial oil yielding crops 1like cocomut
and ofil palm te bridge this gap is obviocus.

Research on coconut improvement and uumt'tn India
started in 1916 with ’thc estakblisheent of four centres, one each
at Kasaragod and Pilicode and two at Nileshwar in the west covast
under the erstuiile combined Madras State. India was the first
osuntry in the world to initiate coconut hybridisstion programme
in the early 30s at the Central Coconut Research Station, Nileshhwer
and Central Coconut Research Station, Xasaragod. It is to the
eredit of pioneers likes Dr J8 Patel that the exploitation of
hybrid vigour vas conceived and Implemented ia cocoaut more thea
half a century age.
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Inspite of having an early start in terms of research
efforts to improve the coconut production and productivity, we
will have to admit that ¢t he progzess has been slew till
recently. 7The perenaial aature of the crop combined with in-
hereat difficulties h st wiying the successive gmerations,
the long juvenile phase afle some of the majoxr factors respomsible
for this slow progress.

During the past 70 years the studies conducted in differeat
research centres on various aspects of the eaéauut palm in the
ocountry have produced valuable iuul.ta of practical significance.
In the process of field a pplication of valid noureh findings,
the research is alse fed back with problems from the field.
However, the feed back hes not always complets, so also thw
transfer of techmology available at research cenires. Mamy use~
ful research results are often left unutilised and un~obeerved
in the strategy of coconut development. _

The iaitial prograsmes on mut'ruoétch included standard-
Ssation of selection procedures for mother palms including ideati-
fication of prepotent palms and perfecting seedling selection
eriteria. Criteria for selection of mother palms/seefauts and
sesdlings established by the research workers have proved helpful
in producing quality planting materials. The germplasm eollection
and conservatioa programme initiated in the early 1930s reseived
further impetus with the support of IBPGR during 1970s. The
cocomut germplasm at CPCRI consists of 86 awtic and 41 indigenous
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cultivers and wnder the Kerala Agricultural University we have
29 ametic and 34 indigemous types. The germplasm at CPCRI iacludes
24 accessions frem six Pacific Ocesn Islands collected with the
support of FAO/IBPGR in 1981 and meintained at the World Cocomut
Sermplam cutuhmuu.k Thus the Indian gexwplasm holding
collected frxom more than 25 countries represent the largest
holding of coconut germpl asm, though the Ivery Coast esllection
with about 70 trees ia esch of the 32 sccessions is the Riggest
pepulation of cocomut germplasm. Evaluation of the germplasm
hes lesd to the fdentification of high yielding cultivars like
Andeman Ordinary and Laccadive Ordimary (indigemcus) and Philippines
Ordinary snd 88 Green (emotic) with 2S5 to 30 per cent higher yield
in terms of mut compared to the local cultivars. As all of you
are avare based on the performance, laccadive Ordinary has been
released and accepted for large scale cultivation ia Kerala
State.

The most significant coatribution in coconut Dreeding ia
t\is country has been the production of coconut hybrid betwesn
West Coast Tall and Chowghat Orange Dwarf and its reciprocals.
These hybrids shen raised under available conditions and with
proper management have deen found to bear earlier and yield wore n
sumbes of nuts and higher copra out=turn than the local exltivar
west Coast Tall, HNowever, further analysis of the performance
has indicated comsiderakle variation in yield of progenies derived
fzom eross combinations imdicating the need for selectiom of
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individual psrental palwms in hybridisation programme. I am

happy to note that the breeders at the Cemtral mmstitute, hnh
Mpricultural UsSversity snd Tamil Wadu Agricultural University
have been contisucusly producing and testing the performanee of
vazrious hybrids and in recent xuntmh\uu}.«n‘m
Chendra Sankera (COD x WCT), Chandra Laksha (1O x COF), Lakshe
Genga (10 x GB), ET x DG (VIC 1) and &CT x MDY (VI 2) with

