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READY RECKONER ON COCOA
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Family of cocoa

8 LHenoer0

Chromosome no. of cocoa

Genome of cocoa
sequenced in the year
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Cocoa is native to
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Cocoa is known as

S8 Toc0EeS® o 08 HH

Cocoa is grouped as

€ Doty 5086

£ 180D 100 Dxodren

The Chocolate tree (Theobroma cacao L.)

TETE e (Bavrgfar §6°9.)

Sterculiaceae/ Malvaceae

?86?655)030‘?0030 / DGR3

2n = 20 (Diploid)

2010 (440 MB)
2n = 20 (&QPon&)

2010 (440 Q0 D)

South America (Brazil, Amazon basin)

54,69 9OS° (B35, V2P 3D JFroho)

Food of the Gods (Theobroma)

BOd @60 / DE 4D & mhy (Areg 5>

Beverage, Industrial, Commercial and

Plantation crop

FAOL, FOFoSE, Tedg, 200050 S Do




Economic part or cocoa of
commerce

o'ye%aszg densd &£dad ¢
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The term chocolate

derived from
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Stimulative alkaloid of
cocoa

CIARE £Qod e
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Species  diversity  in
Theobroma & related
genera
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Dried beans or cured beans

odd 8 Aozen / &5 Aozen

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

‘Cacahuat!l’ - cocoa beans

TIEE - 00 S &0l OIGERD FrAabo
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SERIY: 0 88 Aozen
Theobromine

OB D

22 species, Theobroma bicolor, T. angustifolium,
T. grandiflorum, T. microcarpum, T. nammosum,
T. simiarum, T. speciosum and T. subincanum.
Cola nitida (Kola fruit/ Cola drink), Herrania
nitida
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Preferred climate of cocoa
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Cocoa growing models
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Shade requirement of
cocoa
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Permanent shade trees for
cocoa
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Temporary shade trees for
cocoa

o) Do DTS
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Major producers of cocoa
in the world

Humid tropics

BE Erad eV VBT

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

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

(i) ef -0y 00 (eDSy B o €Y
Q) © 000E0)

(i) >0 B es50e 500 (§°&>e)6, ) T
90208 e B §06S §E 20D%0)

50% shade and 50% sunlight

50 F°d0 A, A% 50 TS0 D] 63y,
Timber trees, Forest trees, Fruit trees, Palms
SOD Dy Bew, BVED B, Do B, Send S

O8); WD

Glyricidia, Tapioca, Plantain, Banana

[ORDAOI, 8¢ Dotiwo, WEE

Africa- Ivory Coast, Ghana, Nigeria, Cameroon;
Central & South America- Brazil;

Asia- Indonesia.
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Cocoa introduced into

India
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Suitable agro climatic

zone for cocoa
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Major states
cocoa in India

growing

s B30 £8%%
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Growth habit of cocoa

g 20, DDV DeRo

Chupons and Fans in
cocoa

8 ¢5° OIS 00030 &55
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1798, Courtallam Tirunelveli Dt. of TN (old
Madras state)

1798 %o., S¢reo, e?d)é&f&@ 2P, BAITIOCD

TR0 ($06€d 0ErRD ToRW)

Western ghats hills and plains
Irrigated gardens of palms

D08 S0 Focten 8O3 DOTTPPe,

DB HHA § 2030 T ), Seen

Kerala, Karnataka, Tamil Nadu, Andhra Pradesh

S0¥, ST0S, BV, eog BT

Branching in multiple tiers
IOV 03RS’ FPVRD GBS B DAMDES

20OSB00H

Chupons- Orthotropic shoots giving vertical,
upward growth

Fans- Plageotropic, oblique, lateral growth
SOFDy- e.age@ﬁ‘bé Baopen, Qe P8 61
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Jorquette/ Jorquetting in
cocoa

88 & a0 5/ &0 Qoh

Dimorphic shoots of cocoa

88 oqord / G0N
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Nature of bearing in cocoa

§8S° sraten 5238 oedo

Cushions in cocoa

£ SUSSN

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

FO Eapen eDENDod erto BB DA
oG’ 5D E'0pe0 S\ B oeso

Chupons- Spiral leaf arrangement, phyllotaxy
3/8, long petiole, pronounced pulvinus

Fans- Alternate leaf arrangement, short petiole,
inconspicuous pulvinus

SOPRDY- DYBS 8O0 WABE/ BGAD DY D50,
PGPS/ 0G D0 -3/8, FEDD 9 5°¢, DY
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Truncate/ Cauliflorous- flowering and fruiting
in trunk/ stem/ orthotropic shoot)
Ramiflorous- flowering and fruiting in
plageotropic branches

5OD°ER’ Tz ‘€055 85606’

(‘@Q)Sw VOO SPODORX Sroto B
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Flower bearing thickened leaf axils are called as
cushions, which are distributed over full tree in
main stem and branches

Infloresence- Compressed Cyme

DY DB oS’ DBNDoDD WSyo IT &Y
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Average no. of flowers/
cushion in cocoa
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% of successful pollination
in cocoa

£e5° DTN 0 20T

Focho

Crazy flowering in cocoa

£8S° 58 HH00h

Specific floral parts of
cocoa
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Pollinating agents of cocoa
E8S’ Do 20007 D3
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Breeding behavior of
cocoa

8 HEoh v geren

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

DOJSV0 IOV DOLID TPT BT dGo DERGS,
Do BEY &)Szja"@ﬁ" VOSSR &B\3

W0, € SO ‘& DDA’ 90D

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

FDIEy (Dogsy SFT°5Y/ R[OS JA0Dy), Doder
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Midges- Forcipomyia
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Cross pollinated and presence of self-
incompatibility
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(Self- incompatibility: Failure of fertilization even though both male and female
parts of the bisexual flowers are fully functional)
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Nature of self-
incompatibility in cocoa

E€S5°D e3¢9) Hocs B0 G0

Majority Gametophytic self- incompatibility
(pollen will germinate but does not fuse)

e O B PO es¢h) Dogy o esotn0d (8
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(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)
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Type of cocoa fruit

€ seas/ Dot

Cherelles in cocoa

g BOSy

Cherelle wilt in cocoa

8 30¢5 3]

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

DAS D(eTD0 G GO Soe FE, ) DO S50
& Soocsore €0l SO0 Aozen / Dehren 3y,
RErd0 (50 mege."ss &92 &otron

Young immature fruits/ pods

G §€ seaen / by

Physiological natural thinning mechanism
(wilting at 25, 50, 70 days after pollination)

sab SIS g B0 T &%eS° €500 3D
BOPD odFdco/ WITRD AJYoh pdaD
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36 Types of cocoa :  Criollo (Fine cocoa)

Forastero (Basic cocoa)
Trinitario (Bulk cocoa)

oY’ (S §F), roRT (825 §F), BJeroc>
(208, g): gans® x &63(866 050 &G TR
o8

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.

D" IO Wodd SIFAVY CorDES, erdy DeOsIo Devdr &odd &HI
Sey o £8n, sab D3 o §X0rr &0008. Aoaser e Pozew Sev) eFoe
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Saren). ¢ 050e5° Brberd voaty i DiswsH SGVETS ¥$ S, B Gotod.

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.

FOPHE’: staven Iy Wod DRV CorheS, WD) HOAW oS eriy
833065, 57aD D38 arrto rDogorr, €508 Aoaen LSNP O el dorDes”,
D8IV BeD ODD DA SIS 5-6 erer HDadvao 00T, & SSo 9B

BrDeG) Do OV %03 eIVETFOIIA

Trinitarios: Natural hybrid of Criollo x Forastero, Heterogenous, mixture of pod
and bean characters, high yield and tolerant)

GIerbatr: Save” oot FTHE I5vw W DEHA &° DD FIE IEo, edE
DIfo Mo FD I5Tey, 5aD DA Aoaed VLTV’ SrEe SIcY eI Gobvod
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37 Amelonado cocoa
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International Cocoa Gene
Banks

Intermediate Cocoa
Quarantine Centre

(1CQC)
QOB DS g8 &5
83°7So§
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National Active
Germplasm Site (NAGS)
for cocoa

QRS wgd 26 Fwo
285 el g
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Agency giving import
permit for collection of
exotic germplasm of
cocoa

Agency favouring
exchange/ export

Q0D BTV DBy
e 26) Feo OHAS,
290D
AEAVN
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Melon shaped Forastero of West Africa, mostly
self- compatible types

DN WP’ A0gD A W50 (v FORE
G&o, &8 G5PeD :"osom DT 00T IS OVEFVB
£8A &otron.

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

University of Reading, UK

AIE, §GQ°OS°, Soodoir, nod Hosrar,
dAerer, &S

odmi)b%& @D 8G0h, DD (ar.8.)

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

2.2.0.06 - 2.2.2.026.0 (SoBoH DI S Dotrw
05 S ‘e’oo‘{g), FrodaH o, D%})o, &Joe3°55
s, B8 8\ & *ye, STes -574 243

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

National Biodiversity Authority (NBA), Chennai

B9S 8.)3"7366 ©d  JotS  BIBS 05366335
(000.0..2.e56.), EOJ"?SC?;%)
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Cocoa breeding
strategies

EE Qcoh DYoL

Hybrid vigour, Heterosis,
Inbreeding in cocoa

D& D36, BBD, @d
DEoh

DVS ATEH0VS 0Erod (ADS.D.2.), BD)

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

QOFEES (TP eErT) SSPORD YDFVEV),
POER (AoNE), TARBAD (F0860), £ doES-
QAIrBE 000K RS wAAD SENED E6S
;—mgbo DoNE, éydsz eaf‘o?e\g& VOEQ

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.

D& DiI6: Doss SIS o 3PDE, o) L LETeD

(10 B 200E) R0 Qo) HE BaskN SO &octéro

PBEDD: Vo8 2wg) Sor TOE, Sowr &Y
stbo 083 e HHE éa{oobm g9A &ociedo

ad  Ddoh:  2BCED VI (R
EFFrEAD) 89 e &OWETAD Doss
Q0L e &S Bodocto. 2 S o6 TS B3
20Tobouscio E0 a0 Dok DY SOz, EE'S’

RYAD DT DoDE), 57D (Sy-Soreend), D6

Do {Oo:.)o”bi)é Erw0 R (BPR-ae

Soarerenes) 65°0R) DosGo 2EIPT.
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43 CPCRI varieties of cocoa

Cocoa propagules

E8 D3N

Mother plant or Mother
tree of cocoa

£8 39 28, S Bw

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

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

QS 88 P&y DO.ISE 23S -1, D.B.IS DI -
2, DS DD -3, V.S DD -4, D.B.0S
D.3PD -5 (D¢ Dotooe)

:)eges g RTLDY: D.AIS.D.2-1, DAIS..I9-1,
D.£3.0€5 D.DD-2

Seeds and Vegetative means

(buds, grafts, rooted cuttings, tissue cultured)
For sale- seed pods, seedlings, clones

FoNs (DBTen) 0050 9GNS PBOFDNE (e,
080, 800D, 63:.13“5 5%6)

AT ocertndS’ Eud: JITOE ErAd
STOiR, DV e B0 g Dy

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)

D B 0GB Do) S Ao SRED, §d
QY © ENAS TwTAr @ §E 3D, 9 3w
©WotTEd (R0DSNTIS 100 o0& IL0) & SPahO™
&) 5% g0 10 6 Do. Soth DK D Sk ffe
S Bt To@ 12 Do, ol D DO
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46 Clonal orchards/ Seed

gardens in cocoa

EE €56 maSy / bE

For production of true hybrids

Established with self- incompatible but cross-
compatible lines of known parentage and
performance

QD THE Y OD GINBINEIS Y,
DO DTHRoDG 0 (RSy- BD LoeeneS)

ROALOE, DG DT VDG 0 (TR -Soens)
2B 2008, T2 DTS 33 SDND WAL &NAJDy
eV BN 3 2K B Fergd’® ochooe.

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

FEBES S&: Goch I5°TS Dsabo IWPS A DO DS HoO,0 A @07 3§

Q) evd) S

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

IO F3& So: Hsavo IWgS A DT DU oD, 0 ArSD 807 3 I5TY P

Q) evd) S

I[solation distance for
cocoa seed garden

8 D& ™R ©
DPOTINDOND VD
DITOD Grdo

200 m

pollen parent: female parent 1: 5

Seeds should be collected only from self-
incompatible parent

200 .

01 SOBAKL e3¢ DY W EOSDVID A 1:5
DBV Argo DOPo IDYS $HAS 2w ©
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48 Seed pod standards for
cocoa (fruit)

8 D& FE HAFETL

49 Seed standards for cocoa
(bean)

'8 Aoae AL

Type of cocoa seed

£ Aoz v e

Forastero/ Trinitario types,

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 : Bean ratio-3:1

FORE / BITOE Sseen

P03 EEE’:JD EDOBV0 VDO 2o HBLH Q0D T,
S’s)zjoo S0 &oted

sPad £y oo 1 o, SPo @608 350 T° &oé3
Qsabb., 35 Aozen Soés o)sgzjaj / sP0%0

D& Ded: B Aoxe SAPHEPIS SPHLND SPo%eD
12 £ QoD

FE: DD b‘éqbe;? - 3:1

Wet bean 3 g (extracted from centre of the pod),
dry bean weight1 g

Wet bean : Dry beanratio-3:1

Toe Aoz 3 OP.(SPa auggerrio Rood ARD)
QoG Aozen 170,

TP HoBen 003D Jocd Aoz LB D -
3:1

Recalcitrant, no dormancy, viviparous

65°D\0R, DD, S &8y (R0 &)

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.

85" &5: Dgoren FDLor Joi SO 6&3) DD Dy S5two Dex goera.
DN EE DFTOSE’ B G0dBORDD Frav Sod3 I8, 5 SDAV08, DFTrew VLSS
D) §5°aran, §E Roweord; b §6 8008 5°abVOE LIADOH SIS JorS

TeVE T8,




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

&Gy 0y (dgres D) : DS5:3 e AV(few erforr DDDSOD erDo3d DOPSES

&g, “?J e907°C0. 25007y QW) eV FTEPV0eS’ 57T «fb £Oh esoeran.

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.

