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| ntroduction
History of Establishment

Coconut Research inthe country wasinitiated in 1916 at K asaragod under the Department of Agriculture of
theerstwhile composite Madras State. With the establishment of Central Coconut Committeein 1943, the Central
Coconut Research Station at K asaragod came under the administrative control of the committee. ICAR recognized
the set up of plantation crop research in the country with the establishment of Central Plantation Crops Research
Institute in 1970 and the Central Coconut Research Station, Kasaragod became the headquarters of CPCRI.
Simultaneoudy the | CAR a so sanctioned theAll India Co-ordinated Coconut and Arecanut |mprovement Project
with the headquartersat CPCRI, Kasaragod. But the actual co-ordinated research could beinitiated only in 1972
after thefinalization of research programmesduring the First Workshop held at Kasaragod during 1971.

Overview of All India Coor dinated Resear ch Project on Palms

All IndiaCoordinated Research Projectisauniqueinstitutional mechanismfor evaluating site-specificand
need-based innovations pertaining to palms under different agro-climatic conditions across the country. The
establishment of coordinated research at multi-locations based on amulti-disciplinary approach has enabled rapid
stridesin crop productioninIndia InIndia, plantation cropsare grown in eight agro-climatic zones (Table 1). Asof
2022-23, thereare 28 AICRP centreswith itsheadquartersat ICAR-CPCRI, Kasaragod. Currently, 15 centresare
working on coconut, six on oil palm, four each on arecanut and palmyrah and seven on cocoa. These centresare
located in different agro-climatic zones supporting improvement, production, protection and post-harvest processing
incoconut, arecanut, oil palm, cocoaand palmyrah (Table 2). The coordinating centresarelocated in 14 statesand
oneunionterritory covering 13 SAU’'s'SHU’s, one Central Agricultural University and four ICAR Ingtitutes. This
technical bulletin articul atesthe outstanding achievements and future directions of coordinated research to meet the
projected demand and diverse stakehol der interests.
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Table 1.Selected agro-climatic featur esof sub-regions

(Veppankulam, Pattukkottai, T.N)

Semi-aridtodry sub
humid

S Zone/Sub-zone/Centres Rainfall Climate Soils
No. mm
1. | Zonell: Eastern Himalayas 1840 Perhumidtohumid | Alluvid, red, loamy,terai soils.
4. Lower Brahmaputra 2809 Humidto perhumid
(Kahikuchi, Assam) 3733 Alluvia andredloamy
5. Upper Brahmaputra (Mondouri,
W.B.) NorthEast Hill Region
(Pesighat)
2. | ZonelV-MiddleGangeticPlains |1470 Dry sub-humidto Alluvid tera
2. North EastAlluvial  (Sabour, Moist sub-humid
Bihar)
3. |ZoneVIl —Eastern PlateauAnd 1338 Moist-sub-humidto | Red sandy soilsand yellow red
Hills dry sub-humid loamyL aterites.
5.Bastar plateau zone (Jagdalpur-
Chhattisgarh)
4. | ZoneXI-East Coast Plainsand
Hills
1. North Orissa Coast 1287 Moist Sub-humid | Deltaicalluvid Coadtd dluvid,
(Bhubaneswar) |aterite & Red loamy
3. South Coastal Andhra (Pedavegi, | 996 Semi-arid Deltaicalluvium Deepblack,
Ambgjipet, Vijayaral & red sandyCoastal dluvia
Pandirimamidi)
4. Cauvery DeltaZone 1113 Deltaalluvium andredloamy




5. |ZoneXIIl -Gujarat Plains& Hill

Semi aridtodry sub
humid

Region
1. SouthGujarat  (Navsari) 1883 Semi arid Medium black

6. |ZoneXIl -Western Plains& Ghat
Region
1. Coastdl Hilly (Goa, Ratnagiri, | 3640 Per humidtohumid | Lateritered loamy,coastal
Wakawali, Mulde) dlwium
2. Coastal Midland  (Kasaragod, | 3127 dry Sub-humid & per | Redloamy, cost aluvid laterite
Pilicode, Thrissur) humid

7. | ZoneX-Southern Plateau & Hill
Region
4. Southerntransition zone 769 Semi arid & arid Medium black, laterite Deep
(Bavikereand Shivamogga) black, redloamy
5.SubZone-5 (Arsikere—Hassan) | 865 Semi arid Red loamy, red sandy
6. SubZone-6 (Aliyarnagar) 841 Mixed red and black Red

loamy, Ddtaicdluvium

8. |ZoneXV —Theldand Region
1. Andamans

Forest soils

Out of the 15 agro-climatic regionsidentified, the Co-ordinated Research Centreson Palmsarelocated in eight

agro-climaticregions

Table2.List of centresand cropshandled under AICRPP

S.No.| Sate/lUT Centre Univergity/I ngtitute Crop
1 AndhraPradesh Ambgjipeta,
Pandirimamidi
Vijayara Pedavegi Dr.YSRHU Coconut, Palmyrah,
IIOPR Oil pamé& cocoa
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2. ArunachalaPradesh Pasighat CAU Oil PAm
3. A&NIdand Andaman CIARI Coconut & Arecanut
4, Assam Kahikuchi AAU Coconut & cocoa
5. Bihar Sabour BAU Coconut & Pdmyrah
6. Chhattisgarh Jagdal pur IGKV coconut
7. Goa Goa CCARI Coconut & Arecanut
8. Karnataka Arsikere, Sirs UHS (Bagalkot) Coconut, Arecanut,

Bavikere UAHS(Shivamogga) | Oil pam & Cocoa
9. Kerda Kasaragod Pilicode, CPCRI

Thrissur KAU Coconut & Cocoa
10. Maharashtra Mulde

Ratnagiri Oil pam

Wakawali Dr. BSKKV Coconut & Arecanut
11. Odisha Bhubaneswvar OUAT Coconut
12 Tamil Nadu Aliyarnagar

Veppankulam

Pattukkottai Coconut

Killikulam TNAU Oil pdm & Pamyrah
13 Telangana KondaMallepdly SKLTSHU Pdmyrah
14 West Benga Mondouri(Kayani) BCKVV Coconut

Organisational Set Up

TheAll IndiaCo-ordinated Research Project on Palms (A1CRPP) isheaded by the Project Co-ordinator
(Palms) who isassisted by aScientist (SPMA) inthe Project Co-ordinator’sCell at Kasaragod. Themajor technical
support for the project and planting material srequired for centresare provided by ICAR - Central Plantation Crops
Research Ingtitute, Kasaragod and its Regional Stationsand Research Centresand ICAR —Indian I nstitute of Oil
Pam Research, Pedavegi. The Project Co-ordinator isunder theadminigtrative control of Director, CPCRI, Kasaragod

whilethetechnical control isdirectly under Deputy Director General (Hort.) ICAR. Thefundsfor thecentresare
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released directly from the | CAR based on the recommendations of the Project Co-ordinator. The Project has 35
scientific, 20 technical, and 17 supporting staff.

Thrust Areasof theAlICRPon Palms

Varieta/hybridseva uation through multi-location testing for different agro-ecol ogical zonesand specific
target regions/areas. Germplasm enhancement and eval uation.
Multi-location agronomic studies on integrated nutrient management and integrated farming system for

optimization of input use.

Multi-location screening of genotypesfor disease and pest resi stance, devel opment and testing of different
componentsof IDM and IPM and their integrated application.

Coordinating and monitoring the quaity planting materia production.
Dissemination of different technol ogiesto thefarmersthrough FLDs.

Annual Group Mesting

TheTechnica programmeswerediscussed thoroughly inbiennia/Annual workshopsheld during every year
at various Centres on rotation basisand, as per necessity, new projects were formulated and review of on-going
projectswere carried out. So far 30 Biennial/Annual workshopswere conducted from 1971 to 2022 asdetailed
bel ow. Besi destheseworkshops, the group discussionswerea so held periodicaly to review the progressof research
and aso to make midterm correctionsrequired, if any.

Detailsof wor kshop held under Al CRPon Palmsfrom 1972- 2022

Sl.No. Date& Year Place

| Biennial Workshop 20-21, October, 1971 ICAR- CPCRI Kasaragod
Il Biennia Workshop December, 1972 Trivandrum

[11 Biennial Workshop 15-20, December, 1975 TNAU, Coimbatore

IV Biennia Workshop 21-23, September, 1978 Goa

VBiennid Workshop 31 October —3November, 1981 KAU, Thrissur

V1 Biennia Workshop 25- 28, October,1983 Bangdore

V11 Biennial Workshop 6-7,November, 1985 Trivandrum

VI1I1 Biennia Workshop 24-27, October,1987 OUAT, Bhubaneswar
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IX Biennial Workshop

6-8,November, 1989

ICAR- CPCRI, Kasaragod

X Biennia workshop

16-28, September, 1991

ICAR- CPCRI, Kasaragod

XI Biennia Workshop

1-3, September, 1993

NIO, Pangji, Goa

XI1 Biennia Workshop

21-23, December, 1995

ICAR- CPCRI, Kasaragod

X111 Biennial Workshop

9-11, February, 1998

AAU, Jorhat, Assam

X1V Biennia Workshop

15-17, February, 2000

TNAU, Coimbatore

XV Biennia Workshop

19-21 November, 2001

BCKYV, Kayani, West Bengal

XVI Biennia Workshop

27-29,0ctober , 2003

ICAR-CPCRI, Kasaragod, Kerala

XVII Biennia Workshop

9-11, December, 2005

BSKKYV, Dapoli, Maharashtra

XV Biennia Workshop

27-29,November, 2007

ANGRAU, Hyderabad

X IX Biennia Workshop

12-14, October, 2009

NAU, Gujarat

XX Biennia Group Meeting

15-17, October, 2011

ICAR-CPCRI, Kasaragod, Kerala

XX1Annual Group Mesting

11-13, duly, 2012

AC& RI, Madurai , Tamil Nadu

XXII Annual Group Mesting

22-25, July, 2013

IGKV Raipur, Chhattisgarh

XXII Annua Group Meseting

25-28, July, 2014

DOR, Hyderabad

XXIV Annua Group Mesting

26 -29, May, 2015

ICAR- CCARI, Ela, Old Goa

XXV Annua Group Meeting

19-21, May, 2016

ICAR-CPCRI, Kasaragod, Kerala

XXVI Annua Group Mesting

26—29, July, 2017

UHS, Bagakot, Karnataka

XXVII Annua Group Mesting

24— 26, May, 2018

ICAR-1IOPR, Pedavegi,

AndhraPradesh
XXVIIAnnua GroupMesting | 6-7, June, 2019 TNAU, Coimbatore, Tamil Nadu
XXIX Annua Group Meeting 10-11, August, 2020 Virtua meeting through video
conferenceat ICAR—CPCRI
XXX Annual Group Meeting 21-22, November, 2021 Virtual mesetingthrough

video conferenceat ICAR—CPCRI

XXXI Annua Group Meeting

16-18, Setempber 2022

ICAR-CPCRI, Kasaragod, Kerala
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Major Achievements

Theresearch conducted over five decades hasresulted intherel ease of different varietiesand hybrids (Annexure
1) suitableto different agro-climatic conditions, standardized techniqueslikeinter-culture, manuring, irrigation, inter/
mixed cropping and devel oped pest and disease management measures of coconut, oil palm arecanut, palmyrah
and cocoadueto collaborative research among the AICRP (Palm) project, SAUsand ICAR. All thedevel oped
technol ogieswere successfully transferred to extension agencies.

Planting materialsproduced

Oneof thesgnificant contributionsof the coordinating centerslikeArskere, Ambgipeta, Ratnagiri, Aliyarnagar
and Veppankulam under the project has been the supply of planting material to farmersaswell asdevel opmental
agencies. A total of 9.67 lakhsplanting materia of coconut were produced by different Centresand suppliedtoend

users.
Planting materialsProduction (2014-15t0 2019-20)
S. No. | Centre Produced (NO's) Areacovered (ha)
1 Ambgjipeta 326204 1864
2 Ratnagiri 312288 1784
3 Veppankulam 163171 932
4 Aliyarnagar 54927 300
5 Arskere 55812 320
6 Navasari 25684 146
7 Kahikuchi 15700 90
8 Jagdal pur 13300 76
Total 9,67,086 5512
Revenue generated

. The project has generated revenue of Rs. 53.94 |akhs (25 % of ICAR share) primarily from sale of farm
produce and planting materia sat different Centresin last one decade asgiven below.




Revenuegenerated under AICRP on Palmsin last onedecade

Year Amount (Rs))
2011-12 231024
2012-13 196678
2013-14 270146
2014-15 638710
2015-16 642149
2016-17 605854
2017-18 510730
2018-19 491968
2019-20 664897
2020-21 534701
2021-22 607199

Total 5394056

Transfer of Technology

Demonstrations

Field demongtrationswere conducted for effectivetransfer of technol ogieson variousaspectssuch asintegrated
nutrient management, development of coconut based farming system, coconut production technologies, integrated
management of pestsand diseases, preparation of vermicompost and mass production of biocagents. ToT demondirations

have benefitted 5675 farmers (2014-2021).

Front linedemonstrations

AICRP on Pams has conducted FL Ds on production technologies and pest and disease management in
coconut in collaboration with KV Ks. Technol ogiesrecommended by the Al CRPfor palm have been effectively
transferred to university KV K sin various statesto benefit farming communities.




Collaboration and Linkages
Collaboration with other projects

Technical support was obtained/provided to other AICRPs eg., AICRP on Spices, Calicut and AICRPon Tuber
Crops, Thiruvananthapuram, AICRP on Fruits and AICRP on Integrated Farming System with respect to
implementation of the programmeson horticultural crops.

