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I ENICE]

YT HHe IRAR HY H Ag@yol e R 8 iR I HY Iered, ISR Ford, A0
ATSHTADT, ATfTd Pedd AT DI T[T AR FATd & B aTell BATE H BB AN <l © | 90T HheT
T 3refeqaRer # Hg@yel ANTE <dl & | S¥fefy fhdmi & wearor gARad &3 iR Sy &3 &1
S B D foTg U BHSA &3 B IeqTaehdl, AMIEdT R ReRar § Add GuR 3fd A ¢ |

AT 1972 ¥ RIIUT 3G WRARI FAIT TS AT IRISHT <2 & A= Hiy—ieraryg el
BT IS BT dTel 28 AT Dal & -icad o ARIH U AIRI, GURI, DIDI, Td T8 3R YMHRT
(amiRT) R AT 3R Ry SRS foy U I HE @ wU § BRI dRar ¥ | a9 2024 @
SR, B GUR, TAiRId AAEH, Bl UTe, B WReV, B Helg b dIG Bl ddbeild, e
T SRIhH TT Ul TR H Ag@ayol WIfd &< &l T8 |

9 99 @ GRM, del a8 & NRCOP-9 3R NRCOP-37 H&R A6l el @i T2l dal Bl I
JUST U Bl HHHLT: AT 3R AT HGIRTSAT & T Al H WAl & oy SR R DI RABTRE
TUFh TSI SUATH & | BIDT H, B, ARG, B, T T IR ORI H Tl & fory et iR
SIRI VILCH-1 3R VILCH-2 SaR Al &l daia fhw fadres |fffd (CVRC) gRT ife™gfa fhar
gl

g Wal Sall ARIA & IUTe 3R HBR Db & foy d8aR I g™ &1 & Ieed 9,
AT D&l W 13 I ATRIS THATSH BT Ig—JATH W Y6 [HAT AT TAT 15 ARASIAS SAdl ATRISA
SIFICTSUl DI IUST ARAHAT ST TN & FAIT Heddh & AT AT ITAT | UHHRT & AT
3R fI8R ¥ STl Her arel Ssed (TaRIT™) Bl U8 9g—oI[ Wievl H Haed 3R eMie $HRe
@ folU Thd @1 T8 | FHfad ST« U dcd HGed, Tabigd T Jaee AR GATaRU—AThel dIc
TeET IR —ARTCRIBIRE T GIR & | TR Pieh 3R dHARAT &1 Iregeardl FRET & |re—arer
Sifdd R & 98 THM IR ST IR S8 Wdl H Bled & Had A JIRgel YRAI FAfd a1 JTJ4e
T RIS Fedd ¥ fEhre Bae GRE ROl Bl 3R HoIqd [T |

AL B WA B FHIAT B, SRl A WAAepare) R faR—{awel &=, Wi &
HIHA B fy RABIRET TIR R 3R ead H ASINHS ITHET DI Holgd DR & oy 21523
3T, 2024 & SR (B8R PV FEIAETE, AR ¥ RIS ARAI AT AT JJHET URATSTD! 3341
1Y AHE dSHAINTT @ T3 ol |

9 URATSHT B Fdd WicdTed iR qRfF & fog # 1. 2y ures, |fvd (SAR) vd #eii+esd
(CAR), BTAEET MR Ah HRAT U1 AT AT 5 | H Sl 0. &. 8, SU—HgIQed (Jrrar
fasm), qen €1 91 9. ucd, 98ad ARIHQEd (Fel UG Y9 Hel), SMEHITRTR (CAR), T8 facell gRT
feU T AR iR AEANT &1 HAsAydd WIHR HAT & | $9d I, H 34 HRIDHA & Bl
fehar=ag H FIRAR WA 3R UAre o & oy Sf. &. 4. 8aR, e, 91 P. 31, . — daid Y0l
TS LT TR (ICAR CPCRI), BIRIRANS, AT ©F. &. Juol, Faerd, 91 $. o, U. — AR del
TS AFAY WA (CAR IIOPR), UGTA, T Wl Blfad g=gdia @b $HRal o |