DIF6: Dods EE stavey By wod SWBaDE Awd STALESWD Aowev
QVOFFE) DIPE 90erch. IS ArAS §E 5eaDL D Aowen DDN6 L)
POV, ¢ eLEred DS IFTren FRVoA 3avadS %) o Avgew

D05°)S Foci0d3S IS0

Seed storage in cocoa : Removal of mucilage, stored in charcoal/ saw
dust in polythene bags will extend seed
germination beyond

£8 dare dog P DTS Dewde &) FHLo Do o

- © ES
Sofosto, 1S Doy’ Govy T Tor
eS"g.)S"&eSG g0 dogBodco T, DGR
Q0VSGEAS 7 Farw §7°) LD DL
AT otran

Method of scarification in : Removal of mucilage surrounding seed by
cocoa rubbing with sand or wood ash
§€S° oo FYOVEANDED 1 IGIS DewDV  &dY  Fapo Do g
Q = ® FSS
SRS, RS, GodaY S’J"%D T i &
89D gt




53 Potting mixture for cocoa
and sowing

S8 Joh B0 B3
T°¢3 Deedo

Type of germination in
cocoa

€ 200880 Dordo

Soldier phase in cocoa

E8S° 28 %

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 DB’ D0: RRE: DIVPY WD To

Een0 e LoD, >6) o T £ sraen
[A] [A] [A]

S Aoz p §&) TFAE $038 R

E8 Pardir: L L DWMHER DO Ty

20T0H0D Bd AV

6"Xx 9”7 DOATL0 OOV 250 Aiw oo

a&’ub@@% DotOL r:)é;)‘ Sogren

DT EDBOE'D, DBES® Fe3oh DB Do, 50-75

T30 D (10 2B%0e5° TeE T°d

AOBVR VO €00, BE) DO S°30e5° e ed.

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

RS BODAS -7-10 Beren (Do perrioss’

ZEEUSE NEIH SR AT~

Early stage of germination, before splitting of
cotyledons

Aoz DOEB A0ee B (D Swren DOE
S0oedd)




Grafting method in cocoa : Soft wood grafting (insertion of scion into 4
months old rootstock)

EE8S° grRoh G PR DE TRoH (RIS &0 4 dvw HODRD &Y
aoeed g"é (DB SP0¢é0) K WotEELOTED)

Budding method in cocoa : Patch budding (bud patch- small piece of bark
containing a single bud into 6 months old
rootstock)

S oo &)c;:oﬁ APDo : 5*’5:5 &)(%of)

(& F5S- §Q BOOE e DLBoDD 28 dwod,
A 6 JVO DAV (o DB SPoco Toe gvé
MQGS 2908208 COTCED

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.

DaLrd erfoh: 2.8 HBF0eS’ oS DaS E%o TFE 3§ §5y Hatrd & (15
R0, T6:9) DS 218y SO, 2,8 208, 3)Q Babiioes” eDATIODSA

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.

Q& HE mFH: a8 9B50e5° 2o, & & 9ED0 TE 3 A ev. & HE/ b
25 (15-20 2o, Tetd) D&Y 5 &8y SO, 938 BVE) O &e%) D SAD VDO
Clone: Group of plants produced vegetatively from one original mother plant

£'5: 2.8 2wg), ock eToNS Qe)fed & DeeSoes’ &k BBDD 2.8 TSRS eLeTen o
av.s‘&w




57 Clonal selection in cocoa

B8 £ 2085

Top working in cocoa

EES" erD 2606

Heading back/ Snapping
back in cocoa

3Cof) e358 / ) dof exy§

Spacing of cocoa in arecanut
gardens

Breeding method of asexually 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.

©ToNS LB Y 200 208 & ¢ Hdoh HIoL;
WIEEL 0y T DGO 08 €R) AR
LT (o masbom, 83"53"5 D E LT 9O
QoNE WD SHDO T DOITEFH S SOASW

DEPE) & OEEPORETT® DOIDF .

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
RIS HoTT &),  OMadND, ?0506.)-
DOEDODE) 0 BOAD H0CED WHVCo G EF
Ssrod, &95336:45 DOH TSmO
$800W), T8 Ko BB SV §¢ Ty H 30
WOE  omed JBy,  TEED £ Gsro
OLVELCo TP(T° BEVRL WOE &S g0
& & = )
$DAD Ber HGy HEAD

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

BED 3T JVL EGDaHLT, sPockosS” EQ
w’mi)g‘ 6O, Moo a;°r7°2)‘l E8BoY) Ddodcéo.
Zbﬁé)()é Scocio BBH Y, Felololmadelsl
E i escdB000

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
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g, Sog, 88 dy ¢ 0 + EE (oo Fod o)

oS0 D)~ 2.7 . X 2.7 0. (9 x 9 eacorbren)
8- 2.7 . x5.4 Q. (9 x 18 eactoriren)
686 Q<) ev/ T

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

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

(1) ), + EE (200€) 0 G540 TPEBDYEL BY D06 WodBo: HE) -2.7 M. X 2.7 .
(9 x 9 eaciorven)

£8-2.7 Q0.x 2.7 Q. (9 x 9 eocorben), 1372 2o0g) e/ g

(ii) Arecanut + Cocoa (wider spacing): Arecanut- 2.7 mx 2.7 m (9 ft. x 9 ft.)
Cocoa- 5.4 mx 5.4 m (18 ft. x 18 ft.), 343 plants/ ha.

(i) 2&), + 88 (¢ G0 LD FBoDDYYE: HE) 2.7 . x 2.7 W. (9 x 9
e9cidriden)
E8- 5.4 . x 5.4 . (18 x 18 exctorden), 343 doog) e/ XFeHd

(iii) Arecanut + Cocoa (new plantation): Planting together 3 m x 3 m (10 ft. x 10
ft.), 1111 plants/ ha.

(iii) ), + EE (§8 Frotiad): 2830 TBHDE 3 . x 3 . (10 x 10 wcdriven),

1111 8 en/ rged

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

(iv) 5E), TP0S 33TV Dot HEOIAD0: HE) + E'E + 6 + dosren (D) Bews
©8oddD) (2.7 Q. +5.4 . +5.4 . +5.4 D))




61 Spacing of cocoa in coconut
gardens

Een0 S0’ 8 2008 © 20
eo&do

Coconut based multi species
cropping system with cocoa

8 «rdd Ee0 0
2ITTVY Do) 555é5°o:$.>o

Spacing of cocoa in oil palm
gardens

o Frod S’ 8 g o
a)qs [DleTxTele)

Coconut + Cocoa

Coconut-7.5mx7.5m

Single hedge cocoa- 2.7- 3 m

Double hedge cocoa- 2.5, 2.7, 3 m

(depend on spacing of coconut)

In double hedge system, damage due to
falling coconut fronds should be taken care.
gwaﬁ + 8¢

§e030- 7.5 .x 7.5 .

ot g 88~ 2.7- 3 .

cens G - 2.5, 2.7, 3 . (82030 D)o

065 G0 Q3¢S BTPEHE E0t0d)

Coconut + Cocoa + Banana + Pepper

Coconut + Cocoa + Nutmeg + Banana +
Pepper

Coconut + Cocoa + Cinnamon + Banana +
Pepper

SN0 + EE + 0058 + Qodosren

Eey0 + EE + 2r25ea + 68 + BaIT

€0 + £ + DY BE), + 06 + BT

Oil palm- 9 x 9 x 9 m triangular planting
Cocoa-2.5to 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.
2056 DGS9 x 9 X 9 . WoGoE TBD
2200085 P Seres’, £ 200 &0 2.5 od 3 Lo}
206§ 29035308 TPeE 0.

e 200g) 0 e20008 D0 B ocsen B0l
208 2 . BB e od

28 DED JordodmedE 15 Do, ped,
SHTEE DGAS” TR 0008 F0 DD

Seren evdgreo.




Age of seedling for planting
and pit size

TS SPHVDD :msb
SO B0 T o
20000730

Fertilizer dose for cocoa

Fertigation in cocoa

S8 Hores’ B NSINISE
QIPT°CD

DA (GO DEBS B
FeD AEPVIDIC0)

Cocoa farm wastes for
composting

So‘:f{e\go SO BoDTS T8

€ Hotd Sygren

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

60 cm3 pits filled with top soil and compost.
Graft/ bud joint should be above soil surface.
FTEE Y OD 4 VD, 90w DY VL 6
IN[3L3%;

60 &7°5.200. oS PG O Lo’ E
SN &0erd. ot SBD ero dv P Gotler

B0 °d.

100: 40: 140 NPK g/ plant/ year

220:200: 230 Urea: Rock Phosphate: Muriate

of Potash g/ plant/ year

2 splits- April- May (Pre- monsoon)
September- October (Post-monsoon)

Urea-135¢g
Di Ammonium Phosphate (DAP)-65g
Muriate of Potash (MOP)- 175 g

100: 40: 140 3gad: erd(saw: Tera e, /
Zn)ézjéo / Qo.

220: 200: 230 ordadr: oos &fobés:
B05°5BE5 0O erd gr. /AL L /Ko,
SotoFrHr PSS - D e
(22068009 B0 )- B3

s’

?o'.fgoeoé-e‘)g 26 (20B0DHTO

éojseé)

o$rB03®-135 1.
& 07, doso @*’fobes (&.9.2) - 65 .
wpeS 09 erQ (Do0.8.2) - 175 or.

Cocoa leaves, pod husk, bean shell

E'8 025000, 0D P EDy, DI p &g,




Cocoa pod husk is rich in

£ >& o s pEDS
29QE0TT €06 DA VD0

Training technique in cocoa

69 Types of pruning in cocoa

Potassium

e300

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

QL) O ?86@53& 'ar:)l), NJere} e35°0° S
é:oosoooascé:)é, 2000500 BV odITRS
553‘) S QURGERIS TP 200G Bocd
R0DINTS” Do0EY LD BJoh B

Fede 2L " -8 PYE Sotio
290820 :w)sbgf - DG TP GG BT

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)

._3"6&:1.“5 Qroh (wabes Ao BB Doy
bgonoambé)

RENES HrDoh (Bepaw Feod To B0
3 [»]
e35°80 BT OIS )

b QrNoh (683?)6.’9:6&, Jodd For D
DERL AT SO BDOCKD J0VE), TR
AVDOEIS)
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70 Season of pruning in cocoa

£e5° 3°oh 0D Do

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

£ 0 w0 VOO 208
SPaD HRS STHVAD  Driew

(L1813 {oo:p?S

Thinning in cocoa

£ e?f\’)(loﬁ

September (after main season harvest) in
traditional belts

Annual systematic pruning is compulsory
when grown as mixed crop under palms
JRPowd (VTR Dot ém&"a& ST°(S) e
FORTPOL Do &) Fory’

E8 30 To WodG Dot &) OB
20580 R1rAoh BEDIV 0000

Self- shading effect
20- 30 leaves

e350RD DSy-2Goh AdE (RO DoDogen)
&0 esotron
20- 30 esH>e0

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

& SULTFoRIEe) L JENUICTev SURIRC L WUV IIINEORN (0
GO D, SPODY B DEVOTT 2005c, 3
™A, OSorr e‘é‘l e, DoB (B0S) dAsL
QoG VOBV BE ol Sohow) STEDRD
QodoBowd PG




73  Mulching in cocoa

£ 653@‘)05

74 Irrigation for cocoa

ES° HY Bcoen

75 Cocoa crop cycle (Vittal)

8 Doty 5o/ Doty chFen
(D& 29 DAB0 9VVO0W)

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.

£ B wocen 00D FdY, TODLAD
eHRD OO EBBoDD Fdvpen Ho Doty
BT Dy Gocdio. Bdyoh, FS” B
Qo] DS, Do € JaDogead, e
0L D WOSHTIS, HBCKL VS’ DoGod
DTG DAL E e E0B0080

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

B 5 Barotd 20836 175 8. DB B8y Frcvow

er®

(A}
HPAS" O DD 20 . DS BT D

April- First harvest for nursery

May- August- Main season continuous
harvesting

September- Pruning

October- New flushing

November- December- Flowering

January- April- Flower to fruit development
(Will change with different agro climatic
regions)

RS- 166 DoDZo o 0 DotE'S

20 A00d e VIR Doty EBED vt
?ozegosoé - :.Q)"Z)oﬁ /& 20y 8BBoYD

&6 -8 DrdgH Drdotsco

DD0836-E00806 - QPO o

20D -DRS- LI Dod SPOD 58

(DD FomreeS” &ols T TOGE ORIV

900800 & Dok 530S’ Brren EIDJPo)




Farm machineries required
for cocoa cultivation

€8 JhdH seH0DD oo

DO8TRD

Major diseases of cocoa in
India

EB80 & EES” DoeR0d
B

Grafting/ budding knife, cocoa harvester,
secateurs, sickle, pruning shear, telescopic
tree pruner, sprayers, wooden hammer
TrR0f/ exgoh &8, £'8 55956 / sPos ot

[A) G b [A)
asogdo, 3W6 (§ B0y QB0 84), E¢Hd,
3°N0f 20306, BOYY DE & P06, DyoN8,
QE), Y

Black pod rot, stem canker, cocoa dieback,
seedling die back/ blight

dY A O Brbew (gr§ VE o), 652
Bren (R s°086), €8 Jocw ahen (8
gers), ot Brben (DGoh Zers)

Integrated Disease management in major diseases of cocoa

E8 Dotrdw By 200 620D HREBODD DG DR BLE SR

Phytophthora diseases

P oe DO

Stem canker

Pre and post monsoon spray with 1%
Bordeaux mixture.

HTSP0 A0 LBKL ST 1 TS0 es°§
D300 DASE Bosrd.

Wound dressing with 10% Bordeaux paste.
Wound treatment with Trichoderma coir pith
cake. Soil application of Trichoderma
harzianum for long term control.

(52 Brben rairewd 10 Fdo es“g DY Rraird
oo g.é‘a?:’og seod 6 88 Rrosrd. Hgsds
Dadoges Swo PEGoY Digatrdo o By
ANEFHS"D RS” goD.




Cocoa dieback
(Lasiodiplodia theobromae)

g8 Dot B
(erdairadaatr @aire) )

Seedling die back/ blight

Dot B / s

Major diseases of cocoa in the
world

oS S0’ EES” dg) H

gd008 B0

Cocoa disease observed in
Kerala

Resistant varieties of Kerala
Agriculture University

B6weS° gded 8 Brewn

S6¥ ASONGS  arH0NS
Dercsw B0 TS 33 o 8

gseen

Major pests of cocoa

ELS® S0 DB DD

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

1 Beeho as*‘g B0 DASE Bo3rd Hodaid
E800D 281 ') e HOAIL SPotio YWD

PO 10 Focho as*‘g Y oeosrd

Drenching with 1% Bordeaux mixture or
Copper Oxychloride (2.5 kg/1 of water).

1 T30 “:S"’(&'g6 300 T 506 e.e%b g3& (2.5
™. 0D 9. DBE) Zodoh

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

B ey, §F srocto ety DOD o FE

P &Yy

Acew, :ooes%?gf% Do Briven

Vascular Streak Dieback (VSD)

CCRP cocoa varieties (CCRP 1 to CCRP 10)

avmrzjsoé 338 zers dchoen
=&

2. 2. 36, D -88 Sseew

(0.2.e36. 2 -1 00& . . 86, -10 HEWD)

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

&3 820 39, Dod DY, DR 8208, SPotto OBV
5RO &t YHBHD




Integrated Pests Management in Cocoa

§8 DEHHOH FBoBI0BD DY DELDEMO alradIDdy SE§e

In cocoa ecosystem, populations of natural enemies and spiders are more, which
offers natural control of seasonal pests and so usage of pesticides can be limited
and recommended only in severe cases

E8 Hoyd0e .qs.bé)eSG , VPR 3BIDW 00D FTDWMO BT L) O
GotDod, VO  seerrde éf‘o%}g D2 QORI o0 B3
ZDEDBER DICIFTYY HONSo BoDHHEY 20K AZPOD DoETy " JrSH

?0.,5"(1)'3 rf)oi)ééo‘).

