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Overcoming complex·ties in coconut 

improvement 


Given the long duration and heterozygous nature of coconut pa lm, a pplication 
of tra diti onal breeding techniques are cumbersome and time consuming in 
coconut. There exists a tremendous potential for utilization of biotechnolog ical 
tools for improvement of coconum especially in the areas of embryo culture 
for safe germ plasm exchange, cryopreservation for co nservation of 
germ plasm and molecular marke rs for diversity studies and hybrid 
authentication. 

BEING a long duration palm with large phenotypic 
diver sity, low multiplication rate, hi g hly 

heterozygous nature and lack of vegetative propagation, 
bio technological too ls can contribute Significantly in 
overco min g com plexities associated with coconut 
breeding. 

BIOTECHNOLOGICAL ACHIEVEMENTS 

Embryo Culture 
In coconu t, production of planting material for 

propagation is solely through seed nu ts . T he size of 
the seed nut, short d orman cy period, presence of water 
in nut, stringent phytosanitary requirements, increased 
risk of pests and diseases an d high cost for 
transpor tation are some of the major constraints faced 
during collection, transport and storage of coconut 
germplasm as se ed nuts. The collection and 
tr ansp ortation of 

rescue in coconut wi th special traits like coconut with 
sweet kernel, horned coconut and Makapuno type of 
coconut, which do not germ inate natu ra lly, for 
collection of rare germplasm, as well as for developing 
cryopreservation techniques utilizing coconut zygo ti c 
embryos. 

Cryopreservation 
The popular mode of conse rvation of coconut 

genetic diverSity is through establishment of field gene 
banks. A complementary conservation strategy, which 
involves a combination of diverse approaches, has be n 
envi saged for safe and effective conservation of enti re 
gene pool of coconut. C ryopreservation of coconut 
zygotic e mbryos and pollen has been successfully 
employed as an adjunct technique for long-term 
conservation of coconut germplasm, thereby shielding 
valuable genetic resources from biotic and abiotic 

coconut germplasm 
th ro ugh embryos , 
instead of seed nuts, 
is reco mmended by 
FAO/IPGRl as it is 
sa fe cheap and 
effective. Th e 
coconut em bry o 
cultu re p r otocol 
develo p ed at 
CPCRI, K asarago d , 
has been 
instrumental in 
introduction of 
exotic germpl a sm 
(45 acce ss ions from 
eight countrie s) in to 
the country . T h e 
pro tocol also finds 
use for embryo Embryo rescue of sweet kernel led genotypes 
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Germination of cryopreserved coconut pollen 

threats. For pollen, its collection, processing and stomge 
in liq uid nitrogen have been assessed and found to be 
successful in terms of pollen viab ility and fecundity 
for long term storage upto a period of eigh t years of 
study, which subs tan tia tes its efficacy in long term 
conservation. An interesting fi eld fo r fu ture research 
will be the application of cryopreservaLi on in somatic 
emb ryogenic cell cultures. The successful preservation 
of such cultures would enable the p rod uction of many 
more coconut plants from one initial explant as well 
as providing a new way to transfer gcrmplasm around 
the globe. 