Linkages made by Coordinating Centres of
AICRP on Palms

AICRP on Tuber Crops,
AICRP on Spices,
AICRP on Fruits,
bt e : AICRP on Vegetables
Farming Systems

Linkageswith farming communitiesand other stakeholders

The gtaff under the AICRP on Pams participated in transfer of technology programmesby organizing field
days, participationinexhibitions, AIR and TV programmesetc., for effectivetransfer of technologiestofarming
community.

Awar dsand Recognition

ICAR- AICRP on Palmsreceived ‘ Chaudhary Devi Lal Outstanding AICRP awar d-2014" for its
contribution in devel oping many |ocation specific technol ogiesin mandate crops.
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1970- 1982

Although research work on coconut was
initiated during the second decade of the century by the
Government of Madras by setting up afew research
gationsontheWest Coast of India, research on arecanut
was commenced only with the setting up of the Central
Arecanut Research Station, Vittal in 1956. In coconut,
work inthedisciplinesof Genetics, Agronomy and Soil
Science was being carried out at Coconut Research
Station, Kasaragod with thelimited number of scientists
available during the early years. Research in the
disciplinesof Pathol ogy, Entomol ogy and Physiology
was being done at the Coconut Research Station,
Kayankulam, whichwasset upintheyear 1946. Except
for thesethree magjor unitsno major research work was
being carried out e any other placeinthecountry. States
likeWest Bengd and Gujarat did not have any research
centrefor coconut or arecanut. A few research Stations
withlimited facilitieswere set up by Stateslike Tamil
Nadu, Karnataka, Maharashtra, Andhra Pradesh,
Orissaand Kerda. Having felt thelack of coordination
among these variousresearch units, the Indian Council
of Agricultural Research sanctioned an “All India
Coordinated Coconut and Arecanut Improvement
Project” which commenced functioning from 1-10-
1970. Thead-hoc schemesdready functioninginsome
of the States viz. the Scheme on wilt in Tanjore, the
Scheme on Thattipakka at Razole, Scheme on band
disease of arecanut at Srivardhan and Schemesto set
up the Regiona Station at Veppankulam (Tamil Nadu)
and Ratnagiri (Maharashtra) werealready operatingin
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some Statesand funded by thel.C.A.R. Theseprojects
were also combined in acoordinated projectin 1970.

In the same year the three Central Research
Sationsviz thoseat Kasaragod, Kayankulam and Vitta
with the Sub Centreswere merged to form the Central
Pantation CropsResearch Inditutewithitsheadquarters
at Kasaragod. One Regional Station each at Sipighat
in the Andaman’'s and the Laccadive was also
sanctioned. Theset up at the Central Plantation Crops
Research Institute was also reorganized and
strengthened to enablethem to take up mgjor problems
connected with thesecropsinthedisciplinesof Genetics,
Agronomy, Soil Science, Physiology, Nematology,
Entomol ogy, Biochemisiry, Microbiology and Pathology.
A strong extension unit was al so created to disseminate
results of research quickly tothecultivators.

In 1975, the scope of the project wasextended
to cover five more centres viz. Arsikere, Pilicode,
Mahuva, Coimbatore and Ambagjipet. In 1977, Konark
centre was added and due to the paucity of land at
Konark, the centrewas shifted to PathaFarm (Cuttack)
in 1980. The eleventh centre Mondouri (Kalyani) was
also started during 1980.

Salient activities

e NPK experimentson mgor soil typesindifferent
agro climatic regions on Ordinary tall coconut
cultivarsstarted in Ratnagiri (1958); Coimbatore
(1971), Kasaragod (1972); Veppankulam
(1974); Ambajipeta (1976); Konark (1976);
PFilicode (1976); Kayani (1980); Mahuva(1981)
withfollowingfertilizers
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N —500: 1000: 1500g/pam
P- 250: 500: 750 g/palm
K -750: 1250: 1750 g/palm

The spacing cumfertilizer trailsstarted in 1964
and continued at black soil of Arsikerewith two
spacing, 7.3 x 7.3 and 9.6 x 9.6 m and three
levelsof fertilizers, i.e. nofertilizer, 344: 225:
450, 690: 400 :900 g N, P,O,, K,O/pam/year.
In Veppankulam center with three spacing 6.1
x6.1, 7.6 X 7.6, 9.1 x9.1 m with three levels of
fertilizer i.e., no fertilizer, 340:227:454,
680:454:908 g of N, P,O,, K,O/palm/year
Before All India Coordinated Coconut and
Arecanut Improvement Projectscameinto being,
theIndian Council of Agricultural Research and
theformer Indian Central Coconut Committeehed
funded research in some states which generated
some useful results. Theseinclude (1) Manurial
and cultural experiment in Veppankulam, which
clearly showed the positive response of coconut
to higher dose of fertilization (2) Works on
arecanut band disease from Srivardhan,
Maharashtra, showing the close relationship
between this disease and high water table, and
workson Tanjorewilt at Muthupet, showing the
complex nature of thisdisease.

AlthoughtheAll IndiaCo-ordinated Coconut and
Arecanut improvement Project was sanctioned
with effect from 1-10-1970, thefirst workshop
was held at Central Plantation Crops Research
Institute, Kasaragod on 20" and 21% October,

1971 when the problems were identified and
prioritiesof research werefixed for coconut and
arecanut.

Both coconut and arecanut are perennial crops
requiring 5to 8 yearsto commenceflowering and
another 4to 6 yearsto attain stabilized yields. the
immediate objective of the experimentstaken up
under the projectsareto bring about improvement
in coconut and arecanut by (1) evolving high
yielding cultivars(2) standardising agrotechniques
for the cropsunder different agro climaticregions
(3) evolving control measuresfor the serious pest
and diseases. Forty four mgjor experimentswere
formulated to be taken up immediately at the
various participating centres.

The second workshop washeld at Trivandrumin
December, 1972, thethird workshop washeld at
the Tamil NaduAgriculturd University, Coimbatore
in December, 1975; thefourthworkshopwasheld
in Goain September, 1978 and fifth workshop
was held at Kerala Agricultural University,
Ve lanikkarain November, 1981.

During this decade, considerable research
information on coconut and arecanut production
technol ogieshasbeen generated inthe country with
coordinated efforts. In coconut varietal
improvement, the hybridsbetween Tall and Dwarf
pamsarewd|-knownfor their highyields. Under
thisProject, research was underway to determine
which particular combinationsof Tall and Dwarf
pamscan givethebest performanceunder various
agro climatic conditionsof the country.




In arecanut, the work completed under the
project, hashelpedto releaseapromising variety
‘Mangala during thefirst workshop during 1971.
Thiscultivar issemi-tall, early hearing, and high
yielding. Now aseriesof multilocationtrialshave
beenlaid out inthe Co-ordinating Centresto study
therelative performance of Mangdaand 6-8 other
accessonsof thisIngtitute, which havebeenfound
to be promising in the observation trial in the
CPCRI.

Recommendations for development workers
(Coconut)

Siteselection: Thesoil for new planting should
bewell drained and at least 1.5 m deep to have
effectiveroot zone.

Irrigation: Inearly stages45 litersof water/palm
oncein4 days. Bearing stages—45 liter of water
twiceinaweek

Laccadive ordinary givesgood performancesin
Kerdaand Tamil Nadu and suggested large scale
multiplication of thisvariety

A fertilizer doseof 750:225:990gN, P,O,,K,O/
palm/year intwo spit dosesviz half doseof N &
Pin February and other half doseof N and K and
full doseof P,O, during September for sandy soils

of Konkan Coast (Maharashtra).

A closer planting of 7.3mx 7.3mwith afertilizer
dose of 680:450:900 of N, P,O, and K,O/palm/
year. Appliedintwo split doseviz. /3 doseduring
May-Juneand 2/3 dosein September-October is

ICAR-AICRP ON PALMS M

FAB A
ccccc

recommended for black soils of maidan tract of
Karnataka (Arasikere).

Raising mulberry asmixed crop and alsoraising
double cropping sequences of Potato-wheat,
French bean-wheat, and ragi-whest asinter crops
in the existing coconut gardens with the wider
gpacing of 9.0mx 9.0 marehighly remunerative
and thismay be popularized intheArsikeretract
of Karnatakastate.

Burying coconut husk and leavesin the basins of
coconut palms may be recommended as soil
moi sture conservation practicesfor the sandy soils
of Tanjoretract (Veppankulam).

Inthe absence of acurative method, management
practices for Tanjore wilt disease included
application of neem cake @ 5 kg/palm/year and
drenching 40 litres of 1% Bordeaux mixture or
steminjection of Aureofunginsol 2 g +1 g copper
sulphate in 100 ml. of water thrice an year as
recommendation to reduce the intensity of the
disease. Thisisapplicableonly tothepamswhich
areintheearly disease conditions.

Making aholeof 5mm diameter to adepth of 10
cmat 45° anglejust abovethe bleeding patch was
recommended for seminjectionfor administering
fungicides. After thechemical isabsorbed thehole
may beplugged with clay mixedwithany fungicide
and later by cement.

Application of 5 kg neem cake/palm/year and
drenchingwith 20 litresof 1% Bordeauix mixture
solutiononceinayear and digging isolaiontrenches
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to separate the healthy and diseased palms are
recommended for management of Ganodermwilt
in Karnatakaand Andhra Pradesh.

Recommendationsfor farmers

The various coconut research stations in the
country aswell as private nurserymen have been
distributing various planting materialsincluding
severd hybrid combinationsof coconut for severa
years. Until thetimethetrialsin progressat the
variousresearch stationsare ableto identify one
or morepromising varietiesfor genera cultivation,
the Project endorses the following hybrids and
variety for cultivation: (i) Chowghet Orange Dwarf
as one of the parents and West Coast Tall/East
Coast Tall as the other parent; (ii) Laccadive
Ordinary.

Salinewater including seawater can be used for
summer irrigation of coconut in Sandy loam soils
intheWest Coast.

Entry of red palm weevil into coconut palm can
be prevented by cutting green leaves when
necessary at adistance of 120 cm from the base
of leavesand avoiding making stepson thestems
of coconut pamsfor climbing.

Coconut bunches can be protected against bats
(Pteropusedwardsi) by coveringthemwiththorny
branchesof thewild plant Zizyphusaround them.
The management practicesfor gardens affected
by root (wilt) diseaseswill consst of : (i) gpplication
of (a) organic manures @ 25kg; (b) fertilizers @

0.34 kg N, 0.17 kg P,0.and 0.68 kg K,O; and

(c) dolomite @ 2 kg per palms annualy; (ii)
removal of highly diseased palmsand replanting
qudity seedlingsobtained from disease-freearess,
possibly D x T hybrids; (iii) spraying 1.0%
Bordeaux mixture or 0.3% Dithane M-45twice
annually inMay or September.

Control of thenew pest on coconut, Paradasynus

rostratus Distant.

Infestation by thiscoreid bug, recorded as new
nut crinkler pest of coconut in Kerala, resultsin
immature nut fall, production of barren nutsand
malformation of nuts. Thispest hasbeen observed
in all the coconut growing tracts of Keralain
different degreesof intengity. Inafew pocketsup
to 80% infestation hasbeen recorded. Chemical
control trials have reveal ed that spraying BHC
0.1% or Carbaryl 0.05% on coconut bunches,
inflorescencesand leaf axilsat bimonthly intervals
iseffectivein controllingthe pest. However, care
should betaken not to spray just-opened flower
bunchesand buttonsin the receptive stage.




1982-1992

Theproject, whichgartedin 1972, underwent sgnificant
changesduring different plan periods. During theseventh
plan (1985-90) period three centres viz., Pilicode,
Mahuvaand Dapoli werewithdrawn from the project
with effect from 1.4.1986. Further, the scope of the
project waswidened with theinclusion of oil pamand
the project was renamed as ALL INDIA CO-
ORDINATED RESEARCH PROJECT ON
PALMS. Critical gapsintheoverall coverage of the
projectsviz., need for devel oping coconut production
technol ogiesfor thenon—traditiond areasof Bihar and
Madhya Pradesh, eradication of root (wilt) diseasein
Tamil Nadu and containing thespread of Thanjavur wilt
disease in Keralaand also the feasibility studies of
growingoil palmintheirrigation project areaswere
given priority. Seven new centres, threefor coconut and
four for oil pam, wereadded to the project. Two centres
viz., Jaagrah (Bihar) and Jagada pur (M adhyaPradesh)
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inthe non-traditional coconut areasand one centre at
Aliyarnagar (TN) for containing coconut root (wilt) and
Thanjavur wilt diseasewerestarted. Of thefour oil palm
centres, three viz., Vijayarai (A.P), Mulde
(Maharashtra) and Gangavathi (Karnataka) started
functioning during 1988 and Aduthurai centre (TN)
started functioning during 1989.