§ |AIT AT BRI BT TIARAT BT Aheragdd Fnd w1 H Ay 1Y 3/ed ANTar
@ oY 3Rgel AR HAAT A1S STET URASHT dal & AT d=I-hl, Th-id! Bl TIfs
HHATRAT AR FETID HHATRIN & FAUT TITAT DT ARIEAT BT &, [SHNRIeT AR FARIT TS e
™ URATS IS AN G AfdeadhRTafERl o FRE, Jha iR Tarl § Sf. gHdar v, d=ma (=S )
% S WA & [Ty STl MR @b HRal g | Rulel & R, dherd ik S Sifcd wa o
¥ ST gforaTder Hey, <, TAT Il IR U. 37R,, 710l Herged, URM A, W1, . 37, U. § dald 90
BRI, BIARITS, §RT & g WA Bl Ppasidgad Wb fhar S 2 |
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|.PREFACE

Pantation cropsplay avita rolein Indian agricultureby subgtantialy contributing to agricultura production,
employment generation, rura livelihoods, industrial raw materia supply, and export earnings. The plantation
sector supports millionsof farmersand other stakehol dersengaged in cultivation, processing, value addition,
and marketing, thereby making asignificant contribution to thenationa economy. Sustainableimprovementin
the productivity, profitability, and resilience of plantation cropssector isthereforeessentia for ensuringfarmers
welfareand strengthening the agricultural sector.

TheAll IndiaCoordinated Research Project (AICRP) on Pams, establishedin 1972, servesasanational
platform for coordinated, |ocation-specific research on coconut, arecanut, cocoa, oil palm, and palmyrah
through anetwork of 28 research centresrepresenting diverse agro-climatic regionsof the country. During
2024, theresearch programmerecorded significant progressintheareasof cropimprovement, genetic resource
conservation, crop production, crop protection, post-harvest technol ogy, and technol ogy dissemination. Among
themajor outcomes of theyear, two oilpalm hybridsNRCOP-9 and NRCOP-37 wereidentified for release
for cultivationinthe coastd regionsof Tamil Nadu and AndhraPradesh, respectively, considering there higher
freshfruit bunch and oil yield. In cocoa, therecommended and released hybridsVTLCH-1and VTLCH-2
for cultivationin Kerala, Tamil Nadu, Karnataka, Andhra Pradesh, and Gujarat, and were notified by the
Centra Varietal Rdease Committee (CVRC). A new multi-locationtrial comprising 13 dwarf coconut genotypes
wasinitiated across seven AICRP centresto identify superior parental linesfor tender nut production and
hybrid devel opment, while 15 promising tall coconut genotypeswere brought under coordinated eval uation
for yield potential and toleranceto cyclonic winds. In palmyrah, early-flowering accessions collected from
Odishaand Bihar wereidentified for multiplication and inclusoninmulti-location trias. Coordinated research
a so generated | ocati on-specific recommendati ons on nutrient management, integrated di sease management,
and eco-friendly pest management. Large-scale production and field release of biological control agents,
together with nationwide surveillance of major pests and diseases, further strengthened sustainable crop
protection strategiesacrossthe Al CRP network.

The XXXI11 Annua Group Meeting of theAICRPon PAmswasorganized at Bihar Agricultural College,
Sabour, during 21-23 August 2024 to review the progress of research, deliberate on emerging research
priorities, formul ate recommendationsfor future programmes, and strengthen coll aborative research across
thenetwork.

| consider it aprivilegeto expressmy sincere gratitudeto Dr. Himanshu Pathak, Secretary, DARE and
Director Genera, ICAR, for hisconstant encouragement and support. | gratefully acknowledgethe guidance
and support extended by Dr. S. K. Singh, Deputy Director General (Hort. Science), and Dr. V. B. Patel,
Assistant Director General (Fruitsand Plantation Crops), ICAR, New Delhi. | also expressmy sincere
thanksto Dr. K. B. Hebbar, Director, ICAR—Central Plantation Crops Research Ingtitute, Kasaragod, and
Dr. K. Suresh, Director, ICAR- ndian Ingtitute of Oil PAlm Research, Pedavegi, for their continuous support
and encouragement in the successful implementation of the programme,

| place on record my appreciation for the dedicated efforts of all the scientists, technical personnel,
administrative staff, and supporting staff at theAlCRPon Paims centresfor their valuable contributionsin
successful execution of theAICRPactivities. Thesincere effortsof Dr. SumithaS., Scientist (SPMA) in
monitoring Al CRPPreporting activities, compilation and preparation of thisAnnual Report isappreciated.
Theassistance rendered by Mrs. Elizabeth Mathew, Senior Research Fellow, and Mrs. Arathi, PA, PC Cell,
ICAR—CPCRI, inmonitoring, compiling, and findizing thereportsisgratefully acknowledged.

