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READY RECKONER ON COCOA
ENGLISH AND KANNADA

é.sa&gd =l o] &g BRI %93&89
Q0N ) T

taia,

: The Chocolate tree (Theobroma cacao L.)

WRZRSET DT(SAkRCEiRCT Fo) NSF.)

Family of cocoa
38R, BEVOW

Sterculiaceae/ Malvaceae
RoraOckecdhe/ Sraeacie

Chromosome no. of
cocoa

Genome of
sequenced in

cocoa

REOF30/NG 50935

ORFTTRN ER3RT
2BeRPCTS®

2n = 20 (Diploid)
2010 (440 Mb)

2n = 20 (Rxyess)

2010 (440 20.2.)

Cocoa is native to

$p8nK%oh TRV MY

South America (Brazil, Amazon basin)

T 0 WeOT (WBLT, WIPRT BUITCHLS
TRe3D)

Cocoa is known as

4o8n, B3ded Tosnrab
B30

Food of the Gods (Theobroma)

TReRT T (&03RCURLT?)

Cocoa is grouped as

&ra&ra* 23%303;5:9l &en
=NCETOZSRINT

Beverage, Industrial, Commercial and
Plantation crop

TRCOD, %ma@, m:éz:s By ITRBReT B¢

Economic part or
cocoa of commerce

é.ra%.r% BT PR 9T
mséz:zs on

Dry beans or cured beans

WENCTNLD WP zogpm WeWNRLd




The term chocolate
derived from

LRBRBCEF ITT DR

‘Xocoatl’- the bitter, energy drink
prepared by Amazonian tribes Mayas,
Aztecs, Tolecs

‘Cacahuatl’ - cocoa beans

&@)&famf— Oovartay wcsm% LIRONNTIT
RROSPETE, esw%éag, &3.@@352 30353003
F0O3RT TN BZTORE TACOR

TITOLIT— BRIN VEWNL

Stimulative alkaloid

of cocoa

3RERTON YOIeT
SOV,

Theobromine

SBRVRNF®

Species diversity in
Theobroma & related
genera

SC3RUVRTRTIR WIO®
aﬁéaaséé 3y, BowoRT
BDONL

22 species, Theobroma bicolor,
angustifolium, grandiflorum,
microcarpum, mammosum, simiarum,

speciosum and subincanum.

Cola nitida (Kola fruit/ Cola drink),
Herrania nitida

22 3N, $cinctad BESVT,

VR HRFRCIHO, MORPLLTRT,

3, 8ReTERF, SRURATIF, AWSTRF,
2C8RETTF Y NI TTR®

Beewn AT (decwn Tey/ Bpcwe TICR),
DB Je3w

Preferred climate of
cocoa

&ra%;a& 3R BRgn
Fsstovpol g ehan)

Humid tropics

ST LOFTOOD

Cocoa
models

growing

Agro- Forestry System
(under-storey crop with trees)

Palm based cropping systems
(under arecanut, coconut, oil palm)

4




38R, WIOINT SRWONRD

%@é’a - @ds’aé wcg)a
(o3RS 2R3 Y @032&5 B¥desson)

TR BP0 BB wagpé
(2RE, 3o Ty ¢ HTT WROPY)

Shade requirement of
cocoa

$ndaft S00S w=E3

50% shade and 50% sunlight

50% S0 3 50% Eeches B

Permanent shade

trees for cocoa

4nn, Soeing

WBONWDTT  JITER
THONL

Timber trees, Forest trees, Fruit trees,
Palms

QoW TTNY, T TTNY, ﬁrgﬁ
0T, To¢ TN VFPTe ToTF D

Temporary shade

trees for cocoa

%.ra&ra& M)
WSO WNDTT mm&@%
STOT =»IN

Glyricidia, Tapioca, Plantain, Banana

ﬁém@om, vele]ataoy ol @gca?, vl

Major producers of
cocoa in the world

;agcs T &0 &ra&fa&
emagz:ssda

Africa- Ivory Coast, Ghana, Nigeria,
Cameroon

Central & South America- Brazil

Asia- Indonesia

BYT— DVTOBRCAT, FON, N3e0R®,
Liveletclg

msé D3 wgw e0T- VRS®
IR - QOBRCRCXOIT

Cocoa introduced into
India

$n8n, WRUSY Eemw
BOUOHTONTY

1798, Courtallam, Tirunelveli Dt. of
TN (old Madras state)

1798, BERORF DTSR 23S,
BT (TLOP TTET oo%,)

Suitable agro climatic
zone for cocoa

40n, BeR 20T I

Western ghats hills and plains
Irrigated gardens of palms

. Wy PYRY Bt w3 woben IR,

5




Major states growing
cocoa in India

PTITY 8oER, Bdodo
TR0 Tz

Kerala, Karnataka, Tamil Nadu,

Andhra Pradesh
3e0¢, IFWE, SRLTR DI BoFTWE3

Growth habit of cocoa

&ra&n-:t,r WBo3nwT Oc

Branching in multiple tiers

TP W BoIALY BRSRBCIHIE

Chupons and Fans in
cocoa

&ra&ra&sg TP DB
msaf) N0T3

Chupons- Orthotropic shoots giving
vertical, upward growth.

Fans- Plageotropic shoots
oblique, lateral growth.

giving
DTV ©OWTIN Tenw aﬁaemésbmﬂ
BSoINT BokNey (BBRLERLHT SowNLL)

msaf): T3 Faod%& 2.303%N Tnwe mgmﬁ
BLO30T Boldney (TRecdectinLad SoBnw)

Jorquette/
Jorquetting in cocoa

&@&@&SQ LT/
RTCLIONT NOWT

The point at which fans arises and the
process of formation of fan branches.

8o8n, HITQY TT Joune WHIBT B
SRYRd TSRO won

Dimorphic shoots of
cocoa

&fai.ra&aﬁcg gmms
Boldneh wFPme C%méo?#
dolneh N0W3

In chupons- Spiral leaf arrangement,
phyllotaxy 3 /8, long petiole,
pronounced pulvinus.

In fans- Alternate leaf arrangement,
short petiole, inconspicuous pulvinus.

BTV RO HHYBRRIRBY IS

BeerReIRNcES, Fdewes 3/8, wwgmen
TonR :jﬁmn TOLNT WNOTT NSO é.raégss

ORI, (BT BRoRTHIT.

IO 2SN Tesrerodmen
BRe@RBIRNTITE, dSck el g
TonRe WITTN TENT 3RLT WTSTY,

RRoDDHIZ (HOTF).
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Nature of bearing in
cocoa

4R8RTY Bp T3y T
DB Zs

Truncate/ Cauliflorous
(flowering and fruiting in trunk/
stem)

Qe IPReTTE
(B Ty FVOWOHTY, FORT et VEHIW)

Cushions in cocoa

$08RRY HIT 2003

Flower bearing thickened leaf axils
are called as cushions, which are
distributed over full tree in main stem
and branches

Inflorescence- Compressed Cyme

BAT, VBT TZWE dSeDh ST, HIT
20T FCHOIHIZ. VRN HOT o),
woR I FounY e BYDBIS.

TRRpoEL:: BoBwZ B

Average no. of
flowers/ cushion in
cocoa

2WOTH BDIFTIYTHE TTXKO
TR ﬁoaﬂs

50

% of successful
pollination in cocoa

&ra&ra&aﬁg 3e0RTH
oﬁsséommw Calor Pt~
2]

Crazy flowering in
cocoa

mm&sg 38 TRNRHRE
20T

Immediately after hot season if
rained, the tree shows sudden profuse
flowering

WLeancd So3T 359@&"@ BBRT3, TR
amagﬂ ReTLTT m:—:m& m&gd

Specific floral parts of
cocoa

Staminodes (sterile stamens), pouch
like petal (ligule), reddish guidelines
in petals




2REATOR FOFY TAQT | AR, (WOBTRR eATNW), Ay weonvos
AT ATA T TERL (ORRYT), TENY eOT 0T QIR

Pollinating agents of : Midges Forcipomyia
cocoa

dRERRY IoNTIF D BBT — PRCAFBRHEBOT
EWEI VI

Breeding behavior of : Cross pollinated and presence of self-
cocoa incompatibility

3R RQ ToTomecgIck ;W TTenIIE oIy Fodo WmLTRT TOS
oce

Self- incompatibility: Failure of fertilization even though both male and
female parts of the bisexual flowers are fully functional.

::%oﬁo e.—om:ndﬁs: Qdon RN  now /Y ésasaa NTRL  POnned
DOTRLOTON TOOHE awraozbgcgm FOeBTHRTWY QFPOIABRMST.

Nature of self- : Majority Gametophytic self-
incompatibility in incompatibility (pollen will germinate
cocoa but does not fuse)

32ERTY Hodo ;. RRHEAFWT Joho WmTHTX,
WITDTRT Oed (TR ReTE3RToINITW BTWS WOoWRrD
$rd BESNPTY IFOTMTH)

Gametophytic incompatibility: A phenomenon controlled by the
complex S locus in which a pollen grain cannot fertilize an ovule
produced by a plant that carries the same S alleles as the pollen grain.

RDBRF W Foko WMTPTE;: AT Boserdr S SReFTOT ACHOZRVRIT,

Y S ¥ BRODTLE JTenxmy) WTe xﬁz@od YOI IABRNT By WEe S
OO JROATLS @ommssﬂ FoITVNTR mqséasg.

Type of cocoa fruit : Indehiscent Drupe and called as Pod,
having thick husk, 30-50 seeds/ beans
covered with mucilaginous pulp

dpdn, TR 2T ;B SRRITTN BRT W DmRIRN
TOT Q0T ITRBNIT. VW BTITOE  ITT
OB 2)33053534 BpoR3y w3 30-50
TN ©Fw  WeFFn  Seeded
SLOROT BT ZTRNTZR
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Cherelles in cocoa :  Young immature fruits/ pods
3RERRY WOGNR® Q0T ; Q%o WOCHT Teynish/ T

Cherelle wiltin cocoa : Physiological natural thinning
mechanism (wilting at 25, 50, 70 days
after pollination)

3‘@3@5@, NSTOOW . sdxn?smn oSN zoﬁéomg BRI
BRTNHONE 0BT TONTATON

(Zoenz3drwen 25, 50, 70 Q=n$ Fo3T B3
TR, FEAWTW?)

Types of cocoa : Criollo (Fine cocoa)
Forastero (Basic cocoa)
Trinitario (Bulk cocoa)- Natural
hybrid of Criollo x Forastero

&ra&ra& QTN . BoDBRe (NIRRT &ra&r% Dlatp) ﬁéae
&ra&raé)
mda&m (e &ra%.ra& WP BT é.@&ra*)
BER0ciRe (IS dedn, oW WO
&ra&raé): IDSRe DI PBBRC IR
édm;s W 3P

Criollos: Red to orange pods, deeply furrowed, pointed apex, thin husk,
white or pale violet, large, plump, round beans, less astringent, good
flavour, quick fermentation (3- 4 days), less yield, less adaptive,
susceptible to pests and diseases.

Bohdge:  Fow - 3BQ YW WOWAW, BTN WHRNALT, IATHRT DO,
3hn zagos:saq TBRODLIHN. WY ¥FT® B¢ JeTe W, mIRY BRTZT
TOBNT W, WP WCRNAPTHTH. 3RZ  SPecd, w3 WTeIN, IO

DTDRE (3-4 QATAK), IR YHTO, VIT IWEINPR IR é.raoa%.@e;%as
533_39 dween DI IR XAt éaagﬁ mﬂmr{:gd.

Forasteros: Green to yellow pods, smooth surfaced, rounded apex,
thick husk, purple, flat beans, astringent, 5-6 days for fermentation,
high yield and highly adaptive.

md%ﬁ’meﬁ: DAY — YD wsgcs TOOWNY, [T ﬁacdw, DoOrRNS A,
0T 2B, Reoe us;aad WTE NEWNH, WWEA, TSR 5-6 azns
Beny, ézgﬁ LQYTO DI, YT J@e3nen ézégé moa&meé%gd.
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Trinitarios: Heterogenous, mixture of pod and bean characters, high

yield and tolerant.

BOER0BRETT: FAFTOCH, T I WeHNE NI MHONTER), BeoNHLIT,
TYT BT ARDITW T SRR T 3¢ ATREFE BIODT, TeoNTIT.

Amelonado cocoa

WDERTES 4rER,

Melon shaped Forastero of West
Africa, mostly self- compatible types
TOT BYRT IYONR ST|TT FeBABR, %aagﬂ
BoHo RROTRESECDH MHEeRT, BRONTTR.

International Cocoa
Gene Banks

Intermediate Cocoa
Quarantine Centre

(1€QC)

@oém%@oﬁ &ra%f% e
msoafﬁeéo

m;soscs Slotrr)
QoTT N eRO e
agdo&ééas Bowsonsd

(ICQC)

Trinidad, Cost Rica, Colombia,
Ecquador, French Guiana, Venezuela,
Brazil

University of Reading, UK

LR, dRe, 0%, ERSRONP, SUERCTT,
Fow® NOIRT, RBITPoRTR, WWSF

ocRont a%&amﬁvox, o3, 3.

National Active
Germplasm Site
(NAGS) for cocoa

Toecs T3
ROTT&ECOT

ICAR- CPCRI, Regional Station, Vittal,
Bantwal Tk., Dakshina Kannada Dt.,
Karnataka- 574 243

D.2.Q.E8T .~ 2A.Q.2.E8TC.RN., TEWAF FOT,
D, WoLRRY To., WD IIW XY, ITerws-

574243

Agency giving import
permit for collection
of exotic germplasm
of cocoa

Agency favouring
exchange/ export

4R80T DUYH 3N

$THTH TCTAR R
228

National Bureau of Plant Genetic
Resources (NBPGR), New Delhi

National Biodiversity Authority (NBA),
Chennai

msa"'me:‘ wazs&a S TR, B[
0BRCTEET, (AF°.0.2.23.65T°.), SNIIO

10




SONS QATHOH WPwe
3R BowoRAT aaé’g

IS WdRRETTS Wl (AF°.0.D.)
wS g

Cocoa breeding
strategies

&raé;a& 2P BORNPER
WP I e.—ozpw@%os:
QTOINLD

Introduction- selection- hybridization-
clonal selection- resistance to biotic
and abiotic stress- marker assisted
selection

TOWON NI e:soizé— To3To— %eﬁeﬁ e:soSoé—
a%m By @ﬁéas zogcéé& TadneeE-

STNT T [TIIFT WATTITT e.-soSodr =Gt

Hybrid vigour,
Heterosis,
Inbreeding in cocoa

mm&sg el jetaciagi-1-N
e.—ocg 3 e T
LPBPETTO 0T

Hybrid vigour- Superiority of hybrid
over better parent.

Heterosis- Tendency of hybrid to show
superiority over both parents.
Inbreeding- breeds parents with some
degree of homozygosity for disease
resistance. Self- compatible, cross-
incompatible cocoa lines are used for
selfing.

HogTew B3 (éé@w@ QANTF): 30T PF So0W
HTT HEINYNoZ  ZeF  MOTRY, BT
xosTED IP

WE IO BT (TeITRCRRT): 30T Iy oW
ACRP  DOAPNOZ  Jeg  THEOTR, SR
TOTTED Y

WOSZOWOF  (VUNTWeRONT):  SenYY dween
TReFFZOR mranemen, FO HYR DITRT

BROTHT JpeexT IONTR, W TP e.—ozp:éa@
SRR, ZORO Jpomecddc Tene
W|3seod  Deowerdd  wpm  IenYRy,  w¢
3@@56:@@5:\ WY T®.

CPCRI varieties of
cocoa

Vittal Cocoa Hybrids:
VTLCH 1, VTLCH 2, VTLCH 3, VTLCH 4,
VTLCH 5 (Netra Centura)

Vittal Cocoa Selections:
VTLCC 1, VTLCS 1, VTLCS 2

11




2.2.2.3T°.%0. eﬁzpw@%
JIRATT é.ra&a& ION

Y dedn, BT,

QRE.RSFRBeFE. 1, Q.8.Q07.2.3F.
QRN R.BeF. 3,  Q.E.QO7.2.3F.
D.E.0OF.2.3F. 5 (Ve Fowhoe)

Q&3 &@&@& 23T
m A

R.E3.00°.2.2.1, N.83.00°.2.0%°. 1,
N.3.00.2.05°.2

Cocoa propagules

208839 TomOTARR
WIS OB PRRD

Seeds and Vegetative means

(buds, grafts, rooted cuttings, tissue
cultured)

For sale- seed pods, seedlings, clones

DeWRL 0By ms%m?a

(BOTRL, BN, WeHWOT IRN, WO
3%

mm&%— RERT  TWOWAR, BAND, BRCRT
VT STRTNE

Mother plant or
Mother tree of cocoa

0w 5:323 Dlafvp
%@3.@&3?033 =T

A seed producer or a plant from which
vegetative portions are selected for
propagation

(>6 year old clonal tree or >12 year
old seedling tree yielding >100

pods/tree/year)

W OTTIR OFT®  [IT  GRNANTRY
TRSOFTN @Ok, [T BF, (>6 TP
ITRI DT Wz >12 IE IS

RewRoW BT FTwenTden, ¥%e=O >100
FOONN T2 T Tde TR Aewedes.)

Clonal orchards/
Seed gardens in
cocoa

3RERRY IWATW wFme
WeW 3RCLIND

For production of true hybrids
Established with self- incompatible
but cross- compatible lines of known
parentage and performance

BOPO BROTREE VYT TS TT3eoD RROWESE
MIPRTIT TINR IPRTVZ [y YT
moﬁo;%doé’ BRCTIN JHRCIT wadﬁ%'fmq
NWIIONY WFTe TOFTONY WIS
ALZASEl it

12




Bi clonal orchard: Two self- incompatible and cross- compatible
parents.