Theyiddgap of coconut productionisstaggering
and it could bebridged by transfer of proventechnology
only. Withincreasesin populaionandtheland remaining
alimiting factor, boosting the production perunit areais
of utmost relevance. The high density multi species
cropping system found beneficial by the research
Institution need to be encouraged among the framers.
In 1984, anew experiment with an inter and mixed
cropping modd wasattempted inAmbgjipeta, Arskere,
Kahikuchi, Veppankulam and Ratnagiri with the
followingmodels

Models / | Ambajipeta Arsikere Veppankulam | Kahikuchi Ratnagiri
center
Modél | Coconut +pepper | Coconut +pepper+ Coconut +- Coconut + coffee Coconut
banana(Dwarf subabul+ banana+ banana (var. San Ramon)+ | +nutmeg
Cavendish)+pine | coffee +clove +nutmeg | +papaya pineapple (Var. Giant | Coconut +
apple+elephant +citrus Kew )+banana (Var. |clove
foot yam papaya +tapioca Malghog)+citrus Coconut
+coffee +turmeric (assam lemon and +black
mandarin orange)+ | pepper
black pepper + Betel
vinelocal
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Model 11 Coconut +pepper | Coconut +pepper + Banana — —
+banana +pine papayat+subabul, +subabul
apple+elephant | pineapple+, +guava
foot yam +citrus | mango+pomegranate +sweet potato
+guavatsubabul +soyabean
Model I11 — Coconut +banana — — —
+pineappl e +elephant
foot yam +citrus
+guava
Thebroad objectivesof theproject are: congtraint in coconut production was addressed through

e  Collection, conservation, cataloguing and  collectiveeffortsof research and development agencies.
evaluation of new hybrids and high yielding Increasing the productivity of small holdingsof coconut
vaidies and arecanut is a matter of great concern to all

researchers keeping in view the soil and climatic

. Standardisation of Argo—techniquesfor various - _ o _ _
conditions, marketing possibilitiesand socio—economic

agrodlimaticregionsand devel oping suitableinter/

mixed cropping systemsand studying their effect conditionsof thefarmers,

onsoil fertility managements; . The Sixth workshop was held at Bangalorein
«  Developmentof effectiveand efficient diseaseand October, 1983, the seventh workshop was held

pest management systemsand at the Trivandrum in November, 1985; theeighth

. Feasibility studieson oil palmin different agro workshop was hel d. 'n Bhubaneswar in
dimaticconditions September, 1987 and ninth workshop was held

at ICAR-CPCRI, Kasaragod in November,

Withinthe period of tenyearsof theimplementation 1989 and the tenth workshop was also held at

of the programme it was possible to develop some ICAR-CPCRI, Kasaragod in September, 1991.
technologies like suitable inter/mixed cropping to

different sates, fertilizer recommendation, soil moisture
conservation methodsand management of Thanjavur wilt
and Ganoderma wilt diseases of coconut and these
technologies could betransferred to thefarmers. The
_ avallability of planting material whichisthesinglemost

Themajor recommendationsemer ged out during
1992 -2002

. During thesaventh workshop held at Trivandrum
in 1985, onelocal selection and three hybrids of
coconut wererecommended for releaseforthe




first timeinthe history of coconut research and
thesamewasa so accepted by the Centra Variety
Release Committee,

Based on the yield performances in the co-
ordinating centresand CPCRI, ChandraKalpa
(Laccadiveordinary) wasrecommended for the
statesof Kerala, Tamil Nadu, Andhra Pradesh,
Karnatakaand M aharashtra

Tall hybrids viz., Chandra Sankara
(CODxWCT), LakshaGanga(LCTx GBGD)
and Chandra Laksha (LCTxCOD)were also
recommended for releasein Kerala. Thelatter
two hybrids can perform well evenin drought
conditions.

Two varieties of arecanut,Sumangala(V TL 11)
and Sreemangala(VVLT -17) capableof yielding
62.89 and 47.59 per cent over thelocd cultivars
were recommended for release in the South
Kanaradistrict of Karnatakaand Kasaragod and
Cannanoredidtrict of Kerda.

Banawali Green Round cultivar under thename
‘Pratap’ and five hybrids, Banawalix COD,
VHC-2 (ECT x MYD), Ananda Ganga
(ADOTx GBGD), KeraGanga(WCT xGBGD)
and Laksha Ganga(LCTx GBGD) were
recommended for commercial cultivation in
Maharashtra, Tamil Nadu and Kerala (rainfed
regions) during e ghth biennia workshop held at
OUAT Bhubaneswar in 1987.
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The hybrid Kera Sankara(WCT x COD) was
recommended for release in Kerala, Coastal
Karnataka, Goa and Coastal Andhra Pradesh
during ninth workshop at ICAR-CPCRI,
Kasaragod, in 1989.

Pratap (Banawali Green Round) recorded a
cumulativeyield of 1208 nuts/padmover aperiod
of eight yearswhile WCT recorded only 746 nuts.
The coprayield per hain Pratap was 4 tonnes
whilein WCT it was 2.95 tonnes at Rathagiri
(Maharashtra).

ThehybridVHC-2 (ECT xMY D) waspromising
which recorded amean annud yield of 96.6 nutsy
palms/year over acontinuousperiod of 10years
of bearing. Thenut yield of VHC-1and ECT were
91.1 and 61.2 nuts/pa m/year. Thecopracontent
of both the hybridswas159.0 g ascompared to
125gfor East Coagt Tall. VHC-2 (ECT x MY D)
hybridhas ow degree of bulking of bunchesand
less susceptible to Pestalotia leaf spot at
Veppankulam.

For thefirst time, acoconut variety suitablefor
tender nut water, namely Chowghat Orange
Dwarf, wasapprovedfor rleaseinKerdaState.
Thisvariety wassuperior toal othersintermsof
total volumeof water (350 ml), total sugars(7g/
100 ml) and reducing sugars (4.7 ¢/100ml). It
also hastwo desirable attributes viz. optimum
sodium and potassium content in thetender nut
water.
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The hybrid, Godavari Ganga (ECT x
Gangabondam), wasrecommended for release
for cultivationinAndhraPradesh and Tamil Nadu.
Thishybridyields 128 nutspam/year whilethe
locdl variety East Coast Tall givesonly 80 nuts/
pam/yesar.

In arecanut, a new variety ‘Mohitnagar’ was
recommended for releasein northern part of West
Bengal, Coastal Karnataka and Kerala. This
variety gave 71% moreyield than Mangaawith
ayieldpotentid of 15kg fresh nuts/palm/year. It
also gave 16 and 17% higher yield than
Sumangala and Sreemangala varieties,
respectively. Oneadditiona advantageinthisnew
variety iswell-spaced buncheswith nutsloosely
arranged. Thisenablesefficient plant protection
againgt Mahali disease.

Coconut based cropping systems for Kerala,
Konkan Maidan tract of Karnataka State and
North-eastern State of Assam have also been
developed. Coconut mulberry mixed cropping
coupled with rearing of silkworm, growing of
chillies, potato asintercropsand double cropping
of potato-wheat, French bean-wheat and chillies-
whest were profitable cropsin coconut inmaidan
tract of Karnataka. Coconut based mixed farming
and multi-tier cropping have not only increased
coconut yield but also provided continuous
incomeand employment opportunity.

In coconut based cropping system models at
AndhraPradesh, theincreaseinyield of coconut

was around 65%. Cocoa and banana were
compatible component crops with good
economic returns. In Tamil Nadu, Cropping
system model swith bananaand turmeric were
more profitable. In Assam, Black pepper,
Mandarin, Lemon, Coffee and Pineapplewere
most remunerativewhen grown asintercropsin
coconut garden.

. Experiments on the mixed cropping of cocoain
coconut conducted at Pilicodefrom 1971 had
shown that cocoa did not affect the yield of
coconut palms. Double hedge system of raising
cocoahad given higher yield/haand morereturns
compared to thesingle hedge systems.

. Thecrown chocking diseaseof coconutinAssam
and West Bengal was causing anxiety amongthe
farmers. Application of boron @ 50 g borax/pan/
year was recommended for controlling crown
chokediseasein coconut and hook leaf inoil pdm

. In arecanut, three varieties were released,
technol ogiesfor production and protection were
developed, arecabased cropping systemswith
pepper and cocoa have been demonstrated
successfully. The varieties and technologies
devel oped have contributed gregtly inincreasing
the production and productivity inthe country.

Tatipaka Disease

Thefollowing chronology of symptom development
for Tatipaka disease has been worked out based on
thetria initiated during 1980.




Appearance of translucent chlorotic spots,
reduction of leaf size, twisting of frondswith
dightly pdegreenfoliageinearly Sagesof disease
development.

Appearance of fasciation of lesflets, reductionin
number of leaves, small round nutsadmixed with
atrophisnutsin bunchesin later stages.

The pamsfinaly become barren /unproductive
with few leavesand tapered in severely disease
conditions

Light microscopy studiesestablished thepresence
of ML Osin Tatipakadisease affected pam.
Thepresenceof MLOinlesf tissuesof Tatipaka
affected palmsand the success of eradication of
root (wilt) disease (asimilar MLO disease) in
themildly affected northern Keralalead usto go
infor survey and eradication of Tatipakadisease
in Andhra Pradesh for containing the disease.
Survey in the East Godavari District was
completed in collaboration with the Department
of Horticultureand 15788 pamsaffected by the
diseasewereidentified.

Root feeding of tetracyclinehydrochloride @ 3
and 6 g/ palm at monthly interval for oneyear
reduced the numbersof atrophid nuts

Thanjavur wilt disease:

The destructive sampling of Thanjavur wilt
affected pamsreveal ed that the bole and root
portionswere affected severely hindering the
trand ocation of water and nutrients. Thefungal
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culturesisolated from the disease affected palms
were Botryodiplodia theobromae, Fusarium
solani, Acremonim spp and Schizophyllum
commune. Thetapping of disease palm reduced
thediseaseintengty compared to untapped pams

The destructive sampling of Ganodermawilt
affected palms at Razole indicated clear
discolouration of tissuesat boleregion and roots
smilar tothat of Thanjavur wilt.

The ‘Coconut Basal Sem Rot’ commonly
referred to as GanodermawiltinAndhraPradesh
and Thanjavur wiltin Tamil Naduisconfirmedto
be caused by Ganoderma lucidum/
Ganoderma applanatum by the work at
Veppankulam and Ambajipet Centres.

Ipomoeacutting plantedinthebasinsof diseased
palms as indicator plant did not yield any
sporophores. Since the sporophores of
Ganoder ma lucidumwere observed in subabul
cuttings, this was tried as an indicator plant.
Inoculation of G lucidumto subabul seedlings
in pitsresultedin 80 percent of drying of terminal
young shootsand leaves and a so setting of fine
roots within a month after inoculation. This
indicatesthat subabul may beuseful asindicator
plant for Thanjavur wilt disease. EDTA and
orthophenanthrolinetestsfor early diagnosisof
coconut palmsaffected by Thanjavur wilt were
also developed. The physiological studies
reveded that therate of trangpirationwasdightly
lower in diseased palms compared to healthy
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palms. Asthe severity of thediseaseisincreased
thetranspiration rateisreduced.

A comprehensive management practiceslike
diggingisolationtrenches, fidld sanitation, addition
of organic matter, root feeding of 2 ml
Tridemorph in 100 ml of water at quarterly
intervasfor oneyear dongwith 5kg of neemcake
gpplication per pam per year wasrecommended.
Alternative to this, root feeding with 2 g of
aureofungin sol+ 1 g of copper sulphatein 100
ml of water may beadopted at quarterly intervals
for oneyear and thetreatment hasto berepeated
onceintwo years. Drenching of 40litresof 1%
Bordeaux mixture thrice a year, providing
adequate soil moistureetc. will helpinmanaging
the Thanjavur/Ganodermawilt disease.

Theantagonist Trichoderma harzanummay be
exploited for biocontrol of Ganodermaby adding
asinoculum multiplied onwhest bran —saw dust
medium

Studies at Veppankulam revealed that thereis
high significant positive correl ation with mean
maximum soil temperature and numbers of
bleeding pamsand anegative correlation with
soil moisture. Inthe disease affected pamsmore
than 70 % root rotting was observed up to 60
cmdepth.

I nsect Pest

Rhinoceros beetles collected and subjected to
EM studiesreved ed the presenceof Baculovirus.

Thesurvey and screening studiesat Aliyarnagar
reveal ed that Baculovirusdisease occurredin
Tamil Nadu—Keralaborder aswell asinvillage
around pollachi.

Control of rhinoceros beetlein coconut and oil
palm should be donewith pathogensBaculovirus
of Oryctesand Metar hiziumanisophiae.

Thetragpping methodsdevel oped at CPCRI using
toddy plusyeast or fruits plusyeast or acetic acid
or molassesshould betakenupinal areaswhere
thered palm weevil isaseriousproblem asthis
appearsto be the best known control measure
againg freeliving adults.

For controlling Opisina arenosella, the use of
sampling methods devel oped at CPCRI and the
useof improved breeding techniquesfor parasites
should be popularised amongst extension
agencies and emphasis should be placed on
parasites that are specific, such as Parasiero
lenephantidis, Elasmus nephantidis and
Brachymeria nosatoi.

A combined treatment of root feeding of
monocrotophos5 ml + 5 ml water, spraying of
0.2 % monocrotophosfollowed by therelease
of braconid parasitiodswasfoundto giveagood
control againgt the coconut lesf egting caterpillars.

Afterinundativerelease of larval parasitoidsof
coconut leaf eating caterpillar Bracon hebetor
and Goniozus nephantidis in a pest affected
coconut garden at Ambagjipeta, the parasitisation
increased from 0.1 %t0 15.92 % and 0.6%to




7.96 % respectively. Seepfall inthe mean pest
populationi.e. from 2381 to 235insectsper pam
wasrecorded after rel ease of parasitiods.

. Brachymerianosatoi pupal parasite of coconut
leaf eating caterpillar wasmassmultipliedinthe
laboratory and inoculated first timein thefield.
Theparastewaswd |l established inthefiddwith
45 % recovery. Pest popul ation was suppressed
by 70 %.

Plantingmaterial production

Thedeve opment boardsand directorate concerned with
plantation cropsshouldinitiated programmesto generate
adequate planting materiasin ditetypesidentified at
thecoordinating centres/indtitutes. Thefollowing criteria
should befollowed for mother palm selection of West
Coast Tl

. The mother palms of known parentage should
beregular bearersand consistency of yieldfor at
least six consecutiveannud initid harvestsshould
have been ascertained

. dehusked nut weight should be 750 g and above
. copraper nut should be above 150 g

. out turn of copra/pam should be12 kg and above
or 80 nutg/palm

Strategy for the production of planting materialsin
coconut is based on (@) the area expansion in non
traditiona areas, (b) new planting intraditional areas,
(c) regular under planting intraditional areasand (d)
rehabilitation of root (wilt) affected areasunder planting
andreplantinginKerda
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Oil Palm

. Inoil palm, best dura x pisifera combinations
wereidentified and 3.5 lakh hybrid Teneraseeds
were produced. Germination and nursery
techniqueswerestandardised; Fertilizer schedule
devel oped.