A M[}’}‘

Date: 25-09-2025 Dr. B.'AugustineJerard
Place: Kasaragod Project Coordinator
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I, P FRI9T

3IRae MR AT 1S ATHU URASTHT &
Jfafa a¥ 2024 & SR AIRTS, 3iTA UM, Bl
TAT UPRT TS W &F—IRME FHI Bl AR 31E
& 3¢ [6a1 M1 2 | 39 3/l # Bt GuR, Had
STEH, Hel ARV 9T Helg SuRid drenfiat &
&5t # eyl Sydferat urd g8 8 | RIS wad
@ AT B YR, B TG Yd Hoel HRefoT
R el 30 FAFAd TANT Harferd fhy MU 8 | wHd
R & FAId JaTgaR H Jeifhd Hepv SKLx GBGD
q |aifere 137 %ot ufd get ufcr ad Iu, 455 AL
Ui el DIHel RIS ST, 192.35 UTH Ui Het TR
(@TURT) TAT 66.28 U= T B AIHT Tof @I, SIT
R fe TG dAldel Dl gl H Seeikd+r
w9 3Se ol | quEged YA gl (Pink
Husk)fa=Tear arel wkfera TiRIe & 9 |qel @t
UEA @l g dAT SADI FAfR BT Yoo
MEHTYARGRISE I UIGY RIS FAET R
(NBPGR) H _IIT 1T & | 71 dg—ea1+1dh uxiefolt
@ fIT VPM 6, Seychelles Tall, Gandevi Tall,
Kamarupa a7 Odisha Giant dfed AT oid eI
RE 4 RIS Sl &1 994 fhar 131 2
4T x M7 HaHRl & J&ibT H COD x MYD deIm
GBGD x MOD &1 ®Hal AIRI Sced & forw
JNTRIMTSTd FAIS Uil 37 8 | IR § COD x
MYD + Haifeie 956 %ol UfT g7 ufd 99 P
ATRIS FUST AT 602.7 AL Ul Bl STl DI AT
TSl @I, Safd GBGD x MOD # Haifdrd 5-7°Brix
Rl gl S UIY Y | quicherd § GBGD x
MOD = Haifeieh 95.56 Wet Hfdl Jer ufct a¥ Su qeim
628.10 FA. Tl el dedd ATRAA STl @f AT Sl
Al

B IUTGA & T JaIeaR & TSI IS
HaT & ¥ RIS ATRT IgHdet] Jolell & Jldh
¥ AP U e FdET @ AT ATRI S + TR
$fSPT + TN YoITel Falfdis aRY UTg T8 |
S TUTTEH W Rs. 4,63,857 WY 2acIR Y& AT T
2.38 BT AN JUTT U garT | Sifdss Wil &
T WA H U BEH gQTll BT GAbI,
PGPR Consortia, 83 @, &R, YT & Ad2INl bl
I | GEET dof AR Sulphate of Potash @1

50 Uferd A= Il SUAR 3 Hdiftie Yoell ScTadhdl
Td ATIET IT 8% |

R WfteETSiTe (100 A, o= # 5fel) gRT 5T
JUIR ¥ 36HE & I8 Yof AT T Bl <Argar o
279 BT HH TSf DI TS TAT SUST GGHY 138
ufd ge1 ifdl @ 81 718 | 39 SUER W 3.7 BT AN
3T UTRT 8311 | Sifdes FRIZ0T SRIgHI & Sfaid
AMETTS, MY UQel, Hcd a1 AERTE H AIRIA
& Ug dIci & UdEE TG 17.26 @RI Bracon
hebefor, 8.46 IRd Goniozus nephantidis, 44,000
Encarsia guadeloupae., 34,000 Pediobius
imbreus, 242 TTS®HI HTS AT 3.47 ATE
Apertochrysa astur & 3l & IdTed Ud faaxor
forar I gar 2 |

I UM R AFHIT BBAICRP desil # SIRI
8T, STef R FHf~ad URIeToN & Sidiid 38 BRI Bl
gl fbar S &1 2| faSiaR™ § NRCOP-37
(Pedavegi-1) F&R  29.69 T Ul SaCIRTTST Bl
TEBT UG qAT 19.9 fbeliumd SivTd T[0T IR aof
far 2 | ugdies # NRCOP-9 (Pedavegi-2) = 30.
62 <1 Ufdl BECIRATST el 281 SUSI, 20.20 fheliinm
SIS BT WR TAT 21.50 U Tl BT AHT Gl
PR IO Fed SUTEH &HAT TeRid @ B |