— 3RCRY7/ ITRTW W BRCWNAD | ITW FoNO TROWNE VYT T
T3e03 BROTIFCH MIRLONTOE JAETT HTAPTHT 3k

3
S

Poly clonal orchard: Multiple self- incompatible and cross- compatible
parents

W BRINT/BBRT  New 3R 1 I Joo Beowerdd VYT D3I
TT3COH BROWRIFTOH MHORRONTIE BRCTT HTNYTHE 33

Isolation distance for : 200 m

cocoa seed garden Pollen parent: Female parent 1: 5.
Seeds should be collected only from
self- incompatible parent

38R, WX SRCWNRYRY, . 2000¢.

LT ORHORT rows =3 : @Beey Wo- 1: 5

o3I o, o0 EeomRieRNs BAcHI00R
=m3 Tongiies.

Seed pod standards : Forastero/ Trinitario types,

for cocoa (fruit) Smooth surfaced without bottle neck,
1 cm husk thickness,
>350 g weight, >35 beans/ pod,
Pod value- no. of pods required to give
1 kg of wet beans to be not >12
Pod : Beanratio-3:1

&@3@5«2 WS © PedZBne/ ERERO3RE JFNW
FOLNONTLI T NOHTHRT &c@w RO,

RPITOR 1 Bo.ve. BHNS 2% BROQLS,
>350 o RIDDHE

>35 Rewnemy, J3e Tk BrolTue.

FOOW 55’3@35: WOTH B! T OFwe STF
Wewny wwIIEIR 12 §08 TS TownY
WTFFS QTRTTL.

TOOW © WeWTW ¥z - 3:1




cocoa (bean) the pod), dry bean weight 1 g
Wet bean : Dry beanratio-3:1

YOI SRR, DEENY @y wemw 3 Mo (Sohcdh T, et

FRREOR TBONLATIT WeK), Wi VeWR 3% 1 mpo., B2
WO 1 WD WeWT ¥z - 3:1

Type of cocoa seed : Recalcitrant, no dormancy, viviparous
dede, WHNRYOR AN | 0ROE0ET, HI|TICRYYT, QTR0

Recalcitrant: Seeds require relatively high moisture content for
longevity, when dried below critical moisture level, they rapidly loose
viability, cocoa seeds should be sown immediately after extraction from
pod.

amsqgow: WY aem?oﬁwaﬁs@*ﬁ ézgds 3emeo3T esﬁssabd:gzﬁ. WETNLD
QFFVEONT SCTO3T mﬁos BRI WHONTTNR W) 3oz SRTZABRTBOINT
mdszgﬁgssﬂ sﬁzﬁaé@@%gﬁ. %ra&@é a‘:maszieéa’no1 FOOWOWOW HRT AT 3o
w3le.

Dormancy: Condition of a seed or bud characterized by lack of visible
growth. Deciduous plants are dormant during winter.

m@sg WFTD TRFOY: VW DT WHTHRY RIIN¥R Rec0ny QBT 2%3.
TVIT2eW (BAWCHET) TFMD WIMOBY DTN,

Vivipary: Phenomenon in which seed germinate in the fruit while it is
still attached to the mother plant, overripe pods of cocoa tend to be
viviparous). It is neither good for sowing nor for processing

NANTVO:  [NT &ra&r% wsesaa, 300w aﬂ:ddcg e.-:o&s&rao@mg)ﬁde WETNd
RReF3RRANTI. adaﬁ:& RIZR VT ﬁoﬁédéﬁ LT RENTLL TRTZQ.

Seed storage in : Removal of mucilage, stored in

cocoa charcoal/ saw dust in polythene bags
will extend seed germination beyond 7
days

2pdn, Wez BOTY R . ReEnE edT Aeedodsy, 3R B WFT
THOT DAL, BOWRT T BORYY
BeDOATR)TOOT WEWNYY BT 7 AXNY
ST LR TERRTOINR)TOOT STEC]WTT.

Method of scarification : Removal of mucilage surrounding seed
in by rubbing with sand or wood ash

14




4R8RTY M, OSEeT
IR TR

ReWNY 70O QSJac@wwdwsagl T TP
TT BRYROT ¢z SRR

Potting mixture for
cocoa and sowing

3@&@& Rewne WI/men
WETT W

2: 1: 1 Soil: Sand: Farm Yard Manure
(FYM)

or vermicompost, coir compost, cocoa
husk compost, bean shell compost
Cocoa Probio- growth promoter

Black polybags of 6”x 9” size of 250
gauge thickness punched with drain
holes, poly bag nursery under 50-75%
shade net

Horizontal shallow sowing

2:1:1 sa:e%: ﬁ:cﬁ%:&m%ﬁ Ma%d Do)
AT ﬁ.raa%d, SoNTTOL  TOT ﬁmgp,
38R, AFOWOT  SBOIT ﬁraaggcs, 3R8R,
DEWT AFOB ﬁ:aaggd

308R, a’.\@)aﬂéoira - NBT BER3AR &gﬁg"»ﬁd
msgcaomcs z.;GJa&és

6” x 9" wg3on 250 R VR, BIJe, JeH
Bpedes  Tognel DRONTE B, AT
WeONERy, Wew VIS WIRRMHITR. /B, 50-

75% TR, RTPTHF SBFONSY ¥dxmedese.
%as% efesagd, T3OTN z‘:mz:,ri%*c'daﬁ1 wgaﬂc%o.

Type of germination
in cocoa

mm&zsg e
HRVOINT doc

Epigeal germination in 7-10 days
(cotyledons taken above soil)

7-10 QRNYY QWONSF WWFRCST®
(Reedn J0T et TroTST.)

Soldier
cocoa

4R8RTY HRE Bo3

phase in :

'Early stage of germination, before
splitting of cotyledons

RRPBBRWRZNNZCH BTOPT T03, =RTINE
AP BRNR IRTON =03

Grafting method in
cocoa
Budding method in
cocoa

Soft wood grafting
(insertion of scion into 4 months old
rootstock)

Patch budding

15




(bud patch- small piece of bark
containing a single bud patched into 6

months old rootstock)

BRIRTY B2 T D S ®oR 83 (4 JonY [OHT HHO NEI
WRON® SREE e FOmY, HROHRY, HOBYT)

T waon®
(W Tmes®: WO BR BROATLE Senedon

ﬁs;aa s;ozsa:& 6 3onY ZHev BT ﬁod%& 32
TRDID)

Scion bank:Parental/ Mother trees assembled as clonal trees in one
place for scion collection. Scion stick (15 cm length) comprised of
multiple buds, but will get only one plant.

TSR (BR) WO TOSTE NS sogwa@*n,meass T SoOW aﬁodﬁeés:&

ot ZYRY EReRe WIRTRN WD, R AN® (15 Fo.mwe. w3)
B> BRANYR, BROVHIS B VTR $eTV 2.0T BRI, BBCHUBTD.

Budwood garden: Mother trees assembled in one place for bud
collection. Budwood/ budstick (15-20 cm length) comprised of multiple
buds and will get multiple plants.

WET PT IR DAY TonmEmen, oo IRTNER),  wond I
WSROI, T YT WP WET IRND I mmﬂmaﬁ BRONTLS
Ty ©TOOT TS TN, TEOBWIT.

Clone: Group of plants produced vegetatively from one original mother
plant

3RLT O TR : TOW TFOOTW BHLCHTN LOTYRIE NWR.

Clonal selection in : Breeding method of asexually

cocoa propagated plants based on selection
of superior clones from a wide range of
clones initially based on
morphological characters followed by
quantitative and qualitative traits

4R8R3Y dpeeiY . wdonsmeN  TICOARWTOIE  ARAYY

308

), ﬁommapdag QTOTH), SRT am@a mone,

TOTFES T w2 fpetoptek OT NS
& - [ XY Q

16




TRONTT B EReRTne  wodhodh hed
BTOITHNTHIT.

Top working in
cocoa

mm&zsg TE [Ieon®
Dlatwp) ﬁ:cer%n 3

A grafting procedure employed to
convert an established plant of
inferior, incompatible, barren,
unwanted variety either by grafting
(top- grafting) or budding (top-
budding) into a productive tree after
decapitation and rejuvenated with new
shoots

QT 2O BACH JTONTING Tone VY FEB
OEOHYT, BRONECIRNT, WORTE, VTJINYT
vl efe ﬁ:cm@nwm‘i 32023, d:ce:a@ri T APONT
TROT c>3.rac7{5 WMHTH WP DRA3ROAR 32
SRR HOTW, a’nsdozgewmemmmgd.

Heading back/
Snapping back in
cocoa

edRmy Igont
mﬁie/ mel&one wazsie
QOTT

Removal of a portion of a stem without
decapitation, leaving another portion
to promote new growth

TORT IO, mmm& éd%@dmndoé 3w,
FBROW FRNNOT BRT WHOT WIRIHR
OIRMHROZ TRBRT

Spacing of cocoa in
arecanut gardens

WRE SReRTY dodR,
N@NRY €03

Arecanut + Cocoa (normal spacing)
Arecanut- 2.7 mx 2.7 m (9 ft. x 9 ft.)
Cocoa-2.7mx5.4m (9 ft.x 18 ft.)
686 plants/ ha

R + %.ra%.r% (RTRF, @oIT)

wRd: 2.7 we. X 2.7 e, (9 o8 X9 ¥8)

dedn; 2.7 »e. X 5.4 e (9 v x 18 wk)
686 NBrish/Sgec®

(I) Arecanut + Cocoa (dense spacing): Arecanut- 2.7 m x 2.7 m (9 ft. x 9

ft.)

Cocoa-2.7mx 2.7 m (9 ft. x 9 ft.), 1372 plants/ ha.

OR% + 3.@%@* (T3 ©o=T) 1 WRE — 2.7 e, x 2.7 . (I ¥R x I 9R)
dpdR- 2.7 e x 2.7 ot (9 ©B x 9 wR), 1372 hRnieh/Igec®

(ii) Arecanut + Cocoa (wider spacing): Arecanut- 2.7 m x 2.7 m (9 ft. x 9ft.)

17




Cocoa-5.4mx 5.4 m (18 ft. x 18 ft.), 343 plants/ ha.

WRE + ERdR, (DTY WOBT WFD PR WoBT): BRE 2.7 Lwe. X 2.7 e, (9
W& X 9 ¥R) %.raé.ra& - 54 ¢ X 54 e (18 & X 18 &), 343
NRnes /BFece

(iii) Arecanut + Cocoa (new plantation):Planting together 3 m x 3 m (10

ft. x 10 ft.), 1111 plants/ ha.

WRE+ dedn, (DX Bwectd): 3 we. X 3 e, (10 @& x10088) ©ozsTY

2t ST, 1111 0ER%/SBEe0”

(iv) Arecanut based multi species cropping system (ABMSCS): Arecanut
+ Cocoa + Banana + Pepper (trailed on areca) (2.7 m+ 54 m+ 5.4 m +

5.4 m)

DF 3¢ 3 (ORF &POZT )T 30 &3¢ wzgé ) - &R + é@aﬁ@
+ ¥ + 80D (VBF e TYWYT) (2.7 . + 5.4 e+ 5.4 e

+ 5.4 ¢)

Spacing of cocoa in coconut
gardens

3ons 3eewrnd a@m&nam
9033

Coconut + Cocoa

Coconut- 7.5 mx 7.5 m

Single hedge cocoa- 2.7- 3 m
Double hedge cocoa- 2.5,2.7,3 m
(depend on spacing of coconut)

3o + é.ra&ra&
3omy-7.50¢. x7.50¢.
2WOTH TN %.ra&r%— 2.7-3.0 <we.

NTE T &ra&r%— 2.5,2.7,3 oe.
(Bonhs =TT ©OZTTRY, VTOONATLER)

Coconut based multi
species cropping system
with cocoa

&fai.ra&zﬂ.raoaﬁ 3omy &5R03 W
3¢ TR

Coconut + Cocoa + Banana +
Pepper,

Coconut + Cocoa + Nutmeg +
Banana + Pepper,

Coconut + Cocoa + Cinnamon +
Banana + Pepper.

3o + 3.@3,@& + 209 + T D
3o + é@&@ﬁ ROWTOW + Y +
T DD




é’om+&ra&r%+z§3&+me3+ﬁ%
vetao)i%)

Spacing of cocoa in oil palm
gardens

0% 5.@@@3:3@2 é.ra&ra&
033

n@Ene

Oil palm- 9 x 9 x 9 m triangular
planting.

Cocoa- 2.5 to 3 m.

Cocoa at 2 m away from palm
basin.

>15 years old oil palm at square
system of planting is good to
avoid heavy shade.

;¢ @T- 9 X9 X Iwe.(SEecmemd

BF3) 8da; 2.5 -3 &ue. 3¢ HIT

WOTBROT 2 we. ©O3TTY Swe3es.
15 533??%03 dseg&é Sone 30FTT

SEECHY B TE BHIT LRCUTY
408, B0k AeY VHOOR
©303RT BSOR BHACHRY,
BECBHRRT.

Age of seedling for planting :

and pit size

3@@&35@2
SoDE Ty HORCH 1T

N 8B TAO®

4 months old seedlings or 6
months old grafted/ budded
plants.

60 cm?3 pits filledwith top soil
and compost.

Graft/ bud joint should be above
soil surface.

4 S0NY WEWROTW FRT T2 WP 6
S0NnY 32 NTNR

60 x 60 x 60 Foowe wvdon
rbotéoﬁoﬁ:ol dawésa% DI, DROHT
Ma%daod SoonZdes.

TANSY, B2 TRRT Ny I0T Ded
QTHTOZ Feedew.

Fertilizer dose for cocoa

100: 40: 140 NPK g/ plant/ year
220: 200: 230 Urea: Rock
Phosphate: Muriate of Potash g/




Fertigation in cocoa

dpdel  TomRCRAT
WPE IIeo

RRWTHY
W

&ra&ra&zscg SRCTOTO wﬁaﬁ@

plant/ year
2 splits-
monsoon)

April- May (Pre-

September- October

monsoon)

Urea-135g

Di Ammonium Phosphate (DAP)-
65¢g

Muriate of Potash (MOP)- 175 g

(Post-

100:40:140 o7°.2.8. MC./NTB/=RE

220:200:230 c3wdessw:

ToF® TRReese: mzsécéz@ THa d.rawazswﬁ
0./ NGB /IR

2 0: AYTF-TNC (FEROT RPTLD)
BPZowT — W3RLWT® (HEMUT FoST)

' c3eocsn- 135 me

@ WRREACHO W (R.D.0.)-65 mRe.
msscw ST ﬁ.ramswﬂ
(20.2.2.)- 175 mpe.

Cocoa farm wastes
composting

%.@%J% ACNX S EOMCE;
WTTRR BT TR

Cocoa leaves, pod husk, bean
shell

38R, QUNW, TORCD B, WeRT AP

Cocoa pod husk is rich in

38R, TONCH ATFCID BN
TSeTY BROVTHT Jpexzo3

Potassium

ﬁ.ra&s%&oﬁo

Training technique in

cocoa

Practice of giving shape and
anchorage to the plant in the
first and second year of planting
to bear the load of pods in
subsequent years.

Seedling tree- Single main stem
Clones- Multiple branches




BRIREY B Ron Io3s

R [ty [RTO DY ATBRE IRFNTY
e.-ad% $TT DI esmddﬁoq QDT T
Py NoTTTW IREASY dodé; FOOWNY
mssm& 3&3:@.@65%503 TRET APOR.

WETAOTRT  BANY -  woue m&)ﬁ
mcssm& moamgd.

ITRRTNAYD (2RI A) - a.;od?%os
ézgs mwm&m& %.raoadogd

Types of pruning in cocoa

3RERTY ATTLOFCD DORND

Formation pruning

(decides height of jorquetting,
no.of jorquettes)

Structural pruning

(umbrella or cone shaped
canopy)

Sanitary pruning

(removal of diseased pods,
damaged plant parts)

50 BRWN FIHNE (RIS
BRAONT) (RIFERE DTTRR, T
RSB0, APFOATLER)

TR TRTLNF (@Ep@s TRIONT)
(538 BRCR STTT HCRTTR)

RFPFOTY BTTHLOE (WO T[eon)
(BreneRS TN, T
TRARREMRT FTT RANER), 330

Brokomd)

Season of pruning in cocoa

@‘@3"“’&5@—, IRRE  (TeJo®)
RRRR O

September (after main season
harvest) in traditional belts.
Annual systematic pruning is
compulsory when grown as
mixed crop under palms.
TOTEONT 3odR, WIS IFeIndY
BHOWT® (F028), ILT|AT ER0RT F0IT)
3RERTRY, SHTNY ®#AT nF Bemock

FRY Bmen Ide S[Re Bw00TRN
ATDHRFODRY SR,




Nature of cocoa leaves and
no. of leaves required to
produce one cocoa pod

&ra&ra& QSNY oo Wy 1 3.8,
&ra%ra& wsa%ﬁeémd POTIRTLD
SHTRH) e.-msémﬂ BRONTEeTT
SRS xoaﬁs

Self- shading effect
20- 30 leaves

Boo NOYS TOFTD
20-30 238nsh

Thinning in cocoa

a«aa@sg SHTNTNE T
aadone wcg;a

Removal of extra flowers or
cherelles/ cushion, wilted
cherelles to avoid overcrowding
and to increase the size of
developing pods.

gzs%wa TRNYRY, By BITRE,
3Roen T LONT YO TOW VTP
oSN ﬁo‘sﬂﬁcx’oa’p‘;1 IR TRTRW Y
BS0ITHT  FOWNY TR, daﬁgs
TPRTwO: yont TRETINITT.

Mulching in cocoa

$ERRY Fo  BodE o
R (O0ne)

Practice of covering basin away
from stem with cocoa leaves,
pruned small twigs for
conservation of moisture,
control of weeds, prevent soil
erosion and adds organic matter.

STT  WwBROT  BY, mcwgmgs
dacegdcscssmgl &a%.@é S {Vela! mzs%@cs
oo, mgs 3em003T dg%’, 3N
Q00T Tone sasgs za"Sd:oel 3Ny
WTOTD.

Irrigation for cocoa

&ra&r%dg QeTVTO w:;pa

Flood- Once in 5 days- 175 litres
Drip- 20 litres/ tree

TOO0W  AeTRTO — 5 &53@@:&— 175
Sl¢Xien

TR TR0 - 20 Oet3Tt /=T

Cocoa crop cycle (Vittal)

April : 15t harvest for nursery




4odn, B¢ ug /
(283)

May-Aug. : Main season
harvesting
September: Pruning
October
Nov.-Dec.