. Introduction of the pallinating weevil (Eleidobius
kamer unicus) has also solved the problem of
artificial pollinationandin turn reduced labour
cost substantialy

Palmyrah

Palmyrah is an important economic species
serving asafood itemin several statusand also asa
raw material for production of gur in addition to
production of toddy. At Present limited work isbeing
donein acenter established by TNAU. Theworkshop
on palms at Bhubaneswar in October 1987 has
recommended including research programme on
palmyrah asone of the mandate of AICRP.
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1992- 2002

In the course of time, the research priorities
were changed and the AICRP and CPCRI had
undergone some metamorphosi s during the course of
two decades. New centresin thenon-traditional areas
likeBihar (Jala garh) and MadhyaPradesh (Jagdal pur)
for coconut werea so added. Keralawilt of coconutis
themag or instigation towards genesisof Aliyarnagar
Centre. This project discontinued the research on
arecanut during V11 (1985-90) plan. It was proposed
tostart NRCfor oil palm during V111 fiveyear plans
(1992-97) to give more thrust to oil palm research.
Research on oil palm under irrigated conditions is
practically a new start and the Indian Council of
Agricultura Research established theNational Research
Centrefor Oil Pam (later upgraded to Indian Institute
of Oil Palm Research (IIOPR) at Pedavegi in West
Godavari district of Andhra Pradesh on February 19,
1995.

In India, the palmyrah palmisestablished to
posses 60 million palmsof whichthemgjor population
isinTamil Nadu. Itisextensively seenin east and west
coast. Thepam hasunlimited scopeand thefull fledged
research for thefullest exploitation to obtain produces
and productsfor National and International markets
coupled with developing rural employment potentid is
yet to be started. Hence this crop has been taken up
under theumbrellaof thiscoordination research projects
onpams. During V111 plan period pa myrawas added
and two new coordinating centres, oneeachinAndhra
Pradesh and Tamil Nadu has also been Sanctioned.

Thus, the present mandate of the project isconfined to
three palmsviz., coconut, oil palm and palmyrah.The
objectivesof theprojectsare:

. Collection, conservation, cataloguing and
eval uation of germplasm and evaluation of new
hybridsand highyielding cultivars.

. Standardi zation of agro- techniquesfor various
agro climatic regionsincluding development of
suitablemulti- cropping/inter cropping systems

. Adaptability studiesfor oil pam cultivationin
different agro climatic conditionsand

. Eva uation and hybridization of palmyrah.

Eventhough highyielding varieties/hybridsare

available, and suitabletechnologiesarea so available
there areafew hurdlesin the adoption stages. The
planting materiasof released highyielding varietiesare
not availablein sufficient quantitiestoreachthefarmers.
Henceit should be the endeavour of the coordinated
centres of each region to produce enough planting
materials of varietiesrel eased for the regions so that
they areavailablefor thelocd farmers. Another important
aspect on which research thrust has to be given is
developing varieties/hybridstolerant /resstant to biotic
and abiotic factors. Drought seems to an chronic
problem. Itismore so in regionswhere even summer
irrigationisdifficult. Cropslikecoconut whichisaffected
by drought will take at | east three yearsto recoup.

Thecoconut based farming sysemsmay beevolved
to suit the requirements of the region, taking into
consideration thefarmersdemand and a so the need of
the state. The agronomic management, fertilizer use
efficiency, water management, management of micro




nutrients, integrated pest management etc should be
standardised for each region to stabilise/increase
productivity. Inview of the escalation of input cost,
technol ogy hasbeevolved toreducetheuseof fertilizers,
utilizing the principleof recycling of inorganicwaste so
that the soil healthisimproved and theresourceisnot .
exhausted. Thelow cost technologiesand long term
sustainability issuesshould be given important in our
researches, extension and devel opment activities. Since
irrigation isan important factor, in the production of
coconut and oil palm, emphasismust belaid on water
harvesting and budgeting. Inthisconnection suitabledrip
irrigation systems should be evolved. .

Themajor recommendationsemer ged out during
1992 -2002

. Kera Chandra:an exotic coconut variety,
selection from Philippines ordinary was
recommended for release for cultivation in
Kerala, Andhra Pradesh, Konkan Coast and
West Bengal Thishasayield potential of 100
nuts/palm/year, 3.6 tonsof copraper haand 2.4
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tonsof oil per ha. The additiona advantagesare
thatitisrelatively resistant toroot (wilt) disease,
ranks 6" among the 23 cultivarsevaluated for
drought tolerance and less of pestsproblemsand
nematodes.

In coconut Arasampatti tall wasrecommended
toreleaseinthe XV biennial workshop inthe
nameof Aliyarnagar —1. Averagenut yield : 126
nuts/ pam/ year; Copracontent : 131 g/ nut;
Coprayield: 16.5kg/ palm/ year; Oil content :
66.5%; Specid attributes: Tall palmswith high
nutyield, Early bearing

Malayan Green Dwarf (156 nuts/palm) has
shown promiseand isinthe pipelinefor relesse.
A coconut cultivar Assam Green Tall (112 nuts)
as'Kamrupa wasrecommended for rel easefor
commercid cultivationincoconut growing tracts
inAssam.

NPK experiment on major soil typesindifferent
agroclimaticregionson ordinary tall cultivar of
coconut was studied and recommendation are
mentioned below

S.No | Major soil types Recommended dose of NPK (g/palm/year )
1 Maidan tract of Karnataka 680:450:900

2 Konkan Coast of Maharashtra 750:225:900

3 Sandy loam soilsof Tamil Nadu 560: 320:1200

4 Sandy loam soilsin East Coast of AndhraPradesh 650:450:1200

5 Alluvid soil of West Bengal 500:250:750
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. Irrigation schedules based on evaporative
demand (Eo) has been standardized for the
judicioususe of water for irrigation to coconut

palmsin Pollachi and Thanjavur regionsof Tamil
Nadu asgivebelow:

a)  Pollachi region (Coimbatoredistrict, Tamil Nadu)

Months Quantity of water tobeapplied (lit/day)
Adequatewater Moder atewater High water scarcity
availablearea availablearea area
Feb-May 65 45 22
Jan, Aug and Sep. 55 35 18
June, July, Oct-Dec. 45 30 25

b)

Thanjavur region (Thanjavur district, Tamil
Nadu)

Thequantity of water to be applied per palm per
day throughdripirrigationwill be 80 litres per day
during March-September and 50 litres per day
during October-February for Thanjavur regionfor
sandy loam soil.

The experiments on coconut based cropping
mode sindifferent satesenabled toidentify suitable

At Kahikuchi, Modédl | (coconut+black pepper +
banana+ A ssam |emon + pinegpple +ginger) was
fund most remunerative with net return of Rs.
15,348/haand Modd 11 (Rs. 14,058/ha) compared
to Rs. 8147 /hain the control.

Technology for soil moisture conservation by burying
coconut husk and spreading coconut leaves were
developed. Thefollowing methods are recommended
for soil moistureconservation

crop combination which gave 60 % additional a M ullc-hi ng thebasinwith coir dust @50 kg/palm/
benefit to thefarmers. basin; o |

o At Ambagjipeta, Model | with pepper, banana, b) thecoconut husk canbeburiedin2or 3layersin
cocoa, pineapple and cinnamon yielded a net 0.5mwi detrlenche(.j opened.at 1.8 maway f“_)m
income of Rs. 35,035/ha and Model — Il with thebole, k_eeplngthemner portion of thehusk facing
pepper, banana, elephant foot yam and turmeric Upwar_ds, |
yielded anet income of Rs. 32,405/hawhereas c) Growing green manures cropslike, sunnhemp,

Rs. 30,730/ha

the sole crop of coconut yielded anet income of

Daincha, Pureria, Calpagonium, Mucuna Sp,
Desmanthes, Desmodim, Sesbania rostrata etc
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h)

j)

inthe basin and incorporation of the samealong
withfertilizers,

Addition of tank silt to the light textured soil
whenever itiseadly availablefor increasngwater
holding capacity;

Incorporation of cattlemanures/composite/organic
matter @50 kg/palm/year to increase water
retaining capacity of thesoil;

Spreading common salt inthebasin at 2 kg/palm
toincreaselesf turgidity;

Deep planting of new seedlings can beadopted so
that root systemwill be at deeper layer which can
tap moisturefromlower layers;

Before planting coconut seedling, pitsmay befilled
with 2 or 3 layersof coconut husk at the bottom
which can hdpin conserving moisture;
Microirrigationand dripirrigation or sub surface
watering through hollow bamboo piesburied under
pots may be done to utilize limited water most
effectivey;

Inheavy soils, of AndhraPradesh, deep ploughing
has been found to conserve morewater. However
inlight texture soils, inter culture may beavoided.
Zerotillage has been found to conserve soilsas
well asmoisturein dopeterrain.

Basal Stem Rot

Anearly diagnosismethod hasbeen devel oped for
the basal stem rot (Thanjavur/Ganodermawilt)
disease of coconuit.

Studieson theantiserum devel oped at Ambgjipeta
indicated that it can be used in detecting
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Ganodermainfection evenin apparently healthy
palms. The pathogenicity of Ganodermalucidum
has been established in 35 year old ECT palmsat
Veppankulam. Observationsrevea ed that RWC
(Relativewater content) may be useful for early
diagnogisof Thanjavur wilt.

For the Management of Basal Stem Rot Disease
of coconut, applying 50 kg FY M mixed with 500
g Trichodema harzianum and 200 g
Phogphobacteriaonceinayear tothebase of pams
in 2 mradius and root feeding 100 ml of 2%
Calixin at quarterly intervals have been
recommended.

Tatipaka disease

The etiological studies of Tatipaka disease of
coconut inAndhraPradesh confirmed the presence
of Mycoplasm like organism. Survey was
conducted in East Godavari district of Andhra
Pradeshtoidentify Teti pakadisease affected pams
and the diseased palmswere removed to reduce
theinoculum potential and al so to prevent further
spread of thedisease.

Root regeneration in aninfected palm by making
ringsof 3cmwidth abovetheboleand heaping a
mixture of river sand and farm yard manureand/
or river silt around the rings checked further
deterioration of the diseased palm. Application of
zinc sulphate at therate of 2 kg /palmtwiceina
year and subsequently at the rate of 1 kg/palm/
year increased the zinc, iron, cal cium and potash
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contentsin theleavesand reduced diseaseintensity
of diseased palm.

I nsect Pest

Severeincidence of |eaf eating caterpillar can be
effectively controlled by IPM strategy including
releaseof parasitoidsand root feeding and spraying
of monocrotophos. Spraying of 0.05 %
monocrotophosor 0.05% Endosulphan or 0.05
% phosalone or root feeding of 10 ml of
monocrotophos with 10 ml of water were
commended.

Brachymeri anosatoi, an effective host specific
pupal parasitoid of Opisina with higher
paragitization isbeing successfully multiplied and
supplied to farmersfrom Ambajipeta center for
management of | eaf eating caterpillar.
Metarhiziumspray inthe breeding sitesof Oryctes
hascompletely diminated thepest withinSx months
InAmbajipeta

Arecanut

Samrudhi (CAL-17): Thisindigenous arecanut
variety has been recommended for release in
AndamanIdands. Thisvariety hasayidd potentia
of 18.89 kg ripe nuts per palm per year with a
kernel (chali) weight of 4.34 kg per palm per year,
amountingto 12 percent higher yield over Mangda
Sirs Arecanut Selection-1 (SAS-1) thisvariety
hasbeen recommended for cultivationonly inSirs
area(Hilly areq). Thisvariety hasayield potential
of 24.03 kg of ripenutsper palm per year. Itisa
popular tender nut variety in Sirs area.

Oil Palm

Oil pamisonethevery important mandate crops
inthisproject. Dura x Pisifera combinationsare
being tried at Aduthural, Gangavathi, Mulde and
Vijayarai to assesstheir performance at different
agro climatic conditions. Thehybrids 128 d x 291
p performedwell bothat Vijayara (AP) and Mulde
(Maharashtra) yielding 11.35ton FFB and 15.2
ton FFB per harespectively.

At Aduthurai, pdmssupplied with basinirrigation
and the highest fertilizer dose (1200:600:2700 g
NPK/palm) produced higher number of female
inflorescence and yielded more FFB inthefourth
year of planting.

AtVijayarai, thefertilizer dose of 1200:600:2700
g NPK/palm/year with drip irrigation gave
maximum FFB yield of 12.3t/ha.

Palmyrah

Research onthePamyrah cropisinitsearly stagesand
themaingoa of theresearch centerswill beto develop
agronomic practicesincluding spacing, planting depth,
cultivation operation, fertilization needs and crop
protection measures. Theinitiated germplasm collection
and eva uation process shoul d focuson the devel opment
of dwarf types. Among the economic uses, in addition
totheediblepart of the pa myrah, theextraction of neera
and sugar ingredientsare preferable.

AtKillikulam, 67 Accessonand at Pandirimamidi
51 accessionswere collected from neighboring
areasconsideringimportant characterslikeneera
yieldand leaf production.