PP B HhRI Td FeAMI DT e A AICRP
Tl IR RIS, JURT TAT AT U SR Bt
yonferdl | STRY T AT § | g8+ qRIerl &
3R UR VILCH-2 oI VILCH-1 &I RIS ATemRa
oIl & oY =i AR Urm T T e Bq
SRR fhaT T | IR Hedieh= u<ieroii § VILCP-
16, VILC-17, VILC-20 d2IT VILC-57 fafer=1 &
f—STerary erl vd Searas gonferii & oy siRie i
S & WY H SN E |

UTHRT TSR JTHYT TR GITSHISRYT Bl H
Tl GUR Tl dele SuRid Hefial W) Siad
RET | TH3IRYE, URSHIAS! 3 et 2720 Wil Us
3TR3TS, fheetidherd H 2655 TG JAATHI BT ARET
BT 1T | Hou HaEE Ud dhels SWId Ui &
&3 ¥ +ff Ieeaw T WA g8e | 10 Ufrerd a1 S9d
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AP Aleersafe & AT TR fHaT T Bio—g5s
TS AIRT UISSX Icpe gor-eilerdl, J8ar HSRUI
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T FHUT AT YY), gl ud gegud

ReRET TJoIT 5UfRIeId & BH 41 e A7 J[UreRIT Aeh]
& 3TgHU U TR | drs AN A (RRu) @Rd
Yeror uRRerfaal # gofedl g Rer ver | |enfed
qTe Pa I + ¥ Ju AT 7 TG UaT dxe
dTel UgTe & U H IUANT Bl U TSRT He |
589 204VfeTd @ HeY &l 9T s HIfdd Tq
I T ATaTad didl 9 ue ufded &
HHA °1¢ 7Y, fRRT 18 %ol & o @l Ufded &
Jpfoqsd AT & wY H IUINT BT FAHTa g g8 |

HRIHAT B 3favd fafa= favar wfafafery @ areas
I WENfTeT TR B FROR gerar fear i,
YT BAAT H ST dBIDI DI YA H TSI
fee | fardad & <R WIEARIRY Jcad &
|AfId w3l W g Bl @ [Jer, mgaie
TATRE] B FRETT Ud ST, AT B Tae qe
RA H U0 BHAT Bl IATGDHdT I H Aeedqu

ANTET
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II.EXECUTIVE SUMMARY

TheAlICRP on Palms continued to strengthen
location-specific research on coconut, oil palm,
cocoa and palmyrah, generating significant
achievementsin cropimprovement, crop production,
crop protection and post-harvest technol ogy during
2024. Under coconut, 30 coordinated experiments
were undertaken on crop improvement, crop
production and crop protection. In crop
improvement, the hybrid SKL x GBGD eva uated
at Bhubaneswar recorded thehighest nut yield (137
nuts palm year?), tender nut water content (455
ml nut?), copra content (192.35 g nut?) and ail
content (66.28%), with substantial improvement
over the local variety Sakhigopal Local. Three
conserved coconut popul ationspossessing thenove
pink husk trait wereidentified at Veppankulam, and
their progenies were registered with ICAR—
NBPGR. Promisingtall coconut varietiesincluding
VPM 6, SeychdlesTdl, Gandevi Tdl, Kamrupaand
OrissaGiant, dongwith ninetall and e even dwarf
genotypes, wereidentified for new multi-location
trids. Evauetion of Dwarf x Dwarf hybridsidentified
COD x MYD and GBGD x MOD as promising
combinationsfor tender nut production. At Ratnagiiri,
COD x MY D recorded the highest tender nut yield
(95.6 nutspa N yeart) and tender nut water volume
(602.7 ml nutt), whereas GBGD x MOD recorded
the highest total soluble solids (5.7°Brix). At
Veppankulam, GBGD x MOD recorded the highest
nut yield (95.56 nutspalm* year1) and tender nut
water volume (628.10 ml nut?).

Incrop production, eval uation of coconut-based
multispecies cropping systemsunder coadtd littoral
sandy soilsat Bhubaneswar, identified the Coconut
+ Garcinia indica + Pineapple system with
integrated nutrient management as the most
profitable, recording anet return of Rs. 4,63,857
ha and abenefit:cost ratio of 2.38. Under organic
cultivation, thetreatment comprisingin situ organic

matter recycling, PGPR consortia, green manuring,
cow dung, husk burial and 50% recommended
sulphate of potash recorded the highest system
productivity and profitability.