Jan.- Apr.

: New flushing
: Flowering

: Flower to fruit

development

(Will change with different agro
climatic regions)

NQST— TTFOMN RRTO 3RO
soe-snTe; Ce N B0 BRO3R
BFowst: BSOS (TRJON®)
WERHLWT — RBRT WMMHT W FV
SEoWTT— RBTOWT: TRWTLE T
BRTO— QRS TON WLABNT TV
(AT DG T TRTR
TReBnERonR WIINET.)

machineries
cocoa

Farm
required for
cultivation

3p8R, FTAR ORI IR
03030 TTTrONEH

Grafting/budding knife, cocoa
harvester, secateurs, sickle,
pruning shear, telescopic tree
pruner, sprayers, wooden
hammer

T2 WOPT0 WRON® W, 8.@%:% 8.@05;355
0303, 23T N, BDWRRCLD, TTHNE
N WEDHE 320, BORRLLT
E3eTRTTT, BeoT AL I FTH
o

Major diseases of cocoa

$n8n, BIOHT, WHBHT I
deerine:

Black pod rot, stem canker,

seedling die back

FT, TOW ZRY deen, 622 dnen,
TATHRODY WTHT Wy omdE Becn

Integrated Disease Management (IDM) for major diseases of Cocoa

8080, Wdobh, PR IIoad deennY ArBHA T Sner
DTrRE BN

Phytophthora diseases

Pre and post monsoon spray with
1% Bordeaux mixture.




FFRoe  Seenng oL oZEE
BEONEL

HMOT  Toow B, Te3T 1%
WBoecRAF TRFHTI, WTRIEC.

Stem canker

Wound dressing with 10% Bordeaux
paste.

Wound treatment with Trichoderma
coir pith cake and soil application
for long term control.

10% RBnecdees FHexs, oy, IS0
Ponnen Seamedes.

BRen RIS mnmzl 33 Snm hed
é_%é.:aesm? TOWNTT T FeF® e.-osoﬁz
Seameles DI @wmel mgﬁ
FOB/RT[OOTLR  ETE  OTRITNR
8@@715?»4 TR CEICHORWTIT.

Cocoa dieback
(Lasiodiplodia theobromae)

3R3R, WEOTLE deen
(RA3RCRIRERCIT
S03RCWRRLR)

1% Bordeaux mixture spray and cut
ends of pruned branches to be
swabbed with 10% Bordeaux paste.

1% Becder RS, 20TRTWCH
D 10% RBecder ﬁcsgs e.-osool =0T
PONNYNR Seazmede.

Seedling die back/ blight

TATRODY WTOT WHTY WEaThE
dneen

Spray and drench 1% Bordeaux
mixture or Copper Oxychloride (2.5
g/L of water)

Bedecr R0 (1%) ozme T

@3 dpedm (2.5 g/ e ) o=,
N@WRY wgg Bookes.

Major diseases of cocoa in
the world

IWOWHOT  BodR, LI,
ROBHT T SRR

Witches’ Broom, Cocoa Swollen
Shoot Virus, Frosty Pod Rot,
Ceratocystis Wilt

QYT WRAR®, TOR YWRBRWE TR
F0W S, To T TR, ﬁda&mezﬁg&s@
R0 decen




Cocoa disease observed in
Kerala & resistant
varieties of Kerala
Agricultural University

3e8eRY &ra&r% BeoHY oW
WHT  Been By Feoe 5@&
a%améavoﬁaocs
@zpa%%w@%das deen ABRCePT
BONTOT TWeBNRD

Vascular Streak Dieback (VSD) &
CCRP cocoa varieties (CCRP 1 to
CCRP 10)

TOIT mgs oI deen
2.2.630°.. &ra&ra& goned (.21
Qo 2.2.680¢.%. 10)

Major pests of cocoa

&raéxa&ﬁ WRPDT e

Tea Mosquito Bug, Mealy Bug,
Aphids, Stem/ fruit borer

e3e ﬂ.@%/ e woagéi.rae 2N®, Sty N
/ WO Wit 5323 RN, TOW ERTT

/ssasoe BRTOINT I8

Cocoa ecosystem is observed with wide populatios of natural enemies
and spiders, which offers natural control of seasonal pests and so usage
of pesticides can be limited and recommended only in severe cases.

4odn, IPUNYY, ¥DF TRRY DIy He@RY ok, BHNBIZ DI

VRNPOT  FYANETITON  $CRRE JONOTR MWFIRMHIT. STOOT  $eL3TIINE
WHECHT, 2CWIRRPBNTOW Ty 3eTITTR JFONTY T, $CLIITNEG

WYIR HTTRY TRTBWITL.

Integrated Pest Management (IPM) for major pests of Cocoa

38R, WIODRY, RN TJpwed eine ATFTHBR TR 8 ATFTE
BIONEL

Tea Mosquito Bug

Less infestation: Spraying
entomopathogenic fungus Beauveria
bassiana @4g/L of water or neem
oil @3%.

Persistent infestation: Repeat spray
at 20 to 30 days interval.

Severe infestation: Spray any one of
following insecticides viz.,
Lamdacyhalothrin 5EC (0.003%) 0.3
mi/L (or) Imidacloprid 17.8 SL
(0.004%) @ 0.25 m I/L.




3L IR VTY: QotIRR
TRBRCHEIT deOCOFET HOB?
WRABRT @ 4 RO/ Oet3T* Qe
WP 30N agsa @ 3% e.-aaoel 20383
W3eB. FCLLIVP 3N TNOTHRITT 20 S0
30 asmmm@ ROTRBODTY, TR
[IrTeB. SCLIFPOID 3eFZTTNTT,
RIRTOLERCST 5 B.2. (0.003%) 0.3
R0.NF./DEIT® WFTD VNERRCPTE®
17.8 972, (0.004%) @ 0.25 Q0.8°./
O3t Jeon W32 ROJRAF)T®.

Mealy Bug

Conservation of lady beetles Pullus
spp., Lycaenid, Spalgius epius for bio
suppression.

Spot application of 0.5% neem oil
emulsion along with 5% soap
solution, 2 times once in 15 days.
Need-based application of
insecticide Imidacloprid @ 0.3 ml/L
of water.

BT SCURTT, YT Aedex,
c%wé’owf, TROORT QWOPTT W,
3rendg Rncazie.

3e83T mdon 0.5% 3¢S oFf 2R3N

5% MOLRIT TRFTEOTRY, 15
Cssaraéﬁaéoﬁoé 2 W0 JoTR=TICe®.

N VFT 3et3T0TF QRTERYT @
0.3 N0.0F./Oce3T® JCOR W32

Stem borer

Mechanical collection of grubs with
iron spike or needle stick and
destruction, cleaning webs, excreta,
plugging holes with cotton wool
soaked with Chloroform, Formalin
or Petrol and sealing with mud.
Placing Chlorpyriphos 0.05% soaked
cotton and fastening with polythene
tape.




TOR BRTOINT IO

Swabbing Coal tar + Kerosene @ 1:2

in basal portion of the trunk to
prevent egg laying.

SO TN, IWHRTW ERTODRY, W
RRTINAW TITEECI. TO9NY
mézssﬂeéai:& 3Roles. BRBRETRRFF,
TRNFOTT WP ﬁé&@@&:@m& BEHY
WH W T  FREOWY mgaocs
soegedess.

3pe8ReF O’ (0.05%) W TIRY
CIAEE N IR ATIALS mﬁdcg&s% O
TEIOWOT Fe3e3e.

ERTT+ 20 O @ 1:2 OHTITY
TORT WG, BILRTOOT $e& 308
QRTTT, VCLOST[NTIT.

Cocoa fruit borer
(Conogethes punctiferalis)

dndn, ey dedadeT T
(BrelReR3x® JRFTOT)

Collect and distruct infested pods/
fruits.
Plant castor as trap crop in borders.

3ReR W3 ;.':1-><>:>a/ws'a%rieémo1 zonded
TOBTRWRHTH. TROT NERST, 3RcWT
W WS T.

Mammalian pests of cocoa

$ndaT RS AN

Rat, Squirrel, Civet Cat

QO, PO, T zsao&

Keeping 10 g Bromadiolone
(0.005%) wax cakes on branches
twice at 10-12 days interval.

Placing rat traps with fried coconut
pieces as bait.




10 o Bamndohdas  (0.005%)
sheeem AERERy, doune Kved 10 dow
12 QFReReR) 2 R0 @

0T ZoNT TOWCL  WBRTIATR, VI
BREATY Bt IpeunY Yrues:.

Squirrel

WL

Trapping, growing alternate fruit
trees, timely harvest of cocoa pods.

Brchnv, wORStH, &ndR, oMY
Bo3n @3S AT DHORYR, BERSeD,
Iobd OGN E6ER, TOLRYR,
3Ry wnmien.

Major deficiency of cocoa

3RERTY TN ToTHT
BRexT03 RT3

Zinc deficiency, 0.3% ZnS0. as
foliar application

RIS (Zn) 30T8, 0.3%ZnSO4 =,
ISNeR 0TI [yowedess.

Index tissue for leaf :

sampling in cocoa

mm&cseg NS Z[RTOMN WD
:iraaééos OO

3rd Jeaf from apex

THTT DdRCWOT I8¢ S

General recommendation
for prevention of cocoa
diseases

G.ra&raéw:o& BReN WPOWOT
SROHLY NLBWIITT
mg@&m BTN

23 )

Swabbing Bordeaux paste after
pruning and wound dressing in
case of stem canker.

Pre and post monsoon spray of
1% Bordeaux mixture in
traditional belts with high
rainfall.

After pruning, Bordeaux spray to
cover entire tree and main stem.

Biocontrol agents, natural
enemies for pest control.

TIHRFCH  F03T éxa&ra&zs oENYR
I e mo&% BRBdRE ﬁcs‘;md
Seazedess.




3@&@ WS 030 ﬁaw E DePHw
‘?oe,amos:s ""zs"ca'n'e:@ EMmOT
d.raa’oa msgp 5030 1% Bpder
SNJFOTT, WOTRICE.

*wcﬁaa@oﬁm‘i N To3T BoJRLeE
=N éJa%Ja maa L oleletaCorot <y BT
ReR 1% BedAe & ﬁd&’n 20BREICD.

3683 QOPOZERE, DT ACLOTFNED T3y

S

SENEE ISR, WEBTOT.

Horticultural maturity in
cocoa

éra%re*zsg SRCLIMOTD wgs

Green pod changing to yellow
colour.

Red pod changing to orange
colour.

Detaching of beans from husk/
pod wall giving a loose sound
while tapping.

DA TPOWN, LR wsa% wdmrbsd
FOTo WHRT TOOWNYd 636 ma%
LRI,

3pdn, VewnY TS APokon
WeTe@Ten BROTRT %a %ce?:‘ogd.

‘Temperao’ cocoa crop

‘BoFoen®’ dedn, B¢

Harvested between April-
September developed during
warmer months, mature in 140-
175 days from flower to fruit.

QTR zsagdns TOTORTONTNR  BSZ0TW
Ty AT, VYT DIy FFowo® Ion¥
SRR 3RBR SRRSMHIT.

VT JRINOT w@ammsna zodon
140-175 QR 3RHERHIT.

Cacao and Cocoa

Imipe T drdn,

The tree with pods and wet
beans, upto fermentation is
called cacao.

The produce, dry bean, after
fermentation and drying is called
cocoa.

3.@3.@& mo&omfsaq RRONTOT FT DI




TWMHIFOD TOWNT STE VBN,
BTOR aﬁaﬁl@d

TTMHRECD T LONAT  TOITT
UV (eR)TR, ERdR, SR THER.

Colour of fresh beans &
fermented dry beans of
cocoa

3RERRQ Totk WEWNE WY I
TITDNT W NeEWNS 2eg

Fresh beans- Mostly purple due
to anthocyanin pigmentation

Fermented beans-Brown or
chocolate colour

S WOeWNHh— éaagﬁ BOBPRCTODIT®
903 RVRONHLR)WO0Tm BeTL wegtows
BRRLIT.

TDNT Dewnsh- TOTH
BB aosgw%ﬂdogd.

Slotor)

Primary
cocoa
(at farm)

processing in

pilerfelclews

3RERTY  TPWI A

AT (BReBTY)

Fermentation of wet beans for 1
week and sun or open drying/
artificial drying using hot air
oven/ electric oven etc.

3003y [NRRTW GTF  WCRNATY, Wwomd
STO0NE ITF DTN VDR VTR
BROPFS NAONY WFTe QW wdnY
R0EP03T E@a’%mﬁ WEANZT)T.

Secondary processing in
cocoa
(at factory)

3RERRY Q3o  ZozTRo®
DGR (PRERCNY)

Cleaning and sorting dry beans,
alkalization, roasting, Kibbling
and winnowing, blending and
grinding, extraction of butter
from cocoa mass, making cocoa
powder, preparation of multiple
type chocolates.

280 WERNEY, DWRRVTPT DI
QONRRYTD, T 0e3TEd, TOKORTH,
FRON® 0T BRIV, WIFIRIRRYT
I VTR, §RIR, TFTES0WOT
wrdond, SRR, dede, TR
IABRODRT THT W AFT

3RSF YR, SCIROBIHTH.




Methods of fermentation in
cocoa

3RERRQ TOTONTLRECH DN

Heap, Box, Basket, Tray, Gunny
bag

0 TR, JYRoHY,  wyney,
wnoms  IYneY wgse  Eeney,
Reeed Weonsy DHNIIMIT.

Stage and standards for dry
beans of cocoa

3RERTWY W e
VT FRTTORNAL

Slop)

When crushing in hand to make
a cracking sound,

1 gram and above, 6-7%
moisture, 10-15% shell, 85-90%
nib recovery, >50% fat content.

0000 TLRTPRWN B, IONE 3
Dlavplioveelalervoint 52% WTLeD, 30T
20T MYC. WFT® VW0 FpNTLed,
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Pod index in cocoa

Bean indices/bean count
in cocoa
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No. of pods required to give 1 kg
dry beans.

Bean index: Dry bean weight to
be 1.0 g minimum.

Bean count: 100 beans per 100 g
Bean grades:

>100 beans per 100 g

100-110 per 100 g

>120 per 100 g
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>120 wewnss/ 100 9o




Nibs of cocoa

Cut test in cocoa
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Beans after removal of shell used

for preparing cocoa butter,

powder and chocolates.

Testing colour, fermentation
quality and fissuring with 100
dry beans.
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Bean to bar chocolate
making equipments

WERT D WRDT BRSeEE
TRTBLY WEIT LVTTTLOND

Pod breaker, bean roaster, bean
breaker/ desheller cum
winnower, chocolate grinder,
melter, dehumidifier

TR BRI, W TeeHTT, Wew
wTWOINT 000, WFTe wen' WBesTe,
RIVTT wpw ébmolcscﬁ‘, WBRASCEE
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CPCRI chocolate
2.8.2.830°.80. LBNRSCLIE

Kalpa Dark Chocolate
3O, T T WsRSeEF

By-products of cocoa

$08RT LOT-LVZF A

Pod husk (cattle feed), Cocoa
juice/ sweatings, Bean shell,
Cocoa germ

TORCH AP, wPEe IRy (IINY
heRwen), 3pdR, OB, NERT AF WFT
B8, BRdR, WeRT [RwE

Directorate of Cashewnut and
Cocoa Development, Ministry of
Agriculture and Farmers
Welfare, Kochi, Kerala
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CAMPCO Chocolate Factory

-
LDICEIEN WwdnSes msﬁa

Central Arecanut and Cocoa
Marketing and Processing Co-
operative Ltd., Puttur, Karnataka

BeoReod WRF Iy dedn, Tedruon’
3y BoZTME FTFO AN, DI,
FRoF 3T

Cocoa Journal

Cocoa Books

&@3@& WRESF
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The Cashew and Cocoa Journal
(DCCD)

Cocoa, Wood & Lass, Longmans,
London.

Cocoa, Balasimha, D., ICAR-
CPCRI, Kasaragod, Kerala.
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Cocoa crop cycle/3saspe 0TS w2emn &
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Cocoa Tree
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Chocolates
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Dry Beans
WEANCTNEH
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Flower Cushions
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Wet Beans
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READY RECKONER ON COCONUT
ENGLISH AND KANNADA

3oNS A, 2T FPkd AR
QONCT 3y BT

Coconut

3omd

: Cocos nucifera Linn.

BT méﬁoﬁca O,

Family of coconut

3oNT HEDOW

Arecaceae

e9g8Fe 03¢

Chromosome no. of
coconut

30ﬁ§§ [er303ny

ﬁoa%

2n = 2x=32 (Diploid)

2n = 2x=32 (RRoIT)

Genome lengths of
coconut  cultivars
sequenced

3ons IPNTY
BeRReT® emcgdsad
éeacéo:og
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Hainan Tall cultivar- 2017 (2.42 Gb)
Catigan Green Dwarf- 2019 (2.15 Gb)
Chowghat Green Dwarf- 2020 (1.93 Gb)

JRST oo 30— 2017 (242 BY)
PURT BAH AE I9- 2019 (2.15 3.2
P @A NE 39— 2020 (1.93 3.0)

Coconut is native to

SoNT TR m@ﬁ

South Pacific Islands of Polynesia and
Melonesia at South East Asia

TOJCAOIRT W9 DI QemnYy ey
esﬁezcosa amﬁd B RCTCAOIR

Coconut is known as

Tree of Life (or) Tree of Heaven (Kalpa
Vriksha), Tree of Abundance, Tree of
Plenty, The Consols of the East,
Mankind’'s Greatest Provider in the
Tropics
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Coconut is grouped as :

Som BLeH INeesTR

Commercial, Plantation and Oil crop

e, ST S B Fo 3¢

Economic part or
coconut of commerce

SoNS @RFT Pon

Nut, Copra, Coir

T0W, éJazgp By T

Cocos
derived

The term
nucifera
from

T mﬁﬂ)ﬁm QoW
TE DT

In Portuguese, ‘coco’ means ‘grinning
face’ or ‘monkey face’ - (Portuguese for
monkey - ‘macaco’) because that’s what
the three dark circles on the shell
resembled.