2002-2012

Coconut cultivation hasundergonetremendous
transformation during the past 60 to 70 yearsin the
country. Thetraditional coconut areaswerethe coastal
regionspredominately west coast and some pocketsin
theeast coast. Thespread of coconut fromthetraditiond
stateslike Kerala, Tamil Nadu, Andhra Pradesh and
West Bengal to non —traditional states of north and
north eastern regions like Madhya Pradesh, Bihar,
Assam, Tripura, and Arunachal Pradesh etc. hasbeen
very fast. Eveninthetraditional states, thecultivation
has gonebeyond the coastal beltstointerior zones. Four
new centres, two each for coconut and oil palm, were
added to the project during 2009. Two centres
viz.,Sabour (Bihar) and Navsari (Gujarat) for coconut
andtwo oil pam centersMadhopur (Bihar) and Pasighat
(Arunachal Pradesh). The Eriophyid mite, a new
coconut pestinIndia, hasinfested largeareasinKeraa,
Tamil Nadu and Karnataka. Probably no other pest
hasthreatened the sustenance of yieldsin aperennial
crop likecoconut. The coconut farmersaredemanding
aspecific recommendation that suitstheir agriculture.
In particular, the coordination centers have the task of
carrying out regional adaptation paths on the basis of
thetechnol ogiesdevel oped at theresearch indtitutesand
SAUs.Monitoring of the population dynamics of pests,
with special attention to emerging pests, has been taken
up by al centres. The nucleus culture of parasitiod of
Opisinaarenosdla hasto be maintained by the centres
for supply to extension agencies/progressivefarmers.
The major thrust for the future will be in suit
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conservation of local germplasmintheagro climatic
regions.Shortage of eite planting materia sisoneof the
major constraintsinincreasing theproductivity. Since
root wilt eradicationisto befollowed simultaneousy
by replanting programme, generating elite planting
material become very important to augment the
production. One of the significant contributionsof the
coordinating centers like Arsikere, Ambajipeta,
Ratnagiri, and Veppankulam under the project hasbeen
the supply of planting material to farmersaswell as
developmental agencies.

Themajor recommendationsemer ged out during

2002— 2012

Thedecade saw release of number of varieties hybrids

of coconut from different centersin collaboration with

CPCRI. Highyielding hybridsin oil paim was also

identified as potential candidatefor releasein coming

years.

Kalyani Coconut-1

e A sdectionfrom Jamaican Tall, comesto bearing
by 72 months. It gives 14066 nuts/halyear with an
average yield of 80 nuts/palm/year. The copra
content is 154 g/nut with coprayield of 12.3 kg/
pal m/year. Tender nut quality of thevariety isgood
with 350 ml of water, 4.9 % of total sugar content
and high potassium (2347 ppm) content.

¢ Recommended for West Bengal

Gauthami Ganga

e Itis a selection from the local early bearing
germplasm accession, Gangabondam, with an
averageyield of 80 to 90 nuts/palm/year. Dwarf
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pamwith semi circular canopy with oblong shaped
green colour fruits. Yields 12813 nuts/ hectare per
annum with copracontent of 156.68g/ nut and an
oil content of 68 %.

Recommended for Chhattisgarh, AndhraPradesh,
Maharashtraand Tamil Nadu states

KeraKeralam

Itisasdectionfromthepopular loca accession of
west coast region of India, viz., West Coast Tall. It
isatall coconut variety. Itisfound to bepromising
and adaptive to wide ranging cultivation zones;
comesto flowering in 58 months. Yields 147 nuts/
palm/year withirrigation. In east coast region of
Tamil Nadu, it recorded higher nut yield by 19to
48% over theprevioudy released varieties. It comes
upwdl invariedtypesof soil including sandy, sandy
loam and red sandy loam with pH ranging from 6.0
t0 8.0.

Recommended for statesof Kerala, Tamil Nadu
& West Benga

Konkan Bhatye Coconut Hybrid-1

Itisacrossbetween GBGD xECT andreleasedin
theyear 2007, tall palmwith semi- circular bearing
at 66 monthswith green colour oval shapedfruit. It
isahighyielder with better copraquality than West
Coast Tall and Pratap and with better oil content
than ECT (67.10%). Thishybrid yields 122 nuts/
pal m/year (20300 nutshalyear) with coprayield of
22.08 kg/pam/year i.e. 3.43 tonnes/halyear. It is
res stanceto stem bleeding diseasesand moderately
resistanceto leaf blight and bud rot.

-

Recommended for Maharashtra

KeraBastar

Itisselection from Fiji Tall and excellent coconut
variety withwide adaptability. Thenut yield ranges
from 110to 117 nuty/palm/year with acoprayield
of 2.5t0 3.1 tonnes/ ha. Widely adapted to different
agro- climatic zones. Quantity of tender nut water
is332ml and total sugar content intender nutis6.2
g/ 100ml.

Recommendedfor Chhattisgarh, AndhraPradesh,
Maharashtraand Tamil Nadu

KalpaDhenu

ItisselectionfromAndaman Giant Tall anditisa
regular bearer, relatively tolerant to drought. The
palmsaretall, robust and bear large, green nuts.
Thetender nut water of thisvariety contains4.92g
total sugars/100 ml, 1.3 mg free amino acids/100
ml, 2650 ppm potassium and 24.6 ppm sodium. It
commencesfloweringin 67 monthsafter planting.
The quantity of tender nut water is290 mi/nut. The
averageyield 15012 nuts'ha, coprayield 3.66 ton/
ha

Recommended for Kerala, Karnataka,
Maharashtra, Tamil Nadu and Andaman & Nicobar
Idands

KalpaPratibha

Itissaectionfrom Cochin ChinaTdl and suitable
for tender nut and copra. Thevariety isaregular
bearer, relatively tolerant to drought. Thenutsare
large, round in shape and predominantly greenin
colour. Thequality of tender nut water isgood with




5.5gtotal sugars/100ml, 1.1 mg freeamino acids/
100 ml, 2150 ppm potassium and 21.7 ppm
sodium. Thequantity of tender nut water is448 ml/
nut. Theaverageyield 15874 nuts/ha, coprayield
41 g/haand oil 27 g/ha.

Recommended for Kerala, Karnataka,
Maharashtraand Tamil Nadu

KalpaMitra

Itisselectionfrom JavaTall and aregular bearer,
relatively tolerant to drought and produceslarge,
yellowish green, oval shaped nuts. Thevariety is
suited for west coast region of the country and West
Bengd. Suitablefor ball copra. Thetender nut water
of thisvariety contains5.7gtotal sugars’100ml, 1.3
mg free amino acids/100ml, 2150 ppm potassium
and 23.5 ppm sodium. The quantity of tender nut
water is495 ml. Theaverageyield 13973 nuts/ha,
coprayield 34 g/haand oil 22 ¢/ ha.
Recommended for Kerala, Karnataka,
Maharashtra, Tamil Nadu and West Bengal

Kalpataru

Itisasdectionfrom Tiptur Tall accession, suitable
for ball copraproduction. Theaverageyield 20300
nuts’ha, coprayield 35 g/haand oil 25 g/h.
Recommended for rainfed andirrigated regionsof
Karnataka, Tamil Nadu and Kerala

KalpaSamrudhi

A crossbetweenMY DxWCT isahighyielder (104
nuts/palm/year) with higher copraout turn (3.1t/
ha) and oil content (68.0%). It wasrecommended
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for releasefor the North East region by AICRPon
Palms, Kahikuchi centre in collaboration with
CPCRI, Kasaragod. The hybrid is semi-tall,
precocious bearing (comesto bearing at 5 years)
moderately tolerant to stem bleeding, red pam
weevil and crown choking disorder.
Recommended for Keralaand Assam

KalpaJyothi

Dwarf variety (selection from Malayan Yellow
Dwarf) with yellow fruits, yielding on an average
114 nutsper palm per year under rainfed conditions
with estimated coprayield of over 16 kg per palm
per yesr.

Recommended for cultivation in Kerala and
Karnatakafor tender nut purpose.

KalpaSurya

Dwarf variety (selection from Malayan Orange
Dwarf) with Orangefruitsfor tender nut purpose.
The averageyield is 123 nuts per palm per year
under irrigated conditionswith estimated copraout
turn of 23 kg per palm per year.

Recommended for recommended for cultivationin
Kerala, Karnatakaand Tamil Nadu.

Kalpa Sreshta

A crossbetween MY D xTPT withameanyieldis
167 nuts/palm/year andhigh copraout turn of 35.9
kg/palm/year or 6.28t/ha copra. The hybrid is
suitablefor tender nut and ball copraa so.
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Germplasm conservation

Germplasm collection and conservation plays
aprimerolein crop breeding asthevery objective of
the activity isto preserve the genetic diversity of a
particular plant or genetic stock for itsuseat any timein
future. Research effortswere undertaken to conserve
and eva uate coconut germplasms; collect, conserveand

S
-~

KpaJyothi |

KalpaSurya

evauatelocd germplasm collectionsand evaluatedlite
genotypesfrom germplasmsinmulti-locationtrias.
Atotal of 112 ecotypesof coconut have beencollected
from Assam, Chhattisgarh, Odisha, West Bengal,
Karnataka, Tamil Nadu, Andhra Pradesh and
Maharashtrafor desired traitsand conserved for further
eva uation and depositedin Nationd ActiveGermplasm
Site, ICAR-CPCRI, Kasaragod.

Geneticresourcesmaintained at AlCRP on Palmscentres:

Name of the centre Number of accessions Number registeredwith NBPGR (ICNos.)
maintained

Aliyarnegar 12 610368-79

Ambgjipeta 13 610306-18

Arsikere 20 610333-52

Bhubaneswar 1 612457-67

Jagda pur 10 610323-32

Kahikuchi 15 610353-67

Mondouri 10 612447-56

Navsari 4 610319-22

Ratnagiri 12 599111-16599994-9
599263-69

=




Crop Production
Water management in coconut:
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Dripirrigation: Region specific dripirrigation schedulewasrecommended for improved water useefficiency

Region Months Quantity of water (lit/palm/
day)
. February-May 65
W&:_terq lR I\ngon of January, August -September 55
aml ! June-July, October— December 45
Eagternregion of March-September 80
Tamil Nadu October — February 50
Maidentractsof February-May 65-75
Karnataka Oct-January 40-50
Konkan region February to May 40
October to January 30

Increasing input use efficiency through Drip
fertigation

Based on the studiestaken up on fertigation in coconut
at different Centresof AICRPon Palmsfrom 2007-08
t02012-13, Resultsfrom the study suggest that thereis
apotentia for higher coconut production with efficient
use of water and nutrientsthrough dripirrigation and
fertigation in comparison to conventional system of
irrigation and fertilizer application. Drip fertigation of
N, P and K (i.e., fertilizers applied through drip
irrigation) results in higher coconut yield than soil
application of N, Pand K through conventional ring
baginirrigation.

Aliyarnagar, Veppankulam, Mandouri and
Kasaragod Centres: The nut and coprayield
per palm per year in fertigation of 50%
recommended dose of fertilizer (RDF).
Ambajipeta, Ratnagiri, and Arsikere Centres:
Applicationof 75% RDF through fertigation
recorded significantly higher nut and copra
yield per palm per year compared to soil
application.

By improving thewater and nutrientsutilization,
which can reducethe cost of production by 15
to 20 %, increasethe productivity of thesystem
by 25 to 30 % and resulted in maximum
utilization of availablenatural resources.
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Nutrient management
I ntegrated nutrient management packageswere recommended for the cultivation of coconut in different regions.

S.No Sates INM packages

(gNPK/palm/ year Remarks
1 Tamil Nadu 1000:250:1000 50 % of the recommended nitrogen
2 Assam 500:500:2000 dose could be applied as organic
3 West Bengd 1000:500:1000 manures (Vermicompost) and the
4 Konkan region 1000:500:2000 balance NPK could be applied as
5 Karnataka 1000:250:1000 inorganicfertilizersfor Dwarf x Tdll

By adopting integrated nutrient management packages,
therewasincreasein the productivity of the system by
30 to 40 % and there was improvement in the soil
properties.
Evolving location-specific coconut based cropping
systems:

Popularisation of coconut based cropping
system opened new vistafor growth and rura economy

inthecountry. Theselabour intensive cropping system
model s provide added empl oyment opportunitiesand
also additional income by effective utilization of
horizontal andvertica land, air and sunlight. Thecropping
modelsin coconut tried in different states enableto
identify crop combination which gave 60 % additional
benefit tothefarmers.
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L ocation specific coconut based cr opping system with different crops:

Sl. No. | Region Component crops

1 Tamil Nadu * Coconut + banana+ turmeric + EFY + pineapplet+ tapioca+ bhendi
» Coconut + black pepper + banana+ elephant foot yam + coriander
» Coconut + galanga+ lemon grass+ patchouli

* Coconut + dloe+ galanga +tuls

» Coconut + marigold + gomphrena+ chrysanthemum

2 West Bengal * Coconut + black pepper + pineapple
» Coconut + sarpagandha+ aswagandha +arrowroot
* Coconut + gladiolus + tuberose + gerbera

3 Odisha » Coconut + banana + tube rose (in young coconut garden)
 Coconut + stevia+ artensia

4 Chhattisgarh » Coconut + black pepper + carnation +chrysanthemum
* Coconut + stevia+ amahaldi + sarpagandha+ tikhur + patchouli

5 Assam * Coconut + black pepper + turmeric
* Coconut + pipali + patchouli + citronella+ sarpagandha
* Coconut + gerbera+ tuberose + gladiolus

6 Maharashtra » Coconut + turmeric + banana+ pineappl e + tapioca

» Coconut + sathavari + adulsa+ arrow root + lemon grass + citronella

* Coconut + lily + jasmine+ heliconia

7 Karnataka » Coconut+ banana+ drumstick + French bean+ ladiesfinger + red gram

* Coconut + banana (High water requirement)

» Coconut + annual drumstick (M edium water requirement)

* Coconut + red gram ( low water requirement)

* Coconut + lemon grass + garden rue + tulsi +kalmegh + arrow root + makoi
» Coconut + chrysanthemum + crossandra + jasmine

8 Gujarat » Coconut + turmeric + amorphophallus

9 AndhraPradesh | ¢ Coconut + palmarosa+ mango ginger + patchouli + citronella
* Coconut + Cocoa + Banana + Pine apple + Tomato
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Disease Management
Identification of Indicator Plantsfor Basal Sem rots:
Indicator plant studieswere carried out bothin
pot conditionsand natural sick soil conditions. In pot
experiments, sterile soil wasinoculated with the pure
culture of Ganoderma and seedlingsweretransferred
tothepots. Under, natura conditions, seedsof red gram
and bengal gram were sown in the disease sick soil.
Red gram and Bengal gram plantswereidentified as

Early detection by PCR techniques: Ganoder ma
specificprimer: Primersweredesigned fromITS 1
region of ribosomal DNA of G boninenseAccession
number: X78749 which would amplify an expected
band size of 167 bp. The sequence of forward and
reverseprimerswasasfollows. GAN1: 5 —TTGACT
GGGTTGTAGCTG-3 andGAN2: 5 —GCGTTA
CAT CGCAATACA-3.DNA wasisolated fromthe
Ganodermaisolates and the PCR reaction using the

Indicator plantsfor BSR: Red gram and Bengal gram

indicator plantsfor basal stem rot disease of coconut.
Red gram plantsshowed the symptomsof bark splitting
at the base of the stemwithin threemonthsperiod. The
resultswereconsigtent in al the plantsthat weregrown
in Ganoderma sick soil. Bengal gram plants showed
withering and yellowing of the lower set of leaves
followed by upper leaves and compl ete death of the
seedlingswithin onemonth. Purecultureof Ganoderma
wasreisolated fromtheinfected bengal gram plants

above said primerswas carried out with thefollowing
steps. Itincluded aninitial denaturation at 95°C for 10
min followed by 35 cyclereaction of 94°Cfor 1 min,
58°Cfor 1 minand 72°Cfor 1 min. Thefinal extension
step included 72°C for 10 min. Preliminary results
showed that all theisol ates showed expected band size
of 167bp and also showed some non specific
amplification.