an increase in yleld ranging froem 23.7% to 82,.8X over the West
Coast Tall. Though these works are commendable, I emnot help
but mantion the reluctance on the part of scientists in releasing
high yielding varicties and hybrids in coconut. Dx JS Patel
Eeported the manifestation of hybrid vigour in cooconut in 1932 aaéd
the first Tall x Dwarf (T x D) was planted at the Resecarch Cemtre
at Nileshwax in 1934 and the first natural cross dwarf (NCD)
(which later presumed to be D x T) was planted at Xasaragod in
193%. It teok ancther 46 years for the scientists to come out
with recommendation for release of the 3 hybrids sbout whieh I
mentioned earliex. MNowever, I am happy to note that after 1985
five hybrids have been released and the Kerala Agricultural
University is likely to release another 2 hydrids, namely, Andaman
Ordinary x Gangsbendam and West Coast Tall x Gangebondam shortly,
All these show that after considerable stagnation in coconumt
bresding, in recant years we are proceeding ia the right airection
and every efforts are being made to identify the best hybrid
eonbination and thereby oomtribute to increasing production and
productivity of cocomut.
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It will be pertinent to snalyse the availability of
pPlanting materials in these elite hybrids and varieties relcased
in recent years. It has been estimated that the total productiom
of planting materials ia tho country is about ten milliem seed~
‘lings every year. Out ef this about six million seedlings aze
produced at variocus State Govermment aurseries, seed gardems, ete.
and balance of about 40 lakh seedlings are produced by privete
aurseries and coconut grovers. Among these, omly sbout 0.3 willitom
T x O hybrid seedlings and few thousands of D x T seedlings are
produced at present. Though large scale production of T2 D
hybrid seedling progranme wes initiated in the 60s in the State
of Kerala, Karnataka, Tamil Nadu, Aadhra Pradesh and Orisss, the
desired impact of these seed gardens in terms of seedling product-
don has not been achieved . A mational group meeting called by
my colleaguwe Dr XI. Chadha, Deputy Director Gemezal (Merticulture)
ea "The strategy for production of planting materials in cocomwt®
at Kasaragod in Januvary, 1988 has estimated that the total demand
for the plantiag materials in the country is about 15 millien/
year which iaclude seedlings required for (a) 30,000 heetares of
nev planting, (b) reeplanting and under planting for rehabilitation
of root (wilt) affected areas in Kerala and (c) replanting and
undexplantiag of about 2 per cent of the area in othex states.
A Jook at the present infrastructural facilities aveilakle for
production of hydbrid secd lings shows that smong ma jor cocomut
groving states we have established about 960 hectares of seed
gardens and another 80 hectares of seed gardens are proposed to
be established ia the states of Assam, Bihar, Madhya Pradesh and
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Orissa. The seed gardems in Xamataka, Temil Nadu and Orfssa
established in the late 70s have mot achieved full scale commercial
production dus to various reasons. Repeated replanting had te
be undertaken in many of these seed gardens due to lack of infre~
stmtuzai facilities and f£inancial resources. ¥hen all these
seed gardens attain the full production level it is expecteod that
thc‘ country will ke in a position to produce sbout 1.5 milliom
hybrid seedlings in the course of next five years.

b 4 nceé not emphasis to this group here that ewolviag varieties
and hybride has to be a continuocus prooess not oaly to achieve

higher vield but alsoc to develop tolerance to diseases like zoot
(vilt), Tatipakka, Thanjavur wilt, etc,

out of a total ares of 0.7 million hectares mnder coconut
in Rerala State, approximately 0.4 million heectares in the eight
southemn districts are effected by root (wilt) disease, A yveceat
survey by CPCRI in collaboration with the Department of Agriculture
and other sistor institutions has indicated that the total sanual
loss dus to the diseass is about 968 million nuts. The csussl agmt
for ocooonut root (wilt) disease has been established as Mycoplasme=