Latin name for the palmCocosnucifera
(‘nucifera’ means nut- bearing)

FRODFNCTTY "FoFTT° Q0TS WL
RND’ OFW ‘TONT 0D’
(BRBANCTRY 3ReE QOTT- HTedN),
NFOWT IONT ITWE eSB ey IR FIY
VT FIITHLRTWOOT B2 e FCCHRMIT.

Coconut water

NSV

Liquid endosperm of immature nut
used as refreshing drink

SPoH  WONCHOST TR  Sewmm  SHIR
PO FTRONE TRRCODTN YVTO3RENTTIT

Species diversity in
coconut & related
genera

SoNTS0D (RS
DT TOWORT BONE

Coconut is monotypic species;

Varieties can be differentiated by their
stature, size, shapes and color of the
nuts and pests and disease resistance
qualitatively

3o DT SRIJeN BP00T 8,
gaﬁczzﬁeémel@@mf NTT, RS, CHTONL DI
ReWNY weg Yy e Tone Teen ATRCGT
oINS BeTn whedd géscazwaacsa.




Inflorescence of the
coconut is called

3oNs TRNROWED
Dlatvp &faom%?osmag1
&ert 380303

Terminal bud of the
coconut is called

SONT TORT A
mmﬁm& &en 3BC0TT

Cabbage

ﬁsaScasf

The trunk wood of
the coconut is called

as
3oNT  FOW mﬂdﬁoﬁl

&en 580333@_;3

Porcupine wood, used in construction
and furniture making

TINS 01 BR0DT T msg ad&:ﬁl sagp
QTR  TONR WCBRCITITONE 303003R
zaeézsmrbgd.

Coconut types based
on growth of stem
and the age of
fruiting

PORT  BITAR DI
FOOWNTR e R
B0E el 30NN
mﬁﬁ@ﬁ:ﬁl [RTBINS.

The Dwarfs and Talls

NG w3 93TH IR

Tall cultivars
commonly grown in
India

PTBTY mmﬁsmﬁ
BSI0T DITT YN

West Coast Tall (WCT), Tiptur Tall
(TPT) and East Coast Tall (ECT)

ST, BReT, WO (RuRa.), ITWAT e
(B.2.83.) 3 ST, BRCT, RO (81.2.83.)

Tall coconut varieties
start producing
inflorescence

In 5 to 9 years after planting
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Average height and
life span of tall
coconut palms

Jons 933 3ene

- Jer} e} T el
BeNTORY

15 m to 18 m or more
80- 90 years

3ony Toemd 15 dowm 18 &m&sc@sma agd
aﬁ%?omgd ms_a, 80 d0W 90 =Jen¥ T
adssaga".

Pollination in talls

3o agd
wmnggsm e

)

Highly cross pollinated
(male phase ends before female flowers
of the inflorescence become receptive)

©&a35eN TTECO%H TJTNIIE
(BRRROBLNTY Ty TAN TIRANT
Sende WHT ToBR) ERIRAHNIT)

Dwarf cultivars
commonly grown in
India

PTITY mmsssmﬂ
hlEle oot N IOND

Chowghat Orange Dwarf (COD),
Chowghat Green Dwarf (CGD),

Malayan Yellow Dwarf (MYD),

Malayan Green Dwarf (MGD),

Malayan Orange Dwarf (MOD),
Gangabondam (GBGD) and Gudanjali
Dwarf

WP w0 NE (R.0.8.)

P T NG (2.3.2.)

WP TED MR (AFR.)

OOHT TAWL NE (20.28.8.)

RORBROTRT (B.R.B.R.) Iy moreeond N

Dwarf varieties
starts producing
inflorescence

NG Ienv @emo =w
DRE IRDARYT
208

In 2- 4 years after planting

2 a"% 2 00T 4 JIENRH

Average height and




life span of dwarf
coconut palms

2oNs N Iene [ooTO
DT DI WeQLTORY

40- 50 years

5 d0wW 7T owewst agd% a3e3o$:o§$ 5:3_:0 40
00T 50 [IenY oo wc&:ﬁogﬁ.

Pollination
dwarfs

N® SONYY TTONZIET
oce

Some degree of self pollination is seen
(Due overlapping of male and female
phases in the same inflorescence)

NE IenYy To YN X Ionmsram,

FOWIT (VY 2.08¢ BANRROBITOTLT Nowd
2y ésa% TRANYY  2.,0T3¢
BIRRHZA.)

2R0HTO

Other important
coconut types

Jong @33 FEod
NI

Spicata; ynbranched inflorescence (or)
rarely with one or two small spikes
Androgena: Tall bearing palms with
only male flowers

Plicata: The palms with fused leaflets
Makapuno: Makapuno nuts have soft
buttery endosperm and wused in

preparation of specific coconut
delicacies

Aromatic Types: A pandan like aroma is
released when cut open a tender
coconut

ﬁ;"{da—véat FTRSRBODT  TRRNROWLY  OTwe
WIVCRTTN WOTH WP TR swwmfs:&
BRI,

FoERCITD 1 MO TANTTFe
3onsh

FEF BN z.,od%.ra*oda BEDIRORTIT.
dowx’%m DTI) 5?&@ TOOWNLD, DWW

23%053035 QOBRCTTFT TP 36:%*5:4
TRONTLIE Wy  wnRy, O wegne
o0 WETRNIT.

TITCE  DFAR: VO TOWNRTR,
FZ0ATRN AR O30 I VeHIW

DT 2IOT
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Conversion of
flower bunches into
vegetative shoots in
coconut

éoﬁseg TRRLPOBEINSD
sxﬁs WB¥MTONTIN

TOTIRRRHT o

Bulbils

WOSNE
W

Preferred climate of
coconut

3om BBohen
BRBROTIVT BoomdIed

Humid Tropics

ST NFTOD

Coconut is highly
suitable for
cropping systems
because

3orb, 8¢ I=E Jxen
-~

C250) TRTTRE BTN
NTOTB

Availability of 22.3% average land
space, 30% air space and 50% solar
radiation interception

Ions 3eekny 30223 om0 B IWe3,
3e.30 eodn JREeB I 3e.50 T QITeT
TaWOT oa;sadogd.

Growth stages of
coconut palm

Bons oW WBS=ednio
O3

- Young palm (up to 10 years)
- Middle aged palm (9 to 25 years)
- Grown up palm ( >25 years)

280 THORB(> 10 IRERD)
SEREEch Hones (9 00T 25 [arnieh)
BEE HORD (> 25 IRERD)

Major producers of
coconut in the
world

TWounY T, Iord
YOZVTE TSN

Indonesia, Philippines, India, Sri Lanka,
Brazil Thailand, Viet Nam, Mexico

QOBATCXNOR, &@ﬁéai, RT3, {LV0T, RS,
qﬁécraocsﬂ 5303:&33&0, zSagéfa

Major states
growing coconut in

India
3om éasaﬁ WS
crezséﬂeéo

Kerala, Karnataka, Tamil Nadu, Andhra
Pradesh

3009, ITrws, INHTR, 8oy IRe3




Growth habit of
coconut

3oNT WBPTIno» oce

Woody perennial monocotyledon with
the trunk being the stem

WS NI, FRBRBONT Dlatvp

dounewn =3

Coconut is

3om

Monoecious, produces male and female
flowers separately on same tree

now 3 ésa% TRNYY 20T MMO&%@Q
3B B3eBosN wmgm".

Root system of the
coconut

3oNRY w3e0% HIY

Adventitious root system

30> 2308 F[P
@

Time taken for
development of
inflorescence
(initiation to
opening of the
spathe)

TRNRAOWD Bdohen
éﬂds%@eé%;s pfovelers)
(RroS emz:‘%) alelnt

WTHT STIT TTON)

34 months

34 Sonshnsd

Average number of
spadices produced
by coconut in a year

oy T [RF BT
TTO[O TRRLOWE® 50335

Estimated pollen
grain number of
each male flower

T3e nod TRATOTE
OV Joen msé

272 million pollen grains

272 0K ITen m%ﬂ%




Viability of pollen
grains lasts up to

Soor RRY eRBY

6 days

6 AINH

Female flower of the
coconut is popularly
known as

3onsQ ésasoa mnm‘&
&en 580533338

Button

Average interval
between end of the
male phase and the
commencement of
the female phase

3oNTY THX WG
now ToST eaos23 DI
%s’a% T03T 38058
ST BTZO :nzsﬁosd

2-6 QIND

Average duration of male phase in coconut : 21 days

BoNEY TooTO Mot T3 &R 21 QXML

Average duration of female phase in coconut : 8 days
FoNDQY FooTo Try ToIH LTR: 8 AT

Breeding behavior
of coconut

Cross pollinated,
self fertilization

within the

inflorescence also reported in dwarf

varieties

TTdeOH ITINTIE

TeReoERTR Tobo FOTTRTMIR T3
QD NT IYRYLR STOOIPNT.

Pollinating agents

Wind, insects (House fly, Lasila, Honey

bees, Black ants etc.)
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P, SN ([eMH, AV, WesRA, TI
ABLIRD AT]YD)

Coconut varieties
and hybrids
released from ICAR-
CPCRI

Selections:

Dwarfs: Chowghat Organge Dwarf,
Kalpa Jyothi, Kalpasree, Kalpa Surya,
Kalparaksha

Talls: Kera Keralam, Kalpa Dhenu,
Kalpatharu, Kalpa Pratibha, Kalpa
Mitra, Kera Chandra, Chandra Kalpa,
Kalpa Haritha, Kalpa Rathna, Kalpa
Shatabdi

Hybrids: Kalpa Sankara (CGDxWCT),
Kera Sankara (WCTxCOD), Chandra
Sankara (CODxWCT), Kalpa Samrudhi
(MYDxWCT), Kalpa Sreshta (MYDXTT),
Chandra Laksha (LOTxCOD)

esoSaémfa

ﬂcga SONYy: LTI 3380 ncge, 3O, a&raécé,
BOYL, BY, BRCHE, 3Y T,

DITT Ioneh:

30 #eodo, BY P, IVIWL, 3 T3yW, I
<08, BeT 80T, ¥o¥ BY, ¥ IO, 3Y TS,
30, 3T

TOTTLONEL:

30, TOF (R.WR X ®WR.AY.), #T oIS
(BRR. X 2W.R.), WBOT R0sT (R.W.R. X
BuRAE), BY THD (Q0FR. X BuRR.L.),
30, 3eF (D0.R. X ITWRT® ), ¥oT O
(DS .2.2..8. X 2.20.8.)

Varieties for making ball copra: Kalpatharu, Kalpa Mitra and Kera

Keralam.

Vo &02)0 FOIROEN Aegmer SN 8y 3o, §Y G &o&) 60 FoYo

Varieties tolerant to Root (wilt): Kalpasree, Kalparaksha and

Kalpa Sankara.

Hech ZROMDT QRCMT, ThAERNYS SO FUSe, By TR DI,y 5y 050

45




Variety tolerant to eriophyid mite: Kalpa Haritha.

DOCRPCLTT O m;u’ai::dgz A‘F’éo,%a‘é@%fga’ ¢ 58 TOZD

Dual purpose varieties for copra and tender nuts: Kalpa Pratibha,
Kalpa Haritha, Kalpa Samrudhi, Chandra Sankara, Kalparaksha,
Kera Chandra, Chandra Laksha, Kalpasree, Kalpa Shatabdi, Kalpa
Sankara and Kalpa Sreshta.

ER2)0 S0F DYICOT WIII WSEIROT § eVFeIT Feneh: 89 F3gw, Y
O, 5y TWHQ, Hog ToFo, 5y OFy, #e0 wog, wog OF, FYIe, 5y I,
5y Tos0 K Y Jeg

Varieties tolerant to drought: Chandra Kalpa, Kera Chandra, Kalpa
Mitra, Kalpa Dhenu, Kalpa Pratibha, Kalpatharu, Kalpa Haritha,
Kalpa Shatabdi, Chandra Laksha, Kera Sankara and Kalpa
Samrudhi.

LT, TAERGYT FoNT Ses: esog se, Fed wom, vy W3, 7Y Feab, 7Y
Fogm, 593, 5y Tom, 5y Iy, tom ©F, f0 Tosd B Y B

Coconut varieties of
Kerala Agricultural
University (KAU)

oS %@& ag&amsooﬁ

@?@%@Q TRATT 39N

Lakshaganga, Keraganga, Anandaganga,
Kerasree, Kerashowbhagya, Kerasagara
and Keramadhura

vgnome, ¥eSniome, @Fomnone, 3y,
deTeymr, $eTTNRT DIy FeT1ET

Coconut varieties of
Tamil Nadu
Agricultural
University (TNAU)

BNBITOTD agaméeoﬁ
e.-oapaséacp TRATHT 39N

ALR (CN) 1, ALR (CN) 2, ALR (CN) 3,
VHC1, VHC2, VHC3 and VHC4

R.QCTETE. (2.055.) 1, R.Q°ETE. (2.95.) 2,
QACFETE. (2.2 3, A.RwFE.1, Q.36E.2.2,
QB3 DIy Q.3BT24

Coconut varieties of
Andhra Pradesh and
Telengana

Elelarsald:]

Gauthami Ganga from ANGRAU, AP
Vasista Ganga and Abhaya Ganga from
Dr. YSRHU, Telengana

RN.NNE.23.630°.0.0%0.,
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Coconut varieties
from Assam

e.-:mﬂos 3ons 39

Kamrupa

TTTRT

Coconut varieties
from Maharashtra

mmma’éd 3ons
)
39nH

Pratap, Konkan Bhatye, Coconut Hybird
-1

)

AICRPP

0.80.2.830°. ..

All India Co-ordinated Research Project
on Palms

BOT QORI® BRCBRFRCHE OZFT WU,
SOOMCE )

Breeding methods
followed in coconut

3ONEY SRHEORS
RoToRRLZI0H IR

Introduction, selection and
hybridization

BowonToRE, b, Iy Fosrs
TR (FRPEe)

Fruit type of the
coconut

SONT TOWOH NP

Commercial
propagation
method

oY  wecd, IIT
LT

Isolation distance
for coconut seed
gardens

30N Ve AReunYR, |
BT3B ORBOWE ©woST

500 oee3ct
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Planting Talls and Dwarfs in alternate
rows and by simple emasculation of
female parent both D x T and T x D
hybrids could be produced.

Seed gardens in Konark (Orissa)&
Navalok (Tamil Nadu).

D WOSREOH MONTY NTTT Ty By IYNTRY,

RBRTW [T 0% =HTBoT "’dee’md
T Sowon rowd TANTT, BeTFRR, NT XDTT
5:3; QITXNT adm o o%dsam*sa
wmaﬁo@m

;BT (LRM) D) STT (SWHTWD)
SQ B3 Oedod Ve é.racasﬁeéaa& TOLOWTOTN.

Varieties/cultivars
identified for hybrid
seed production

ToBTLO WERNY LWHRTIR :

ol TRLT Sons
SN

Tall cultivars: WCT, LCT, ADOT, SSAT
and ECT

Dwarf parental lines:COD, MYD, MOD,
MGD and GBGD

NIT  IEN: WL, IR, ARLY,
RT.QTE.R.83. T AR

N JeeHF I9N: 2.0.8., D0.3.R., Q0.0.2.,
RO.B.R. Y WR.L.Q.

For artificial
pollination the
percentage of pollen
germination should
be

%36 wcangs?éé WD
Q0BT Ioon
SRTTBRTOINNNTOD

Be DT/ F[RT

More than 50%.

The ideal time for
assisted pollination




333 Toerimsr wR@w
ARIT TRo0sd

BoR 8-11 rioss

Duration of first
appearance of
inflorescence tip in
the leaf axil and
completion of
opening

v Slevs) WF Go&@sg
TRNRROWBY DR IJRPTeL

IRT WL é’ﬁz:b&raeé%s
VI DI, TRRAOWLN
TOTRVTON WTLD
37?63%@@?%5 Ffveler s

75- 90 days

75 00T 90 QRN

Coconut ovary

3oNT LOTTICH

Tricarpellate

%@wrdew

International
Coconut Gene Bank
for South Asia &
Middle East (ICG -
SAME)

*ao&csméwmf BRI
Wew® WROTF T pietod
DI, DIy NWST 9T,
(0.2.23.— 9F°.9.00.9.)

ICAR- CPCRI, Research Centre, Kidu,
Nettana (near Subramanya), Karnataka

0.2.0.80°.-2.2.2.80°.0.,, FoIReFT®  $e0T,
3D, NEILD (DT BET). ITorw

- )

World'’s largest
repository of
coconut germplasm
maintained at

NIE wae BRT 30N
3onY/ gons
RWOT&LANT z;oz;wcﬂs&a@l
QY ATFLISNG.

ICAR- CPCRI

Ideal mean




temperature for
coconut

3on ZRTTE TOIRO . 27+5°C
TIRT

The coconut palm : 600 m above mean sea level
grows well up to an
elevation of

3omd aémelﬂ RBBdow . TG a’n@gﬁos 600 e 233
ﬁag emsg ,%éé

Soil type suitable : All types of soils viz., sandy, laterite,

for coconut swampy, alluvial, black and saline soils,
with proper drainage, absence of rock
or a hard substratum within 2 m of the
surface. It tolerates salinity.

AR AFF mmmﬁa DOWT T, mé&:ﬁé
z@m aﬁﬁoa sm 0B, OTreodNF dzm msa
TOC3T u,qom&)%oaadaw ) w:sa 2 Sewod
SYTISR Ny IR VST m*ﬁesmﬁo ad%
BR%,

Qszzs’a’a‘;l %za’o OTBV0TOINT a’ot’«j@a’OJaM
ﬁﬁoﬁu&:mnd

Selection criteria : Middle aged palms, upto 20 years,
for mother palms

3ONTQY Too® T 0%, . V[T JIRFSD, WHFOPT, TPTRTONTEe .
WRTELD WS
TRTTORN:

Talls:

. Straight stout trunk, closely spaced leaf scars,

. Spherical or semi-spherical crown with short fronds,

. Short and stout bunch stalks without tendency of drooping,

. >30 leaves and 12 inflorescences, Inflorescence with 25 or more
female flowers, consistent yield of about 80 nuts under rainfed
conditions and 125 nuts under irrigated conditions, 150 g per palm
copra per nut,




Free of pests and diseases.