Tea Mosquito Bug (Helopeltis
sp.)

& B0 38 (SIS 5,95)

Mealy Bug (Planococcus
lilacinus and P. citri)

Less infestation: Spraying 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 ml/ L (or) Imidacloprid 17.8 SL
(0.004%) 0.25 ml/ L.

Dk BEYIM &) PHed: DB D> DBS 4 1.
20aU° DAL So° 3 FHo DD AT

DV B3 d.

D& 0erd F3IrHe0s) 88: A6 A 20-30
Sere é&b@é‘s DV a¢d.

D& BHB60 VoHDE: VA dd DB 0.3
.9 er@rpis’@S SEC (0.003 7o)
(Soe) 0.25 .9 adowEHE 17.8 SL (0.004
FH0) DM V0L DTG Bosrd.

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




Dod DY (DRSS Herdod
208080 FFEED H¢)

Stem borer (Zeuzera coffeae/
Sthenias grisator)

Srocio St LHBOMD
(&80 seodh/  Hdaed
Ho66)

Spot application of 0.5% neem oil emulsion
along with 5% soap solution, 2 times once in 15
days.

Need-based application of insecticides such as
Imidacloprid @ 0.3 ml/ L of water or
Dimethoate 30 EC @ 1.6 ml/ L of water.

DY DODOTS S& DOSy

G5IE, Iy Pand DdDavd D

DR dodvogdes.

Ty 0RERS &° 0.5 Toeho DHAPD IS &
e 5 Tdo D grdeso, Sokd e 15
o wsJd DAs°8 Basrd.

D HAo 9aNDNE: VS Dedd DBS 0.3 .9
AW DE DI Bakrd.

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.

Swabbing Coal tar + Kerosene @ 1:2 in basal
portion of the trunk to prevent egg laying.

TGV (I YRVD sg To° PO DV Ko
DO ™D G DOMHO G 3B ODD
T390 BAIrd, DOMO  (rgRo, o8
DIV BOPoBD,  Gogrodn T,
FEOOS T DE'S & 2wodd Sros So
EBERE DDA D.




Cocoa fruit borer
(Conogethes punctiferalis)

€8 seap e DD
(TS 0g20°d5)

Mammalian pests of cocoa

ELS® $66 apdow DD

Rats (Rattus rattus)

Qdengen (0°0S ordDd)

Squirrels (Funambulus
tristriatus and F. palmarum)
&S (;Javm)e) 3%

Gdared, H. ey o)

Major deficiency of cocoa

§€° O EIDoS I

S 570

§620r0 0.05 Tdo PIBRD DA eoticio
200050 FOHS DS Dhodco.

D DYDTE TGS ES 6 Ldakw
3BVD 1:2 BEY DD IS Srcto

Collect and destruct infested pods/ fruits.

Plant castor as trap crop in borders.

DEDH BB SPand) For Dogy §H TEN0
Bo3d.

BANTO Do G Dot T DOFGIS’
S od.

Rats, Squirrels, Civet Cats

QRDERY, ECEIBRY, 2DV DD

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.

10-12 Bwo H06S° Tocodrdd 10 T
g5 OrEBreS S (0.005 7edho) Y oo
a0 Gowito. DD Eend dg o

DV e@bom QBT &otdcto

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

&rooh, £ o’ ads Dog D podo,
D8 AN 8 sroHod DNDETDYCE
08¢0

Zinc deficiency, 0.3% ZnSOs as foliar
application

208 &°00, 0.3 F°to ZnSO, esHw P DA
IhTosbul))
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Index tissue for leaf sampling
in cocoa

geazre D68 6%
DEOOLIDVID DY ddTT°

General recommendation for
prevention of cocoa diseases

E8 00" D DK DTBEd
D0 DD Jeedes eesen

85 Horticultural maturity in
cocoa

3rd Jeaf from apex

E20), D &°rfo Qod 3 D eH

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.

5"@&@ EDBORHLV 2ODIDED, 95055 56 S

SPo¢io ST FPPVE TPO30 LIONDE LAk

BO XS0 &) Fomrg’ T DR
(o] e [ [A]

Qrasrd

EE JHdIPD) weE HgFdo (o Fomrg’
2WBIDITOL S0 LB BEOTS 1
T30 es°§ D3Oy DA Baird

Eao 0 8800 ST &Y FArd) VTR
SPocio VOO QP g TPV FolA lSyte)
Ko d

DG DEO  JTGRLH  LIATES’S  DFotw
208050 DG MO &HOBTATTD

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.




E'8 570 DODELS (3QENTS
20S7508)

‘Temperao’ cocoa crop

‘Sonord’ 88 Hod

Cacao and Cocoa

‘E5ed’ Sodos ‘§8”

Colour of fresh beans &
fermented dry beans of cocoa

€8 oree Aoxed SOOI
ZQ)@Q‘SJQQQ& oG  Ao2en
Bord

Primary processing in cocoa
(at farm)

9y Borh SADH DKV Gordd &S°S BPEOBH
JEXY) BotH SPOR SPaPOD GoreS’S BIPEIB0H
Aoen P00 &f’bb oG DBOW, SPAP D
0390 STVIZDED AoRR HCELRVTF &) &0

3830 DIV

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

ot S°0eS” 28 Dod, NS -330806 A0

mqé‘ 2% FF Doy, HPeh sPoMT &S0
058 ororedd 140- 175 Berer Hvado
DDV

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

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

§'8 s200en Tor Nowed &S B DD §5°0
e90e3°3 (Aoen Q)&Qﬁ)ﬁ%gmbé SA0)
Bew ol D BJE, DOADBY DocBYD

Aozen & &8 eotrrdd

Fresh beans- Mostly purple due to
anthocyanin pigmentation

Fermented beans- Brown or chocolate colour
P00~ 90 0 808D D SRS
SO0 ET° Go1eS° 0800

DVHBRD  Aowen- I B0 S
ESES Sord S°IS SdrdEran

Fermentation of wet beans for 1 week and
sun or open drying/ artificial drying using hot
air oven/ electric oven etc.
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206 £ FV0H (SPer0e5°)

Secondary processing in
cocoa
(at factory)

E8 280¢8 FRoh (F556e)

Methods of fermentation in
cocoa

g 2BYo3D/ DB Bew

DSV
Q

Stage and standards for dry
beans of cocoa

ol €8 Aozen &% SOOI

QAT°ETLD

Pod index in cocoa

Bean indices/ bean count in
cocoa

TPOHO A0S AVD B Aozen w8 TS0
DL DD BY, SHOTS 3BRIODHE docies®
™Y I EBdoomr 58 Jawd LdS T
DZEES LD Do e26BTD

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

QoG AoRen BFPo XD 2O gmwgsomczo,
ese)zjgéqu, 8 ?805, 8Doh, Z)S(l‘aoﬁ, &ocioh
o0& Qo&oﬁ, £ HrH ol eo¢e5)5 Sairs, 88

D B038, DG Gsre aogﬁejesb S038

Heap, Box, Basket, Tray, Gunny bag

9 (0Dy), &8y, e85, &, (ﬁfl)‘l eh (B
Do)

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

SIS Aozen HRVDBOD) D DABD FYo
orard. 1 . oS0l o)sszo 2D, 6-7 Toho

B, 10-15 S0 PTG, 85-90 Fddo &S
8858, 50 T°ho o3 NEURSEES)Y &9A &ord.

No. of pods required to give 1 kg dry beans

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

Bean Count: 100 beans per 100 g

Bean grades:

<100 beans per 100 g

100-110 per 100 g
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8 & q0asy (2rd)
£ Aozen e/ S8 DS
SN

94  Nibs of cocoa

Cut test in cocoa

£F 265y

£ «¢5 89
[A)

Bean to bar chocolate making
equipments

8 fozmen &od oSS

SOSr88 SOORD 0o

DOETRRD

CPCRI chocolate

D.D.N. 36, 0. ESES

>120 per 100 g

188 & fo22en E'65 SO0 ST Doy
DS a8y Jodd DO kD € 1 T
&o®

DD 0e5: 100 . 2N ™ 100 Aozven
&o®

DD By

<100 Aozen DA 100 or.

100-110 Aozzen 2 100 oe.

120 083 )5 Hozen HB 100 o

Beans after removal of shell used for
preparing cocoa butter, powder and
chocolates.

Testing colour, fermentation quality and
fissuring with 100 dry beans

EE fomen P &) T oD
TED DeSy Wotrwd, e DeSy ool e 26,
TETEy, §8 e SoIPE B

Z)aSD Goth, ey (@@oﬁoﬁgé efsovsefs)
DBIVIL AT 100 FD B2 §F Aozen
2 DEVFE SPFE

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

J& 886, DO 66786, DS 886 / Gagb o0
Z)Sl&ﬁé, &S Gocs, 2096,
&W5Zb&:pa506

Kalpa Dark Chocolate

Soy c;°52, &S
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By-products of cocoa

E8 &0~ e dow

CAMPCO Chocolate Factory

s»5o§a§° (CAMPCO) o»&¢¢S
F550

Cocoa Journal

Cocoa books

g 26)&

8 yiseen

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

>E TR (Dopw ), g &S/
2 Bofiy, DS 15, EE &6

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

GOL0S D soRardS @ok £ EDVDY 0t
(Baoyy oo § 0o  Ddowros
SPO0300), §OI00 HLoBOKDL FBOL VoF
20038 7, EQy, SE¥

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

0835 eB5edeS ol S 2r0)oh ol

D
FR00H & esHBBD DBE, DS, Sjel SN

‘The Cashew and Cocoa Journal’ (DCCD)
‘Cocoa’ -Wood & Lass, Longmans, London
Balasimha, D., ICAR-CPCRI, Kasaragod, Kerala

B s ok g 206) &S (&.2.2.8.)

8 -HE & D, ol Dy, VOGS

E€, e, &., 9.2.9.e86.-2.2.2.¢86.2,

SRRSO E, 6%




Cocoa Tree
g B

Seedling
Q&) e
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READY RECKONER ON COCONUT

Ee38 (080D 100 Dasren

Coconut

E2070 FPROT0

Family of coconut

g e.)e)é oawszj 5080

Chromosome no. of coconut

§aO0 Doeathd

Genome lengths of coconut
cultivars sequenced

?035:)305 B3OS0 g&)a@
Osre  S0Bokn o8 B3S0
0SB0

Coconut is native to

5y 230 e ‘g"éo

Coconut is known as

Een0 DR gt Ko
QBS DG

Cocos nucifera Linn.

Es55 A0 D,

Arecaceae

2903003

2n = 2x=32 (Diploid)

2n =2x=32 (&Tan&)

Hainan Tall cultivar- 2017 (2.42 Gb)
Catigan Green Dwarf- 2019 (2.15 Gb)
Chowghat Green Dwarf- 2020 (1.93 Gb)
e €30S G8o- 2017 Do. (2.42 2D)
™S A 0553 G8o- 2019 Do. (2.15 29)

S5 BS TSy SSo- 2020 Do. (193 2)

South Pacific Islands of Polynesia and Melonesia
at South East Asia

shob edair & Sde DIDE  Sren-
FOIAT 080HL DS Do

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
8 D 9O, & ©d T, - VIS Bodd BEY
(g0 Hy%o0), & ed 208Dy, 8 ed o8, O
33363 3D & éacg), S So& ée?)cg) Tcd ad &
& i)éb
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Coconut is grouped as

g 8230 Dot D3

Economic part of Coconut

Eend Dot  Sredagddor
QOPLDOR TRV

The term Cocos nucifera
derived from

'§65 AYRDC 0D DA
e.ebc';)bo

Coconut water

g &)a@ bd)

Species diversity in coconut
& related genera

E'e030 e 0805 DIo

Commercial, Plantation crop and Oil crop

g3, S (FotSiad) Q005 AP Dok

Nut, Copra, Coir

seaD, a0, e S S

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 palm: Cocos nucifera
(‘nucifera’ means nut- bearing)

FENAD a0’ T o 'Dapgeady Hwoeo’
g 'S Ao’ @ wgo (ibﬁcbbée“ooé“ S5
wdm - €38), Send e3§s§.3 &) B YD
209y, £ 2009 ermrosd FO Gocitio DD &
Folob) b&‘)o&.

RS oy &S° RRGRONG’ 90t SPODVRY BB
298300
Q

Liquid endosperm of immature nut used as
refreshing drink

§ean0 eSocto DA e AR SPEOITOE

Coconut is monotypic species; Varieties can be
differentiated by their stature, size, shapes and
color of the nuts and pests and disease
resistance qualitatively.

D 0SS’ RGP0 wdwl w8 w8 D

€00, @WodE EeNdd ArTHNE A Wotrdd.
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Inflorescence of the coconut
is called

E20708" 2Ly DG B0

Terminal bud of the coconut
is called

€270 B eferrio S°D dooes
(&C&K)é &)

The trunk wood of the
coconut is called as

g aoao g0

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

So0¢0 D) 00D SN
AR SV S SN

g eoaé &5°e0

Tall cultivars
grown in India

commonly

PSS B%0S°  Jrprdesorr
MR P § 2230 OSeD

Ee)0 GsPon B AP, SPoD DOJER0, Sord,
B0605 DE DEVD BEOED FLoTe Y 28 DA

& QP &
G5O D2322083°30

Spadix
Cabbage

5':3535

Porcupine wood, is used in construction and
furniture making

E2210 SOUDA ‘TN DR’ SN WOLT. & SV,
EFDE6e HRODeD LBKL DBYE SairEeS’
IPEOTRD

The Dwarfs and Talls

TS (c=g8y) 00050 Dcied) (£65) Gz

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

2} §3 &S (G dB), SYrE erS(B.0.8),

&9 8 ere5 (8.2.8)
[A] [A]




Tall coconut varieties start
producing inflorescence

D) Eed Oven SPOL
TPHEPAE DD Hevodo

Average height and life span
of tall coconut palms

Ty (&0S) Sepnd oso
Dt DD TE LB
DD 2D sP00

Pollination in talls

T Eennd sseees® 268

Do°N "cooa’.)dbo

Dwarf cultivars commonly
grown in India

PSS B%0S°  Jrpdesorr
DB 23"%'.:) 5y 2330 5P

Dwarf  varieties starts
producing inflorescence

S“%D?J Eend Oz L
TPHEPE DD Hevodo

In 5 to 9 years after planting

5 0o 9 Do.