1ike Ozganisme em the basis of consistant association of the Mios
in the disease affected palms and its total absence in the disesse
f£ree palms, in the tzansmission studics and location of MLO® in the
phleen tissues of the vector. All of us aware that it will not be
posaible to offer a cure to the xoot (wilt) dissase by wvay of plant
protection msasures. Application of tetracycline hes indicsted
temporary remission symptons. Nowever, this chamical camnot be
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used for during myeoplasma 1 disease of plants ia view of the need
for xmatql muutm to get the 'wnc eoffect, the m o
asnd acmhuen of residues in the system. The strategy for the
highly disensed contiguous belt has alzeady bemn spelt out by my
oslleagues at CPCRX fn tepms of proper managenent, uumm.-
tegy has aleo been ‘fomlat-l for the mildly sffected areas.
Nowever, ss a permanent s olution it is imperative to evalve
varietias tolerant/reeistmnt to the disease.

In the case of root wilt digease which is oaly a muuc;q
but not lethal, the health and yield of affected palwms can be
dwproved through adoption of integrated management practices con-
sisting of applicaticn of belanced fertilizer,additional organie

mpttexr ralsing green manure crops in the basing snd summes
irrigation etc,

Research programmes have been {nitiated by the rreeders
working on coconut by way of screening the availabdble germplasm in
discase endemic areas, collection and evaluation of germplasm
fzom Pacific Ocesn Group of Islands and also exploiting the geno=
tyres which show field tolerance by appropriate breeding methode~
logy. I am glad to pote that though belatedly a dynamic bndm
progremre has been initiated at the Kayengulam Regional Stetion of
CPCRI to exploit the svailable field tolerent types, It is in this
context that the ICAR is ocontemplating collaboration with llamnu
and kKaldives for exchange of coconut germplusm. The mejor objecti-
vee of the progranme is to locate resistance/tolerance %o root
{wilt) disease. It is understood that very little work has Deen
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oarried sut to conserve the variability ia coocenut germplase in
these countries. mméu. the preseat collaboration proposed
will benefit doth India an @ host countries in documanting and

sonsexving the svailable variability in these two coumtries,

Mother major production constratat felt in recemt ‘years is
inexzonsing drought situstion fn the coconut producing states. X
am told that during the gevere drought in 1986-67 many of the
cocoaut plantations under umeirrigated condition suffexed. The
drought tolerant nature of recently relcased hybrids, namely,
Lakeha Gange and Chandra Lakshe has been proved by laboratory
screening tests and these information has been furthes supported
from the field data. Likewise the susceptidility of Chandra
Sankara to drought has been revealed threugh systematie studies.
X am also happy to note furing my recent visit to CPCRI that Pr Vv
Rajagopal and his group have already ideatified the desirable
traits for drought tolerance and tased on the methodology developed
fev genotypes have been identified which are taing effectively
utilised in ths kreeding programme.

I am happy to note that the research workers in cocomut have
come out with numker of recommendations in the past which ¢ |
adopted cen definitely increase the yield and income from the
coconut palwm. A Mrétold increase by sultivation and meauring
and six-~fold incresse by manuring ané irrigetios ia yield has deen
achieved in the chase of dNest Coast Tall. Nutrient upteke studies
have indicated that the hybrids are more cfficient convertors of
applied nutrients than West Coast Tall. The drip Axrigation
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teshnique developed for coconut gazdens st CFCRI ensures supply
of daily requirement of water to the root seme eliminating loss
through evaporation, percolation snd seepage, This also helps ia
saving of 40 per cent of water thes the basia irrigstion system,
with considerablc other advantages. These management practices if
adopted properly in the long way it will double the coconut yield
£rom existing plantations.