In vitro culture 
O ne of the m ajor constraints in coconut productivity 

is the productio n and di stribution o f ho m ogeneous 
qualily planting m aterial to farmers. The p resent ann ual 
p roduc tion of coconu t seed lings , th.rough conventional 
techniques, is un abJe to meet the annual requirem ent 
of quality planting materials . Rapid mulLip lica tion of 
coconut thnlUgh in vitro techn iques, lherefore, is vital. 
H owever, cocon ut has remained h ighly recalcilran t to 
in vitro inte rventions . Plum ular regions are juvenile 
tissues which have responded best to in vitro culture. 
The in vitro regeneration p rotoco l fro m plum ul ar 
explants has been improvised us ing shoot meristematic 
tissues excised d irec tl y from the fTesb em bryo . Early 
callus indu cti on and significantly greater embryogenic 
potential and subsequent planLlel development bas been 
ach ieved (1 2 som atic embryos/p lurnular tissues on an 
average) . Even though p lant le ts have been regenerated 
an d successfully established in the field , a large-scale 
clonal propagation o f coconut is yet to be accomplished 
wi th conversion of som atic emb ryos in to plan tle ts 
remaining one of the maj o r bottlenecks. It is necessary 
to consider and then emplo y procedu res that are 
successfull y used for o ther species to h elp dri ve future 
improvemen ts in coconut in vitTOculture. The li terature 
sugges ts th at it may be p ossible to generate highly 
efficient embryogenic cell suspension cultu res, derived 
fro m se lected call u s lines, to hel p o v ercome 
contemporary challenges, and to develop a rapid clonal 
propagation system for coco n ul. T h erefo re , fu ture 
research should be focused on an optin1ization of in 
vitro conditions to increase the production of so matic 
embryos using me dia additives and a cell su spension 
culture sy stem . S ub s eq uent de v el o pmen t and 

Normal plant let 	growth after cryo preservation of 
zygotic embryos 
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Pl ontlets derived f rom somatic embryos 
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a cli m alizatio n co uld be further which will ens u re su p p ly 
im proved u sing te m p o rary ge nuin e hybr id s to fa rn e r 
immersi n system s. Sel ecte d alleles of SSR or RAPD 

markers h ave been associated with 
Molecular Markers resistance to cr ioph id m ite and 


T h e usc of molecular m arker 
 letha l ye llowi ng d ise as e which 
m ay impro ve breeding effic iency wou ld all ow for select ion of these 
in d iffe r e n t ways : g e r mpl as m traits in the seedling s tage itself. 
charact riz,ttion and managem ent, QTL m app ing of im portant traits 
link ag e m app in g and su ch as early fl owering, yiel d , 
iden tificat ion of quan tita tive trait fruit compo nents and com position 
loci (QTL) markers for m arker ­ of cutic u lar w ax have been 
assisted selection (MAS) . Origin identified so far. Strong Q TLs and 
of coconu t palm had remained an saturation of coconut linkage map 
en igm a fo r many d ecade s. with an add itional set o f m arke rs 
M It'c ul ar m ark er s tu d ies have can increase th e b re ed ing 
unequivocally pro vided evidences efficiency of coconut for the trai ts 
for two independe n t or igin s o f of interest. 
cocon ut, in Pacific and I ndian Ocean basins . 

SUMMARYStu d ies, utilizin g mole ular markP rs, have reveal ed 
genetic d istin ct ivenes s of tall a n d d warf co conut By im p le m nting the lates t biote chn ologi ca l 
access ions, wh ich is mainly due to the di ffe ren ces in techniques, there is imm ense potential o f development of 
lh eir b reeding behaviours: th e autog amou s dwarf new usefu l coconut varieties ...'ith the availab le diverse 
coconut access ions display less pheno typic d ive rsity germplasrn to ov rcom e pro blems like reducing ti me 
and ge ne tic d iversity in con trast to allogamous talls . needed for developing a new variety. A combination of 

classical breed ing methods with modern tech niques will 
Molecular Markers for Desirable Traits lead to the rapid im provem n L which is required to supply 

Markers asso ialed wiLh important traits can increase m ateri al for urgent replan ting programmes. 
the breed ing e fficie n cy and save time in a perennial 
crop like coconut. Mo lecul a r m arkers have b een 
iden tifi ed for di ffe rentiating lall (T) and d warf (D) For furth er interac tio n, p lease w rite to : 

Drs Anitha Karun and M K Rajesh (Scie nti sts ), Dr Pcul tivar of coco nut. T hese markers have also been 
Chowdappa (Director)' CPCRI , Ka saragod 6 71 12 4 . utili zed for confir ming the hyb ridity of D x T hy brids 
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