DF0 FMes:

Feomees NEjoXRE §905, WwBRIVE DSNY MTOSTED,

ReCceos0n &P @8 ReceRsaos 508 /Tod 2Ty wBgmE dSab
Hodd,

YLLCRT Figd YT 238 DF) F@er eoEY LHidd

>30 ST K 12 TRIAROBEONED, 25 ST TS Ty TRNYDT
TR0y, SOFCIRET FTOZING IR 80 FOVNY L0 GeHT0
S0 ACOFTO HOZS0DY 125 50N, FSC FOVOVOT W 150
Mo &p2)0 H$OTO

5083 Torme GRCNT LRFODOTI0ETNTLCR.

Dwarfs:

Palms of 12 years old or more,

Yielding >60 and 100 nuts per year under rainfed and irrigated
conditions respectively,

Minimum of 30 leaves, nut weight >400 g.

ng s

mo’g’ 12 ST o @a‘goa’ £a§3 a‘ai::;gﬁo’aﬁ’eaa,

DIDYT JIINY THFy ACOTO HIeIZY FbIN 60 50BN
GO Ty 100 FORIYRL, Fic TR AeEIeR,

EF 30 S Ty WP 0T >400 MROTZTLICR.

Collection and : Seed nuts can be collected throughout
selection of seed the year.

nuts

West Coast Region- January to May -
sowing with onset of south-west
monsoon.

East Coast Region- May to September -
sowing with onset of north-east
monsoon.

Fully matured nutsi.e. about 12 months
old should be harvested.
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Nuts which are too big or too small in a bunch, nuts of irregular
shape and size should be discarded.

Seed nuts of tall varieties to be sown 2-3 months after collection.
Seed nuts of dwarfs to be sown within 15-30 days after harvest.

@3¢ TRT Fo0W BT W3¢ TP FOOW, VICHWS STWT T3 MTEYTHI
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Nursery

Flat bed- normal areas

Raised bed- stagnated areas

In palm groves or under shade net in
open condition.

Sowing nuts at 40 cm x 30 cm spacing in
20-25 cm deep trenches.

Vertical or Horizontal sowing.
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Polybag nursery

Transplanting in 45 cm x 60 cm
polybag, 500 gauge thickness, with 8-10
drain holes.

Potting mixture: Top soil: Sand 3: 1
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Soil: Sand: FYM 3: 1: 1, Sand: Vermicompost 3:1 can also be used.

25 g biofertilisers- Azospirillum spp. and Phosphobacterium Bacillus sp.
PGPR based bioinoculants- ‘Kera Probio’ (talc formulation of Bacillus
megaterium) @ 25 g/seedling and ‘KerAM’ (Arbuscular Mycorrhizal
bioinoculant) @ 50 g/seedling for vigour and health of seedlings.
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Selection indices for
quality seedlings

rotosoly® 3oNT  BARY
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1 year old, vigorous,

collar girth of 10 cm and above,
100 cm height, 5- 6 leaves and
early splitting of leaves,

>1 year old in water logged areas.

WOTH WRETW  Tone  Henwen 88w, TAOH
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Recommended
spacing for coconut

3onzQ ST, TRRWLS

03T

7.5mx7.5mto 8.0 mx 8.0 min square
system, 177 or 156 palms/ ha

PFTT wcgéoﬁQ 7.5 0e. X 7.5 we. 0T 8.0
0e. X 8.0 <we. 03T

W3y 177 ¥ 156 TR Jde égcc@

Other
recommended

Triangular system - can accommodate
additional 25 palms.




system of planting : Hedge system - 6.5 m along the rows
in coconut and 9.5 m between rows.
For multiple cropping- wider spacing of
10mx10m
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Pit size : Laterite soil with rocky substratum- 1.5
m length x 1.5 m breadth x 1.2 m depth,
filled with loose soil, cow dung and ash
upto 60 cm.
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Laterite soil: Application of 2 kg of common salt to loosen the soil.
Loamy soil with low water table:1 m x 1 m x 1 m filled with top soil upto
50 cm.

High water table: Planting at the surface or on mounds.

GOy e 2 BE. Qbay VT
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Irrigation : Irrigation with 45 litres of water once in
Requirement 4 days.
Drip irrigation: 32 liters/palm/day
when the evaporation rate is 4 mm day.
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Recommended dose : 500gN, 320 gP20s5and 1200 g K20 per
of fertilizer palm per year

&30 SPRBE . 500 R0 WOERI, 320 Mo Jows (P,0,)
SRARLTH T = 1200 mo ez (K,0) B I3
Tae <o wmnzedes.

First application: 3 months after planting, 1/ 10" dose.

Second year: 1/3" in two splits in May- June and September- October, to
be doubled in third year.

Fourth year onwards: Full dose.

Ferw JFe B2 8ty 3 Jon¢ TOST, TS IRRWLE ITINE 20T R
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Fertigation : 91 g Urea, 33 ml Phosphoric Acid and
170 g Muriate of Potash (MOP) per
palm per application.

Or 70 g Urea, 60 g DAP and 170 g
Muriate of Potash for a single dose per
palm and a total of 6 such applications.

TF deTewd IS : 91 RO CHROSSR, 33 ».O¢. FPeRRLOFT
BT Y 170 Moo SRty $F° Bt
Bde HTE T3¢ w0 dermuesn. wFme 70 MmO
OBRO, 60 MO B.Q.&. 33 170 Mee
BRJE ST IRWT® womHh TOTOZ IJa¢
SHTF, iy 6 R0 TNTWeD.

Symptoms of Boron : Wrinkled leaves, bent leaflet tips,

deficiency failure of leaves to split, leaves have a
serrated zigzag appearance, crown
choke disorder.
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Chronic stage- multiple unopened spear
leaves, poor nut setting, button
shedding, immature nut fall and barren
nuts.

BT ST, ONT SSNE BDAN, ASNEY
DPRIABRMHRAY, ASND  WONBROTMT,
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Soil amendments

dS IR

Acidic soil- 1 kg dolomite or lime/
palm/ year

Mg deficiency- 0.5 kg MgS04

B deficiency- 75 g Borax at bi monthly
interval

Organic manures- Farm yard manure,
compost, green leaf manure or
vermicompost @ 50 kg per palm can be
applied and spread in circular basins of
1.8 m radius and 20 cm depth during
August-September

BpeodH 5”3:%‘ 1 3.2 c&rad,@d:éw Dlatp) :‘p:;aa
Bée TP Jde TR deewd.

BT 3008 B¥QY: 75 Moo ReTeE, Wb, 2
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.23, o T3¢ T, wnT- FFows® oney,
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WRT BT Q)sgﬁdmﬁ SozLieD.

Vermicompost of
CPCRI

Coircompost of
CPCRI

Kalpa Organic Gold

Kalpa Soil Care
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Cropping system
suitable for initial
stage of coconut
plantation (up to 5-
7 years)

p 33 é&gs RPTO 5 00w 7
NRERSRSNT &acumg
BRFTT s@& wcgpé

Intercropping

033 B3 wcgpa

Cropping system
suitable for later
stage of coconut
plantation (>20
years of age)

TBu [y 20 IReRS
Melctola] ACIERIAS)
OTOTWTITOR %&a
mga

Mixed cropping

Suitable crops for
intercropping under
coconut

éoﬁseg 03T 3So3N
WIohTTT Benh

Tubers and Rhizomatous Spices,
Cereals and Millets, Pulses and Oil
seeds, Vegetables, Fruits, Plantation
Crops and Spices

AR 3 BeHROR TATJH HIS BN,
R Iy 20 R, Bed DDA DI
S wewsnish, ITON, BPY BN,

Other systems

High Density Multi Species Cropping
System (HDMSCS)

Mixed farming: Coconut + Dairy,
Fishery, Poultry, Goats
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Soil ~and water : (oir pit, coconut leaves, husk mulching
conservation in basins, husk burial, catchment pits,
measures half moon bunds

ey WPFY IO, BonS AF, IoNT S, FoNT TOX TROBY,

RO FHR BN BROINBRN B0NT WRRY ITRR)T, SONT
RAFOHTY,  OROPY  BONBIYTW,  RRTCHT
JROTNY AT, WFPF WOmRFTTT  WRNY
QTR TRTR)T.

Major pests of : Rhinoceros beetle, Red palm weevil,

coconut Eriophyid mite, Leaf eating caterpillar,
Rugose spiralling whitefly and White
grub

Sonit LW TN gz, how, Som Ted THOV, DOCRAELT B,

3EE3N0 3T 3G B, HreeT VO B Iy 30N
Bech I D

Integrated Pest Management (IPM) for major pests of Coconut

BoNA QIR TR $euNY IRFRHER BT 688 IRFRI TR

Rhinoceros beetle: The top most three leaf axils may be filled with
powdered neem cake/ marotti cake/ pongamia cake @ 250 g/palm +
fine sand (250 g) per palm during pre and post monsoon months as a
prophylactic measure.

TR, TOW T¥: FROTRTS TRTE W) NOITTW SONWNTY, [N0WRNZe T
B3¢ TT BHYOWOT [RTY LT A8NRE WINTY 250 MO WRTPRT e
%08 T m:ﬁég HOR ¥ IR &o@oﬁmol WY 250 TRE DERNTRT
SHTPRAOAN Fed2 BoVTLe.

Red palm weevil: Spot application of 0.02% Imidacloprid 17.8 SL (@1.12
ml per litre of water) or 0.013% Spinosad 2.5 SC (5 ml per litre of water)
or 0.04% Indoxacarb 14.5 EC (2.5 ml per litre of water).




30T TR THOW: ICERPATIT RANYR 0.02% dWTIReT 17.8
TR, (TJee Oee3T® JeOR 1.12 0.9¢.) wiwe 0.013% &ﬁ.@msw@ 25
QT2 (T3e Oewc® AR 5 w.9¢c.) W 0.04% QORRTFRFT 14.5 .2
(T3e Oet3T® JeOR 2.5 w.9¢.) 20TRIIC.

Eriophyid mite: Spraying with neem oil+garlictsoap mixture @ 2%
concentration (neem oil 200 ml, soap 50 g and garlic 200 g mixed in 10
litres of water).

Spraying neem formulations containing 1% Azadirachtin @ 4 ml per litre
of water during April-May, October—-November and January-February

D00IRCHET MDA BEDT SF- WHY- MU WIP @ 2% WoTB3RoIR
ROTRIWPT. (BT D 200 0O, BReT® 50 MmO I B¢y 200 M0 Oy
10 Oce3o® QO W3 AOTRTUC.)

DRTT-e, @%@;uc@— SI0WT®T T, wITO-  PUTO  wTRORY 1%
DPRTIVTWOZ BRoNTLE WedT BRIeITNERY, @ 4 wOcHoZ Jde Oeds®
DeOR X3 A0TJRDIYT.

Leaf eating caterpillar:Spraying dichlorvos 0.2 % or with
chloranthraniliprole 18.5 SC @ 1 ml/litre on the ventral side of the
fronds. Field release of parasitoids Goniozus nephantidis @ 20
parasitoids / palm andBracon brevicornis @ 30 parasitoids / palm

O SR DOTH: BERICRGIT® 0.2% WFme ERTROZNOTBRYT 18.5 2F.2.

@ 1 0.9¢./ Oe3T® TIPHTY ASNY NS mﬁ% 20TRTI3CB. wdmg
WINPT RRCAC3RTHTT NTWOURT @ 20 Tveneh Jde =TE wFme

WH® WeARIET @ 30 Tenes T3¢ T WRRR T,

Rugose spiraling white fly:Application of 1% starch solution on leaflets
to flake out the sooty moulds. In severe case, spray neem oil 0.5%.

DReeT® W KR IONT BHTSRE 1eS 1% noed WRRER), SN
SeOR etk 90T VRN, (B SPT) TIect ST
20T[RTACB. SeTITTRTE 130HY, 0.5% BT QBOB, ACTRIIHT.

White grub: Collection and destruction of beetles during emergence
season, Application of bifenthrin @ 2 kg ai / ha (Talstar 10 EC @ 20 litre/
ha in 500 L of water) when first instar stage of grubs dominate in the
field.Soil application of aqua suspension of entomopathogenic

59




nematode, Steinernema carpocapsae in the interspaces at 5-10 cm
depth with 1.5 billion IJ/ha and need based repeated application.

FoNw 25620 ST @ WD TER) TATIRATNT O[RODY VT, HRW
PITRDHRT. IRTO TOIT O DN SecunY 3o wond ¥FoLF @
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%oﬁ:ﬁ%o&:ﬁa& TToT S|SB,

Major diseases of : Bud rot, Root (wilt) disease, stem

coconut bleeding, Ganoderma disease/
Thanjavur wilt, Grey leaf spot and Leaf
blight

3onR WRQWRE TFed . WP e Been, B (Bedmd) deen, 300

deennsd TOTW BRCTHT BRCN, mﬁmmmr BReN WP
SoRP e deen ©Fme @Kl BRCR,
WRTL 9S W3 TeeR I, 9SG Er¢ decen

Integrated Disease Management (IDM) for major diseases of Coconut

BoN QIR TR SRERRY IRFRHER BH7, SReR IRFTE Gt

Bud rot:Bordeaux mixture (BM) (1%) before the onset of monsoon.
About 300 ml 1% BM may be poured in the base of the spindle. In heavy
rainfall endemic area, one more application is required after 45 days.

He 3¢ Jeen: HNSMOT [wowd Brecides TRFeOERY,  (1%) a0TRTACR.
QEOH DS WRRAYR 300 0.0.000Z 1% e TRFHITTY, AOTRIICE.
Doy, e WehT IReINDY, 45 QING FoIT I, Wecder THTETY
20BRHECB.

Root (wilt) disease:Removal of all disease advanced and uneconomic
palms with annual yield of less than 10 nuts, replanting with disease
tolerant varieties or elite seedlings from high yielding disease free palms
located in hot spot endemic areas.

Bedd (BRTM) BeeM: TFY FORNNVNOT IR ToXFT YHTO TRBT TY
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Stem bleeding:Apply a paste of talc based formulation of Trichoderma

harzianum (Isolate CPCRI TR 28) on bleeding patches. Apply neem cake
(5 kg/palm) enriched with Trichoderma harzianum (CPTD 28) during

September-October.

woR  BRehm  Jee TR MTRmIE  wornd  Ked @ Eusne
TR OIRTRF (DBRSETF ARBTN BETT 28) WERRORTLT RS, $TROZ
Jdexd, oy Sewmledn.  IFowo -  wEHRTT  O[TRORY & ERRIRE
T OIRTRF (DRRSeE AWWR 28) LIYRPORTLT BT WoRABT, (5 .28,
Bae TY) dewues.

Ganoderma disease/Thanjavur wilt Application of Trichoderma (CPCRI-
TR 28) enriched neem cake@ 5 kg neem cake per palm per year and
irrigating the palm once in 4 days and mulching around the basin.

mémmm? SRR OFPTO SOWRFPT BRTMY BReR wRme @ deen:
B FRTIRE  TUFOIRT[T  (AGTN- WETT 28) LYRRORLE eV

&ORCHT, Tde T 5 &2 obod T3 I|r Jdewded DIy 4 QIRERRN
QeTH TROWTREH T HTT BT DI BRNT AW,

Grey leaf spot and Leaf blight: Spraying with Bordeaux mixture
(1%),application of recommended dosage of chemical
fertilizers,application of (200 g) bio-control agent Pseudomonas
fluorescens along with FYM (50 kg) + Neemcake (5kg) /palm/yr. Root
feeding with hexaconazole 2ml/L water three times at 3 months
interval.

WRTD DG W TeeR DFY G wemdE  Teen: KBeeder  REOEE)
20TRTUH (1%), dTRTT TRRTVE TVIMCHIT RRWTNALT, wrNFliedn. BT
QonoZFes BeRARRTT BRBHIT, W, YR Reypsideodn (50
3.23) Fy W8 woR (5 #X) odeodnR Xedy Hde T Zde TR
wENZReH. IpIe[eTReST 2 e/ e JeoRpoR B3R TR
aoﬁe?ﬁ:m"oe Besonon vvedzmedes.

Larval parasitoids : Goniozus nephantidis (Bethylidae),
of leaf eating Bracon brevicornis (Braconidae) @20

caterpillar Opisina parasitoids/palm
arenosella
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Prepupal parasitoid

Pupal parasitoid

NG BT TWET (WRAT
WTRRIR)

OTINT, 3B
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Elasmus nephantidis
(Elasmidae)@49/100 pre-pupae

Brachymeria
nosatoi(Chalcididae)@32 /100 pupae

RREABRUT [TOLREF, WTR RITIFE®
(WBRRAE) @ 20 TTET[OOY TEneh Jde o
DTV,

QNI FWOURA  (BRTWE) @49
ToemwoRnsh Jde 100 3Re3n9R.

WRpdshoodk Remetd  (weoRd) @ 32
ToemwoRnsd Ide 100 dne3nen

Aphelinid
parasitoid of rugose
spiralling whitefly

SeReen’ NYRRLNTRY,
QOPOZTNY  TJTRTVOW
QX

Encarsia guadeloupae

NNETTVIFOD MTBBRCD

Biological control of
rhinoceros beetle

6@5&@@56# dzowo&a&gl
QOPOSTLY WEIT zéééas
Nerletct

Release of Oryctes rhinoceros nudivirus
(OrNV) inoculated rhinoceros beetle @
10-12 per ha

¢.0g%° q,m@sw ﬁa@dgps@ PADIAYCA
TOVNTR, TJde 2geoR 10 — 12 S maigomg
TRODOTOT TFONTY WEIes.

Pheromone traps
used to control
Rhinoceros beetle

PVC pheromone traps ‘Oryctalure [ethyl
4 methy octonoate]’ (1/ha) and field
delivery using nanomatrix @ 1 trap / ha
in farmer participatory community
mode.
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Harvesting

3oNEQ Encky

6-7 months old nuts for tender nut
purpose.