15 m to 18 m or more
80- 90 years

15 -18 2. S oS0t L)
80- 90 %o.

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

DG Hoed ’&oi.’.)dzjo ngbén" 2300008008

(& BP0’ DYy D[R0S, § DTy D573

o8 B0, DDEN Q)a"bo BJS  sro0
SODROR)

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

I8 €380 c:°553 (2.8.8), 05 S WSSD
(H.2.8), HDVODS e380S cz,‘séb (Do0.8,.3),
VoS HS cz°563 (Do.2.8), oS
D6y (d0.2.8),

tforre e5octo (2.0.2.8) 08030 otrod C:"‘Ssb

In 2- 4 years after planting

RED TS 2- 4 Do. eéovsé
(]




Average height and life span
of dwarf coconut palms

TS ovo  drew  TED

0803 Drfen BIS sP00

Pollination in dwarfs

f)"egds"oéﬁ DT Do)

Other important Coconut
types

DB E'en0 GsPen

5-7m

40- 50 years
5-7 .

40- 50 Do.

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

RDO% DO WoDG) 0 EoBHGLH 2EMHBS (
208030 QAN DT .8 Do’ SIS
TPdCo DO, & BETVES” VO DT WoT7) DS
2955730 €08008)

Spicata: Unbranched 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 used in preparation of specific
coconut delicacies

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

2Be: DAy DIgR0 R tolx) Sed sr0 O
DLt 2088 S Toch '3‘11 :.9353 Soeghoad
£ &otod

@oEBD: L DPR0e” Bdwo YW DAYV
2@ 89 60 TR Eeind Tsen

280: 0 §d) eHo OAS Send dseen
(e2800) By e QT ;’om()?mo 20605¢80)




flower
vegetative

Conversion of
bunches into
shoots in coconut

Eend 2D Z)a"g{ooefé’),
:Q)Ex"bw B0A DY Jwog) e
Pobylelnfe)

Preferred climate of coconut

9VETL TT°HEEI t.’obfgeéow

Coconut is highly suitable for
cropping systems because

§°eoe)6 AZ 00O oS
Do) sﬁssﬁ{gos.) o VST

zaofgefsow

Growth stages of coconut
palm

g &)a@ Sﬁag [a%-[3V)

Major producers of coconut
in the world

Ee)00 WBST &SNS dasw

Q7P

DT & oS Eand wed ) ST
&otwod. & Send OsTo PBEAD Hobw
So3r8eS” SrcoTtd

w8arBE Ssen: Jo Sanosobexn §8
BIPRDDED, DAY BLOHO 50 LT Hd

Bulbils

Humid Tropics

B20rfo €3] Dot Fromrew (TS 708y)

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

E'e030 B¢ ;BT Co WAS E0cibro DD 22.3
FB0 DO do, 30 FTo HELH ™ Hodasw 50

Foho {w’d?sdia& 290¢30eT°eeS° E08TPaN

Young palm up to 10 years

Middle aged palm (9 to 25 years)

Grown up palm (>25 years)

34:) Q) &% (200¢583 10 Do. HODZL HD)
GJoB6 &% (9 &voc 25 %o.)

BHD &% (25 Do. PEID)

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

QoEDAIT, DOV, &6S B3o, Jvos, BRI,
woerol, DoT) o, boébé‘f
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https://te.wikipedia.org/wiki/%E0%B0%B5%E0%B0%BF%E0%B0%AF%E0%B0%A4%E0%B1%8D%E0%B0%A8%E0%B0%BE%E0%B0%82

Major states growing coconut
in India

§°eo?)62) S orr &éDQE D30

ToareD
&

Growth habit of coconut

g e.)bo DGO Deedo

Coconut is

g &)E)O

Root system of the coconut

Slob) O
]

Time taken for development
of inflorescence (initiation to
opening of the spathe)
esbdaao&ébb& Ao B’Qj"gﬂ"’
3B BoGSERS HE DBOHO

(o] [N

Average number of spadices

produced by coconut in a

year

o0 DD 28 D0oDB\GoS”
&) ) N

&ébé Lo D 3"‘)&,5‘3

(D) 7003973

Kerala, Karnataka, Tamil Nadu, Andhra Pradesh

36%, SiesSES SAFTE, €308 HAT

Woody perennial monocotyledon with the
trunk being the stem

PPPOTS Socto DAD eZTVTQY V&Y D
&0

Monoecious, produces male and female flowers
separately on same tree.

OYDOTZOHD DY), R HOCKD DA DAY
DEDET 208 L) 2 EIDI 00

Adventitious/ Fibrous root system

LIAVNC)) tel! .;55.;528

34 months




Estimated pollen grain
number of each male flower

1Y B) (o b4} 'Q_)'QDO &éDQE
RN DT Bears)Hw SEENS

Viability of pollen grains lasts
up to
DOE BewDL DD B

S°Lo

Female flower of the coconut
is popularly known as

Eend & J Py o
Kool

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

VWA DTNY DB 53
S000K0 Q DT FEoLBIR
:)oc.65 (10 DI DRSS

272 million pollen grains

272 OO HTr BeadadHew

Average duration of male phase in coconut : 21 days

é"eoaéesﬁ 3D DT Drfen SIS ¢5%: 21 Saren

Average duration of female phase in coconut : 8 days

Eey08° J DTy Dfe BDS ¢5%: 8 Favew




Breeding behavior of coconut

g &)?)Oé'ﬁ DEoh Do

Pollinating agents
‘f.oo‘(ﬂ;’\)o:oo*’zjﬁ)é RFADE
PSP

Coconut varieties and

hybrids released from ICAR-
CPCRI

SofoH D5 o Dotw

05 S R0R  (2.2.9.96.-
D.0.2.e886.0) DB BIS
€210 SsPen 080D DG

Cross pollinated,

self fertilization within the inflorescence also
reported in dwarf varieties

DODTS DoDE) 0 LI BEHSB, 525"@
sse0eS”  Sodd  HBLH :‘55053 DO Do) 0
20000

Wind, insects (House fly, Lasila, Honey bees,
Black ants etc.)

™, dersren (&, e, BIBMD, HY Dvew)

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 (MYDxXTT), Chandra Laksha
(LOTxCOD)

?0@35.5‘3

S’eg 5ren: PO esBod c;"‘séb, SN s 1D, SOy

3, SOy ARG, SOy 6L

ey Esren: 86 S6%0, Soy B, SOy B, SOy
205, S0y WY, 86 o, Bog SO, Yoy 0,
SQ)D cSe‘é‘l, Se)b %@?g

OEY: SO F086 (2.2.8 X c:,g.,pg?o.es), 86 3086

(D& X &), Sog 086 (D&d X
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Ci%DzS.sQ.e?)), SQ)D E'Ob.)l)g (Do.2.6 x cie;pﬁ.?o.&),

SO 3:51 (Do.D.& X .2.8), o V& (VEAD
esgeéé ee5X .5.8)

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

§))0 (e7°¢5 §) Savcso §0 VDD §2))0 dsvew: Sy &b, Soy Dg, oy F0vo

Varieties tolerant to Root wilt: Kalpasree, Kalparaksha and Kalpa Sankara.

DD Heten debren (cred 955) e?g.)vé" > & &)y 0 U57ew: Soy 2 Sy df, sy Fosd

Variety tolerant to eriophyid mite: Kalpa Haritha.

POAVDE B i SGOES )0 Usrew: Sy 0

Dual purpose varieties for copra and tender nuts: Kalpa Pratibha, Kalpa Haritha,

Kalpa Samrudhi, Chandra Sankara, Kalpa Raksha, Kera Chandra, Chandra Laksha,

Kalpa Sree, Kalpa Shatabdi, Kalpa Sankara and Kalpa Sreshta.

Doch E2)y6 batw 26 A (8236 SSoamew) FoldotdE0 TG 236 dsvev: soy

DAY, SOy TS, oy DR, od DosY, sy U, 50 dogd, ol e£, S 2, S
@

é@g?, s‘eb $087, geb ég.z

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.

I-fe3)e)) ::65:&:0@ e:égué’é §"w&)6 gsrev: ods gei), 80 Sogs, geo V&5, geb 3, geb
D3, s‘eb &3¢, s‘e)“) 78¢5, s‘eb ?a"g?, ol &%, ST FosY, 560 XJ&JG)L%S

Coconut varieties of Kerala : Lakshaganga, Keraganga, Anandaganga,
Agricultural University Kerasree, Kerashowbhagya, Kerasagara and
(KAU) Keramadhura

S6¥ HOFaD DIDegeao : wEdo, 6o, edocsriord, 863, SCer,
(3.9.0000°) Do  BDD 8Os, 36 QoG0S

g eoao &5°e0




Coconut varieties of Tamil
Nadu Agricultural University
(TNAU)
AP
3%53)(.3"5&)0:1)0
(83.0509.9.0505°) D&Y B

8575:)3"060

g &)DO 85°e0

Coconut varieties of Andhra
Pradesh

2208 PAT oG DEVELDL WD
g N &5°e0

Coconut varieties from

Assam

9.93"’30 Q0E DB BIS
§° &)a@ 88o

Coconut varieties from
Maharashtra

éo::ﬁo‘:g DEDBD DD §°aoab

gsren

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

.08, 6 (2.00)- 1, .5, @6 (2.0)- 2,
QR.08. 6 (2.00)- 3, DR, D -1, DA -
2, QIO -3, DR -4

Gauthami Ganga, Vasista Ganga, Abhaya Ganga
and Vynateya Ganga from Dr. YSRHU, Andhra
Pradesh

TS (ofs, HVL (fos, ZOL (fofs, OB fofs
(. D 0. @b, DPLNGS odmz)ajbbéfs, 308
Slal))

Kamrupa

[Splelebire)

Pratap, Konkan Bhatye, Coconut Hybird -1

0D, Eoseh erdy, EE0¢5 306E -1

All India Co-ordinated Research Project on
Palms

&S RoGosr Ees0IBE 606y FBE 8D F0y
(3 (V]




Breeding methods followed
in coconut

g &)?)Oé'ﬁ 00B0B  DEoh
DBV

@
Fruit type of the coconut

§°eobo 50 B8

Commercial
method

propagation

TEBRFDEDORD PBOFDY e

[solation distance for
coconut seed gardens

Ee0 H&E ™38 &0
DPB0tINOND DV TN Grdo

Coconut seed garden

EE065 H& 85

Introduction, selection and hybridization

RQOLEER, DVER (D02E), 3POEBAN (Rosso)

Drupe

&

Seed

Do (seap)

500 m

500 .

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).

P B0 S’J"eg Eed S50 DY) DY,
JEPOS” T, 3 Emsbesﬁ (353085 5B0¢5) °
DT DoDTYYIS DD Dbo‘wbzsej‘o’qﬁ 230D
oo DA :@aobom SoAoIGS D x T
(mséb X €e5) 00030 T x D (&5 x avséb)
T8 6570 &Y Bodduidy

Eerb), (203) 0ck0 HISE (SDFD)

FomrosS® DE IOy &T) 0w




Varieties/cultivars identified
for hybrid seed production

F) @&, D& &ébe;? 0
(0BG E'end CsPen

For artificial pollination the
percentage of pollen
germination should be
5‘)@3}0”"
BOHEEAE VEOOVD Do
SEVDHVL GoGOVRD DD
0O SNG TS0

KJU"(ﬂ‘c’\)oKJ(ﬁzjo

The ideal time for assisted
pollination
&Aoo
2OOTIS

ESTeblevtle)

c“\)o‘cbdzjo

IRAVETPVLOR

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

DBHTE 0SS’ DI
(bf’b&éb) QWSO errio Lo

EADotstio GG ol RO

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

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

Fa dsven: D %6;;0 eeS (c:egps.fo.e?)), LEAD

esgéé 3765 (030€5.2.8,.8)), €90&8°D eggéé ¢3°e5

(DGedd), Rad VOG0  epses S

&
(ADOADIY), &R ER S (&:dA)

S"ég gsre: O esGod c;°56b (>.5.8),
0000 S 6y (Do.2.8), 200 G
C;"55‘D (Do.2.&), cforreSocto (2.0.2.4)

More than 50%.

50 B0 Eoé3 Qéozjéb

&0 8-11 o.

75- 90 days

75- 90 Seren




5"3&53 :)anagé HBL :aeg
ESPeblovtle)

Coconut ovary

€28 @or3odo (8::90)

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

QOB DS SEH5 85 ergo§
D6 S esHoI® ol A

éa‘:oa (ICG -SA) &y Jrocho

World’s largest repository of
coconut germplasm
maintained at

Dot A EEVES B6)
§°ae,o 285

Ideal mean temperature for
coconut

§°eoaé DROBVL  BPHVID
Rrsen el e

The coconut palm grows well
up to an elevation of
g N DAL

9RVEFPVDIR SO

Soil type suitable for coconut

Tricarpellate

QS‘@DQ;QS

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

SofoH Dy Fo  Dvoww  DOFTET R0
(P2Q.e6.- 2.D2.e6.0) 508y 2owd, Scb,
De® (2’03@,553835 B038), ST, Qoo

e (e} €9

ICAR- CPCRI

Sofod DRy S Doww DOFTET D0

(90.20.2.€86.- 2.2.2.e86.9.)

27+5°C

2715°C &fen

600 m above mean sea level

QDG 080 A0od 600 . DB HBL

All types of soils viz., sandy, laterite, 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.




£'e0708 R Jo Gsren D Q) O5P0 JUD BRVEIVO, GIPETERLD, QRS
AGACD, DBG, 20> BN dY 8 doew,
JOMHIE P S D,  RIHFED
SUP0d 2 . S°B0 DL 2 TF6” (3 Trow
FIand, & dvew Sends wosrvo. Seno,
6&)%33 LIRS FoddHEL éée,a).)g" Q DSV,

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

palms

e 08 39 Do 1 Docy DoDHRoy o BE, W 20 Ko, HoHR
QRN EIEDS GocdwdD (v Eend Bew

QAIETD

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.

ey 057’ 39 38 DoDE Hadreren:

S Stocto DT A SPodoD &) DS 9.6y S evdyead
(sPocsoR é"e)ﬁoa&)gf 200 708 Sy ev) &ocz°d

S PV errio Ryrsed i g Reresed es57079) £, DIy Doawg e
SO (grodsy) $9H Gocd

TErr voat dgomr &odd SerE eLea0d Ao $OH eocd

30 D e2s0ew sLOAW 12 XYy ITYIrew (I 38y) N, 2.8) Aees’ 8900 25
T e90e3508) DD 5’ DIyew N, SgareS :Jagae:ogs‘ 206w Arvesd 80
5eaeD DOALY D& 306 e Froere*125 sPavew &God, 5eaved 150 7. §ey0
Arbesd &océ)

e, et Desewh (DO oG es87orr G0tz
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Dwarfs:

Palms of 12 years old or more,
Yielding >60 and 100 nuts per year under rainfed and irrigated conditions

respectively,

o Minimum of 30 leaves, nut weight >400 g.