Sem Bleeding disease

Integrated disease management package was
developed for stem bleeding disease whichinvolves
avoidinginjury or damageto the stem, especidly while
tractor ploughing, smearing of talc powder paste
of T.viride/ T.harzianum/ T.hamatumon the bleeding
patches on the stem (paste can be prepared by adding
5ml of water to 10 g of talc powder) and soil gpplication
of 50 g of talc powder formulation of T. viride/T.
harzianum/ T. hamatum in combination with 5 kg
neem cake/pam/year.

Bud Rot

Integrated disease management package
devel oped for bud rot disease, which comprised clean
cultivation, removal of dead and decomposed trees,
cleaning of the effected regionsand application of talc
powder formulation of P.fluorescenceor T. viridein
crown region of coconut seedlings. Therequired quantity
of talc formulation of P. fluorescensor T. virideto be
appliedinthecrown region of coconut seedlingswas
standardized and recommended as5g, 109, 509, 75
g, 100 g, 150 g and 200 g for 6 months, 1 year, 2
years, 3-5years, 6-10 years, 11 - 20 yearsand above
20yearsage of coconut seedlingsrespectively.

L eaf Blight Disease

e Microbial consortiaconsisting of Pseudomonas
fluorescens, Trichoderma viride and Bacillus
subtilishave &l so been devel oped for thebiological
management of leaf blight disease of coconut.

» Root feeding of Pseudomonasfluorescensculture
suspension @ 25ml/pdmat quarterly interva along
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with soil application of P. fluorescens talc
formulation (50g/pa m/yr) + Neem cake (5 kg/pam/
yr) was found to be the best against leaf blight
disesse.

Insect Pest Management

Coconut black headed cater pillar

e Regular incidence of coconut black headed
caterpillar Opisinaarenosella was observed in
coastal digtrictsof AndhraPradesh. This pest was
successtully managed through biological control. A
total number of 62.21 |akh parasitoidswere supplied
during thelast 10 yearsand an areaof 10,678 haof
coconut black headed caterpillar affected gardens
were covered (2013-14).

e A very severe outbreak of this caterpillar was
recordedin 2011 and 2013in East Godavari, West
Godavari and Visakhapatnam districts and by
rel ease of bio agents Bracon hebetor and Goniozus
nephantidis(7.001akhs), the pest was successfully
managed. Thefarmersarevery muchimpressed and
convinced with thetechnology demongratedintheir
fidds

Coconut black headed caterpillar infested and
recovered gardens after biological control
intervention

* Root feeding of bio pesticide Azadiractin F5% @
10ml + 10 ml water and inundativere easeof larval
parasitoids Bracon brevicornis, Goniozus
nephantidis and pupal parasitoid, Trichospilus
pupivoraat recommended dose at 21 daysinterval
for eech treetment intwo phasessignificantly reduced
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Coconut Black headed caterpillar. A technology for
themanagement of coconut black headed caterpillar
involving release of Bracon brevicornis @ 30 no./
tree or Goniozus nephantidis @ 20 no./ treewas
Standardized.

Studies conducted at all three centres viz.,
Ambgipeta, Aliyarnagar and Ratnagiri on olfactory
conditioning of parasitoidsof coconut black headed
caterpillar, O. arenosella by exposing them tothe

odor of larval frass and larval damaged |leaves
reveded that parasitisation levelsof O. arenosdlla
was found to be significantly morein conditioned
parasitoid release treatment than in the
unconditioned parasitoids release treatments .
Hence, while releasing paraitoids against O.
arenosellathey should beinvariably conditioned
for 72 hoursby exposing themto the odor of larval
frassandlarval damaged leaves of O. arenosella

L aboratory for massproduction of coconut parasitoids
Mass multiplication and distribution of Bracon brevicornisand Goniozus nephantidisisbeing taken upinthe
AICRPIabsfor management of Black Headed Caterpillar

\Goniozusjlephantidis culture

Massrearing of parasitoidsat Aliyar nagar
centre

Massrearing of parasitoidsat Ambajipeta
centre




Rhinocer osbeetleand Red palm weevil:

Placement of aggregati on synthetic pheromonetraps
viz., Rhinolure (without feeding stimulant) @ one/
ha; Ferro lure @ one/ hawith feeding attractant
(Sugarcanemolasses2.5kg + 5 ml aceticacid +5gm
yeast) attracted and captured more numbers of
black beetlesand red weevilsof both sexes. Setting
up of attractant traps (mud pots containing
sugarcane molasses 2.5kg/toddy 2.51 + aceticacid
5ml +yeast 5g+longitudinally split tender coconut
sterm/logs of green petiole of leavesof 30 numbers
inoneacreto trap adult red palmweevilsinlarge
numbers. Mud pots containing castor cake
suspension (2.5kg) + 5ml aceticacid 5gmyeast +
longitudinally split tender green petiolesof leavesof
30 numbers/acreto trap adult rhinocerosbeetlesin
morenumbers.
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AnIPM technology involving setting of Rhinolure
trap @ V/ha, leaf axil placement of phorategranules
or naphthaeneballs, release of Baculovirusinfected
adults @ 15/ha and application of Metarhizium
anisopliaeto manure pits has been standardized
for themanagement of coconut rhinoceros bestle.
Vaidation of integrated pest management strategies
for Rhinocerosbeetlewascarriedinfarmer’sfield
(10 ha) and thetechnology wasfound effectiveand
successful inthe managing these pests.

Pipetrap techniquefor rhinocerosbeetle using
rhinolurewastested and popularized
Pheromonetrapping of red pamweevil, rhinoceros
beetlewas popul arized and was effectively taken
up inthe pestsaffected gardensin coastal districts
of AndhraPradesh.




&;ﬁ% ICAR-AICRP ON PALMS

ICAR

Oil Palm

Evaluation of oil palm genotypes for drought

tolerance

e Evaluation of oil paim genotypes for drought
tolerancereved ed that, fiveAfrican duragenotypes
viz., ZS-3, ZS1, ZS6, ZS-3 and TS5 were
drought tolerant based on physiological andyield
characters based on 10 years data.Further they
were selected as mother palms for crossing
programmeto improve the duratypesand durax
pisiferacrosses.

Crop Production

Onthebasisof 18 yearsstudy (1989-2007) onfertilizer
and irrigation requirements for oil palm under
Tungabhadra command area (Karnataka); West

i
!
m

ZS1genotype

Godavari (Andhra Pradesh) and Konkan regions
(Maharashtra) and Cauvery delta regions of Tamil
Nadufollowing recommendationwasgiven.

e Water requirement for adult Oil palmworked out and isasfollows:

Months Water requirement (day/palm)
Basinirrigation | Dripirrigation
Gangavathi
July - October 110-140 55-70
November - February 90-130 45-65
March - June 150 - 220 75- 110
Mulde

October - January 50 100
February - March 80 120- 150




e Fertigation

S.No Sates Fertigation Schedule

1 Tungabhadracommand area (K armatake) 1200:600:1200 N,P,0, and K ,O/palm/year through
2 West Godavari (AndhraPradesh) dripin6equal

3 Konkan regions(Maharashtra) 1200; 600; 1800 g N,P,O, and K, O/pam/year
4 Cauvery deltaregionsof Tamil Nadu through dripin 6 equal

Nucleus seed gardens for released varieties of
coconut

The successful establishment of coconut
plantationsbeginswith producing good-quality planting
materia . Hence, selecting appropriate planting materia
beforefield planting ensureshigher productivity inthe
long run. Direct field planting of coconut seed nutsis
not recommended. Utmost careisrecommended while
selecting seedlings as quality planting materialsis

Tamil Nadu

Kalpa Pratibha,
KeraKeralam

advantageousto enhance productivity andimprovethe
coconut palm’seconomic life. Nucleus seed gardens
were set up to produce high-quality planting material
forreleased coconut varieties at AICRP on Palms
centreswith funding from Coconut Devel opment Board
(48.1akhs). Thismechanism has provided 9.67 lakh
coconut seedlingsof rel eased variety/hybridsto coconut
farmers, contributing significantly to acreageexpansion.

Andhra Pradesh ARSaT
Malayan Yellow Dwarf

Gauthami Ganga. Kalpa
Pratibha, Kera Bastar

Mabharastra

Chhattisgarh
Kera Bastar

Kalpatharn,
Gauthami Ganga

West Benga

Fig 1. Nucleus Seed Gar densof released
varietiesestablished in AlCRPP centres

a, Kera

Keralam
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Nucleusseed garden at Aliyarnagar (Tamil Nadu)




2012- 2022

Theoveral mandate of All IndiaCoordinated
Research Project on PAmsistoidentify location specific
technologiesfor coconut, oil palm, arecanut, cocoaand
palmyrah, that can be recommended for commercial
adoptionintherespective agro-climatic regionand to
develop the technical capability in the National
Agricultural Research Systemin conducting research
onpams. During the XI1 plan period, AICRPon Pdms
wasexpanded toincludearecanut asoneof themandate
crops, and to six more new centreswere added. The
success of cocoaasamixed crop under coconut and
arecanut has been proved beyond doubt and thiscrop
hasavery vast potential inthiscountry. Thereisaso
urgent need for increasing the production of cocoato
meet the demands of the processfactories. Thepams
projects should encompass cocoa also and evaluate
suitablevarietiesunder different agro climatic regions
and develop management practicesfor increasing the
production and productivity andimprovement inquaity
and processing. In the 2017-18 to 2019-20 period,
the EFC approva was issued to open four more
voluntary centresfor cocoaand Palmyra. Asof 2021-
22, thereare 28 AICRP centreswith its headquarters
at ICAR-CPCRI, Kasaragod. Currently 15 centresare
working on coconut, Six on oil palm, four on arecanut,
four on pamyrah and seven on cocoal ocated in different
agro-climatic zones supporting improvement,
production, protection and post harvest processingin
coconut, arecanut, oil palm, cocoaand palmyrah. The
coordinating centresarelocated in 14 statesand one
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unionterritory covering 13 SAU’S/'SHU's, one Central
Agricultura University and four ICAR Ingtitutes. The
AICRP on Palms contributed to the devel opment of
horticultureinthe country through testing and rel ease of
the varieties and technol ogies besides the supply of
quality planting materias. This, inturn, hascontributed
to an increase in the area under new varieties and
technologiesof plantation cropsin severa states.

Themajor recommendationsemer ged out during
2012 — 2022

Coconut varietiesnotified by CVRC

e Kadpatharu

e KdpaSamrudhi
e KapaSurya

e KapaSreshta
e KadpaJyothi

e KapaShatabdi
e KapaRatha

Varietiesrecommended for release

e KalpaGanga: Thehybrid, GBGD x FJT witha
mean yield of 121 nuts/palm/year has been
recommended for cultivationin Karnataka.

e VHC-4:TheTdl x Tal hybrid (LCOT x CCNT),
which givesamean nut yield of 161 nuts/palm/
year wasrecommended for cultivation in Tamil
Nadu.

e KalpaShatabdi: A highyielding Tall coconut
selection from San Ramon isrecommended for
cultivationin Tamil Nadu, Karnatakaand Kerala
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It records an average yield of 105 nuts/ palm/
year and haslarge nuts with a copra content of
272.9g/nut with an estimated coprayield of 28.65
kg/pam.

e AbhayaGangahybrid (GBGD x LCOT) with
an average yield of 136 nuts/palm/year, copra
output of 21.7 kg and ail yield of 15.5 kg/palm/
year wasreleased for commercial cultivationin
AndhraPradesh State.

e Vasista Gangahybrid (GBGD x PHOT), with
an average yield of 125 nuts/palm/year, copra
content of 158 g/nut and oil yield of 15.35 kg/

Palm Based cropping systems

Popularisation of coconut based cropping
system will be open new vistafor growth and rural
economy inthestate. In thiscontext research focusis
needed as economics aspects specialy inrelation to
szeof holdings, plantsspeciesand livestock component

pam/year wasrd eased for commercid cultivation
inAndhraPradesh State.

e  Gauthami Ganga- aselectionfrom GBGD for
tender nut purpose, with an average nut yield of
85 - 94 nutg/palm/year and tender nut water
content of 446-450 ml/nut was released for
commercid cultivationinAndhraPradesh State.

e KalpaRatna-atal coconut variety selected from
Federated Malay States (IND 010 S) was
recommended for releasefor cultivation in the
coconut growing regionsof Karnataka, Kerdaand
Tamil Nadu stateswith copracontent of 162 g/
nut and acoprayield of 12.7 kg/ palm/ year.