11-12 months old nuts for nut and
copra purpose.

11 months for husk, coir fibre.
Harvesting once in a month in well
maintained and managed garden.

BonsY 6 domw 7 goneh wII Faa:’:ori%?ﬁa‘;l
QEEOMIN WIBLIMIT.

11 20w 12 &gonsh w3 mobam*m& &raagp
3RO TeoTN ER03R TRTRSTIT.

11 &onsd wo3 aeao':brieéao‘;1 Sons 08
LUTITROD TN BRI =TT,

T ITFIHB  SRRDT Beerndd, Jie

Jonernsh dRcky SREIBTD.

Farm machineries

B COBRLTFTLONE:

Climber, telescopic sprayer, drones,
dehusker, deshellers, copra driers,
copra moisture meter, oil expeller

DT BHT T, WOARRT  FobT R,
NS AP MWW  oHhog, IBons BT,
3Rodm  00oZ, EeRD Fohotnw, EAWD
36003 WECINT TN, S SRCLT ST

Coconut products

3N VIR AW

Neera, snow ball tender nut, coconut
chips, sugar, jaggery, mushroom from
coconut substrate

QeT, NPT & 80T, 30N W, 36&8, zs’g,
3ons msuéﬁe?od 9023 6@&

Neera or Kalparasa

Phloem sap extracted from the
unopened inflorescence
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Coco- sap chiller of

Inflorescence sap is collected under low
temperature Kkeeps it fresh and
unfermented without addition of any
chemicals

Teowedod  TATS,  IRED
Tonroemdnd. dRde  MIT  BYTROT
ToNwAm TIPSR Te  TORODIINTRY
BeoxTicdhe, TN Iy IWWNTOZ YRTT.

DBIRITO

Virgin coconut oil
(vCo)

NBED® BRWO O
A 0

VCO is the oil obtained from fresh,
mature endosperm of the coconut by
mechanical or natural means, with or
without use of heat, no chemical
refining, bleaching or de-odorizing and
maintains the natural aroma and
nutrients

Tz WOT IONT STLYROW B3ROLTTIN
WP BRLTTON, TONT WSBFOWOT WP
BRW%E, OSRPTWE TITOHIE ﬁoz&d%
AYTE, QeFON®T YOT3RENTTE, HBNTS
HRIR DI mmmsﬁ% FOTORENOT
agseoﬁac RWerS® 30N ‘3%

Different  process
involved in VCO
production

vt %razg@ a%
Zo30EonY
WERRORTLT NG
TIodnshd

Hot-processing method, Natural
fermentation method, Centrifugation
process and extraction from dried
grating (EDG) method

WA- HoMTE  QN, FYINTT TR
QOR, BoTNeBTT TFodH, wNT Bey0oon
a%; 3R03T NP

Coconut o0il is a
source of

3ons DY

Saturated fatty acids and small &
medium chain fatty acids (70%)

mﬁmﬂe&iw‘ T S’ Y :o"e@@ Tleled
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werebo BF s waw (70%)

Coconut oil is
widely wused in
soaps and cosmetic
manufacturing
industries because

3oNs a%o&mq
TOLWRRONE Y
piplolnlev s antatad
emdé:nmfeg mswsmﬁ
WLHORME T0H

It contains Lauric acid (C:12)

VT ROF BHTT, Jeodd (C:12)

For copra oil
extraction, moisture
content

&raagposaod agse
oot &t

3RoHen
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Developmental
agencies CDB

Coir Board

3o eaz;):ba DoRned
@ @
2.8.2.

TONTE WBReTr

Coconut Development Board, Ministry
of Agriculture and Farmers Welfare,
Kochi, Kerala

Coir Board, Ministry of Micro, Small,
Medium Enterprises, Kochi, Kerala

3om eaz;)sga(p TDOTRY, 5@5@ Y z%sd eerassa
3OO0, 3.@2,233, oS

TOONT® WRCTEE, mg o ss;%, sazséwa emzsésamf
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Coconut Journal

Coconut Books

The Coconut Journal (CDB)

‘The Coconut Palm- A Monograph’
Menon and Pandalai, Central Coconut
Committee




Coconut- Chowdappa, P., Niral, V,
Jerard, B.A., Samsudeen, K., ICAR-
CPCRI, Kasaragod, Kerala.

RTTEF wTES’ D0 30TREE mRre’ (2.8.0.)

R3S ZER ;D RN R - o Decdecmogt- DT
- 03y Jowed, deory Fomd Bw

BRITEF - PRI, ., AT, Q., BT,
ab.a.abs_;p ﬁdsﬁb&@caﬂ B., 20.2.0.630°.—
2.2.2.830°.80., TORTRRCE, J60Y.




Coconut crop cycle/3003 =0Tw wemm™ &5

EF

Seedling
T2

Germinated Nut

RRPEBRTT FTOWL

DHOT SoNTTOWw

Matured Coconut
2,80 SONTTOOW
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Tender Coconut
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READY RECKONER ON ARECANUT
ENGLISH AND KANNADA

ORIOD uz?‘ %cgp =302 %éa@
QoNeE a’»s_op éagzcs

Arecanut
BRI

The betel nut tree (Areca catechu L.)

wRE T (37 ag.és?ab QNP

Family of areca

HRTOD BEHOW

Arecaceae

33e 203

Chromosome no. of areca
RIOD Teer3o3dNY 30932S

2n =32
2n =32

Areca is native to
ORIOD TR m@ﬁ

Malayan Archipelago, South East Asia

: _:p@oﬁa@ @;w BRI, e.-srileo& SN

The name areca
originated from

ORT oW VI 53&53%@0@6%

Malayan word, which means‘cluster of
nuts’

WOORT TTOW 9P —F00WNNT TNz’

Areca is grouped as

e.-o@éo&:ﬁael e INeTTOTSRINT

Masticatory, Commercial and

Plantation crop
ONTH I, Toedes,; I SDIReT B¢

Arecanut is chewed as

eﬁtaéo&c'fool puZodeenm i

Betel quid (tender, ripe or processed
form), Supari, Pan

ToWRVTRN (A¥eD, WOB WFI® TOZOAT
SRITY), SELle) 8y TG,
LUTO3RENTSOMIT.

Economic part of arecanut

WRIOL BT Pon

Dry kernel (Chali/ Kottaippakku)

WEINT WRE 3To% (WO / Wed ¥RIP)

Stimulative alkaloid of
arecanut

Arecoline




e.-o@éo&:egd;w mgeaa
ese%eraoss;

Species diversity in areca
and related genera

©RIHY PINY FIFI B

TOWORS SONH

Areca triandra Roxb., A. concinna, A.
microcalyx,
Actinorhytis calapparia, Normanbya
normanbyii

33 SROR, WTB RV, ¥SE BRI,

esga’;.raa&ss@ svwcaoﬁ maﬁ:?a@m
O NTLIVON

Preferred climate of areca

RS %&ﬁ mgmd FStovpY g o10)

Tropics and sub tropics

Wagwooﬁ :ns_:o Nz w%ﬁoo&:

Distribution

OB

28°N and 289S of Equator

280 NpNcte! w:3_3°28° ‘3‘3& £9THLET :bgzﬁ.@%fﬁ
el 236‘3053539l TOLOWTOTR

Preferred soil type

Gravely laterite soils of red clay type
and fertile clay loam.

It can come up well in soils with acidic
to neutral pH.

: do:> el s::és 0e30H WO wasaa =3

FozRT B3R ;aaés d:soa me;
QT es;aoaoco&aocs 3&% d"wdadow w::gseg
szczn zS%?oSaoch.

Optimum rain fall,
temperature and Relative
humidity

WRE TR VITIHT DECH
TR0, TITZPT DTy ToIey
STES

200-250 cm
149C to 36°C and RH 80%

200-250%0.x0¢.
14°C Qow 36°C 33 80% modes wwF3

Areca growing models

Monocropping.
Intercropping with annuals,




WRE WSBNITHT JPTOND

biennials.

Mixed cropping with perennial crops.
Mixed farming with dairy, fishery,
poultry, piggery, goats.

P B U wcg;a

VRIONY ©woBT WLAIRN TPAFT T
%m&ﬁ AL

RFIOH ¥R QeFrHds BIndRoln w3 B
wcé;%

wicdroddn éémmaé, weTMDE, FRCY,
TR MBR Iy e MIBRERODR W BN

Shade
areca

requirement of

©Rf ¥R JoUR wmYES

Sensitive to sunlight, nursery should
be under 50-75% shade net and
young seedlings need shading with
banana plants.

QT o 1ec® w20R k‘oﬁcwméwéoﬁ%
RO, ©WRFT =Tk ITFO0» 3e. 50-

7507, 008 wdonsy, Rweodsuedm Iy
IReRTY QPoH wRE TAINYR ¢ NET
RO YVTTRNTHIT.

Major countries growing
areca

BORF RBBO00T TFwL We3ned

India, Indonesia, Bangladesh, China,
Sri Lanka

P03, VOBRALREXUO, WIOTREES, WeT I
003

Major producer of
arecanut in the world

TZowsnge e25) ORE
TV Te3

India

T3

Suitable agro climatic

zone for areca

©rf  BOR  ARImE 3

Western ghats hills and plains
North Eastern and Terrai regions

Do PR denes
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DTORIT [OO®

B9TOF T Iy PRTWeIND

Major states growing
areca in India

@@éoﬁs&& WB030T Uaz%ﬁeﬁa

Karnataka, Assam, Kerala, West
Bengal, Meghalaya, Tamil Nadu

Boo 3T, WO, 860, w%sa oMY,
SETROH TH3TY ST

Growth habit of areca

wRE BSo30m o

Monoecious palm

NTCRTT 0T

Botanic description

©wR$ 3T QTR

Erect and unbranched palm.

Stem has scars of fallen leaves in a
regular annulated form.

Palm has adventitious root system.
Root hairs are absent.

Maximum concentration of roots is
within a radius of 1 m from bole and
in top 60 cm of soil.

Leaves are paripinnate with long
sheathing base. Life of an unfurled
leafis 2 years.

BRI FRBAWODT SeTen WSosns =3
ORECH  TOBEF), AORNWITON  YVTDOTLHH
QNS HTIT, BeoNTTT.

TH) WTFYOLC LTI 555%0535:4
BROOLIW =Ty, VRINY  BeondY  Bed
BRTNEL YTRRY.

decons nogy momate =TT wrhow 1

e WTY I Pk 60 Fo.dwe. STy,
$YRY ITRTIT.

wRdoke Tookwd QSNYR,  BRORTTH
(Vo ces® SRR3R NTTT
RADIOPOIT LOBHT, BROVTITH.

TOTRLOTON WTVT ABNY R2eNZRY 2
SIERLINTLIT

Nature of bearing in areca

Spadix produced in leaf axil covered
in boat shaped spathe
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BREODY FoOW NWH m;mw

BRCe30350TTT RRQFOWOT m%w
RROWVFRN DB MYORD em%%ommgd.

Average no. of nuts in an
areca bunch

RS ﬁ:aozﬁ@ﬁg’gdm pitery o)
0NNy xoa%

100-125 fruits

100-125 @eoyriss

% of successful
pollination in arecanut

e.—oCé@oS:Q oSozS,gommw
wmmggﬁ?d 3 DT d.rag

12-40%
Full bloom to maturity 35 to 47 weeks

12-40%
TOTRTTRN TRF) PTPT ANOOT ToOW
WOBNTZBR 35 00w 47 TeTR WeHMIT.

Flowers/ Inflorescence of
areca

WRECH BRAYNE/ BRNRROBLY

T BRANROWBELD 08D, TIEND,

Main rachis, secondary and tertiary
rachis.

Female flowers confined to tertiary
and distal end of secondary rachis.
Male flowers in filiform branches
below or beyond female flowers.

Both male and female flowers are
sessile having two whorls of perianth.

Qitch =
3 3o TeunieRs, BT,

He Bewes, Saeckh CuY I QI
oo 203 @zﬁm 6:303 (alF[ercloN

ot Ramns, By BARY 397 LOWFE
WP IROTIOZ %9371@5@6:3&

now> w3y Ieay mmao @%dmhd% QT
DIFTENS BWTYNET, BRONTL.

Male and female phase of
areca

Male flowers open on same day or a
few days after spathe bursts open
exposing spadix.

Male phase lasts for 25-46 days.
Female flowers starts opening after
all male flowers are shed.




WRIHY Now I ey TR
TOSNEY VFPT TOWLONE

Female phase extends for 3-10 days.

Maximum receptivity is between 2™
and 4" day of opening.

e.-o@éoﬁag RROLVLO1 STNBROT HANC
OFR FOF) AVNY 03T NOB TRARN
@cﬁﬁogd

NOT TANT WP TR 03w 25 0or
46 QAXAII3A a&gaﬁ. QTR NOW TRNH
LOTHOT 50365%@ %se% RN e.—ocseéogd.

%sesaa TRNY TSR 3 00 10 AING ST
TROTHTTBNTT. gf@s% Tene nogy aﬁ@éoﬁw,
TAND WTOT 23¢ /) 43¢ AVNY SR:3
TOLWTOT®.

Pollinating agents of areca

BRIHNY JTNTIT TR
vpls 11

Wind is the main agent of pollination

@Cé%oSoQ PN JTNTIFT ST msos
SODTONT.

Breeding behavior of areca
BRICHIT HoZRReTIoH el

Cross pollinated

SR JOINRSE
oy [5s)

Type of areca fruit

wRIH TeET O

Monolocular, one seeded berry with
fibrous outer husk, enclosing single
seed

NTBRCHCOD, TOT BRT a'&ra%aocs s:s_:owscs
0T3¢ DT BROVTLT ase%

Germplasm conservation

=03 TR%INY :Sodg =B

Ex situ conservation: Field gene bank

In vitro conservation:
Cryopreservation of pollen and
embryogenic calli

D FEB mcgg:
gcg WP pee’ 23eT® WROT
VT Qtdee ToTT

ToOR T WA BIT OB,
BAAREBIFIT wpse sodee KOTTHE
SRRR)T.
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National Active
Germplasm Site (NAGS)
for arecanut

BRI ToeaD
ROTT&D FoT,

ICAR- CPCRI, Regional Station, Vittal,

Bantwal Tk., Dakshina Kannada Dt.,
Karnataka- 574 243.

DR2.Q.ETT .- 2.Q2.ETD, TWedT 0T,
DY, WOWPY oo, WO T VG,

Foort3s— 574 243.

Alternate gene banks for
arecanut

RIOD
méoaemﬁa

TOIVEO® wewd

CPCRI, Research Centre, Mohitnagar,
West Bengal

CPCRI, Research Centre, Kahikuchi,
Assam

D.2.80°.%), TREAT Feowm, HBecITRNATT,
3

A
3]

3 womee
2.8.2.80°.8, TRTEDT 30T, T, WTO

ICAR Ad hoc Arecanut
Committee

Central Arecanut

Research Station (CARS)
at Vittal

Under CPCRI

£.2.0.830°, OT° ToF ©ITINEF
B0E3

FeoQrod wRE ZHodecFTeseon
(2.2.80°.9%°.), O

2.2.2.830°.20.1° m’cw?doﬁaﬁd%

1947

1956

1970

Arecanut
strategies

breeding

Germplasm collection- selection-
hybridization- resistance breeding-
marker assisted selection

7




@@éoﬁag zom&'ac%gos:
3o3nd

ROoTTn Tonmes— e.-soS:&— pfeL1e]x0)
TRRDPYTH- JBRCT BOTRRCTE- TTFT*
pits<Tlessl ] 8:3033&

Hybridization in areca

®RECDY ToFTLo TR Oed

Dwarf x Tall, Interspecific hybrids

ﬂcé P xagd 39, WOILRSCOL TOTTLINTD

CPCRI
arecanut

varieties of

2.2.2.80°.0. LBNBRROIT
WRIOD TFeFNWD

Mangala, Sumangala, Sreemangala,
Mohitnagar, Swarnamangala,
Kahikuchi Tall, Madhuramangala,
Nalbari, Shathamangala

THONY, TTONY, HEonY, ReTRNCT,
gsa?:noz{e:, TOOWBLE, NFT FHONY, IUTWO,
33dony

Dwarf hybrids of areca

©RICHY VP FRABE Y
R03Tronsh

VTLAH 1-
Sumangala

VTLAH 2-
Mohitnagar

Hirehalli Dwarf x

Hirehalli Dwarf x

R8N0 D.33F .~ 1: aoedeae% ﬁzé X D3one

RO Q.BeIF - 2 %oedcae% ﬁcgz X
BRCWIFINTT

Cultivars of areca

BRIOD 3YN

South Kanara Local, Thirthahalli Tall,
Sirsi, Shimoga, Sagar, Hirehalli Tall,
Hirehalli Dwarf, Sreewardhan,
Mettupalayam

g 3JT0 Beeser, 3@@3?%% o, 532,
éwaﬁ.rarj\, NS, &:ede%% BT, &:ede%%
n%, =[P, aﬁ:és%me%

Propagules of areca

e.-ota%o&:cg Som&rae%gﬁ WD
ONNH

Seed nuts, sprouts, seedlings, tissue
cultured plantlets

WEWT TOOWND, =RPINT, TANG, ©OomMo3
%&o&: z:sémeo

Mother palms of areca

Early bearing, stabilized yield,




@@%OS:Q 00 1T

regular bearing, high percentage
>50% of fruit set, more leaves on the
crown (8-9), shorter internodes

deggsen, ATWeN 3y JTOITRN 9RO
damdem. dedwe 50 08 IR Teopned,

FOTBe. DS QSRIR, eonses (8-9)
533_39 HOBNE eSS zgm_ocs ﬁcmrﬁ%ﬁmﬁl
RRODTU e,

Isolation distance for

areca

e.-a@%oﬁ:cg WOTH BRcDOT
VRROW BRI, TJeITD
ao&%&ragzﬁcmd 033

200-300 m

200-300 .

