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SCIENTIFIC APPROACHES FOR SEEDLING
 
PRODUCTION IN COCOA
 

S. ELAIN APSHARA 

Cocoa became an important plantation crop in the 
presen t h orti culture scenario and is being 
cultivated widely under coconut and arecan ut 
sh ades fr om 1970 onwards and contributin g 
effectively to the environment with its heav y litter 
fall. The demand for dry beans in Indian chocolate 
industry an d confectionaries is p ortrayed as 
30,000 tonnes for the year 2015. The present area 
under cocoa in India is 46,318 ha and the total 
production is 12,954 tonnes. To bridge the gap and 
meet the requirement an additional of 60,000 ha 
to be brought under cocoa for which around 10 
million seedlings are required . The foremost 
necessity to get sustainable and profitable yield 
in th is perennial crop is the supply of goo d 
planting materials. Management of mother trees, 
selection of seed pods and method of rai sing 
seedlings in the nursery decides the performance 
of cocoa in the field and ultimately the qu ality of 
produce. Under National Horticulture Mission 
(N HM), with cen tral / state sector schemes/ and 
with fundings by Directorate of Cas hewnut and 
Cocoa Development (DCCD)/ Cochin. s ta te 
departments of horticulture / agriculture in 
so u thern s tates are entrusted with the w ork of 
multiplication of cocoa. Kraft Food s (Cadbury 
India Pvt ltd.) and Central Arecanut & Cocoa 
P rocessing and Marketing Co-operative Ltd. 
(CAMPCO) and regional nurseries identified by 
DCCD are also participating in the task of area 
expansion by raising nursery/ production of 
seed lings in large numbers and supply to farmers 
under subs id ized rates as well as free of cos t. It is 
im portant that officers , extension officials and 
planters who are relativel y new to thi s crop cocoa 
sho uld have an exposure to both the basic and 
adva nced nursery techniques. And so this article 
detailed the methods of cocoa p ropagation and 
efficient management strategies for cocoa nursery. 

Common propagation methods 

Cocoa can be multiplied both by seeds and 
vegetative ~.l ~ans . Seed is the ch eap es t and 
simplest propagu le of cocoa, which is av ailable 
in large quantity and give a convenient growth 
habit. Seedlin g multiplication become 
advantageous in p roduction of hybrid varieties 
since hybrid vi gour is established. Vegeta tive 
propagation through graftin g and budding is 
generally practiced in cocoa to get early yield and 
true-to type plants. Th is paper di scuss about the 
seed propagation which is adop ted widely. 

Self incompatibility 

The factor that affects the general frui t set in 
cocoa is incompatibility which is the fai lure of 
setting with the p ollen from the same plant (self­
incompatibility) or with p ollen from other plants 
(cross-incompatibility). The incompatibility in 
cocoa is widely observed as gametophytic, where 
the pollen tubes de velop normally but the ma le 
gamete does not fuse with the female gamete. But 
if the self incompatible clones are cross 
compatible they can be w ide ly used in hybrid 
development. Thi s incompatibility phenomenon 
varies with types of cocoa , for example 
Amelonado cocoa types are self compatible.Using 
multiple self incompatible clones may lead to lots 
of variability among progenies. Worldwide a 
variability level of 25% is accepted among cocoa 
populations of seedling origin. To overcome this 
limitation, seed gardens / clonal orchards should 
be raised with few clones of known parentage and 
performance. 

Seed gardens/clonal orchards 

Identifyin g self- in co m p at ib le but cross­
compatibl e h igh y ie ld in g parents through 
selection, multiplying them vegetativel y and 
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assembling them in an app roved design or order 
is the concept of seed gardens I clonal orcha rds. 
With two known parents they ar e called hi-clonal 
orchards and with multiple clones as poly-clonal 
orchards. It ha s been estimated that one acre of 
such a seed garde n could produce enoug h see d 
toplant 500 acres in the fourth year an d 1500 acres 
by the eleven th year. At Central Plantation Crops 
Resear ch Institute (CPCRI) , Research Centre, 
Kidu, Ncttana, Kamataka, 6 bi-clonal and 1 p oly­
clonal orchards w ere est abli shed with a total of 
1500 trees with se lec te d hi gh y ield ing clo ne s. 
These pre-design ed an d well established gardens 
in iso la tio n exclusively p revents undesirable 
crosses and produce gene tically vigoro us pl anting 
materia ls. Only research institutes like CPCRI and 
KA U are maintaining these types of clonal 
orcha rds for production of Fl seed lings . It is 
therefore ne cessar y that Agri universities, state 
departments and AICRP centres should rai se the 
clonal orchards to ac tiv ely participate in the 
systematic cocoa area expans ion programs with 
selected par ental m aterials w hich ar e the output 
oflong term research . DCCD in collaborat ion with 
( peRI es tab lishe d 17 regi onal nurseries for thi s 
purpose. 