T 05°¢° 39 A, JodS - Yrerey

e3¢0 12 So. Sod3 QS’J&&? SV A oz

Sgrersd DOa D& S0 Fromrgs’ E2)y 0 sTaDEV Brpescd 60 Sodf D&y D
véatv 100 seabev oder wirad

ED00 3¢H 30 e2£0eD DoAY SPAD VD 400 T, Eodf Dy S &0czd

65 Collection and selection of
seed nuts

Eey08" Do o saD
Dods

Seed nuts can be collected throughout the year.

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 nuts i.e. about 12 months old
should be harvested.

Dsdo o Sad)  DodSyGo  FEH
DEBouE BN

D08 EPBGoS’: 2950 A0& D, SNV JodE
208080 DEBEY - DB DAOOH0 ST OBIDIT O
ESPeblontre)

drdy EF8o: D Wod dPowd iAo,
SO0 D08 S0OA3N VEGED - DB DAVA3o PEOS
AOBODOTL VD0

D3Tw Eo P (B Bod, 12 Jve HORD
6:0) STODOR AP 6
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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.

Feres® DS T LIS ) 1° &73) STaew oAV SIS es5°do oAty DOLE0
EOAS T°E3D DSBoSSIeicDH

fyintv)) §2))0 U570 SPQLORD, DE00DD 2 od 3 dee &S00 TPeVETE

9"53 §e))0 I57 sPaLORD, sPAD E5:5 T H5B0DS 15-30 Ezre 55067 e Eoed

66 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.

TIPS SHasrd D00 D DD %"sdéo (0 Ferdes S’
SRR €0) By SO B A
Fesio S FraNG IBD BEy - ooy
BETD, & BEy 0 Eean0 By 2065 VS T
T 26 S G0t T Joeyew SoE'od. 20-25
20.20. S°8Dd Sosewes” 40 0.0 x 30 Vo.ad
29053065’ SPoOR TENE T, SPaHOL DI

S JenHH aoeméﬁmaa.

67 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

D Berh 568 : 45 o. X 60 Do. HOSrL0 500 AR oo
200030 8-10 &5 Gogren (o ey seoleD
TGRS TPEOTPED
o B0~ B0 : FRE 3: 1




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.

DB} BRVS: DBV VD - 3: 1: 1, T @s: 5650 - 3:1 i) He5° S ED
e ToeOE Sy

25 e, 2000 DOTBEY- 0925707000 DD, s08atw TS0 0, DD HyHH
5= 2)CFC™) DS ™~

De0ts H'S DArdols FeSergoatr (D.25.2.56) - edlr FT ot e ' F6-JTealr
(725 wrredoato e e ) 25 pr. dvdaty 80 -.a0d (esdyxwy, o6 Eer
QaraTrfecd) - 50 gr. Sd 98 AL TEIPS Aws), esbrforr déaty
O DeDrHED -

Selection indices for quality : 1 year old, vigorous,

seedlings 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

Eey0 DK © oY D)™ 00O 1 Do, Saiw Ko 20D oD
B8,
QYO SPotio DGRV 10 0. 00030 €90¢55083
Qsobb ersd) £98,
100 do. QB0 HoBo3w 5-6 esHen £OH, esHen
S DEHDG wgeren £00 esorrd
QB et Joods” TEIFE 1 vo. SOV

DG AL VR QoY BED TeE oD

69 Recommended spacing for : 7.5mx7.5mto8.0mx8.0minsquare system,
coconut 177 or 156 palms/ ha
Ee070 By G S0 P SBBFTEC DEAS” By S5 GrGo 7.5 . X 7.5
. Sz 8.0 . X 8.0 . &oxed), & :;gaes" 177
o 156 2008 00 28 Zres)doeSG DOBIN.
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Other recommended system
of planting in coconut

§°eo?36 g e TPTS
29:00003RAS QeHS Qsé{gw

Pit size

TP So30 F aiog
DOSIP0

Triangular system - can accommodate
additional 25 palms.

Hedge system - 6.5 m along the rows and 9.5 m
between rows.

For multiple cropping- wider spacing of 10 m x
10 m

AT ! :age:aess o™ 25 g O,
SNSRI

>E 3’3%6866- DBV Dod& BrS0 6.5 . B3

()

HBHO mqs &ordo 9.5 Q. &od

& eoaOeSG RIEPVY Do) HIDY RVETVS %0 10
. X 10 o. &ﬁoc_ﬁs GBS0 Foted

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.
TPONE EA D AGHSH Deeres® 1.5 Q. Pty X 1.5
Deeoyx 1.2 . S o Fayosd Saird, &I
T G, DBV DE O LrdEE 60 o.
. HOL £y, BOTS AE), D

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.

AGri6H o, 28 dEvewsdco S0 2 deo EEDYR0 DY), TEVBDY 8"03)56"
SeEd
B D D& 2080 (L o8 Y i)e)gf T x T x 1. HOAr0 (SO 8"0:1373
B, P B, 50 Do. HOEL QosHEd

LD 58 2080 fo) Joe’, do pd 208 ogger B, DD 20E) 0D TS 0.




Irrigation Requirement : Irrigation with 45 litres of water once in 4 days
Drip irrigation: 32 liters/palm/day when the
evaporation rate is 4 mm day

DE csraBd§o e Bered s 45 O, HBD Do0g) O

B
ED DGAS’: DA erayBHd Gew Tared 4 .2
€:9) D, L Dwg) & Bared 32 9. B
'955555‘53()
Recommended dose of : 500gN, 320 gP20sand 1200 g K20 per palm
fertilizer per year
TPAVIN DO AT : 500 or. S22, 320 1. PR o awdain 1200
. TP 9O 0, VB Vo, IOy

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

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

Fourth year onwards: full dose.

VS Deseh: b.usb T°AS 3 dow éwsé— 1710 & SHoedd

Bottsd DodéYBo: DTS’ 1/3 B Hodhd, ot BT B2 S0k DRoes -
0806 DAIrS”, JrED DodByBo: IS o3y DT BB

et "«Oosbébdo D ' QPO DIeTEED &DQZIQ)E‘Q faésbzﬁoa

74  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.




75 Symptoms of
deficiency

76  Soil amendments

O8I0 HO 20E) H 91 Tr. crdakr, 33 .9
T 08 8B HBasw 170 T°. 205gBeS esd
‘:5"&3"53 (0.8,.2) 2 Oy &otok.
g

08 20 O 70 g, adrdosr, 60 T G.R.D.
Q0803w 170 1. w56e5 e era (Do.8.2)
By 608008, &8 ATFT RV VDB IS 6
ST @ Dy Gotod

Wrinkled leaves, bent leaflet tips, failure of
leaves to split, leaves have a serrated zigzag
appearance, crown choke disorder.

Chronic stage- multiple unopened spear leaves,
poor nut setting, button shedding, immature nut
fall and barren nuts.

e Sone HOA QPG Woaing  Dgo
SNEXDED, eHO VN0 rren S0 Hoh
€50¢°Q0, Sy R8T ABAED DAEHEL0Te 26-
26 DGBS” J0ED eotraw, AID & &
&&gé otrd. oS S%Ho &gsdgorr

60)Q0B, B  PoS’  BHV) O

BVEXDED, :Q)a"bw, 20300 TR, SO

30, Eomre &) sPaben Ddbczeoo SHod wgeren
&JDIow

Acidic soil- 1 kg dolomite or lime/ palm/ year
Mg deficiency- 0.5 kg MgS0a4

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




Vermicompost of CPCRI
Coircompost of CPCRI

g e.)e)é ézggomo&
D.0.2.e88.0. S0IPED BDDD
éé&—éoﬁs‘{w

[A)

Ee\0 S“%Dnéﬁ 2.29.2.e96..
S0P DS SOSGESJ

Cropping system suitable for
initial stage of coconut
plantation (up to 5-7 years)
Eend Bt 200 $3S°
eé;)‘:g)cb V00 SO

Do) DN (5-7 Do. HEL)

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

ey dow- 1 82 Sos Jor wado 08
2008, 0B DodBGo

0Hy 0o S0 - 0.5 E2. 2y aoo DS
23 D O VO VodBYGo |
ST S0 75 . STy O Tocd VL
>o3®

VofoH  ADDW: DIV AW, LoD,

DT A T H6) LoI'gw, ei-233086

SrIG”, DA a0 2 H 50 S0 H6L DD

B QT &) oS 1.8 . ety BB
[A) e

20 0. S B0 gy &owd

Kalpa Organic Gold
Kalpa Soil Care

S0y T8 &S
0 G

S0y oS 86

Intercropping

29053 Dok é&b‘{g

Mixed cropping




200 Eey0 o8 DD
Doy DD (20 %o. DoAY
DGR Bew)

Suitable crops for
intercropping under coconut

o308 VSrOD  Wodd

D0

Other systems

QHG Dol ézgé{gw

Soil and water conservation
measures

?maées“s Jo 6ok DA

DoBE tﬁdé&).)

Major pests of coconut

§°eoe)OeS'5 QI EIDOD
zf’.)cf.,e).)

D03 Dot BESY

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

2020 DoV, WMo G DoY), BHEITPT(eD,
FeYe) TPRJRD, DR, AP Aoe, ElETrosde,
D0¢, ey Hoden

High Density Multi Species Cropping System
(HDMSCS)

Mixed farming- Coconut + Dairy, Fishery,
Poultry, Goats

2 BN 208 D10 57006 DR (W Dot
55555"8)

DoF0 azgaavoﬁao — €38 + DIVYRD + Dogew +
BDew + E¢y oEo)

Coir pit, coconut leaves, husk mulching in
basins, husk burial, catchment pits, half-moon
bunds

Een0 S’%DD, EeN0 escen, Eend FOIRY) D
20EG DOSco, DY DOTIPE (o T

(5°§BpotS Ey), Y SoFs°G0eS” SINIUIRNC N
B8 dco

Rhinoceros beetle, Red palm weevil, Eriophyid
mite, Leaf eating caterpillar, Rugose spiralling
whitefly and White grub

%"mo& DA, A8 bws.)z, DD, S aﬁ»eg
DD, eHen 3D Forid P, ROBTDE H),
OFD 8y S0, i B0 (365
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Integrated Pest Management (IPM) for major pests of coconut

o230 DEDEMOL B0 D DERDEWAR 05TrRATDy BEjed

Rhinoceros beetle
(Oryctes rhinoceros Linn)

&g do0) DD
FF65 dS.)

(0885
(3]

Red palm weevil
(Rhynchophorus ferrugineus
Olivier)

o] a)os‘ozj DS
(602555
2,058.)

20EIADS

Eriophyid mite
(Aceria guerreronis Keifer)

ROABrDE
508705 §06)

(DB

Top most three leaf axils may be filled with
powdered neem cake/ marotti cake/ pongamia
cake @ 250 g + fine sand (250 g) per palm during
pre and post monsoon months.

JDddoc 88 To 8 88 T Dorroosr 8§
(250 1.) 208050 @S (250 .) £ SO &
QIBTY WD (TS 6ot V) HOTPCD
DL WTY STOL Ao LB BT

Do &otd.

Spot application of 0.02% Imidacloprid 17.8 SL
(@1.12 ml/L) or 0.013% Spinosad 2.5 SC (5 ml/L)
or 0.04% Indoxacarb 14.5 EC (2.5 ml/L)

08 Db DB 0.02 To AEERE 17.8 SL
(1.12 0.9.) S 0.013 730 ;gbs,a»& 2.5SC (5
0.9.) S 0.04 3o fao&fsbs‘ﬁa 14.5EC (2.5
.9.) 80D DA Bo3d

Spraying with neem oil (200 ml) - garlic (200 g) -
soap mixture (50 g) @ 2% concentration in 10
litres of water.

Spraying neem formulations containing 1%
Azadirachtin @ 4 ml/L during April-May,
Oct.-Nov. and Jan.-Feb.

3% &R (200 20.9), DY (200 Tr.) - Dey (50
o) Qoo 2 Tdo ) 10 d. RS €d
s°E Bord.

1 F°o @208 SOAD DD Ard 4 W.D a8
By DB B RS - D, WFw-dBowb

00030 2090-200 ArJroes” DO Sasrd.




Leaf eating caterpillar
(Opisina arenosella WIk.)

23500 B ForP DB

(20D 053 er 8.)

Rugose spiraling white fly
(Aleurodicus rugioperculatus
Martin)

OFD  dootrss o8

(eowJé‘cis‘fJ
d)ﬁavédyéJefe)S wgS. )

White grub
(Leucopholis
Burm)

coneophora

DB
5§00 &).)5&)

(62705

Spraying Dichlorvos 0.2% or with
chloranthranniliprole 18.5 SC @1 ml/Litre or with
malathion 50EC @ 4ml/litre on ventral side of the
fronds. Field release of parasitoids, Goniozus
nephantidis @ 20 parasitoids /palm and Bracon
brevicornis @ 30 parasitoids/palm

0.2 T°d0 80D o §6ogrIdY’S 18.5 EC (1
2.9./ 9. DB8) S 2werdairS 50 EC (4 0.9
/®.) esgo S0 8od errioesS” SEBOT IS
B03°9

FDavard dFodddS 20 Fooptronty /
I grES HI56) S 30 Foptranty / P
SN0 Een0 Fee5°D8 Hcserd

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

IHOOPD 1 o Dol (eg*’éa) T80 DA A
DO 00 SDND I Doy TG Disoyewr™
GOS0, DG BIRVDDE 0.5 B0 DOHIFD
DAz BrwEad.

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

Soil application of aqua suspension of
entomopathogenic nematode, Steinernema
carpocapsae in the interspaces at 5-10 cm depth
with 1.5 billion 1J/ha and need based repeated
application.

DERDEARD 0383 DS 2:50030065° TBD DO
T°300 BASrd. DR @G (35 3% Fewos”
(20D0DVYNE, BLoBD (5 2 82, d0/3gb.
(e 6 10 EC @ 20 ®. /2rge6. 500 ©. D33
&) H0H DA SETd.

61




84 Major diseases of coconut

Ee030Q &) T e530% BrY

DAVB) D 565Dy WDE  JotIRTIE SIS
QG (o gy By 206 DAY’ 1.5 o.
. S'BS" 1.5 (DB I / 1°ge) 3gd. ek
DHBR0 e B0 PIND BRE DN

Bud rot, Root (wilt) disease, Stem bleeding,
Ganoderma disease/ Thanjavur wilt, Grey leaf spot
and Leaf blight

QY| LWy Bridew, Foled) DRy Brbew, ?850
D&oh Bthew, WS@O"& | Soerdr6 Bthen, O
Bty Brded (8 OD Inye5 wolk HE5)

Integrated Disease Management (IDM) for major diseases of coconut

Ee\0 BOYL FBotsDORD DBF BY 032y W[

Bud rot
palmivora)

(Phytophthora

Q0P L0y Briven (DeSDoe
&%a}m)

Root wilt disease

(Phytoplasma)

DLy Bebdew (De5PrIy)

Bordeaux mixture (BM) (1%) before and after
monsoon and at 45 days interval in high rainfall
zones. About 300 ml 1% BM may be poured in
the base of the spindle.