In crop protection, root feeding of
propiconazole (5 ml in 100 ml water) at three-month
interval seffectively reduced leaf blight incidenceby
27% after 36 monthsand increased nut yieldto 138
nuts palmt yeart, with abenefit:cost ratio of 3.7.
Biologica control programmeswere strengthened
through the production and supply of 17.26 lakh
Bracon hebetor, 8.46 |akh Goniozus nephantidis,
44,000 Encarsia guadel oupae, 34,000 Pediobius
imbreus, 242 Tricho cards and 3.47 lakh
Apertochrysa astur eggs for the management of
major coconut pests across Tamil Nadu, Andhra
Pradesh, Karnatakaand M aharashtra

Research onoilpamwascontinued at SXAICRP
centres, where 38 hybridsare under evaluationin
four coordinated trials. At Vijayarai, the hybrid
NRCOP 37 (Pedavegi 1) recorded a fresh fruit
bunch (FFB) yield of 29.69t ha with an average
bunchweight of 19.9kg. At Pattukkottai, NRCOP
9 (Pedavegi 2) recorded an FFB yield of 30.62 t
ha, average bunch weight of 20.20 kg and an ail
content of 21.50%, demongtrating itssuperior yield
potential.

Evaluation of cocoa hybrids and cloneswas
continued across seven AICRP centres under
coconut, arecanut and oil palm-based cropping
systems. Based on multi-location evaluation,
VTLCH-2 and VTLCH-1 were identified as
superior hybridsunder coconut-based systemsand
recommended for release. Among the younger
evauationtrials, VTLCP-16, VTLC-17,VTLC-
20and VTL C-57 emerged aspromising genotypes
under different agro-climatic regionsand production
systems.
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Palmyrah research continued at four AICRP
centresfocusing on crop improvement and post-
harvest technology. A total of 272 germplasm
accessonswereconserved et HRS, Pandirimamidi,
and 265 accessions at AC & RI, Killikulam.
Significant progresswasmadein valueaddition and
post-harvest technology. Freeze-dried palmyrah
neera powder prepared using 10% or more
maltodextrin exhibited excellent solubility, good
storage stability and moisture content below 5%,
conforming to quality standards. Palmyrah neera
concentrate (syrup) remained stable for 90 days
under accelerated storage conditions. Modified
palmyrah tuber starch demonstrated potential asa
thickening agent for instant soup formulations. In
addition, pectin extracted from pamyrah fruit pulp

Annual Report 2024

recorded yieldsranging from 5.8t0 20.4%, andits
physicochemical propertieswere comparablewith
pectin obtained from conventional commercial
sources, highlighting the potential of palmyrah fruit
pulp asan aternative source of pectin.
Technology dissemination continued to be a
major focus through farmer trainings, frontline
demonstrations, field days, exposure visits, and
extension programmes under SCSP, TSP, and
NEH, facilitating the adoption of improved
technologies across plantation crops. The
coordinated efforts of the AICRP network during
the year substantially contributed to varietal
devel opment, conservation and utilization of genetic
resources, sustainable crop management, and
enhanced productivity of plantation cropsin India
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I11.PROFILE OFAICRPONPALMS

Thepresent day All IndiaCoordinated Research
Project on Palms cameinto existencein theyear
1972 as TheAll India Coordinated Coconut and
Arecanut Improvement Project. The project was
subsequently designated as AICRP on Palms
following theincorporation of oil pamand pamyrah
during the seventh and eighth plan periods. Later,
cocoawas also added as one of the mandate crops
and arecanut centres included during 2014. The
mandate crops, coconut (Cocos nucifera L.),
arecanut (Areca catechu L.), oil pam (Elaeis
guineensisJacq.), palmyrah (Borassusflabellifer
L.) and cocoa (Theobroma cacao L.) play a
significant rolein strengthening the livelihood of
millionsof smal and margind farmersinthecountry
inasustainableway. The project isheadquartered
at ICAR-CPCRI, Kasaragod to carry out the
location specific research on mandate cropswith
thefollowing objectives.

| dentification, conservation and utilization of
elite genetic resourcesfor useful traitsin
pamsand cocoafromdifferent agro-climatic

Evduation of varietieshybridsunder different
locationsand tofacilitaterel ease of varieties
hybrids of palmsand cocoathrough multi-
locationtesting (MLT).

Toimproveinput useefficiency and develop
location-specific palm based integrated
farming systemsto enhancethe productivity
per unit area.