Selection of mother trees 

~-~2013 

Bi clonal orchard Poly clonal orchard 

Regional nurseri es established by CPCRI 
with D C CD fun d in g 

State No. Parental clones supplied 

Karnata ka 9 11/250 

Andhra Pradesh 2 2/500 

Tamil Nad u 3 3/750 

Maharash tra 2 2/500 

Goa 1 1/500 

Total 17 21/500 

If a seed garden is not av ailable ne arby, the 

cr iteria for selection of mother trees should be 

strictly follo w ed from amon g the cocoa 

population available. 

,/ Mother tree sh ould be more than 10 yea rs old 

if it is of seedling origin or 6 years if it is of 

clonal orig in . 

,/ Gene rally tre es of Forastero typ es, with gree n 

pods when immature and ye llo w when ripe, 

m ay be selected. Pods of Trinit ario typ e 

(m ixed pods) is al so n ow widely used in 

Asian coun trie s. 

,/ High y iel d e rs >70 p ods per tree per yea r 

sho u ld be selected a nd th e international 

standa rd is 100 pods p er tree per yea r. 

,/ Pod s of> 350 g weig h t, with smoo th or 

sh a llow furrows on the sur fac e without 

prominent cons tric tion at th e ne ck can be 

selected . 

,/ Husk thickness of pod s to be more than 1 cm , 

it is advantageous to hinder the sp rea d of pod 

rot or infection by su cking pests. 

,/ Pod va lue (n um ber of pods required to 

produce 1 kg wet beans) to be not more than 

12. 

,/ N um ber of beans per pod sho uld be more 

than 35. 

,/ The dr y weight of sing le bean sho uld be >1 

gram. 

Selection of seed pods 

The stage of m aturity is important in 

selecting seed pods. Cocoa pods will mature in 

150 days under Karnataka and Kerala conditions. 

,/	 Wh en th e co lo u r ch anges from g reen to 

yell ow or red to or an ge, th e pods ma y be 
harvested at 3r: maturity . Immature p ods 

w ill g ive poor see d ling g ro w th and le af 

abnormalities and ov er rip e pods tend to hav e 
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viviparous ge rmina tion and ro dent attacks 

will be more if pods are allowed to ripe on 

the tree itself. 

,/ Seed pods free of Phytophthora, th rips, mealy 

bu gs an d te a mosq uito bu gs sh ould be 
se lec ted . If the damage is min imal they can 

be u sed, since th e husk is protec tin g th e 

spread to the seeds. Po ds h alf ea te n or 

damaged by rats an d sq uirrels can be s trictly 
avoided. 

,/ Harvesting of seed pods should be done w ith 

a sharp knife . Since floweri ng in cocoa is 

cau lifl orous i.e. fr uiting in th e trunk, care 

should be tak en not to damage the flower 

cushions. Picking pods by pulling from tree 
w ill mo re of ten tear away the bark w hic h 

affec t the next season flowering in the trunk / 

cus hion. 

,/ CPCRI develop ed a cocoa ha rvester with light 

w e ighte d tel escopic pipe an d bl ad es 

sharpened a t bo th s ides for smoo th and 

efficien t harvest ing of cocoa pods. 

,/ We ll ma tured seed pods can be broken by 

hitti n g against a har d surface or with a 

wooden h amme r a n d the seeds ca n be 

extracted w ithout placenta. 

,/	 Seeds start germina tion in abou t a week and 
will con tinu e for ano ther one w eek. Ep icotyl 
typ e germina tion is no ted w he re coty ledons 
are taken above gro und in the p rocess and is 
called sold ier phase. 

,/	 H ealthy seeds fr om w ell m a tu red pods 

usually give a germination of90 to 95 p er cent. 
The rare of germinat ion of cocoa see ds va ries 
with m aturi ty s ta tus, bean size an d o ther 
inherent and external factors. La rg er beans 
hasten ed germination and if shade is beyond 
50% in the n ursery it affects th e grow th and 
development of seed lings. 