HPIE B0 B BSOS 1 TS0 &Y
Q3200 DWBE Wa3rd, L0a3rdd 300 .O. 1 Freso
esﬁg QogBrDY msg;sgoéoé‘ FPosrd. deyd
DEF0 &) FomrusS’ 45 Ferw HHOS” DA

':9031’58)3 &otod

Removal of all disease advanced and
uneconomic palms with annual yield of <10
nuts, replanting tolerant varieties or elite
seedlings from high yielding disease free palms
located in hot spot endemic areas.

Ben VED, LOITPHM™ ol SPDTD S08aA3W
ERONEEVR (wobébom‘i)é 10 scade Zoél
és.)z,bm) &0) DY Sohow), SN~ éﬁ.&l)go:f)

Sseen S a”éééméeb 0OE AHANKY e
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Stem bleeding
(Thielaviopsis paradoxa)

R Dok Brben
(BRI FOEE))

Ganoderma
disease/Thanjavur wilt

SaTy, / Soerarb docd
Sren

Grey leaf spot and Leaf blight
(Pestalotiopsis ~ palmarum/
Lasiodiplodia theobromae)

QAP e98) Doy Brbden
Q0B05L 3L Arcy Brew

(DDSBavrind ey o /
erPDAVREI G At AAlre )

O5P0 DO Brhen TR0DD (&‘f’oaé $35¢5
Fyy) Fozrg” 1D O Tt d.

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.

g?é'ové Digatrro (2.2.0.86.2 -.es6 -28)
T Dctoh B0\ rosrd.

gga‘;'o*z Digatrro (2.0.0.8.28) & £rad
DDDod B8 (VB B L 5 8B) dRowd -wfed
SPIG” DRE BN

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

ggdové (2.2.2.086.0 - ©.e36 -28) & &rA&D DD
DG OB BENLD OB 0. 5 BRO TP\ DAIrd
208050 BWH OO T Farodh wEJ0 WD
QR B FOS” 2dyohh BRE Y.

Spraying with Bordeaux mixture (1%),
application of recommended dosage of chemical
fertilizers, application of (200 g.) biocontrol
agent Pseudomonas fluorescens along with FYM
(50 kg.) + neem cake (5kg) /palm/year. Root
feeding with hexaconazole 2 ml/L water three
times at 3 months interval

1 3°ch0 €5°8 Qw0 DASE BrE'DLVY, VFGR
BVD  AhDen DB Dreroes D€ aed.
RrErTS &0y Sy b0l i -EoS’S DBt
Q0 200 Tr. D30V D) (50 8B) + DHDoG
(588) SenDED ROL Dosrd. werd drben
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Larval parasitoids of leaf
eating caterpillar

Prepupal parasitoid
Pupal parasitoid

e300 A For? DHADOVL
(aDdS  e985er) O

FTRETo0EY

QRIS FTREro0EN

QrgS FTREronEy

Aphelinid  parasitoid of
rugose spiralling whitefly

OFD dooirsesy Bu8
AE), ©PDIE Fooperons

Biological control of
rhinoceros beetle

&g B0y, BB DT BEILd oG
25J0oGE DYSBOLD

B0 WANIDEL TEEIE'S 2 . 8. / §. DS
gD 65 DG DEAES”, P YT, BT
QUL HEHOS” FV(DVV &0l

Goniozus nephantidis (Bethylidae), Bracon
brevicornis (Braconidae) @20 parasitoids/palm

Elasmus nephantidis (Elasmidae) @49/100 pre-
pupae

Brachymeria nosatoi (Chalcididae) @32/100
pupae

BIcirad A3doerds (B3OE)

&5 805°0) S (r€I8) Fooptranty 08
a%sl) € 20 cS"Q)“)ré

Derdy S DDotdS (docE) @ 49/100 -
Qg
GgrDDoate To&SAD (0yad&) @ 32/100
Qg

Encarsia guadeloupae

JOS"@JQZU" n:ga‘:‘ef"f)

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

2055 JIDED &ric oS (ONV)  €dnd
%"ané:@d)mom Tr5Pced 10-12 S@Dé HEerd




Pheromone traps used to
control Rhinoceros beetle

Sawy oD dadogesHd

PEATD Dy

Harvesting

Ee0 D08

90 Farm machineries

E20708" T8 03og DOST D

PVC pheromone traps ‘Oryctalure [ethyl 4 methy

octonoate]” (1/ha) and field delivery using

nanomatrix @ 1 trap / ha in farmer

participatory community mode

29.D.2. DEDFD gi:() ‘&)6§Q)J°55’ (23S 4-

DFS sEIcDE) (1 &d / 3g6) &wdasw

PS2r@8y (1 &d / 3g6) ©S add6 Send
() G

S3000CUT e e §DD Terg” esdABrAotsto

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.

Een0 Someofho 6-7 dabivro sady
€as®

soben  oakw Send §6H 11-12 dow
SHorutie seahdy Eaird

Een0 S @00k T8 Eo 11 dww sPody
€as®

CErRdrdf0 VO ST Fog® s2ody)
O3 EL0od

Climber, telescopic sprayer, drones, dehusker,

deshellers, copra driers, copra moisture meter,
oil expeller

Sowb (Bt NS DBFOPDE  Aogo),
SO DE o8, 553, &‘53"}’\)2’5, &b, &
GO, EF° DrowENE b, 00 D3y.g6




Coconut products

g &)a@ %@be_?ow

Neera or Kalparasa

Soe / SONES

Coco- sap chiller of CPCRI

CPCRI-§€ 7D Qo6

Virgin coconut oil (VCO)

509 Ee30 &7 (D. D. &
2

e300085)

Different process involved in
VCO production

DL BowS &3S

DA TV0H HDYBRD

Neera, snow ball tender nut, coconut chips,
sugar, jaggery

Aoe, PyereS Gocd EENES, 1S DDy, 36,
200030 Beo

Phloem sap extracted from the unopened
inflorescence

RO DED0I DLy DGR Qod DEBoRD
D8 geaere grodeso (PPoso T°0)

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

2010 DXy DTGR0 206 DEBODD JTR0 S$E) D
&S a6 €od D BERD BIOVTO WBVG0
FDOomd R0 T God DN
QooBodd HOEG0

Oil obtained from fresh, mature endosperm 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

Trer DUy Eend ol DTPR0 So o8rods
PGBV WRV00D, ST FD  DIBrHE ™
S>> TP, ATD %ogé, TPANEL B3 Boldd
6D BSOS BrohTre  ddG0  SFore

&\ ABD TREEeRL AGINDOD Eeyd AR

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




96 Coconut oil is a source of

€0 ehgorr  $9AD
g e

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

E'2030 AP DOIT Dewyew
200050 TYOEy Aoy
3"55{3605 ROCGDD e5°

&

TS (0 S°GE0

For copra oil extraction,
moisture content

Een0 XD &3S, Eern0eS’
G0 OV B Foho

Developmental agencies
Coir Board

EDODY oS aaf:)b (>.&.9)

§GQD5835§

DSQ@"\%«S To gonk 6&3053 (Doctd go&)a@
mosbe)moci %ébeg Wo3cto)

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

Doy EY FB  wpren, D) ook
206683 3yoDORY E esaaren (JryeS bk
éabo B g esaren) (70 o)

It contains Lauric acid (C:12)

EeN0 Ard erdS eapo @S g Dergo £dA
&ocieo (C:12)

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

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

S8 GOV 085 aSGQ Z)Ji)?g 6D epsoNb @k
a"d&/SQ :5636, got:)(bé, 35%

2 9H F, bf’ées, Eao JotBYD, & DANSY
9 = N
36%




100 Coconut Journal

Coconut Book

§°eobo ascﬁt)“eS

e\ 2DRS0

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

B EEIS 26) & (2.0.0)

‘D BEH5 P -d WPITH DS Hwdasw
DoteT, VoS EEDE Eoed

‘S He5- FEDy, D, S, ., 0§, D. 2.,

PVOAVAD, 8., D.D.D. 6. - D.D.D.esb. o,
SR, 6




Coconut Palm

Seedling
:joosbw

AVOVSNS s Inflorescence
B ‘Q):JD :)a‘;s‘(oo

Husked Coconut Coconut

¢osrodD V4 R g N &S’océo

Matured Coconut
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READY RECKONER ON ARECANUT

58, 080D 100 Dnasren

Arecanut

D), FPErGes B0 FRPOD
TP0

Family of areca

béb a%a).) SSTABTTAY)

Chromosome no. of areca

D), DY S 00 208

Areca is native to
258, BEY oo Fdo
& @
The name areca originated

from

'e938' 09D DD e.e!Do“aaﬁo

Areca is grouped as

éézj 08 DI

The betel nut tree (Areca catechu L.)

¢ BeY, D Bew (e905° e 5.)

Arecaceae

2983003

2n =32

2n =32

Malayan Archipelago, South East Asia

LoD 65:3 QB0°ET0, e.e?i‘lodo e30030°
Malayan word ‘cluster of nuts’

SO 2rN S° 'wBE' evdTr 'sPae Hdyo S
' @ o
Masticatory, Commercial and Plantation crop

Treday SO Do (S20Q0HES FoSND), BrPFLO
(d00EeDS T°E Hotd)




Arecanut is chewed as

S g
ébbboéwi)é Fo il SO

gseen

Economic part of arecanut

5E).S” 398DG0TT BPIROD

2o

Stimulative  alkaloid of

arecanut

asbesf’ CIARE £dAod

eGSR

Species diversity in areca
and related genera

HE).S” DD Harretow BB
PO quﬁ5o

Preferred climate of areca

29080 TPTPOSED :36‘?8&&»

Distribution of arecanut

DE); Vo) DYSE?

Preferred soil type

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

DBS &6 (T8, Dodd Too FOO BoDHedd
GXH0), I, D

Dry kernel (Chali/ Kottapak)

SO’ Dodd 56 &S artio (2O / G \5)

Arecoline

00895

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

@0s° atrogs, eds® END, eds® DEEOS,

& P
agfs:?aio S0y 6aLr, T°0Y 08Ty T o

Tropics and sub tropics

- 200¢0 HOOID €0~ GRAVOCEL FroTPe

28°N and 28°S of equator

Bor0es] BPL B PRYEr 28 e &G0 OO
28 Gfien 8o &R FroTre

Gravely laterite soils of red clay type and fertile
clay loam.
It can come up in soils acidic to neutral pH




VDD &) E5°e

Optimum rain fall,
temperature and Relative
humidity

e SgJ o,
208080 FDE g

&g
€9

Areca growing models

D8, POVTEAS WDD Dokd
RBAIPTPe0

Shade requirement of areca

DE), 2oL IVEROD ¢

DY (6D Deew, AY 208 DO, ABOKL FPEHoSD
2006 dewen

R8DMIE0 E:) DOV Aol SR Fraw s (pH)
DS 60) dwvd &re HE), ééoo&

200-250 cm
149C to 36°C and RH 80%

200-250 o. &o.; 14°C - 36°C; g e3¢~ 80

F°ho

Monocropping,

Intercropping with annuals, biennials,

Mixed cropping with perennial crops,

High Density Multi Species Cropping System,
Mixed farming with dairy, fishery, poultry,
piggery, goats

DrIsead0h (D) DoBrGD) DE-T°08 O
@5—:?93 Do, 90BG DoLIVTT boéééo‘)
EV-T°QE DoLIVE EPAD F Dot HOR
Do dgOdFaPo-  DIvpew, Eeby,  Bdew,
Docioen Jor oo Dodso (26, DB, Y, HA6,
£5653)

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

D), 08 D¢t Y égs»?ejc:u, £646 50-75
Fdo A (o D& A D Fddy, ¢ Fo T
20g e (v TS’ VOB Do




Major countries

areca

growing

O8), &0 Déobéﬁr‘i" OB

QT

Major producer of arecanut
in the world

DY WHSOT &BD 3D
Q%o

Suitable agro climatic zone
for areca

asb Dot IOV

OB (e

Foplaibelelr
20088 &'Q)

Major states growing areca
in India

SH  whLorr o DD

c@"w
N~

Growth habit of areca

DY), AY); Q)i’aboé AP0

Botanic description

India, Indonesia, Bangladesh, China, Sri Lanka

PPESB%0, ROEDNOIT, LSBT, BT, JVoS

India

EN ol tat- 1o

Western ghats hills and plains
North Eastern and Terrai regions

DEVY  Sodwe  Socten OGN TR,

&Ry oo Soct Fromren  Sndokn S

23oPeIerTee)

Karnataka, Assam, Kerala, West Bengal,

Meghalaya, Tamil Nadu

sgres, eob‘bo, 6%, DI BorreS, BDFLOD,
SV

Monoecious palm

és@omgodo (RIIDADJ) DE; OIS 28 VIS
R H000%0 D DIV €N Eotod

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
aradius of 1 m from bole and in top 60 cm of soil.
Leaves are paripinnate with long sheathing base.
Life of an unfurled leaf is 2 years.




D), DY), VY@ GSo 0Bk

(SX-K>r I Db}

Nature of bearing in areca

bszjeS6 SI0))

Average no. of nuts in an
areca bunch

DY), OHAYS” do Defew

[S3de v b1 J) "°°9-35

% of successful pollination
in arecanut

asbeSG DT VoD, TS0
QPS o SPoO b‘)gé 63

(5]

tSToblentle)

Flowers/ Inflorescence of
areca

DEFET® DOB FPalrGaPS SPocto (10 DEGO D
Byfo. SPocio P Fofoderg BHY Trursr T8
SOBND SPoto 6 EIDFO0. DD WENERD
DB $OA &0800, DB ST G0 D TR
DBED DD &0 1 ad. GPGo HEL HBOsw 60
0. . S'B DT GotPon. LRVDI-DBNE
Roaing dgrew (BB E), e S errio
lalalop €&0G, PGPS (ﬂégn'" e908) Z)%g.)g" D &otod,
Qo :)aoaéfz) 2280 BDeh S0 KVAFE 2 No.
&0V 0R.

Spadix produced in leaf axil covered in boat
shaped spathe

0280 RGeS SBy Dy D0 (&) Ded
29575065’ €50 08 (0NS) & EONIE E0t00d

100-125 nuts

100-125 sradoen

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

12-40 3~ho
35 Q00é 47 ororen

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.