N
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e HDM SCS: Coconut Based High Density Multi
Species Cropping System involving cropslike Black
Pepper, Cocoa, Banana, Drumstick, Nutmeg,
Cinnamon, Pineapple, Turmeric, Elephant Foot Yam,
Tapioca, Bhendi and Coriander were recommended
with suitable combinationsfor different regions, which




enhanced the net incometo thetuneof Rs. 1.751akhs
to Rs. 3.251akhg'haas compared to coconut monocrop
(Rs. 70,000 to Rs. 90,000/ha).

e | nter croppingwith medicinal and aromaticcrops:
CropssuchasGaangd, Lemongrass, Patchouli, Pipdi,
Citronella, Aloevera, Tulsi, Palmarosa, Sarpagandha,
Aswagandha, Arrow root, Amahaldi, Sethavari, Garden
rue, Mango ginger, Makoi and Kalmegh were
recommended for cultivation in coconut garden in
different regions- resulted in an additional netincome
tothetuneof Rs. 1.20lakhsto Rs.1.75 lakhs/ha.

e | ntercropping of flower cropsin coconut gar den:

All India Coordinated Research Project on
Palms (AICRPP), has been an important contributor
to the region’s specific coconut research and
development effort. Oneof thepriority areasof research
withintheAICRPon Palms; isto

Arskere(Karnataka), and Ratnagiri(Maharashtra) ina
randomised block design with four replicationseach
taking four coconut palms per treatment. Theflower
cropsweregrownin 84 of theareain theinterspaces
of coconut leaving 16 inthe coconut basins. Marigold,
chrysanthemum, celosa, zinnia, gomphrena, crossandra,
chinaagter and gladioluswere planted every year while
jasmine, lily, heliconia, tuberose, gerberaand bird of
paradise which are perennial in nature were planted
during first year and maintained during subsequent
years. Vermicompost and FY M were used asorganic
manure applied basally, and inorganicfertiliserswere
used astop dressing in split dosages. Therecommended
package of practices was followed as per the regular
schedule. Thefollowing figureliststheflower crops
grownineach centre.

assess the influence of * Chrysanthemum
i : . * Celosia
intercropping flower crops in N ——
coconut on productivity per unit * Marigold

area and system economics in "G
different agro-climaticregions. As
coconut based intercropping with
flower cropsrequiresshort period
of planting time, smaller area
(unutilised spaces between -
coconuts), provides additional
Incometo coconut farmers. From
2012 - 2016, field experiments »HEliconia
. + Jasmine
were conducted at Aliyarnagar +Lily
amil Nadu), Kahikuchi (Assam),

+ Champaka

\

* Chrysanthemum
* Crossandra
* China aster
* Marigold
\ * Jasmine

Ratnagir Kahikuchi
Bird of Paradise
* Gladiolus

» Gerbera
+ Marigold
* Tuberose
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Thistechnology hasreceived wide acceptance/
adoption among the coconut growersof Kanyakumari
district, acoastal district located in the southern tip of
Tamil Nadu which is very often prone to weather
extremities like cyclonic depressions and thunder
storms. Flowers viz.Marigold, chrysanthemum,
tuberose and gomphrenaare cultivated by thefarmers
for usein garland making. Elsewherein Tamil Nadu,
Karnatakaand Maharashtraflowersvizmarigold and
chrysanthemum areintercropped in coconut gardens
sporadically by the farmers targeting Dussera /
Vijayadasami festivalswhenthereisahuge demandfor
flowers.

* | ntegrated Nutrient management under coconut
based cropping system: Application of 50% of RDF
(NPK) + 50% N through organic recycling with
vermicompost + vermiwash + biofertilizer and in situ
green manuring recorded higher system productivity
followed by 75% of recommended NPK + 25%through
organicrecyclingwith vermicompost or fully organic-
recommended fromAliyarnagar, Ambgjipeta, Arskere,
Bhubaneswar, Jagdalpur, Kahikuchi, Mondouri,
Navsari, Ratnagiri, Sabour and Veppankulam centres
for adoption by farmers.

Coconut based cropping systems

I ntegrated far ming system: Integration of coconut
with pasture crops (Cumbu Napier hybrid +
Desmanthus), fodder trees (Sesbania grandiflora +
Leucaenaleucocephala+ Glyricidia) and Tellicherry
breed of goats recorded net income of Rs. 2,54,206/-
per ha with BC ratio of 3.16 as compared to Rs.
1,51,312/- per ha with BC ratio of 2.25 in the
monocrop of coconut at Aliyarnagar centre.

Impact of Integrated farming system: During
COVID-19 pandemic, whenmany industriesandtextile
millsinthecitiesareclosed, therewasreversemigration
of workers back home and everyone could not be
absorbed in agricultural operationsastheagricultura
marketing channels also got disrupted. There were
emotiona setbacksamong therural unemployed youth
but they synthesi sed confidence from the Goat Shed
based Goat farming advocated by AICRP Centre at
Aliyarnagar and ventured into goat rearing on asmal|
scaleto meet their family needs. Frequent enquiriesbeing
received from diverse stake holders, more specificaly
from the software professionalsin therecent days, on
establishing goat shed, underlinetheimportanceof this
tria intheregion.




I nter cropping of flow

I ntegrated nutrient management for tender nut

Site Specific Nutrient Management with secondary
(CasO,. 2H,0 — 1 kg and MgSO, — 500 g per
palm per year) + Micronutrient mixture (FeSO,,
MnSO,, CuSO,, ZnSO,, Borax and
ammonoiummolybdate) @ 1 kg per palm per year
+ Caoconut frond mulching + Azospirillum—2100g
+ Phosphobacteria -100 g + VAM -100 g per
palm per year enhanced productivity by 32 % over
farmers’ practicein Tender nut variety Chowghat
Orange Dwarf at Aliyarnagar. Net Returns and
Benefit cost ratio were Rs. 4.38 |akhs per haand
2.99inINM packageasagainst Rs. 3.10 lakhs per
haand 2.66 infarmer’s practicerespectively.

Disease Management
L eaf blight

Molecular characterization of Lasiodiplodia
theobromaeisolateswas carried out at Aliyarnagar
Centre. Through PCR amplification of ITSregion
of L. theobromaeisolates, an expected amplicon
of 550 bp was obtained and the sequences were
deposited in Gen Bank (Accession numbers,

MG685854, MG685855 and MG 697234).
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At Aliyarnagar Centre, inthefield evaluationtria,
sequentia root feeding of carbendazim @5 g/ 100
ml of water during January and July followed by
propiconazole @ 5 ml/ 100 ml of water duringApril
and October wasfound to beeffectivein controlling
thedisesse.

Sem bleeding

The new fungicide moleculeswith combi product
(carbendazim 25% + Mancozeb 50% WS) was
tested against mycelial growth of Thielaviopsis
paradoxa under in vitro conditions. Cent percent
inhibition of pathogen at lower concentrationi.e. 100
ppm indicated its strong action against the test
pathogen.

Application of neem cake based formulation of
“Trichoderma harzianum” cakes (one cake /
bleeding patch/year) wasfound effectivefor the
management of stem bleeding diseasein coconut in
AndhraPradesh.

Budrot

Talc based formulation of Trichodermareesei @
5 g/coconut seedling at spindle region is




&;ﬁ%  ICAR-AICRP ON PALMS

ICAR

recommended for application during pre monsoon
period inAndhraPradesh State.

Basal stem rot

Soil application of talc based formulation @ 125g
each of Trichoderma reesel and Pseudomonas
fluorescens + 5 kg of neem cakeper padm at yearly
interval havebeen recommended for themanagement
of basal stem rot diseasein coconut.

I nsect-Pest M anagement

Management of rhinocer osbeetle: Application
of CPCRI Botanical cake @15 g/palm + paste@
15g/pamisrecommended againg rhinocerosbestle
injuvenilepamsasit wasfound effectiveinreducing
spindledamage and |eaf damagein coconuit.

M anagement of Eriophyid mite; EffectiveINM
and IPM package involving (i) application of
recommended dose of fertilizers with 20 kg

Release of parasitoid by a farmer

vermicompost and 5 kg neem cake/pam (i) growing
of green manure cropsviz., cowpea/ sunnhempin
theinter rowsand ploughingin situ at flowering
stage(iii) application of Keraprobio (100 g/palm)
(iv) root feeding with fenpyroximate 5% EC @ 10
ml (inthemonth of March) and (v) spraying of palm
oil-sulphur emulsion (during December) is an
effective package for reducing infestation of
eriophyid mitein coconuit.

Management of Rugose Spiraling Whitefly:
Installation of Yellow Sicky Traps in coconut
gardenisrecommended for effective attraction of
RSW incoconut inorder to mitigatetheir incidence,
Black headed caterpillar: Black headed
caterpillar management in coconut was carried out
byproduction and release of parasitoids like
Goniozus nephantidisand Bracon sp.infarmers
fiddsof different regions.
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Supply of parasitoidsto farmers(lnlakhs) in the management of
Black headed caterpillar(2014-2020)
Centre Bracon hebetor/ B. brevicornis Goniozus nephantidis
Ambgjipeta(AP) 43.22 18.69
Aliyarnagar (TN.) 7.33 0.61
Arsikere (Karnataka) 21.41 38.07
Ratnagiri (Maharashtra) 0.86 0.90
Total 72.82 58.27

e Integrated management of Slug Caterpillar:
The IPM packages comprising mechanical
removal and destruction of larva and pupd stages,
installation of light traps @ 5/ha, application of
recommended dose of fertilizers, spraying of
insecticide chlorantraniliprole 18.5% SC @ 0.3
ml/litre and release of potential parasitoid
Pediobiusimbreus @ 60/palmisrecommended
for effectively managing the incidence of slug
caterpillar incoconut.

Oil Palm

Intensive eval uation of African germplasm D x
D and D x Pby ICAR-11OPR, Pedavegi resultedinthe
identification of a few remarkably high- yielding
accessions. As a result of planting dura x pisifera
progenies, oil pdmyield hasincreased substantially and
themajority of hybrid evaluation studiescarried outin

India(MLT) involvedurax pisiferain different agro
climatic regions viz., Tungabhadra command area
(Karnataka); West Godavari (Andhra Pradesh) and
Konkan regions (Maharashtra) and Cauvery delta
regions of Tamil Nadu. Based on the long term
experiment (for 12 years) following hybrid cross
combination wererel eased for cultivation.

Oil Palm hybrids

. NRCOP-2: NRCOP-2 is recommended for
release as Godavari Ratnawith the FFB yield
potential of 22.69 t/hafor Maharashtra.

. NRCOP-4: NRCOP-4 is recommended for
release as Godavari Swarnawith the FFB yield
of 30.11 t/hafor Andhra Pradesh.

. NRCOP-17: NRCOP-17 isrecommended for
release as Godavari Gold withthe FFB yield of
28.37 t/hafor Tamil Nadu.
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NRCOP17 ~ NRCOP4 ~ NRCOP2

I ntercroppingin juvenilephaseoil palm garden :
Thevegetableokraintercropped with oil palm recorded
higher fruit yield and net returnsfollowed by tomato
andbrinjd injuvenileoil pamgarden under Tungabhadra
command areaof Karnataka.
Bio- convertingthebiomassof oil palm -
Ver micomposting

Theincreasing globa demandfor ediblecilshas
resulted intheincrease of oil pam cultivation but there
areconcernsover thelarge amount of (biomass) that
are being generated in the field. The ability of
vermicomposting processto utilize organic waste and
bio-convert them into higher valueadded productslike
vermicompost makesit an attractive technol ogy.

s

S. Vermlcompost

2. Chopping of leaveswith
tractor oeprated chopper

4. Eudrilluseuginiae 3. Vermlcompost| ng in

Readymade plastic bed




Prepar ation of compost bed

- Partiad greenand dried oil palm leavesand frondswere chopped into pieceswith the
tractor driven mechanical shredder

- Chopped material was spread in asingle vermicompost unit alternating with fresh
cow dung durry at 25% of biomass
- Fina layer covered with thick durry of cow dung

- Bedswereincubated for 4-5weeksand moistening was donethrough thetwo foggers

- Moigture content wasmai ntai ned at 60-80% by periodic sprinkling of adequeate quantity
water on the bed turning of waste at weekly interval after 2-3 weeks

- Earthworm species Eudrillus eugeniae wereintroduced at arate of 1,000 worms/
bed after 5 weekswhen material started decomposing

- Watering was stopped one month prior to harvesting of bed. The product wasair-
dried and collected in polythene bags

- Decomposition andfinal vermicomposting wasready after 7 months (chopped) and
12 months (unchopped

00 T 00O
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Theexperiment was performedin compost beds
of plastic, Kaddappa and lateritic stones in open

for preparation of vermicompost. Dimensions, cost of
construction, quantity of chapped frondsand quantity

condition of the shaded yard. Readymade plastic unit
(Fig. 3) havingdimensionsof 3" x 3" x 10" wereused

of vermicompost aregivenintable 1.