,/	 Cocoa seeds will ger minate at any time of the 
year with adeq ua te irr igati on . Seeds of clones 
begin ge rmina tion wi th in 10-15 days af ter 
sowing an d seeds of hybrids germina te in 7­
10 d ays a fter so w ing. Seeds th at d o not 
ger mina te within 15 days af ter sowing as well 
as tho se with dead sp rou ts can be removed 
from the nursery. 

,/	 Ma tured pods will be available d uring May 
month under Ka ma ta ka con dition and so 
sowing can be s tar ted. Sowing sh ould be 
co m p le te d b efore th e onset of m onsoon 
othe rwise continuous showers will affec t the 
germ ination . Glass ho uses may be u tilized 
du ring rainy se ason w i th mil d m is ting 
faci lities . May sown seed lings wi ll be rea d ily 
ava ilable fo r plan ting du r in g Sep tember­
October, the post monsoon season in the high 
rainfall zones like Kerala an d Karn ata ka. 

,/ Co mpact bl ocks on vari e ties raised with 
gra fted p lan ts showed second s eason of 
bearing d uring post monsoon season which 
will be good for n urseri es in operation the 
whole yea r and it favours p la n ting during 
June- July with on set of m onsoon in low 
rainfall zones. 

St orage of seeds 

,/ Seed pods harv ested at th ird four th maturity 
can be kep t upto 4 days in shade without 
breaking, but once open, the seeds should be 

,/ Cutting seed p od s gently w ith kn ife may also 

be practiced with d ue care without da magi ng 
th e seeds . 

Seed standards and v iabilit y 

,/ Se ed s fo r sowing should be bold , large, 

weighing around 3 grams when wet and 1 to 

> 1 gram w hen d ry . 

,/ . Th e best seeds for sowing are those from the 

m iddle of the pod . Flat beans de velop at pod 

ends and they may be rejected. 

,/ Seeds in cocoa a re recalcitra n t wi thou t 

dorman cy period and so bea ns once extracted 

from pods s hou ld be sown immediatel y 
before loosing via bility. 
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./ The seed beds can be covered wi th suitabl e 
mulch as sha llow layers with coco n u t lea ves, 

s tra w or g ree n le av es e tc. to co nser ve 
moisture and chec k the weed grow th . But it 

sho uld be remove d in appropria te time not 

to affect the epigeal germination . 

./ Upto 4 months see d lings ca n be kept in the 

nurser y beds. Tran splanting to poly bag or 
repotting may be p racticed after the fall of 

co ty ledons or a t tw o leaves s tage, if req uired . 

./ Young cocoa seedlings are very d elica te and 

sho uld be pro tecte d from the sun by puttin g 
them under sh ad e net a t 180 ern hi gh abo ve 

each bed or by covering with palm fro nds. 

./ Sorting of healthy see d lings is possible in th e 
nursery bed. Seedlings whic h are sma ller and 
lat e ger m in a ted ca n e ither b e m oved to 

Raised bed nursery-by planters 
./ Sma ll, pl ain and flat pl ot with adequate sun 

light (25- 50%), rich soil and wat er so urce 

sho uld be selected for cocoa nursery in raised 
beds. 

./ Soil sho uld be tilled fairly d eeply and lu mps 

of ear th sho uld be broken up to ge t a fine tilth 
and can be ad de d with farm yard manure and 

sa nd . 

./ Beds of 90-120 ern w id th and of an y length 

are p referable. A path of 60 ern as walk ing 
spa ce between one bed an d th e n e xt to 

m onitor the nursery is ne eded. 

./ W h ile sow ing, e no ugh space b etw een 

furro ws and seeds shou ld be given which will 

en ha nce bett er grow th befor e tran spl anting 
to main field . 

~-'/Itatzd 2013 

sown immediately and so the pr ocu rement 
ofseed pods should be pr e- planned if mother 
trees are not avail able. 

I	 Correc t s tage o f m aturity fav ours long 
distance tran sp ort s . If see d pods are stored 
beyond 4 days, vivi parous ge rm ina tion will 
occur, which affect th e number of good see ds, 
germina tion per cen tage and perform an ce. 

I	 Incide nce of pod rot is observed if s tored 
under hum id condi tions . Fumiga tion of seed 
stores with form al in may be follo wed. 