74




HHS DTy Dok
'Q)'QD 33"52’00

27 Male and female phase of
areca

Pollinating agents of areca
HHS Do 2000
SI°I°PSCRD

Breeding behavior of areca

S S Dloh (LS5 3)
Bola N Te)

DRy DTGP0 PEEO, OBADH B Sy
PO S9N &otod. :‘g 3Dy, BB LB
&Séoams.:@ QOO eTPOL HDOASI  E0eraw.
WA DI BT &) DIFo TPL A
é@&bosa oSS BIGomr 9S00 EotTaN. E))
200050 3DWR 3DV SUERD €0, KOOI
DODTHY Bockd DBV’ 90 Eotod.

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. Female phase extends for 3-10
days. Maximum receptivity is between 2nd and 4th
day of opening.

3Dy DPGRI0 2O SN DYE DAY DADE D2
DRy DTG0 WODLILD SRR, & &5%e5°D,
DR :@a»bw DERJra, LHEA ‘Q)a‘be) &% 25-
46 Berer H6L TIJHS006.

DO DI e TdFowd BTG,
2Py DEVOBCE0 DVBVDB0B, Y DIV 3
3-10 Sare) HOL &otod.

@aobw DEDODD, 2 Hod 4 Tewe S0,
0AEGe 200 9d5°Ho Qs.)zjém €000

Wind is the main agent of pollination

T8 BWPIAOD TETET DIDBRE

Cross pollinated

DG Hoed c“ooi.’.)dzjo




Type of areca fruit

08); S°0l JSo

Germplasm conservation

86),-) VosLe

National Active Germplasm
Site (NAGS) for arecanut
DY), Dobd  AAE), INFORNTS)
argd & Foy S

ea ™ - N
(DR.D.2. D.)

Alternate gene banks for
arecanut

D), E%0 QErgare) o &0

aa:sos.)w

ICAR Ad hoc
Committee

Arecanut

Central Arecanut Research
Station (CARS) at Vittal

Under CPCRI

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

ArS ererieb, 2,8 Do 9, Do cotar DS
&3S eETy SJTY £0A &otod

Ex situ conservation: Field gene bank

In vitro conservation: Cryopreservation of pollen
and embryogenic calli

Déb—?oe.n 088 (ros“gu"bé DUWDV DY ©
088€3)- 23&@5 &S ergo§

RD-DES -0 & 6o DO BeDHLY  SOASD
JoDBraSE SO G0’ EABP-DoSLe
Bo%co

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

SoQod 5 e Dotrw) HOF S 208 (2.2.2.e56.

- .2.2.036.2.), Z)eege), eooe3°5e5 orars, &8

sa;a, 2, Sg‘eos -574 243

CPCRI, Research Centre, Mohitnagar, West
Bengal

CPCRI, Research Centre, Kahikuchi, Assam
20.2.2.6.0., 00FGD oo, ATTE 136, LI
&3orred




S, 205 S
SraroshSo

DoTee
(A

2.0.0.¢36 ws‘%&s e985°¢5
g0

208S wOSRE 606y D
(2.9.056.99), DS

0.2.2.e36.0 308

Arecanut
strategies

breeding

00570t Dloh Qe

Hybridization in areca

58S DosTov )0

CPCRI varieties of arecanut

D.0.20.6886.0 DEOBL BDIS
éézj oseen

Dwarf hybrids of areca

S, &5° 23.25.2. 36.2 Do
52 &8 vosTren

Germplasm collection- selection- hybridization-
resistance breeding- marker assisted selection
86 -FR), VEOE- o~ DosdEGe-  BIRDy

™ (A
Dloh- 20°6) 6 DAY Jod

Dwarf x Tall

Interspecific hybrids
cz°553 X 83065,

DG PO m¢5 RogoreD

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

Do, Ao, o,  drerd i3,
‘cbsgéooﬁeé, céo"?)@, SRSl 65, SGOGA0NY,
BH00(Y

VTLAH 1- Hirehalli Dwarf x Sumangala

VTLAH 2- Hirehalli Dwarf x Mohitnagar

(Vittal Areca Hybrid)

D.8.98..37% -1 (3B c;vséb X Q0d00%)
D.8.96.90.57% -2 (a8 c:°55© X QS A36)




Cultivars of areca

aﬁsb gseen

Propagules of areca

DS AN S

Mother palms of areca

5E)S" 3 BEw oY

[solation distance for areca

HE) L oS HORD
DV TIDESTS0

Interse gardens of areca

&J)SZ)_QSG “é?oe.)éb rwg.%b

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

S BH0° S8, BELrVy ¢S, 30y, DR, Ji6,
bé@@a ¢3°€5, 23"353"@0 C}""Séb, Qégé,
m%»&vcm&

Seed nuts, sprouts, seedlings, tissue cultured
plantlets

DB AE) e SOA3w BT SN

Early bearing, stabilized yield,

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

SO SPHL DAy, EVEDOD 00K JVEED
BHDAE, 50 BTrto K085 whHEo DOAESE L0,
e D eHOS  (8-9), St 20 Brdo
S DT (0 DL VI Jotk Ead

200-300 m

200- 300 .

To select purelines
Mangala x Managala
Mohitnagar x Mohitnagar
0 (TSSULVINELSISE oo
oI X Vo

DTS D36 X DTS drid




43 Seed nuts standards for
arecanut

HHYS DBD oL o

QAIETD

Type of arecanut seed

5 DBD 6o

Arecanut seed storage

DE); DG D

Potting mixture for arecanut

), o Foh Qo

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

g D508 Sy, 35 . S0t DK D LD
S9AD sroen DEBoTrd. SOLMY B ok
BOBLDED, T DIFODoE Taben Do P
DEDOTE Py SRWETD. & oL TS’
DIDDCED, DLV Benddr EAdowrd)

Recalcitrant, no dormancy

Polyembryony

6550 GoS (o 2wesd  oeo), maéi’)b
Fow (ROFdR G), A JoHArD (s Ko
QL) D DoYAITD)

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.

Ho2y DOSHEEAS WIVED B F°to 32.8
F°Ho

FRE 20D’ (Fo@) $A1I Gop T& (Fo)
g & Ddren &od) (1:3) Dedrod 0.2 Fodo

Fernao & PEBD oy €8 o Sasrd

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

7: 3: 2 (H08): o0 9ig)
() [A)




48 Primary nursery

49 Secondary nursery

2%0ctd édbé

50 Germination in arecanut

D) G0 DwSHLo

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.

SO0 ED Dotrd, o Sor @kos & Sosrdd
B0 B¢ Qs Tk HOV 0B

503080 mgeS‘ DD SLEDTHY PY JB\er
GoD, 5 Vo. . Ao o), D &J"ﬂ‘.‘:);)‘ §°§n°
QROEE Eyd.

B P &) W™ ot (AGE S ¢ v
£y BE 86T A DVEORT €0ted

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

B¢ 2 DVIFD 3 JVL HORY (), DL VX
(2520. . X 150. . HOBAE0, 150 Bder oo
&é&) OO ‘{\)omef , >BohH Do Jod, &
0 VX0 oS G Ty d.

56468 28 ¢ solier (Y DD,

DO’ g0 BDYET® D BT

Commencement of germination - 53 days
Completion of germination - 94 days

QOVSBOLD DG D2aPo - 53 Farew
Q0VBGco RFYady Doawo - I4Tewen




Early stage of germinated
arecanut

Q0VBYD HE) B T
&%

Seedlings  suitable  for

planting

TS HOD b:oszjw

Seedling selection index

DGoh  DwES  wokdy

(msbo QoD ArDE)
Micropropagation in areca

bszjeS6 BTy SO\ Ao
&BYDS o DY) BTN

Spacing and method of
planting

asb bnsbw TS
éé@’@bé SorBo

Spacing for dwarf hybrids

T A6 ) 570 Y ©
DG E0DDVVD G

Sprouts (3 month old, 2 or 3 leaves)

o080 (%"Desb) (3 dow HaLY, 2 -3 e35Hre)

12- 18 months
5 or more leaves

12- 18 dow HOD,
5 S @odh ok Dsobsﬁ T

Number of leaves x 40 - seedling height

350 Dof X 40 ~ DL, IPO

Explants: Leaf and immature inflorescence (8 -
12 cm)

TS eshen 0050  rET B Db
DAy (8-12 0.)

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

Dwarf hybrids- 2.2 mx 2.2 m

SROFEE DGBS” 2.7 Q. x 2.7 L. (9 x 9
ecorden) (&6 -cde B ero 35° &Hw Eaoes’
DS Hoh eod)

S"eg 2086 Gsren- 2.2 . x 2.2 .

2.2m.x2.2m.

2.2 .x2.2 M.




57 Arecanut based  multi
species cropping system

Arecanut - Cocoa - Banana - Pepper
Arecanut - Nutmeg - Banana - Pepper

aﬁsbe’is DD VY Dotow
é&b‘cg

) - - et - Qodasren
55525— 225003 - 938 - AdA3IFeD

Arecanut cropping models : 9" DD Fozrg” TE Doty dIVET:

in different regions

Maidan parts of
Karnataka

SIS OO FPoTPRD

North Bengal region

&G BorreS Jrodho

West Bengal & Assam region

DI &ore5 B0 @b*’bo
aroho

Coastal Karnataka and
Kerala
Sje SIS S°

g é"éd Jrocho

Wayanad dist. of Kerala

And Uttara Kannada

6% ' HohrE B
Soreos  S°D  eas 80) &
89 -

Jrodho

Arecanut-pepper-cocoa
Arecanut-banana-acid lime

), - Qodosrew - g
DY) - 938 - i)éoé

Arecanut-pepper-banana
Arecanut-pepper-acid lime

DY) - AOOITCD - 95ed;

éézj— ododren - i)éoé

Arecanut- Tea
Arecanut- Assam Lemon

) - &;
8- @«3"30 D30y sP0

Arecanut-cocoa-pepper- banana

SE) 8 — dasren - 5

Arecanut-cardamom

&532, - odorsHen




Hilly tracts of Karnataka

S8 &°D Eoct Frozren

59 Planting

asb msbw P ABTN)

Initial care after planting

SO TP ST S
DE T O FEDE

(gl 1IV

Arecanut- coffee

9. - 59

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: Fill the pits with top soil, cow dung &
sand up to 50 cm. Plant the seedlings at the center
and cover up to the collar region with soil

DBAD: M A ad Fredio o dog® Jo-
2, DK DS wdsB0 &) 0’ ey ~dRoerd

Srdreres’ m&nésbzﬁoa

€5 F atog 083ea0: 90 vo. . x 90 0. . x 90
0. . Foe 60 0. . x 60 o. M. x 60 o. .
(&0508 0. N.) gree zs"eaoésbéoa

T DGD: LDV 8"03;56" Do HOL Y,
DBV JEY) SOOIV BVED D, 5&36,3733,3"(5066
200820 €0, s e éoegés gy Dasrd

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 spathe of arecanut or white
opaque polythene films.

DE), A OH DB Eo OB S 4-
5200, HOL, B B¢ DRVE DN

Q) STV, Jotkawod Biotdtio ER0 Dot
e300, 8 ey Fo@ BV FIOD DV
26D,




61 Fertilizer dose for arecanut

S, Do’ JEdH

ojfaaﬁmézgo

Fertigation for arecanut

bsbeSG YA

Arecanut farm wastes for
composting

so@:ego S8r88, DY) e
o0& OB Doty ;558%»

Vermicomposting of organic
wastes in areca garden

100: 40: 140 NPK g/ plant/ year

12 Kg green leaf and 12 Kg compost/ cattle
manure

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

100: 40: 140 7r. Sg2: & bo: ernoo HA
DE) L VB Ro.

12 880 :3:‘1)() 88 b, 12 320 DIV D)
Joe 5036283

1/3 & Do S-0 B3, 2/3 O Hoddd

dPoerb-eEed Y’ HE'Td

Fertilizers in the form of Urea, DAP and Muriate
of Potash at 20 days interval during irrigation
period.

ofordose (136 .), &.9.5 (65 1r.), Sdasw
é.msééﬁ e Dera (175 m.) D0Hen
‘«bobébo*’fi)é 20800 'aavsé

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.

5.5 Q006 6.0 3010 DoQo HTren w8 TPEE
3€), Too Lod DI 0. |

oszj €3550)), €35 & ¢Orew, ‘Q)EQD Z)s"zg{oo (ba?aw,
sPado P )

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.




58, Dot bzgg"e)éoo& bé&—
So@;m o038

Mulching

85.)&‘)05

Green manure cum cover
cropping, protection from
weeds

DDy e pEH Dok Do
8Dy Dotrew (8256 zra0h)

Water  requirement  of
arecanut through drip

58S DY asradrdo (&
:;g@esﬁ)

Doty Hrodn 10 Vo, DOJE0 (O A1)
aﬁaoézjwn; R, Sijeut 22NS 10 Feedo B
DR DED EBD, & WIAPDY DI Erjos
I 08 Do’ eod, B 1000 80 HFTrew
| 8 orddewosy (awrdenS airddad)
S0erd. 60 Bwos’ 70 Tdo Jgren H8)-
S0P BrETTON |

8 BYROH w8 DoDSYTIS 8 S H)-SoD G
QOO BT DL SOV D asen

290CDTPO

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

D), BH DO STAHY) DS DEDI OOV
st.’obc;"f)‘l éo@)!)oﬁ €90E3°C0. :nﬁ)!)oﬁ &Qo° 2008
TG B Dog DAMDSE

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

RQ)BOAL 2778, 2D @D, SerdHOavo
wzyé"avapén), 20gS e YISy, b&&)ﬂaﬂv
DA,

20 litres/ palm

Provide adequate irrigation during summer
Provide 75 cm deep drainage channels during
rainy season.

208 O 20 O, DJS® gdvo BDdYEHoTE DB
ISIREIREY @ms@).

STEPR0E’, 75 Do. Q. S (o &3 sdOR
), SS” 6y E°d.




68 Major diseases of arecanut

D) WOSOT 8308 BLY

Yellow leaf disease (YLD), fruit rot, crown rot,
bud rot, basal stem rot/ foot rot, Inflorescence
dieback, Basal stem rot/ foot rot, Leaf spot/
Blight

DY) 9 B (D.085.4), s°aD Oy Bcbew,
EDJQ)S so%‘foo Brhen, SColio éo@:foo S,
DR DB B0 Dot Bridew, L oty Brben (BD
&oooed)

Integrated Disease Management (IDM) in Arecanut

), BOYL FBoHBORD VBF BY IRy LG5

Yellow Leaf Disease (YLD)
(Phytoplasma)

In mildly affected area

‘?5 eyorr DTS00
e@"oe.‘?oef1S

In heavily diseased area

BSOS TS &) FrodoeS’

Improve soil and plant health

DY B Brew (D.065.8) (PeSPrIy)

Eradication of YLD affected palms.