Interse gardens of areca

e.-a@%oﬁ:cg QORITEE BRCLINGD

To select purelines
Mangala x Managala
Mohitnagar x Mohitnagar

mﬁcee%afﬁeéaogl ao&&mww
HonY X wony
FRRCHTTINTT X RJRCWITINT®

Seed nuts standards for
arecanut

@Cééoﬁ:eg WEET FOOWNPNTICHT ¢

FRITORNRL

Fully ripened nuts with weight of >35
g, harvest the nuts with rope without
dropping to the hard soil, nuts should
float vertically in water

REWT TOWNEH, BOTRLITTON TN, 35
MO NOZ TPT 20T RRONTUeR. VKT
THORODRRY, Mg VOT e WePToS BP)Te
TR SRRE, INT TT0HROT ER0%
TRRTVeBH. Wernh, JOTY ©owTN
Seoddes.

Type of arecanut seed

®RE VeRNTOR TN

Recalcitrant, no dormancy
Polyembryony

OmOEdots, HI3 RONTT DB
WRPRNTTY, BRONTOT VBN
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Arecanut seed storage

WRECHY WenT Booy e

Critical moisture content for arecanut
seed is 32.8%.

In plastic bag or moist saw dust or
seeds mixed with moist sand (1:3
ratio) with 0.2% potassium
dihydrogen phosphate and storing in
polythene bag.

ORE VeWW Aerods 3emweody) e 32.8
SR, BeodTed.

TRRF WP TRT DOT DRy OFTe
wexnesy 0.2% Jntmodho dRdeens”

m%cése W3R SeTew woeSeodR 1:3
T ODTWIRBY  DITRR  TpAFVCONTY
BOTEo A BLTIT..

Potting mixture for
arecanut

waso&g Ve JTBen WS
LIS WIed

7 : 3: 2 (Soil: Compost: Sand)

7:3:2 (St MTHT RAYS: HTeh)

Primary nursery

TPEWT FTFO

Sow the nuts immediately after the
harvest in soil or sand beds.

Sow at 5 cm distance in vertical
position with calyx end just covered
with sand.

The beds may be mulched lightly
using areca leaf or paddy straw.
Water daily to get early and good
germination.

% Rk 3B mgsgg [Elotvpollioveietvig
SHRNYY JI@ede.

2T Bo.cwe. B, WOITTY ©owTeN, FT2OWOB
3oty T DFTICH (ROF) T, N
mas%mdﬁ STYROT  weef  DRAYY
SwLez.




©RE oSN, eI PIT YRR

m@ne;g BROTOIN LVTO3RCNTLIOT®.
Renen  RePtoderober Jde QT e
euedmedes.

Secondary nursery

QORI TOIT IO

Transplant 3 months old seedlings in
polythene bags (25 x 15cm, 150
gauge) filled with potting mixture.
Provide proper shade to the nursery.
Water regularly during summer.

SR> JonY wRE BANER, Tetdont NI

200w O weonen (25 x 15 2o.we, 150
nies®) mosoEess.

STFODY BRF RTVS sés:; SoELeD.
BeanodY JToSTTeN AETH YordEes.

Germination in arecanut

e.-o@%o&:cg
VTR NRTIZRTBOINNT

Commencement of germination
days

Completion of germination
days

Seedcdedodondod  mZoyr: 53 asnd
erciel

IReI3RBBNRIOL  Twwe: 94 QRN
=3n

Early stage of germinated
arecanut

BRYBABRTBE WRIOH  BTOPT
se{elct

Sprouts (3 month old, 2 or 3 leaves)

Sevdnes (3 oney WO, 2-3 BRI,
RBROOLIR)

Seedlings suitable for
planting

AR W IRBD RBTNR
Raned

12- 18 months
5 or more leaves

12-18 3on< Zansd
5 %&os %za%cs aémfﬁg{ RRoDTLeD.

Seedling selection index

BRAE ohHon DeW 0T

Number of leaves x 40 - seedling
height

il S80h Toad, X 40 - Hach 2T
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Micropropagation
areca

e.-a@%oi:eg EHOM03 6@&

Explants: Leaf and immature

inflorescence (8 - 12 cm)

¥OMRO3 %&ﬁ WEDHT NN BN 0y

WOORT JRNALOWLL WFT IJe0Wes (8-12
Fo.0¢.)

Spacing and method of
planting

Arecanut- 2.7 mx 2.7 m (9 ft.x 9 ft.) in
square, north south line should be
deflected at an angle of 35° towards
west

R 2.7 we. X 2.7 0 (9 08 x 9 uk)

LR FTTTN, Spucietalelo] csg seéé, 350 BRCSTY
wz-&ms RN LSRN ST,

Spacing for dwarf hybrids

Nt BOTTLANTRY, JdT ©osT

Dwarf hybrids- 2.2 mx 2.2 m

ncé Zozoeanedy: 2.2 we. X 2.2 we.

Arecanut based multi
species cropping system:

wRd eeny BZ B¢ TN
CHoR

Arecanut + Cocoa + Banana + Pepper
Arecanut + Nutmeg + Banana +
Pepper

Del +&ra%.ra&+ W08 + T o
ORE + 20WTOW + 308 + T e

Arecanut
models in
regions

cropping
different

TRBRYASOMTING WRE T DO

Maidan parts of Karnataka: Arecanut + Pepper + Cocoa, Arecanut + Banana

+ Acid lime

FRREEIBT SN JReIh: $RFF 50 ot + Zedy, BRE+ oY+ Jod

Coastal Karnataka and Kerala: Arecanut + Cocoa + Pepper + Banana

FOOFEIBE FOOTY G SoF) OV @@5#/@&@ + 508D SOOI + L0F

North Bengal region: Arecanut + Pepper + Banana, Arecanut + Pepper + Acid

lime




V3T WOMY JECINR: SRFH 50 Do + oY, YRF+ 0 Do + oS

Wayanad dist. of Kerala and Uttara Kannada: Arecanut + Cardamom

Feovm SavmRE T Iy ST I FYF B 0B+ 08

Hilly tracts of Karnataka: Arecanut + Coffee

FRRFEITD TOF T FJeICT: SBE + 5o

Planting : Time: May-June in well drained soils
August- September in water logging
areas
Pit size: 90 x 90 x 90 cm3
and 60 x 60 x 60 cm3 also
recommended
Method:Half fill the pits with top soil,
cow dung & sand. Plant the seedlings
at the centre and cover up to the
collar region with soil

TO: QUTH  JETH WA wasgmg e—
ZRNT 0NN,

e dpE JRe3neY  wnz-  FHowo®
0N

THORS @$3: 90 50.90¢. X 90 30.20¢. X
90 Bo.we.

2y 60 Fo.we. x60 Fo.owe.x60 Fo.owe.
BRTW BTRCTY TRBURNT.

QOGOR: THORCH WFF PRI, a"aw@w{a@, oned
By FoYReT mageaﬁcsa. BRAODFY, THOROD
G, PnTY R@edd By TA0H FTOW WY
Bedhnsh Dedhw n3I=3A wasgaod

Seoegedes.

Initial care after planting : Banana can be planted between rows
up to 4 to 5 years to provide shade.
Stems are protected from sun scorch
by covering with dry leaves and
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)
3 wdgoh gRone:

spathe of arecanut or white opaque
polythene films.

T2 o8 IRRT IR 4 0or 5 IRnY
398, XoOPMmN mﬁ:?cﬁom‘=l wRE NS mss
STBDT®.

mwm:&l TRCRER WAIOAOT csz};,soo WENT

QBRvoT By wRIH Te¢ (3eTF) wFTe
WY TTTIFTIYR RO ITTTROT =orzgeies.

Fertilizer dose for
arecanut

BRIN WeTMHR JRCRTO3NG
TS0

100: 40: 140 NPK g/ plant/ year

12 kg green leaf and 12 kg compost/
cattle manure

1/3rd in April- May and 2/3 in Sept-
Oct

100:40:140 O32ROCIW: TOWE: @,ramséoﬁo
MO/ NB/RRE

12 328 3 Q8 Wy 12 8.8 DTONT
m%cs / éxaégaﬁ Magp

1/3 Se pon=sy aet-she I 2/3 e
on ﬂ%owc@— e.-:&rgscuc"mg wRE »onen
WLTNZICeB.

Fertigation for arecanut

©R80HY TR TSRO

Fertilizers in the form of Urea (136 g),
DAP (65 g) and Muriate of Potash

(175g)/palm/ year.

ReyTERy, obwdci® (136 mpe.), Q.o
(65 meE) ™Iy el <P B
(175 m™3e.) TATTY Jde =HoF Jde =RF
dezle.

Arecanut farm wastes for
composting

5.5 to 6.0 tonnes of organic wastes are
available from one hectare of areca
garden per year.

Arecanut leaves, areca leaf sheath,
inflorescence/ bunches, husk.
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BORT 38T msaéaocs r{razg)d
303500%

5.5 2oB 6.0 WAL, TTODH G, 1
2o’ wRE ety Ide INF BRTHIT.
WRIOH NS, WVRIOH TOT, JBROWIY WP

Res o3 wbE 23

Vermicomposting of
organic wastes in areca
garden

RS &ac&sdgﬁsms TTONT
ﬁ.raag)cs

3@6&5&06 B efs=oLoN)

3C3500%

: Areca wastes are chopped into pieces

of 10 cm filled in tanks or pits and
mixed with cow dung slurry at the rate
of 10% by weight.

One kg of earth worms (Eudrilus
eugeniae) /1000 kg organic wastes.

70% conversion in 60 days.

About 8 kg of
vermicompost/palm/year meets crops
nutrient demand.

: ORI T|/WSEW, 10 Bo.we. mITE FBOR,

3eyneY / moRNSY o, IS [T,
BT 3. 10 TRPOTY 0T, Swwedesn.

1 3.28. QT (BRRVT® BnwRe), 1000 3.23.

RO aasuséé aﬁcwbgd.

60 dFNYY Fe. 60 TIY T, %5,
TORTTRIPMIZ.

TR 8 8.2 AT, VT ﬁ:az%d N
TT WO IRNFW JRCITOSNY ?.3@@3&3:5:9z
m:%:‘ogd.

Mulching

BRIVY RO W WFT
BRAE TRRFT

The practice of covering palm basin
with areca leaves and husk for water
conservation.

RS é.rac&meéeg, Qe xodgﬁmﬂ veletn]
wcéﬁeéabel LONT ©RE HBNYOT :»3_:9 ORT
%a.iﬁ@ocs magézﬁcﬁo.

Green manure cum cover
cropping, protection from
weeds

Pueraria javanica, Mimosa invisa,
Calapogonium mucunoides,
Centrosema pubescens and Sesbania
speciosa




ORF 3363&:5:4 zéneos dixoo
3@@&371%*@2 o283 ﬁ.raagp Tonwe
ma%aﬁeﬁoﬁm‘i BBo0F)TH

: a':bsseaom WRRCATY, SWINRTD QT ID,

BoTRREICDLO BT , FotiReAn0
TRWATE, Iy BT ALACIRETD

Water requirement of
arecanut through drip

T QCTRHO ww@&

20 litres/ palm

Provide adequate irrigation during
summer

Provide 75 cm deep drainage
channels during rainy season

e <o 20 Ocesc®
Bearody =T
wuNZAe.

75 Bo.owe. sa'd% 38500 F@&dﬂ%“ﬁa‘i
:ne.?mode:g QAWREED TIVTEICH.

onINHTT, SR

Major diseases of

arecanut

@@30&:&4 WRODHT TSN

Yellow Leaf Disease (YLD) , Fruit rot,
Inflorescence dieback,Crown rot and
Bud rot, Basal stem rot/ Foot rot, Leaf
spot/ Blight

TR 2B decen (dé.aef@.),mobo ERVOZ0T
BRen , DALY TO3NT BHRCeN,IE0H
o BRen w3y DY ERVONT

BREN, V0BT WIB BRLCINT SRR WP
6923 dReN, NS aé:é* T NS Lod BRen,

Integrated Disease Management (IDM) for diseases of Arecanut

WRIR PRPTT Beenne F1R SRR ITFIH TP

Yellow Leaf Disease (YLD)
(Phytoplasma)

TSR 2B decen (dé.ac:@.cs.) (dé&racmmme)

In mildly affected area

BREMT W 3R JTT TTReS

Eradication of YLD affected palms.

SReR R TONTRY, 333 TITRWR)T.
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In heavily diseased area

dnens wE BN Fed

Removal of disease advanced and
juvenile palms. Proper drainage should be
provided.

Practices that reduce the soil aeration
should be avoided.

deens 363 %za@dﬁcbs fefelebelnd mcmmﬁl
SRo30R) W, pfelervohy et
TOTHRRCTHTOZ WA moﬁmfaﬁ SRR,
38T mgacg

MPOINTWNER SROTRTABRNTOS
a”.@c@&raeé%:@m.

Methods to Improve soil and
plant health

sm% mz_:p Flecto] e:srB.racz{szsg=l
aﬁ@@ﬁ:s NPOINH

Plant growth promoting Rhizobacteriaand
Trichoderma (100g) enriched neem cake
(2 kg/palm), for root regeneration.

Lime application in acidic soils (<5.4).

Soil test based balanced nutrition
(organic manure and inorganic fertilizers).
Foliar application of N, K, Mg, B
and Zn.Plastic mulching during monsoon
(June-October) to reduce the disease
symptom and increase the Vvyield,
especially when the disease is in the
initial stage.

fpYecto e:s&racrizs %@pﬁ:d QMCmégcaom DI
decons DIDIWRWN Y Beemsne (100
0. ThYeTOATW VeI &oR (2 3.8, Jde
SDTE) CHRY, e@RYTH. ek Feds (<5.4)
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WTETE, IR, DN edowo, WetTer’
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Fruit rot
(Phytophtora meadii Mc.
Rae)

Removal and destruction fallen rotten
arecanuts, bunches and dead palms in the
garden.

Prophylactic spraying of 1% Bordeaux
mixture or Mandipropamide @ 0.5 % to
bunches just before the onset of monsoon
and one more spray at 30-45 days interval.

FDOW BRV30 deen
(%maﬁr_a;m DRy

3ReBTY 1TOOT VIO ERYE ﬁoban’%*ﬁaol,_
Aedngmy, =P IZ oAy, IR
ToTTRISeB.

Swopryze FRwen 1% decder
TRTOTR, W IROR  JeSRE @

0.5% =, RANAYR MO TTOPFHM
Iemee &3 30-45 ASnY  ©o3THY

SInash 20BRTEeE.

Crown rot and Bud rot

30/280% 3RaINT BReR Y
P egclns deen

Removal of rotten spindle and apply 1%
Bordeaux paste to the wound, cover with
polythene sheet till the new shoot
emerges. Drenching crown of surrounding
palms with 1% Bordeauxmixture.

3RV DONSRY, IRy R 1%
Beedper e, o=, moPRYR BTO TRAF
TOBOWOm  BRITT DY WTHLRNIINR
SURRT. BRen QT NTT W3OS
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onene 2R 1% Necder DumroNRy
20TRTEew.

Basal stem rot/ Foot rot

(Ganoderma lucidum (Leys)
Karst and G. applanatum)

OBRTW WB BRISNE deen
/9698 dRen

(MIRTIR AR Iy
MRATSRE WTTWRT)

Isolation trenches of60 cm depth and 30
cmwidth between diseased and healthy

palms.

Addition of FYM(25kg) or green
leaves/palm/year.

Application of Trichoderma harzianum
(CPCRI TR 28) enriched neem cake @2.5
kg/palm at quarterly intervals for oneyear.
Root feeding with Hexaconazole @ 2%
(100 ml solution per palm) at quarterly
intervals for one year and soil drenching
with 25 liters of 0.2% Hexaconazole or
with Bordeaux mixture (1%).

SeeneRB T3y wdeends =ony S 60

Bo.owe., 3¢ 5:3_:0 30 Ho.cwe. onow
%ocﬁ%rﬂ?ﬁ:& 3R géﬁcészﬁesa.

3oedn ﬁ.raagp WP B33S z{.@zgp 25 3.2
/T /RRE AW,

8 3RBINE TeRFOIRTO  (R.8.2.80°.2.
t3.50°. 28) Q0T ThYeIOAT BT W0B @
2.5 3.8./38 3 TR0F TG08T0TY
WTNTEeR.

200 IRFIIVR  TRF DF;03TIY
TTERTERS @ 2% (T3¢ =T 100 0.9¢)
REeomRy, weon evedmPm I 0.2%
TTERTTYRCST WFme BRCERLT TRFEIRTY,
(1%) 25 Octsor=od Soednt Beozudes.




Inflorescence dieback
(Colletotrichum
gloeosporioides Penz)

BROY Todw=m deen
(&@6&&@@&3@550
NedeeBRToes )

Removal and destruction of completely
dried inflorescence.

Spraying with Propiconazole@ 0.1%
(1ml/L), two sprays, at 30-35 days interval.
Initial spraying on production of
femaleflowers.

: BOTRLIFTON TF BReOLVIODR, IR

ITRWPT. Bpdesedrees @ 0.1%
O, 30-35 QEne @o3TRY A0TJRIIHTH.
STV A0TEHBCLI, Tey TANE WIS
POTY JeTeR.

Leaf spot/ Blight
(Phyllosticta  arecae
Hohnel, C.

gloeosporioides Penz,
and Pestalotiopsis
palmarum)

S zé:% WP NS B0
deen

(2Sperzy TS, 2
NodeeBooocsy® = 3y
EZASICNEI WIS erlfes))

&

Phytosanitation measures: The disease
affected parts of the palm to be removed
and destroyed to reduce the inoculum.

Spraying  with systemic  fungicide
Propiconazole 25 EC (1ml/liter of water)
during August- September. Second
spraying with Carbendazim 12% +
Mancozeb63% (2g/liter of water) or
systemic fungicide Hexaconazole 5% or
Tebuconazole 38.9% (1ml/L of water).

Soil test based balance nutrient
management to maintain plant health.

deent R WOTW FPARYRD, Tonke
TOTTRRR) .

¢ Been QT WTH za,nrfrx’e‘?sool 5o

TOSTRTH) .