Table 1. Dimensions, cost of fixing, quantity of chapped frondsand ver micompost

ﬁlo' Particulars | ©' men(ii%ls/ bed Const?ﬁitti?)zlbed mQaltJSrri] glt\)//vﬁLd(:rg\(N Vglrjna}ncgrtléllpo;st
: (Rs) dung (25%) (kQ) (kg)
1 Readymade
plastic bed 300x 120 x 60 1200/- 600 210
2 Kaddappa 420x 75x 90 9800/- 400 150
3 L ateritic stones 420x 75x 90 9100/- 400 140

Nutrient value of ver micompost

After 7 months of vermicomposting process
using E. eugeniaethefinal produce of vermicompost
was analyzed. The colour of vermicompost wasalso
darker withgranular grainsizeof 1to L.5mmwithblack
colour, pH 6.6, organic carbon (13.50%), nitrogen
(0.75%), phosphorus (0.39%) and potassium (0.89%).
In short, thisstudy suggeststhat the chopped oil palm
wasteswhich were mixed with an appropriateratio of
cow dung could be easily vermicomposted by E.
eugeniaewhen compared to dried un-chopped oil palm
frondsand thevermicompost produced could be utilized
asan efficient organic fertilizer for sustainable land
restoration practices.

Cocoa
Cocoagenotypesareunder evauaionin seven
AICRP (Palms) centrescovering west coast, east coast

and NE regionsand different cropping systemsincluding
arecanut, coconut and oil palm gardens. From the 12
year old trial at Kasaragod (Kerala), Ambgjipeta
(Andhra Pradesh) and Veppankulam (Tamil Nadu),
VTLCH-2and VTLCH-1 were identified as best
performersrespectively in theregionsunder coconut.
Fromtheinitial yearsof evaluation, it was observed
that among 8 year old trees of Aliyarnagar (Tamil
Nadu), Ratnagiri (Maharashtra) and Kahikuchi
(Assam), VTLCP-16,VTLC-17 and VTLC-20 were
best performing respectively, whereasVTLC-57 was
highyielding at Vijayarai (AndhraPradesh) under oil
pam.

Palmyrah

Eva uation of germplasm: 265 (Killikulam) and
272 (Pandirimamidi) germplasm accessions were

maintained and evaluated for yield and quality. Survey i




was conducted at Dakshina Kannada district of

Karnataka, Midnapur district of West Bengal, Puri and

Khordadistrictsof Odisha. 27 germplasm typeswere

collected with distinct characters and conserved at

pamyrah centres,

e Composting of palmyrah |eaf/base/pithwith the
following technol ogy resulted in production of
suitableorganic manurein duration of 100to 105
dayswith sufficient nutrient content. PAlmyrah pith
(100 kg) mixed with poultry manure (10kg), urea
(1kg) trested with Pleurotusfungus 2 bottles (1kg)
+ Ligno Cellulolytic fungi (1kg) + Trichoderma
viride (1 kg) (turning at 15 daysinterva upto45
days). Application of Trichodermavirideon 46th
day and againturning at 15 daysinterval.

Post harvest technology in palmyrah

e  Preservationof neerausing chemical processing-
could be stored under refrigerated condition up to

ICAR-AICRP ON PALMS M
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7 dayswith heeting for 5 min. under 90oC followed
by 0.1% KM Sor 0.1% sodium benzoate and with
membrane processing, neera could be stored
under refrigerated conditionfor 60 daysby heating
for 5min under 900C followed by microfiltration
under 1kg/cm2 pressurefor 10 min.

Storage study of Ready To Serve sap collected
following CPCRI method- had astoragelife of
10hwithout any preservative. Thestudy suggested
that the RTS beverages maintained under
refrigerated condition, showed minimum deviation
inquaity fromtheir initial value. Thesebeverages
remained in acceptable condition for oneday (24
hours).

Pamyrah jaggery prepared frominflorescence sap
iscollected by adopting CPCRI method havinga
shelf life of six months was recommended for
commercid release.

\ Palmyrahjaggery
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Arecanut

Establishment of mother blocksand production of quality planting materialsin ar ecanut

Centre Varieties

Wekawali Shriwardhani, Swarnamangala, Sumangala, Sreemanga a, Mohitnagar, Mangda
and Madhuramangada

Shivamogga Mangala, Sumangala, Sreemangala, Mohitnagar, Swarnamangala,
Madhuramanga aand Shriwardhani

e Burmesecoriander isapopular herb growninthe
Andaman and Nicobar Islands. The herb was
grown asanintercrop in bearing arecanut palms
of variety Samrudhi to study theprofitability of this
herb asan intercrop in thewarm humid tropical
conditions of South Andaman Island. Results
suggested that introduction of Burmese coriander
intheinterspaces could give higher net returns of
Rs. 13,03,065/- asagainst Rs. 9,59,600/- inthe
arecanut solecrop. The B:Cratio of thistreatment
was found to be 3.19 and hence, it could be
recommended for theidand farmers.

Management of koler oga diseasein arecanut: (i)
Alternate management practiceintheplace of Bordeaux
mixture (1%) isrecommended for Malhad region of
Karnataka. This practice involves application of
Fenamidone 10% + Mancozeb 50% (w/w) (sectin) (@
0.3% spray) + adhesive (i) application of Trichoderma
harzianum (IMIl 304056) + Pseudomonas
fluorescens(NCIB 9046) + Bacillusmegatarium
(NCTC9848) @20 ml (105x107 cfu/ml stock solutiory
| water)+ soil application of microbial consortia(talc

formulation) containing al thethreeisolates @ 100 ¢/
plant (Pseudomonas fluorescens + Bacillus
megatarium@ 25 g each and Trichoderma
harzianum @ 50 g) along with 1 kg of FYM/
decomposed compost to the soil per year.

Entomopathogenic nematodes (EPN) for the
management of arecanut white grubs

e Applicationof EPN (Senernema car pocapsae)
(@0.75hillion1J3/ha) doneduring June-July and
combined application of EPN @ 0.75 billion 135/
ha + Imidacloprid 17.8 SL (0.5 ml/ 2 | water)
during September- October to theroot zone are
found to beeffectiveagainst whitegrubs.

Impact on Tribal Communities

Programmesunder Tribal Sub Plan (TSP) were
implemented under AICRPon Palmsfrom 2013-14
onwards. Under the Tribal Sub Plan programmein
Gujarat, Maharashtra and Odisha, quality planting
materia sweredistributed totriba familiesresultingin
area expansion in 20 villages. These programmes
focused ontraining of farmersinusing dimbing machine.




Skill development programmeswerearranged for
triba youth for profitablefarming.

110 farmersof Ghatkawali village, Bastar Block
in Chhattisgarh State were benefitted from the
training programme on * Coconut cultivation and
itsimportancein Bastar Region”. Vegetableseeds,
fertilizers, insecticidesand fungicideswerealso
distributed to 157 tribal farmers.

Coconut seedlings (Banavali- 2325 Nos) and
Nutmeg grafts (1393 Nos) weredistributed from
Ratnagiri Centreto tribal familiesfrom Dehare
Tauka, Paghar DidrictinMaharashtraState. Two

training programmeswere conducted for 115 TSP
Farmersin Dehare Village.

Workshop was organized for demonstrating
“planting technique” and after careto 65 TSP
farmers.

4800 coconut seedlings were planted in the
backyard of tribal housesat K eonjhar, Sundargarh
and Rayagadavillages of Odisha. Farmerswere
encouraged to grow intercrops in coconut
plantations. Different vegetable seeds/seedlings,
fertilizersand other inputswere distributed to the
tribal farmers.




)

AR

ICAR

ICAR-AICRP ON PALMS

Annexurel

Improved varietiesof plantation cropsdeveloped through selection and hybridization under the aegisof

AICRP on palms

SI.No Variety Important traits Nut Copra Recommended Agency
Yield | yield (t states responsible for
(hat ha the release
year ) | year ™)
COCONUT
1 Pratap Highyidd 20826 3.60 | Maharashira Dr. BSKKV
Maharashtra
2. Kamrupa Highyidd 17877 290 | Assaam AAUAssam
3. ALR(CN)-1 Highyidd 22302 3.50 | Tamil Nadu TNAU,
Tamil Nadu
4. Gautami Ganga. | Dwarf, Greenfruits | 13260 3.60 | AndhraPradesh ANGRAU,
AndhraPradesh
5. KeraBastar Highyidd 19740 3.18 | Chhattisgarh,
Maharashtra, AICRPPR,
Tamil Nadu & IGAU,
AndraPradesh Chhattisgarh
6. Kadyani Highyidd 14240 3.9 West Benga BCKYV,
Coconut -1 West Bengal
7. KeraKeralam Highyidd 26019 3.53 | Tamil Nadu,
WestBengal & Kerda  AICRPP
8. KapaDhenu Highnutand oil 14160 34 |Kerda TamilNadu& | ICAR-CPCRI,
yield, drought Andaman & Nicobar Kasaragod
tolerant Idands
9. KdpaPratibha | Highnut,oil yied, | 16107 412 |Kerda Andhra ICAR-CPCRI,
tender nut Pradesh & Tamil Kasaragod
Nadu
10. KdpaMitra Highnut and ail 15222 | 3.68 | Kerala& WestBenga | ICAR-CPCRI,
yield, drought Kasaragod
tolerant
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11. | Kadpatharu Droughttolerant, | 20709 | 3.64 |Kerala Karnataka& | AICRPP,UHS
ball copraand Tamil Nadu Bagakot
Highyidd
12. | KdpaJdyothi Dwarf, Yellow 19935 — Kerala, Karnataka& | ICAR-CPCRI,
colour fruit, tender Assam Kasaragod
nut purpose
13. |KapaSurya Dwarf, orange 21593 — Kerala, Karnataka& | ICAR-CPCRI,
colour fruit, tender Assam Kasaragod
nut purpose
14. |KapaShatabdi |Highcopraoutturn| 18375 | 5.01 |Kerda Karnataka & | ICAR-CPCRI,
and tender nut Tamil Nadu Kasaragod
quality
15. |KapaRatna Suitablefortender | 17482 261 |Kerda Karnataka & | ICAR-CPCRI,
nut, for tapping Tamil Nadu Kasaragod
inflorescence sap.
Itisalsotolerant of
drought conditions.
Coconut Hybrids
16. Godavari Ganga Highyidd 18585 2.79 | AndhraPradesh ANGRAU,
(ECT x GBGD) AndhraPradesh
17. |Konkan Bhatya Highyidd 20532 347 |Maharashtra Dr. BSKKV
Coconut Hybridl Maharashtra
(GBGD x ECT)
18. |Vasista Ganga Highyidd 22125 3.88 |AndhraPradesh & Dr.YSRHU,
(GBGDx PHQOT) Karnataka AndhraPradesh
19. KdpaGanga | Highyidd,suitable | 21417 3.38 |Karnataka USH, Baga kot
(GBGD x FJT) for ball copra
production
20. AbhayaGanga Highyidd 22400 3.79 | AndhraPradesh Dr.YSRHU,
(GBGDxLCT) AndhraPradesh
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21. VHC4 (LCT x Highyidd 28497 | 4.27 Tamil Nadu TNAU, Tamil
CCNT) Nadu
22. KdpaSamrudhi Dua Purpose 20744 435 |Kerala & Assam ICAR-CPCRI,
(MYDxWCT) | variety, drought Kasaragod
tolerant, higher
nutrient use
effidency
23. KapaSreshta Dud purpose 29227 | 6.28 | Kerala & Karnataka | ICAR-CPCRI,
(MYDXTPT) | vaiety, highyidd Kasaragod
OIL PALM
S.No |Hybrids Important traits | FFB Oil to Recommended Agency
yield (t | bunch states responsible for
ha?) (%) the release
1 Godavari Swarna Highyidd 30.11 | 21.25 West Godavari ICAR-11OPR,
(AndhraPradesh) & Pedavegi
Tungabhadracommand
area( Karnataka)
2 Godavari Ratha Highyidd 22.69 26.5 Konkan region of ICAR-1IOPR,
Maharashtra Pedavegi
3 Godavari Gold Highyidd 28.37 | 21.28 | Cauverydetazoneof | ICAR-IIOPR,
Tamil Nadu Pedavegi
ARECANUT
S.No Variety Important traits | Mean |Potential | Recommended states Agency
dry dry responsible for
kernel | kernel the release
yield yield
(hat (hat
year 1) |year *)
1 Sumangda Highkerndyield | 3900- | 7400- | Karnataka & Kerala | ICAR-CPCRI,
andhighrecovery | 4350 7700 Kasaragod

of chali




Sreemangda Highdry kernel 4240- | 7100- | Karnataka & Kerala | ICAR-CPCRI,
and bold nuts 4500 7300 Kasaragod
Mohitnagar Highdry kernel 5030 7540 | Karnataka, Kerdla & | ICAR-CPCRI,
yidd North Bengd (West Kasaragod
Bengd)
Samrudhi Highdry kernel 5987 — Arecagrowingareas | ICAR-CPCRI,
yieldwith bold nuts of Andaman and Kasaragod
Nicobar Idands
SAS1 Highdry kerndl 7193 — Srdregion(Hill zone) | UHS, Bagalkot
yield & Better of Karnataka
storageof dried

nuts
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For plantingmaterial requirementsand further infor mation contact:

COCONUT

Director,

|CAR- Central Plantation Crops Research Ingtitute,
Kudlu Post , Kasaragod,

Kerala 671 124.

Phone— 04994 232893/232894/232895
Website: www. cpcri.gov.in

Emall : director.cpcri@icar.gov.in,

directorcperi @gmail.com,

Projector Coordinator (Palms),

ICAR- All IndiaCoordinated Research Project,
|CAR- Central Plantation Crops Research Ingtitute,
Kudlu Post , Kasaragod,

Kerda671 124.

Phone—04994232733

Website: www. aicrppams.resin

Email : pcpalms.cpcri@icar.gov.in,
acrppams@yahoo.com

Professor and Head,

Horticultural Research Station,

Ambajipeta, East Godavari District 533 214.
AndhraPradesh.

Phone: 08856-244436/243711
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