2.08.6 LIS B bdréoé

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

Practices that reduce the soil aeration should be
avoided

Ben 8D, LOPDIT 6D TP Fohoso,
RP0 G322 D0 g’ Joeyen SEDD.

Fed0w SDEDE J0EGHE wI5T 0 Fhor
Sr0E T

Plant growth promoting Rhizobacteria and
Trichoderma (100g) enriched neem cake (2
kg/palm) for root regeneration

Lime application in acidic soils (< 5.4)

Soil test based balanced nutrition (organic and
inorganic fertilizers)




de Svdatv Qg e
eeé"ngzi’) D) DDOTSoc

Fruit rot (Phytophthora
meadii Mc. Rae)

IS3levs] éo%o Boen
(Derd’oe L3 8. B)

Foliar application of N, K, Mg, B, and Zn. Plastic
mulching during monsoon (June-October) to
reduce the disease symptom and increase the
yield, especially when the disease is in the initial
stage

DO DIDOBND g0 AVHO DAL
Foyirod gaerdoatr 0o gE&oy (100T°)
goDag DG (2 8% O BELD) QOG0

200050 e doF (6d3ad WrdE 5.4 Ko

S I &) J0Y’) Y )  SeEdco T

0 o) BAETD. 208 0OE wHFaS
Jog’® 30D FPOSPOR0 DHBoED, DO
DT D0 (3e 20BA%D EHBD JBDHD).
S (N), era (K), 206 22080 (Mg), SoeS
(B) 08030 20§ (Zn) PPasrosn IOSrE )
TPO° 9SO08 JATT DASEE Bascio. bg“s"e)o:sz
(5 —esgaoé) §°?8§ 209yofh Doeyew B8 H¢o
TP(O° Y0 D0g0E WOSEE DS e SIED
DoDEDEN  (Dopgorr O s $3
20050065°)

Removal and destruction of 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.

Feres® DAPD LD SPoew, MHBOLL BHCW
IAPPa0Dd B Fofotscto OB TPBD0
BoDcto. TS B0y 1 Fddo Y Mo S
0.5 7o JroSTHRE @D BIADLTV) LIV
D8 Basrd, ook 30-45 Faw BHEHES’

H0TJ0 DA Sasrd.




Crown rot and Bud rot
(Phytophthora palmivora)

baoQ)S s‘o%o BrHen
(De5Poe 8 2.07)

Basal stem rot/ Foot rot
[Ganoderma lucidum (Leys)
Karst and G. applanatum]

[SpleYote) S)%D L.
[mS‘chZ e (89)
506 QO3 &8, DT V]

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%
Bordeaux mixture.

DOV HAWD (BYDE) BVDD, 1 F°eko 255§
i)e:\géo m™a3rdd oo, S Drddd biﬁa Polef=t)
FOOS 258 £0\0d.

SHRDO © DY 1 Tdo &Y WgoE A6

30379

[solation trenches of 60 cm depth and 30 cm width
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 one year.

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%).
Brben 8D Bt e riibodPod B Lues 60
Do, S &0 30 Vo Dy (v
DITNS ocsseen Joeyew B d

DD DL VB Do. 25 85V I Toe DSy
235080 DO3d

ggé‘o*g DAt (20.2.0.86 0-8esb -28) S
ErGd Do 8§ (DD DO 2.5 88) o
RoDSYBo e BAPDE HHOS” &DABTAotscto.
28 DodIYGo JeN BIATVE HEOOS” 2 TS0
TN ERES (0O B 100 0.9 gradeso) DY
2T°(® Buoaky 25 dexg 0.2 Todo s\ EHE’S Foe

1 3230 &5°8 3200 QD addDasco.




Inflorescence dieback
(Colletotrichum
gloeosporioides Penz)

DY INZD Docd Brbdew
(S¢S eso ﬁa:vvoj) éatra
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Leaf spot/ Blight
(Phyllosticta arecae
Hohnel,

C.  gloeosporioides
Penz, and
Pestalotiopsis
palmaru)
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69 Nursery diseases

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 female flowers.

PO QoG DSy Gg); FohHod
B3 IPBO0.

0.1 o THEIES (120.9./8) 30-35 Sero
SEOOS” Toch Dk DASE Badcto. DS
Desdd e3¢t YTYed &SV WAD Dodd DA

Bo3rd.

Collection and destruction of infected leaves.
Spraying with Propiconazole or Hexaconazole @
0.1% (ad-hoc) (or) Bordeaux mixture @ 1% at an
interval of 30-35 days.

2¢5° FJeod DGSB0: AW, PTPOR DEBD SOy
2D035°9.

25035 30D 7D, THEIE'S 25 2 (1 .9,/
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Bocsd A6, TGN 0kR 12 Tk + 20E'BeS 63
TS0 (2 . /9. BS) S SISELIS %8)8 =229,
PEERIES 5 Teto Tor GenERE’S 38.9 TS0 (1
.9./9. DBS) €9 2V BrwE ed.
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Collar portion of seedlings in nurseries and
transplanted seedlings is affected by bacteria,
Fusarium spp., Rhizoctonia Spp., Pythium Spp.,
and Phytophthora Spp. accelerate the rotting of
young bud and root decay
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70 Major pests of arecanut

D), WBSoT 29903 DEew

Soil drenching with 1 % Bordeaux mixture or
copper oxychloride @0.1%

D085’ bt Egmre O 2w e b/
Docsen grrio, ergookT, 00k 3oy ESGX,
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Root grub, Spindle bug, Mites, Pentatomid bug,
Scale insect, Inflorescence caterpillar.

Emerging pests: Red palm weevil, Ambrosia
beetle

D DA, DyodeS ef, DY (R0e5y), DotrE*E
f, Dok DD () Sy), WALIND Forid
DD.

EGre ) S SDDRODVY Deken: DG B DD,
OO DS

Integrated Pests Management (IPM) in Arecanut

), DELDDHHVLH JBoBBOVD DIF DEDOMH CiraBIDy SE§ed

Root grub
(Leucopholis spp.)

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 (IJ's)/ha
(approximately 1 crore IJ's/palm) during
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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.
el Hod &howd dog’ 3 Jod 4 P
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Spindle bug
(Mircarvalhoia arecae)

oGS 2 (D doreSa
€983)

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

A8 DY (orairaber @ocse)
208080 8w I (wdF IS
P02ED)

Pentatomid bug

(Halyomorpha picus)

20t E
(:Jfé?o:paw:) 2&5)

Placement of Thiamethoxam 25 WG (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.

SairRuE s\ 25 WG (2 7°)s0 deen (o -
FBES” DHS-20 20D D), BEOS™D S°HY
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Conserve predatory mites Amblyseius
channabasavanni.
Application of neem oil emulsion (5 ml/L) two-

times at 15 days intervals.

20DDADD 3D) LIDD)) Do DErE YUV
DoBL.odod

B0 3D (5 .9 w8 Do DB3) grared) $dH
15 Berer SH00E° oo DS Saird.

Low/ less infestation:

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

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

S5 D dRd: DD D (5 .9 2 e Herg)
Toerdy €30 15 Bwe J5068" 8D B
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Scale insect
(Aonidiella orientalis and
Ischnaapsis longinostris)

Dod B (fobeSD)
(e9ardicer £6a00&dd

Foblelovtt) @33 D0
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Inflorescence caterpillar
(Tirathaba mundella)

DYLSYBO 3D Fori?
)
(30ere) Bwvodier)

Storage pests of arecanut

2 -Jog By (gﬁéé
Desen)

Physiological disorders

in arecanut

DID Awed: FHArIES (0.24 77/9) Sov
PEBS (0.6 T/9) wDHE Bowsody
HSLLL.

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.

&T0S Dot DAY WHET IS WRVEFVOT
€08008), S°8J¢3 0B NED) 90B0S0&.

I& b DOS, SEUS Dper Dodgen B
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D0 257D (5 0.9 w8 Do DB3) groeredy €D
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Cut and burn the infested female flowers and
inflorescence.

Open the spadices and spray lambdacyhalothrin
(0.3 ml/L).

A8 esct 2RI BB LXYDENOR EGBoD
swz)oci.

FGEy & 86D wrogrRIS’'@d (0.3 0.9./9.)
DV5°H Bo30os.

: Arecanut beetle, Coffee bean weevil, Cigarette

beetle, Rice moth.

P DG DOLH DA, T DD B0, DA, DATES

20 DB, 3D HrS

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

Dz 2BV

Protection from sun
scorch/ stem breaking

SIS 3"2}6&05 So>° sP0cio
:Jm%'a 0o QSZFS.) foX-Kor)

Forking/ Digging in areca
garden

Tendernut dropping, Button shedding, Nut
splitting, Band disease.
Check regularly and manage properly.

T T e ooy DTYOSE b@agéow, 2050 D0

200050 FEE VTR Yoo  Sore
cdorf) Bew bdbciwcno.
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Crown bending, oblique ring, crown choking, thin
slendar crown

P DY) IRV 2rcfo Horicio (8 Bodoh), DS doh,

§Q 8o, w0d B, sealen DO Do, sPaH
o0, PO 37}0‘)05

Stem should be covered with areca leaves/ areca
sheath.

Painting/ white washing with lime in some areas.
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.

: ?omb‘l e95e0Ter €38 Soren siab &otd),

E) Foord” sromrd) By Dowots o W) o

Sfbb &owd.
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To break up surface crust practiced forking or
digging after cessation of monsoon during
October- November.
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Index tissue for leaf
sampling
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General recommendation
for prevention of
arecanut diseases

HE.S” By Dobogheaed
DTGEIONT DIPGD DD

Horticultural maturity in
arecanut

28, SPAbY PSS DD

(59806 bowlgées)

Areca and
Arecanut

€985° 0003 9B5°E

Harvesting in arecanut

S, SO0 4T
(5°3Q06)
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3rd or 4th Jeaf from top

: BED Parrio od 3 S T 4 S eD

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

P D8 RVOVTOD Do €06, DI B0 HSOTT &)

T’ DBDITO AV OO BETS
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Green nuts turn to yellow/ orange colour

; DYy Corh STahen DR SIS0 SordLd
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Tree with inflorescence and fruit bunches
Ripe and dehusked nuts

P98 B 'e985°" €9 SO0 tbwsbé b&aé g
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: June- July for tender nuts and November- March

for ripe nuts
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Method of traditional
harvesting

TR HEAS® sPaHe
S

Types of processed nuts

RO DD DY), 570 DG

Processing

0000

Climbing from one end of the garden,

jumping to next palm through oscillation of thin
upper stem, completing whole garden and getting
down at other end of the garden

: S0S° 28R od seoen oo Awcsen 28,

208 B &G 208 DL APDHAT, SeeS® 0
B0E stoben Fr S 8 A0 D
&DOT

Dried ripe nuts, Kalipak, Scented supari

: Q&’ 8 ééSD (aoaaga :JS°53§ aﬁ:‘.’\)’)x) sP0eD),

508 8, DoBE Lo

: Tender nut (Kalipak) processing

Matured nut (Kottapak) processing

: DDy SPOHR FRQ Bocko (s0d 8),
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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.

B'Jt:)!) PO PON0A: 6 od 7 dw sPabhed & &, Ao, D) ﬁ)éi
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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.

DI DAY sPoHR FRV0A: QIO Docd 9 JwR HADRD (o DY To
oD Sord S 35 &odt 40 Feren oY, SODY) JePm BB,
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Bura tamul and
Neettadaka
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Taste of arecanut

SSRGS 3R

Grades of tender nut

TR BV DAy SR
a&y

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

DAy wobe TRV
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Grades of dry nut (chali)

G2 (=d) By

In Assam, fresh fruits are preserved 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.

"80PSR : @3*’3066 T S0y, L6 9ite]
8ocs Do BIFD, 0BG,

DEE: BOVS” Trar SPaNdy, FHOBOD) ABS’
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D006, 57 S0 Do DT K €08000

: Astringent (contracting, drying sensation or

puckeriness felt all over the mouth)

23T, S oo, SSoe 3RO ™

FereblelAl

Hasa (I quality), Bettae (II), Gorblu (III), Nuli (IV)

3R (15 5708), 88 (2), Hey (3), &r0(4)

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

: &0l o @, etn Jov 20838, B, IS,

QUEEES, PP, TPaDoTS

Mora, Moti, Srivardhan, Jamnagar and Jini

D ARG, D, 3.;585, 200036 0B 2D




Moisture content in dry
kernels

doct BED AozeS’® (36)8)
e B Feeho

Constituents of arecanut

szFeS" (0 DI

Other products from

arecanut
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Areca leaf sheath

products

asb 23500 OO 3
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Areca plate making unit

@0s° P&y BOIr®D DD
S0P G

Medicinal uses

: Tannin, Fat, Polyphenols

D DD, SEO 3*’8)33363

: Arecanut husk- fibre, hard boards & plastics,

pulping & paper boards.
Areca stem & leaves- building materials, utility
articles, furnitures.

P DY) TaD pEY) / DB - TG, G \o.SsgD 200050

RS, DOyoh 20daswL G eS‘éD
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: Throw away cups & plates, plyboards, decorative

veneer panels and picture mounts, house sandals,
gin washers other household items

D EHN, 25N , eS8, BEBRD DHE ISy, D6
AL AT o5 A A
woesb, PO L) «5"0&6'3, 29 mb&b S00030 RSHS

(553 SO,

Ecovision/ Ecoblizz, Vittal

: DS, IEDH, DS

: Antihelmintic and are effective against tape

worms and round worms.

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

Arecoline lowers blood sugar level.
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Uses of arecanut
constituents
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Areca Farm Machineries
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Tannin (16-22%): For dyeing clothes, leather,
rope, black writing ink and food color
Fat (8-12%): rich in myristic acid.

: e3°353 (16-22 =redo): e28e, SR, TF Sord

DoAY, DY QoL So5rE B0k D& S0b Eo
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Dehusker, Climber, Sprayer
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Directorate of Arecanut and Spices Development,
Kozhikode, Kerala
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Central Arecanut and Cocoa Marketing and
Processing  Co-operative Ltd., Mangalore,
Karnataka
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Areca Journal

05° DYS

Areca Book

: Indian Journal of Arecanut, Spices, Medicinal and
Aromatic Plants (DASD)
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‘The Arecanut Palm’- Bavappa, Nair, Premkumar,
CPCRI, Kasaragod

Arecanut-Balasimha, D. and Rajagopal, V., ICAR-
CPCRI, Kasaragod, Kerala
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Seedling
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Dry Kernel
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Fresh Kernel
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Areca Palm
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Ripe Arecanut
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Inflorescence
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Areca Bunch
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Contacts:
Coconut- directorcpcri@gmail.com
Cocoa and Arecanut- cpcrivi/@gmail.com

Cocoa, Coconut, Arecanut planting materials- cpcrirckidu@gmail.com
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