I	 Germinability of freshly ex tra cted bean s can 
be extende d for some more days by stor ing 
in moist char coal and pa cked in poly bag for 
a period of four to six weeks, which favo urs 
trans por t of beans to far away nu rs eri es 
instead of pods. Th is is ma inl y followed in 
hybrid excha nge between countries. CPC RI 
receiv ed see ds st ored in saw du st af ter 
remo va l of mu cil a ge fr om Ma la y si a, 
Indonesia and Ph ilippine s, which showed 
80% germination after 20 days. 

Seeds treatment, sowing and prepa ration of 
lIursery 

I	 Cocoa seed is surrounded by a mucilaginou s 
pulp whi ch con tains a germination inhibi tor. 
Germination can be spe eded up by remov ing 
this pulp . Rubbing of the beans caref ully with 
dry sand or woo d ash to remove the mucilage 
is practiced in Ind ia. If sow n wi th mucilage 
insects/ pa tho gens will be attra cted . 

I	 Seeds sho u ld b e ke pt h or izontall y or 
vertica lly wi th hilum end d own and ju st 
covered with sa nd . Pushing of seeds deeply 
into the potting mixt ure sho uld be avoided. 

I	 The normal practice is to p lan t the fresh bean s 
directly into th e bags in nursery for easy 
loadi n g a nd tr an s p orta t io n. H o w e ver , 
germina tion in sa nd i raised beds has been 
advocated by planters in their gardens to ge t 
uniform seedlings and for their own plan ting 
material prod uc tion. 
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another bed or poly ba g to prevent them from 
crow d ing or can be thrown away if they are 
weak. 

Polybag nursery- by govt. and pri vate nurseries 

,/	 To get better ro ot and shoot growth, to make 

the planting and transportation easy sowing 

seeds in p olythene bags is being foll owed. 
Polybags are usually cheaper, more durable 

and simple r to s tore . 

Clas ,/	 Pol yb ags of 6"x 9" size, 250 gauge th ickness, 
black colour w ith around 9 drainage hol es, 

filled w ith potting mixture 2:1:1 Soil: Sand:Ace, 
FYM is standardized at CPCRI. Early and 

high percentage of germination was observe d 
w ith farm ya rd manure . Black polybags are 
providing more sol arisation effect. 

,/	 Big p oly bags of 30 cm length and 20 cm w id th 

can also be used if the seed lings are to be kept 

in th e nursery for lon ger p eriods and for use 

as ro otstocks for grafting / bud d ing. 

,/	 Organic man ure s like co il' comp ost , 
vermicomp ost and bean shell also been used 
in potting mi xtures as alternate sou rces. 

,/	 Soil so lar iza tion by su n drying and covering 
of potting mixture or nursery bed w ith black 
polythene sheet during March - April and 
green polythene she et during post monsoon 
seaso n will enhance se edling vigo ur and 
he alth. Soil sol arizat ion for 30 days in April 
resu lted in effective germi natio n, gr owth of 
seed lings and reduced weeds and di e back 
incidence. 

,/	 Biopriming is an advanced technique o f 
a p p lic a t io n o f pl ant growth promoting 
microbes to p otting mixture to en h a nc e 
s eed ling grow t h and h ealth. Different 
mic robial cultures isola ted from co coa 
gard ens of various locations are tested for 
their efficiency a n d the fluoresc ent 
pseudomo nads , Pseudomonas putida biovar 
A. KDSF 23 and Pseudomonas sp. KDSF 7 are 
id en tified as su itab le for cocoa, which are 
is o la te d from cocoa garden s of CPCRI, 
Research Centre, Kid u . Af ter completion of 
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sold ier phase of germination, i.e . 1 month 
after sowing 20 gram of cult ure powd er was 
added w hich enhanced the vigo ur and he alth 
of seedlings. 

,/	 Arranging poly bags in rows of 10, bulk of 
1000, leaving 1 ft path between for m onitoring 
and irrigation, supporting wi th s tr ip s of 
bamboo and covering with shade nets or by 
thatches during hot season ar e advisable for 
good management. 

,/	 The initial shade is usually quite he a vy, 
so mew ha t in excess of 50 percent but 
decrease s as th e seedlings gr ow. Shade net 
(75%) nursery w ith p ermanent pillars in an 
ar ea of 2 acres will h old 50,000 bagged 
seed lings . 