Bpdexdyece® 25 @2 (1 .0¢/Ocwce
eTy) TIPREWY oz - FIowor
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12% + SR Ern® 63% (2 myo/Oewce
Q) T/ @osméf& dOCOTROTINTOT
R3ERTTRS® 5% wFTe Brodesdipce®




38.9% (1 X6.9¢./ Oewdo® Jewh) W=y,
waé@oaﬁoe 2A0TREIC®. HONY e—sd.racﬁs
TOTOTLY, mgs Toed o STTT e
ﬁ.raea".moz*ﬁriessagl QecgLdess.

Nursery diseases

BR/IHFOHY Rl
200, WP Snerinisd

Collar portion of seedlings in nurseries
and transplanted seedlings is affected by
bacteria Fusarium spp. Rhizoctonia
spp.,Pythium spp. and Phytophthora spp.
accelerate rotting of young bud and root
decay.

Soil drenching with 1% Bordeaux mixture
or Copper oxychloride @ 0.25 %

SREOoL BN, R SReWTY AT
Sy BANY wrw NS, R30S RRTT
%oﬁzé’cao&o z%zi’.ra&racao& =0

wdm@pcmmaﬁosﬁ DI IPO® ,.o@mfo
Sone Bedh 3.@@303:;53@03333 ézgfpsd

T3nced FEonwh: 1% Recker mENn 9Fme
DTC* &G @ 0.25% ST, TR
WRTY et Xeozue.

Major pests of arecanut

WREICHTY,  WPRIE  TzD
3e8NH

Root grub, Spindle bug, Mites,
Pentatomid bug, Scale insect,
Inflorescence caterpillar.

Emerging pests: Red palm weevil,
Ambrosia beetle.

WL T, mg T¢  (ROT/S® WNF),
2,  JoLEIRCNT® §C&S, :’éeess 083,
BROVFLOH FONPTO.

SRTTN WIRHIHLT dewnsh: o e
TP (BORRLACTT NEEST)




Integrated Pests Management (IPM) for major pests of Arecanut

WRIR WRIT N TR ITFIE ITS

Root grub
(Leucopholis spp.)

Bedh Y (VRBEAFRIT)

3-4 ploughings from October-December
to expose the grubs to predators.

Hand picking of adults during peak
emergence period May- June in plains
and August in hills at 6.30 PM -7.30 PM.

Application of neem cake @ 2
kg/palm/year during June to July in the
basin.

Application of Entomopathogenic
nematode liquid suspension, Steinernema
carpocpasae @ 1.5  billion infective
juveniles (J's)/ha (approximately 1 crore
IJ's/palm) during September - October in
plains and November - December in hills
or Patch application of chlorpyriphos
20EC @ 10 litre/ha or bifenthrin 10 EC @
20 litre/ha covering interspaces and root
zones.

If needed, second round root zone
application of chlorpyriphos 20 EC @ 7
ml/palm or bifenthrin 10 EC @ 14
ml/palm after 45 days may be given.

O BYYRy, TOPIINA B WEBLNT -

QFowc® FSR 3-4 WO PRI, LT
TRTICH.

Galled 3T nog msmmﬁaaoﬁ
WTICINT,  FDC-WHAFT  Joned  (WeBew
TReBRY) WYy  8RE,  oNYRY (T
TRe3neQ) o Bk 6.30 dow 7.30 ©
SOR seLnTRy, LRW TORKIeD.

PTT WS WRAT WS IoNIIY  Tde

T 2 ERoPoZ Jde  [Je XD
&OROTY, ToBICH.
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Spindle bug
(Mircarvalhoia arecae)

We SR ¢
(T TR BRORON 933F)

Placement of Thiamethoxam 25 WG of (2
g) in perforated poly-sachets in the inner
most two leaf axils of areca palms during
April- May.

Spraying with Thiamethoxam 25 WG
(0.25 g/L) in and around the spindle and
inner whorl of leaves.

DRT- e OT[RADY  FSRRFRFTFT 25
BR.B. (2 TRO) ©FY, TOFIHT TRAAF
TUE N QR WRE NTT W¥NT ATW
SN waﬁeécg QOB e.

PSR FTRT 25 Buwps. (0.25 mpo
/OCRTF) e.-vaﬁ:a ABRY WY DTHORYY
203R"Se .

Red mite (Raoiella indica)
and white mite Oligonychus
indicus)

30 A (BRoDTR WVoR)

Conserve predatory mites Amblyseius
channabasavanni.

Application of neem oil emulsion (5 ml/L)
two-times at 15 days intervals.

WOPET TOTRT  WORACLE® assdmwsgos:
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Pentatomid
bug(Halyomorpha picus)

BoLIVLINRCNT® Wit
(écd@smca a'?gsn‘")

Low infection: Neem oil emulsion (5 mi/L)
spray, two - times in fortnightly intervals
only to the infested and surrounding
palms not to (avoid spray on freshly
opened inflorescence.)

Severe infection: Clothianidin (0.24 g/L) or
Pymetrozine (0.6 g/L) to the developing
bunches.

BRD WG _BY: Bew @% 5 O /Oc3ct
doTY W3y 15 as&@&&é NTW WD
RPAREMT  NCAYR TR, A0TRTLI)T®.
IRITTN WTPT TANRROWOR %oc@&zb@csmgz
I mAie.

TN WE wnY: dppasedass (0.24

mo/0e?) wmme  Fwedrs® (0.6
mo/OetiT®) Ry, WEoIHLE  ARIRYRH
oTRTIC.

Scale insect
(Aonidiella orientalis and
Ischnaapsis longinostris)

Beoe 3ee3 (TR
LOCLORITT Ty YTTXE
R0RBRUT)

=

Temperature favors population build up,
so provide proper shade.

Conservation and augmentation of lady
bird beetle, Chilocorus nigrita.

Neem oil emulsion spray @ 5ml/L two-
times in 15 days intervals.

9303503 ST 3083T

50335053511
ézga:‘pgd SlofelafiNc édeésaoz WTNZL e,
deR WEE VBT (WSRIRTT® ANLLTR) WY,
3peWnY ToTE R Ty ¥TT IFFNOIPMTOL
ST e.

B 2FFodR, Jee Oewo'R 5 ko
Fed2 15 QRnY ©o3TTY 20JRFIeH.

Inflorescence caterpillar

Cut and burn the infested female flowers




(Tirathaba sp.)

TANRAOWY FOWPTEH (STFW
=0%)

and inflorescence.
Open the spadices and spray Lambda
cyhalothrin (0.3 ml/L).

RPIRTTOT e TRYND DI

0
TRRLOVORY, FBOX TRHTH.

BORER, WH wmome Fzdeds® (0.3

0.0¢./OedTt) W, 0TRIICB.

Storage pests of arecanut

ToNTH TRRT WRIN WRPTT
38N

Arecanut beetle, Coffee bean weevil,
Cigarette beetle, Rice moth

WRE THOW, TOL WOWT /RS 303, ANVeL®
00, e.—oé’% o

Physiological disorders in
arecanut

Dlek RO ERElaLS
cAclelnte]a (o)

Disorders are due to abnormal
environmental conditions, improper
nutrition and without involvement of
primary parasite.

Tendernut dropping,
shedding, Nut splitting, Bandh.

Button

TOTOTBRME  THTFCOR0W,  BeeIFTOINY
3RTI0WOT Iy TTRTOOWRE wm%’s@
VYW YHR)TWOOT WRIHY PR3 wggéﬁ%
BOW WITT.

D¢ VRE YOOI, Try BRF) (WT®)
POTRTORE, oW AeHRE Ty &R =ZooRkA

Imbalance of nutrients

@@éo&:g’g BREIRFO3NY
B3RT30N0T VOIS
BDN3RCOTNALD

Crown bending, oblique ring, crown
choking, bandh disease, nut splitting,
nut shedding.

38  opme @¥od s, L.oosew
YOOTOT,TRT  BResont, WRTNORAR,  TOR
20008, FTOW LOTHTLRE

Protection from sun
scorch/ stem breaking

Stem should be covered with areca
leaves/ areca sheath.

Painting/ white washing with lime in
some areas.
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The outermost row of palms on the
southern and south western sides can
be protected by covering and grown
with tall shade trees like Casuarina.

wRE ancédaad, WONT WRE ASNYOT WFPwe
NBCH TOBoWOT magdaﬁe%:.

roseaesmd TOOTWNY e weodhudess.

3ReRTY TWEee Y ﬁédoss ae%sg BTTOR
XRT HITY BSRHLT wRE msnmﬁv QITT
RTNTIT oL mcssssd T RN
WSTPR)TOOTW BRCIER WAL JeTwN
Lolelect it aeéa@dm& SEORWTIT.

Forking/ Digging in areca
garden

RS é@céscsg ORO30T wcgpa

To break up surface crust, forking or
digging is practiced during October-
November after cessation of
monsoon.

aracascsg d:sgs ﬁaecﬁw XRT mcssmd,
MY [oNT  J03T @%@;uc@— NZ0WTE

Eon$Y WWI BRY TRWT B

Index tissue for leaf
sampling

S0 RRTOMN
mzséos HOMR03
mwﬁos on

WETW
Slotrp)

3rd or 4t Jeaf from top

FTT 30eO0T 3 wFwe 4 3¢ S8

General recommendation
for prevention of
arecanut diseases

@@%03:5:4 deen PR
clelovlSM OHBOBBECTT
m§4a§5®® BN

Pre and post monsoon spray of
Bordeaux mixture in traditional belts
with high rainfall and next spray with
45 days gap, if rain continued.

@Caéoﬁab& %zagﬁ BSB0T TR WPRT DY
NERT  TRINGY, HIMOT  Tooed I/
SOST WeckRr WHEERY, AoWRTUH. ¢

SNOHRBTT, 45 AFNY @oSTTY VBecier
ROTTWRODEY, F00T=T T,

Horticultural maturity in

Green nuts turn to yellow/ orange




arecanut

@@%oﬁg 3RCEMOTD wgé

colour

AT wsgd TOWNYY YD WP X0 zos;%%é
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Areca and
Arecanut

WoT DI WTTTEE/WRE

Tree with inflorescence and fruit
bunches.
Ripe and dehusked nuts.

WBT QO[T BROWRY Y s:gs rﬁ.&;&"oﬁoﬁoﬁz
BRODTLT =T

ORE WP WITTIE® 0TS s@acs DY AT
DHOT TOW

Harvesting in arecanut

June- July for tender nuts and
November- March for ripe nuts.

WOHhT wRE mo&aﬁ@ﬁ:ﬁl BRT— zs:dé
doneY BRAR NPTBRMTT. aas?acs Do)
WO a?o:mﬁe‘?s:‘=z SIoWTF— TwEF  JonvY
BRO%Y SRBURMIT.

Method of
harvesting

traditional

WRICDY TROTTOWT RO
TR®T TP

Climbing from one end of the garden,
jumping to next palm through
oscillation of thin wupper stem,
completing whole garden and getting
down at other end of the garden.

3T wom  BROWOTW,  WOTW, IS,
3RoRRy, TIPoRa, WILowd FHTE, TIW
VT 3hTn TORT a;mwm& N

BN, &R ARe  BReRT B0,
=0, 3R ORR0T Q0%
QYCINT) .

Types of processed nuts

ﬁoﬁp%d F0NNY N

Dried ripe nuts, Kalipak, Scented
supari

WNAT asa% RS, ROTRT WP FTOJRS,
TOTH NRVIT DT

Processing

Tender nut (Kalipak) processing
Matured nut (Kottapak) processing




WOOHT TP L TOWNY (F0OTTE
O FoIRY) 50:36?5

WOB WP %%@azzs FOWNY (éngm#
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Tender nut processing: 6 to 7 months green nuts are dehusked, cut into
pieces, boiled in water, ‘kali’ coating is given from previous boilings and
dried.

2ORT WP ¥ ToRNE YoRTF: 6008 7 onwh WICHTW TAT> FTOWRY,
O, BORNET/N SRR, WeoN, FTHORCHEY, WBeoN WWIT WIHTY WIHT
FOWR SeRd LONTRMHIT.

Ripe nut processing: Fully ripe 9 months old yellow or orange nuts dried in
sun for 35 to 40 days, cut longitudinally, scoop out dry nut and again dried
for 10 days.

WO WTTo &P%CS TOWNY ﬁo:‘édpé’ noZRIFIN WO 9 gony YR e.-ozsm'
L& e) VT FOBRTR, BROBES B¢RY 35 0om 40 QINY DO LN, TOIT

emcgmn sgaa), WENTOT  WENT e.-a@%o&::nol RRTR 3D mg 10 asne m©
WENTTY)T®.

Bura tamul and : In Assam, fresh fruits are preserved
Neettadaka in thick layers of mud.
In Kerala, fresh fruits are stored by
steeping in water, resulting in
discolouration of outer husk and foul
smell due to bacterial attack but
inner core is preserved.
WRICHY WD TIL WP ; VT EIY, ¥R TOLNYR, TJWT DT
TRTTO TOBOARDT JTRSONT, WTD IR
Reyms oo 20T T80T, T
3e0¥TQ WRE TORNRTR, VeOSY
SOPNARSHIR. Snt 2HedT AP ey
BSTHNEROD msgcaomﬁeé TRPOWOT WOTD
0eEOH WTRFRN WTLTW STWS LEND)
T3 BTN,

Taste of arecanut : Astringent (contracting, drying
sensation or puckeriness felt all over
the mouth)
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LRTINTHIT TP BodReesT THI8OHRY,
RROQTLIT (BMNI, WidNTT FoZe T
WFPTD W0WN0H OV aéaaé%wos
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Grades of tender nut

QPR wRIoH Seedned

Hasa (I quality), Bettae (II), Gorblu
(111), Nuli (1V)

TE (I Beed), ¥ (QIeod  Beed),
Redwes (3o Bewd), DO (YBe 3eed)

Types of processed tender
nuts based on no.of cuts,
shapes and sizes

3ZoWR Mok,
ekt wed
Bo5oT QeOB
3eednish

&HRT DI
QoneDHT
BHRIOD

Unde or Api, Batlu or Ottavettu,
Choor, Podi, Erazel, Iylon, Nayampak

. VO WP GBI, WYL T &%3&333, WBRT,

BRB, YT, VBRTT, ICNTFTFE

Grades of dry nut (chali)

W wREH Seednes ()

Mora, Moti, Srivardhan, Jamnagar and
Jini
IR0, [t HIRTES, WRFRNOT THIY W

Moisture content in dry
kernels

W WRINYS  Ieo3w

6-7%

6-7%

Constituents of arecanut

©RIHOT T

Tannin, Fat, Polyphenols

LATT, %.rau%, TROLCTOSE N

Other from

arecanut

products

BRIONOT  WFAWE VI3
NIF N

Arecanut husk- fibre, hard boards &
plastics, pulping & paper boards.
Areca stem & leaves- building
materials, utility articles, furnitures.

BREICH AP- T, TEE WRLTE DB
TRAF, JOON® Iy JeTT' RBReTE
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Areca leaf sheath

products

BRIOL TOL0WOT  WWIVATT
WIT s

Throw away cups & plates, plyboards,
decorative veneer panels and picture
mounts, house sandals, gin washers,
other household items.

wgooned Iy SR, Jedweerer,
WOOTOT B¢ JUsAYL ™I 6T
SBRETLON, HIBRTYR  WEDHR  WIONH
Tene BT RACTARCN THA

Areca plate making unit

WRE B TSRODT FuF

Ecovision/ Ecoblizz, Vittal

QERITTE VFT R, 8

Medicinal uses

wR3ICH BIDeoH cwIcdeenned

effective
round

Antihelmintic and are
against tape worms and
worms.

Antibacterial and inhibits growth of
Escherichia coli, Staphylococcus typhi
and Staphulococcus aureus.

Arecoline lowers blood sugar level.

RRYDY WSAIT PR TEN I WO
2oenY ;Jdacgp TOF0THTRO3NT.

mégcaoﬁ ALY msessmd moad%,
Q.3000, g@d@e@méﬁ éﬁd& 3
g@&@ea@ss@ Lok e aﬂ@ﬁséﬁo&as:el
Cialowtciol

w03ReOF*  TIRIS :36&:3 WOBTI, 3RTH
SR,

Uses of arecanut

constituents

WRIODYTOE @OBNY
TdRCHTND

Tannin (16°22%): For dying clothes,
leather, rope, black writing ink and
food color.

Fat (8-12%): rich in myristic acid.

eI (16-22%): wgnenr wegsen, ST,
T, BT, T TN $TeTE, W ey




R0 (8-12%): sﬁ:daz@%;@ ST, TN
W [ae} u
RBRONTLIT.

Areca Farm Machineries

RS %&oﬁag WSBOIPMT %&
NTTTLINSD

Dehusker, Climber, Sprayer

wR% HOHT PO, DT TIT N0,
B 2037@B0» 0003,

DASD

Directorate of Arecanut and Spices
Development, Kozhikode, Kerala

BRE Iy WG B¢ eazp:g)t;p ATBeTTTOOD,
3@@39&%@55@, $e0Y

CAMPCO

Central Arecanut and Cocoa
Marketing and Processing Co-
operative Ltd., Mangalore, Karnataka

BeoQeod wRE Iy edn, [TPOFY T
:Sox&d:a DRTO ©., HONTRTI, BB

Areca Journal

BRE WIFSF

Indian Journal of Arecanut, Spices,
Medicinal and Aromatic Plants
(DASD)

QORI WIFSF BT BIILEE, %6356‘,
ShRATST 2y SBRRPLIT

D
T, (R.D.0%.R.)

Areca Book

©RE IEERD

The Arecanut Palm- K,V.A.Bavappa,
M.K.Nair, T.Premkumar, CPCR],
Kasaragod

Arecanut- Balasimha, D. and Rajgopal,
V., ICAR- CPCRI, Kasaragod, Kerala.

T wlEIE® WS- AN NI, Q08
TOONTT, 8. FeEFTRTT,  2.Q.2.8T°.%,
FOXTRRCTD

BRE- WPOIB, R. NV TOWRRCTVCT,
N.HR.2.2.8300.%., TORTRRCR, $¢TY.




Arecanut crop cycle/ o83 =TT 2enT ST

Areca Palm
BRSE T

Seedling

T2

T Dry Kernel
2WEd STOW

Fresh Kernel

SO0 ATOHH
Areca Bunch
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