Evolving cost effectiveintegrated insect-pest
and disease management practicesbesides
survey and survelllance of pestsand diseases
for forewarning.

Devel opment of post-harvest technologies
inpamyrah.
List of Centres

Theproject isimplemented in 28 centerswith
its headquarters at ICAR-CPCRI, Kasaragod
among which, 15 centresare undertaking research
trialson coconut, six on oil palm, four on arecanut,
four on palmyrah and seven on cocoa. The centers
arehogted at thirteen StateAgricultura / Horticultural
Univergties oneCentrd Agriculturd University and

regions.
four ICAR indtitutesin fourteen statesand oneunion
territory.
Sate Resear ch Centre(s) Crop(s) Ingtitution
AndhraPradesh Ambajipeta, Coconut, PAlmyrah,  [Dr. Y.SR. Horticultural
Pandirimamidi, Oil Palm, Cocoa Univergty; ICAR-IIOPR
Vijayaral, Pedavegi
Andaman & Nicobar |Sri VijayaPuram Coconut, Arecanut ICAR-CIARI
Arunachal Pradesh Pasighat Oil PAm Central Agriculturd University
Assam Kahikuchi Coconut, Cocoa AssamAgriculturd Universty
Bihar Sabour Coconut, PAmyrah | Bihar Agriculturd University
Chhattisgarh Jagdal pur Coconut IndiraGandhi Krishi
Vishwavidydaya
Goa Old Goa Coconut, Arecanut ICAR-CCARI
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Gujarat Navsari Coconut, Cocoa Navsari Agricultural University
Karnataka Arsikere, Sirg, Coconut, Cocoa, Oil | Univergty of Horticulturd
Bavikere, Shivamogga | Pm, Arecanut Sciences, KSNUAHS
Kerda Kasaragod, Pilicode, |Coconut, Cocoa ICAR-CPCRI; Keraa
Thrissur Agriculturd Universty
Maharashtra Mulde, Ratnagiri, Oil Palm, Coconut, Dr. BSKKV
Wekawdi Cocoa, Arecanut
Odisha Bhubaneswvar Coconut, Cocoa OdishaUniversity of Agriculture
& Technology
Tamil Nadu Aliyarnagar, Coconut, Cocoa, Tamil NaduAgricultura
Killikulam, Pamyrah, Oil PAm  |Universty
Pattukkottai,
Veppankulam
Telangana KondaMallepaly Pamyrah Sri KondaLaxman Telangana
StateHorticultura University
West Bengd Mondouri Coconut Bidhan ChandraKrishi Viswa
vidydaya
Budget
Thebudget for theyear 2024 wasRs 716.33 lakhs
(ICAR Share)
(Rs.inlakhs)
Sl. No.| Head Expenditure e
1. Pay and allowances 460.49 —
2. |TA 22.27 i
3. |RC 167.06 ey s
4 |HRD 23675 S N e~
e e e > meenl
S NRC 9.89 W o U AR e
y Gujaro_1 ‘_ Madhya Pradesh J r .t:[miﬂri M.:u'.am
6. NEH 23.25 e PR N
7. TSP 10.00 kL, e e
) Retmeghd .»\‘*
5. SCSP 21.00 R - Mﬁgmp .
Total 716.33 o 0 e e
K%.:“;‘“ Mumm"?‘ Nicobar
Saff strength e fros
Category Present strength ' ilhiann
Sdentific 31
Technica 14
Supporting 13
Total 58
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Centrewisebudget for 2024 (01.01.2024 to0 31.12.2024) (ICAR shareRs. in Lakhs)