,/	 Young seedlings needs lots of w ater a nd 
sh ou ld b e irrigated gently eve ry da y in 
summer and once in altern ate days in o ther 
seasons. Sprinkler / m icroje t irrigation is 
su ita b le for cocoa nurseries d u r ing ea rly 
stages of germ inatio n an d gr owth, whereas 
hose method is pract iced in the later stages. 

,/	 For e ff icien t q u a ra n t ine, produ ctio n 01 
seedlings in m ist cham be rs, glass / green 
houses e tc. with a u toma ted temperature 
controls is preferred. Upto 2 m onths they can 
be kept in g lass / g ree n house w ith fine 
misting an d can be taken o u t afte r that 
bec au se bending of seed lings was observed 
with altering temperatures. 

Seedlings in glass house Seedlings in net house 

Nursery diseases 

Seedling blight (PlIy toplIt llO ra pulniiuorn) 

The symp toms develop on th e leaves and 
stem of the seedlings. On leaves, sm all water 
soa ked lesi ons appears w hich later coalesce 
resulting in leaf bli ght. On stem, w ater soaked 
lin ear lesions develop ini tially an d later turn tt' 
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blackcolour. Stem infection develops at any point 

on the stem causing the death of seedlings. 

Severely infected seedlings should be removed 
from the nursery and destroyed. Drainage should 

be improved and shade should be adjusted. 

Spraying 1% Bordeaux mixture or 0.3% Copper 
oxychloride or 0.3% Potassium phosphonate just 

before the onset of monsoon and thereafter at 
frequent intervals is recommended. 

Vascular streak die-back (VSD) (Oncobasidium 

theobromae) 

This disease is prevalent in Central Kerala. 
The first indication of the disease is the 

characteristic chlorosis of one or two leaves on 

the second or third leaf behind the tip. The pattern 

on the diseased leaves develop as small sharply 
defined green spots scattered over yellow 
background. Diseased leaves fall within a few 

days after turning yellow. Leaves above and 

below the first diseased leaf soon begin to show 

yellowing with green patches and these also fall 
off finally resulting in death of the seedlings. Leaf 

scars from the fall of chlorotic leaves are 

sometimes covered by a white, loosely adherent 
fruiting body of the fungus. If the diseased stem 

is split longitudinally the xylem is found to be 
discoloured by brown streaks. The seedlings may 

be destroyed as and when symptoms appear in 

the nursery. KAU developed resistant varieties 
which may be grown. 

Nursery pests 

Myllocerus weevils (Myllocerus viridanus) 

Adult weevils skeletonise the foliage and this 

is serious in young plants during July to 
September.Spraying under surfaces of the foliage 
with Fenitrothion 0.05% or Quinalphos 0.025% or 

Fenthion 0.05% is recommended. 

Nursery management in diseased tract 

Nursery shouldn't be raised in areas 

susceptible to vascular streak die back (VSD) and 

Bioversity international listed whole pods and 

budwoods under high risk and seed at low risk 

category for exchange and germplasm movement 

and intermediate quarantine is recommended. 

For Phytophthora pod rot transfer as seeds / 

seedlings will reduce the risk of spread than pods. 

Poly green house can be utilized for screening, 

protection and hardening of seedlings. As cocoa 

is very sensitive to drought, daily watering should 

be done during summer and drainage facilities 

should be improved during rainy season to avoid 

die back and seedling blight. Preventive spraying 

with copper fungicides may be practiced. 

Seasonal surveillance and control for pests and 

diseases should be taken up. Neem coated urea 

or other composts may be added to enhance 

vigorous and healthy growth. The nursery should 

be kept free of weeds to allow good growth of 

the seedlings. 

Nursery recognition 

Labeling seedlings with details of date of 

sowing, age of seedlings, name of varieties, size 

and health of seedlings is the responsibility of 

nurseries run by research institutes to assure the 

quality of seedlings. Standards of both seedlings 

and vegetatively propagated plantlets are 

developed for cocoa. With all these scientific 

methods of nursery raising, cocoa nurseries of 

CPCRI at Vittal and Kidu got 48* recognition by 

National Horticulture Board. Selection of seed 

centres with sufficient high yielding parental 

source plays a major role in perennial crops. 

Before taking up nursery works, basic needs of 

mother trees, shade and water source should be 

verified. Further implementing the technological 

advancements related to cocoa, seasonal 

operations and timely management will enhance 

production of quality planting materials in 

sufficient quantity. 
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