At CPCRI, the ovonomic evaluation of the hykrid COD & WCT
under rainfed conditions showed that the pay=back period in the
case of thiz hybrid is 8 years as against 10 to 12 years in the -
cane of 0T, The fertilizer response of the same hybrid indicated
that 500 g N + 300 g PO, 4 1000 g Rz&Vquyux gives higher net
retuzrn than higher levels of fertilizers under rainfed condition
in sandy loam soll suggesting that this hybrid is efficient com~
vertor of emergy, thus, most suited to small-holder environment.

The cropping system nodels at C°CRI, "asaragod have attzacted
the interest all ovexr the world because of their relevance to the
present eaviroanent. Under raianfed condition, coconut + elephant
foot~yam combination could fetch highest return folloved by
goconut + gingex. However, umder irrigated system the multistoreye
exopping inwlving coconut + pepper + cocoa ¢+ pineapple could
genezate a net retumm of 3.2@000/11: eampared to 15,6,900 £rom
rainfed coconut mamocrop and m,.11,400 from irrigated cocoaut mono-
esop. Similarly, coconut=besed mixed farming involviag production
of foddex grass in the interspaces of coconut, traiming of pepper
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umtm. raising of fruits and vegetables srewnd form
house, rearing of ratbits and maintaining 35 wnite of crossebred
eovs in 1 ha eoconut gard en could yleld a net retum of 3.14,500/
ha/year. Whem we consider the fanily labour inwolvement, the
sarnings to thel family a= a whole could ke as high as £, 35,000/
ha/year from this system. It is therefore considered as a self-
relisnt small-holder model, |

I £ind from the prograrme that most of the prodleme connected
with breeding for higher nut ané copra preduction, better asality
attributes, breeding for pests, diseases snd emvironmental stress,
€rop management and kiotechnology and processing technology are
to be discussed in this Symwposium. While these pIogramnes age
dxawn with considerakle tipughts, I am sure that the Symposdum
will give serious conaideratioan to the following points whieh
goquired attention.

1. The constraints in availability of quality planting
materials has beem indicated by me earlier. Zvem with the full
production potential of seed gaxdens in the mt:y,. we wny be
able to meet only 1/10th of the planting material reguirement
annually, Consiferadle sttention will have to be givea by the
Coconut Development Eoard and other agencies ooncerned for
sncouraging the production of Quauty planting matexials,

2. I understand tha t though the hybrids have high production
potential the recovery of hybrida is only in the range of 40 per
¢ent in amy particular cxoss combination. This obviously indicstes
that kPoth Talls and Dwerfs are heterogemeous in theiy gemetic



13
make up and hreeders will have to Destov their sttentica mot
enly to identify pareats specially Dwarfs which are likely to
give high hybrid recovery. I sm rather surprised te mote that
ae sttempt hes besn made so far for effective iabreeding pregraame
specially in dvarf coconuts. It will be sdvantageous to go for am
iabresding prograsme to develop homosygous dwarfs which in tumn

cant be utilised for ampleitation of hyhrid vigour to the maximum
axtent.

3. Coconut tissue culture work initiated at CPCRX flow yeoars
back has emabled the production of coconut plentlets for the
first time frxom tender leaf segments of vwest Coést Tell apd T 2 D
hybrid seedlings. However, the result has been incomsistant
'Mieauuq the need for perfecting the technique. The ICAR with
the financial assistance from the Department of Riotesimology has
strengthened the programmes im recent years. Zven the limited
success achieved so far is from the leaf tissues of the seedlings
and hence ocur efforts in this direction shouléd h; towvaxds perfeect~
ing 2 technique for culturing tissues frowm adult palm so that
high yielding elite palms and discase resistant gemotypes 1ikely
to come out the breoding programmae, can be subjected ¢ miero~
propagatica.

4. Our experimmce in oollecting cermplasm from the Pagific
Oeccan Islands in the paet has shown that collectiom of auts is
ambezrsone and expensive. Our strategy in this directiom will
have to be gexmplasm collection end conservetion Ly ig vitze
methods by using 2ygotic embryos followed by cryopressrvatioa.

.Q'l‘