Centre Pay | TA RC |HRD |Eqgpt. Works | NEH | TSP|SCSP| Total
Aliyarnagar 6750 0.90 9.90| 0.00 0.00 | 000 | 000 1.72| 225| 82.27
Ambgjipeta 39.30( 0.80 10.00| 0.00 0.00 | 000| 000 000| 7.00| 57.10
Arsikere 3770 0.70 850 | 0.00 0.00 | 000| 000( 1.70| 1.20| 49.80
Jagdal pur 1650 | 0.53 7.03| 0.00 000 | 000 | 00Of 167| 0.00| 25.73
Kahikuchi (NEH) 23.32| 0.00 0.00| 0.00 0.00 | 000 | 1400 000| 1.20| 38.52
Bhubaneswar 1280 | 0.20 850| 0.00 013 | 000 | 000 0.00| 140| 24.03
Mondouri 280| 0.20 505 0.35 000 | 000| 0.00f 000| 000| 8.40
Ratnagiri 5550 | 0.76 9.25| 0.00 000 | 000 (| OO0 167| 150| 68.68
Veppankulam 5200| 111 7.25| 0.00 0.00 | 000| 000| 000| 215| 62.51
Killikulam 2576 0.16 540| 0.00 0.00 | 000| 0O0O| 000| 0O70| 32.02
Pandirimamidi 33.00| 0.70 8.00| 0.00 110 | 0.00| 0.00| 159| 0.00( 44.39
Pattukotai 2325 0.70 535| 0.35 200 | 000| 000 0.00| 0.00| 31.65
Mulde 18.76 | 0.45 11.35( 0.35 000 | 000| 0.00( 000| 0.00| 30.91
Vijayara 1780 0.50 6.00| 0.00 0.00 | 000 | 00O 000| 190| 26.20
Navasari 1150 0.20 6.25| 0.00 0.00 | 000 | 000( 165| 0.00| 19.60
Sabour 1550| 0.30 10.58 | 0.00 0.00 | 000| 000 0.00| 050| 26.88
Shivamogga 750 0.70 500| 0.39 216 | 000| 0.00] 000f 0.00| 15.75
Wakawali 0.00| 0.10 280| 0.35 000 | 000 | 00O 000| 000| 3.25
Pilicode 0.00| 0.76 510| 0.20 000 | 000 | 00O 000| 000| 6.06
Bavikere 0.00| 0.50 512 | 0.30 350 | 000| 00O 000| 000| 9.42
K Mallapally 0.00 | 0.15 3.00| 0.08 0.00 | 000| 00O 000| 120| 4.43
Srd 0.00| 0.20 3.10| 0.00 000 | 000| O.00f 000| 0.00| 3.30
Thrissur 0.00 | 0.15 145| 0.00 000 | 000 | OO0 000| 000| 1.60
Pasighat (NEH) 0.00| 0.00 0.00| 0.00 000 | 000 | 925 000| 000| 9.25
Si VijayaPuran(ICAR) 0.00| 0.00 610 000 | 000 | 000| 000| 000| 000| 6.10
Goa (ICAR) 0.00| 0.00 575 0.00 0.00 | 000| 00O 000| 000| 5.75
IIOPR, Pedavegi (ICAR) | 0.00| 0.00 525| 000 | 000 | 000| 000 000 000| 5.25
Kasaragod (ICAR) 0.00| 0.00 0.00| 0.00 000 | 000 | 00O 000| 0.00| o0.00
PC cell (ICAR) 0.00 | 11.50 598 | 0.00 000 | 000 | 00O O000| 000| 17.48
Total 460.49 (22.27 | 167.06| 2.37 | 9.89 | 0.00 |23.25|10.00|21.00(716.33

The project isimplemented through the share and 25% share is from State Agricultural
respective State Agricultural/Horticultural Universties.
Univergitieson 75:25 basisof which 75%isICAR
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IV.GENETIC RESOURCESAND CROPIMPROVEMENT

TheAll India Coordinated Research Project
(AICRP) on Palms plays a pivotal role in the
conservation, characterization, evaluation, and
utilization of genetic resources of major plantation
crops, namely coconut, arecanut, cocoa, oil palm,
and palmyrah. Through its multi-location network
of research centres across diverse agro-climatic
regions, the project facilitates the collection and
mai ntenance of val uable germplasm, identification
of superior genotypes, and eval uation of promising
accessonsand hybridsfor yield, qudity, adaptability,
and toleranceto biotic and abiotic stresses. These
coordinated efforts contribute to broadening the
genetic base, supporting crop improvement
programmes, and devel oping high-yid ding, climate-
resilient varieties and hybrids for sustainable
plantation crop productioninIndia

Coconut

Atotal of 11 experimentswere undertaken on
coconut genetic resources and crop improvement
across the 14 AICRP centres located in diverse
agro-climatic regionsof thecountry. Theprogramme
included collection, conservation, characterization,
and evaluation of location-specific and elite
germplasm, involving 113 location-specific
accessons, 12 ditegermplasm accessions, 16 dwarf
genotypes, and 13 promising tall genotypes, in
additionto theeval uation of conserved germplasm
maintained at Bhubaneswar (16), Navsari (19), and

Fig. 1. Field view of Conved ger mplasm a

Sabour (15). Cropimprovement effortsfocused on
the evaluation of 43 location-specific hybrid
combinations(T x D and D x T), 21 location-specific
Tl x Tdl hybridsand multi-locationtridsinvolving
five Tall x Tall and five Dwarf x Dwarf hybrid
combinationsto identify stable, high-yielding, and
widely adaptable genotypes. To strengthen the
quality planting material programme, 10 rel eased
coconut varietieswere evaluated across different
agro-climatic regions, while 21 released varieties
were maintained in nucleus seed gardensfor the
production and supply of genetically pureplanting
meterid.

Conservation and evaluation of coconut genetic
resour cesin different agro climaticregions

Evaluation of conserved ger mplasm

Thistria isongoing at Bhubaneswar, Navsari
and Sabour centresfor the evaluation of coconut
germplasm accessionsfor yield and their response
to biotic and abiotic stresses. The experiment was
laid out asan unreplicated observationa trial with
five palms per accession at Bhubaneswar and
Navsari, and 5-10 palms per accession at Sabour.
The growth and devel opmental charactersof the
evaluated germplasm werefound to be satisfactory
across the centres. The superior -performing
germplasm based on nut yield and coprayield at
therespective centresare presented in Table 1.

- i

Bhubaneswar
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Table 1. Nut and coprayield of promising conser ved coconut ger mplasm

Centre Germplasm Better Performing Better Performing | Highest
Evaluated Dwarf Tall CopraYidd
Bhubanesvar |12 Tall +4Dwarf | Gangabondam GreenDwarf | Tiptur Tall —100.54 | Tiptur Tal —
(2004) (GBGD)—-98.50 nutspalm? | nutspam?year?! 18.41kg
yeart palm?
Navsari (2011) | 15Tall + 4 Dwarf | Gangabondam GreenDwarf | Kappadam Tall —80 -
(GBGD) —80 nutspam nutspalnr! year!
yeart
Sabour (2011) |11Tall +4Dwarf* | Dwarf genotypes did not| Sakhigopal Tall —64 -
performsatisfactorily under local | nuts palmrt yeart
conditionsand wereremoved.

Collection, Conservation and evaluation of
location specific germplasm

The evaluation of location-specific coconut
germplasmwascontinued across 12 Al1CRPcentres
toidentify superior accessions adapted to diverse
agro-climatic conditions. A total of 113 germplasm
access onswere maintained and eval uated under
randomized block design (RBD), observational
trials, or acombination of both, depending on the
land availability and year of establishment of the
experiment. Thetrials, established between 2003
to 2020, comprised 5-12 accessions per centre.
Thehighest number of accessionswasmaintained
at Kahikuchi (12), followed by Bhubaneswar (11),
Pilicode (8), Sabour (7) and Veppankulam (7). The
remaining centres, namely Aliyarnagar, Ambagjipeta,
Arsikere, Jagdalpur, Mondouri, Navsari, and
Ratnagiri, maintained 4—6 |ocation-specific
accessions. The location-specific germplasm

maintained at al centres, except Filicodeand Sabour,
have been registered with theICAR-NBPGR and
assigned | C numbers, facilitating their documentation
and long-term conservation. These evaluations
provide valuableinformation on the performance,
adaptability, and yield potential of locally adapted
coconut germplasm, thereby facilitating their effective
utilization in crop improvement and conservation
programmes. AtAliyarnagar, IC 610370 and IC
610371 wereidentified as promising dua -purpose
accessions suitable for both tender coconut and
copraproduction. At Ambajipeta, threelitelocal
accessions, namely |C 610309, IC 610306 and IC
610307, exhibited superior performanceunder loca
conditions,

Based ontheir superior yield performance, IC
599264 (Adirampattinam SIn) from Veppankulam
was released as the variety VPM 6 in 2023 for
commercia cultivation (Fig. 2). Similarly, Odisha

(TKT-1C599263; AMM - 1C 599264; KGU- 1 C599265; KK U- | C599266;
TMT —1C599267; ALR-ALRCN1; WCT-VPM4)

Fig. 2. Fruit traitsof location specific ger mplasm at Veppankulam centre

n
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Giant (1C 612457) from Bhubaneswar exhibited
cong stently superior performanceover aseven-year
evauation period (2017-18to 2023-24), recording
thehighest cumulativeyield of 466 nutspalm (Fig.
3), dongwithahigh coprayield of 14.85 kg pam
1, Owing to its stable yield performance and
adaptability, OdishaGiant (IC 612457) and VPM
6 (1C599264) wasidentified asapromising location-
specific genotypeandincluded inthemulti-location
trial (MLT) for evaluationinthree other centres.

500
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Fig. 3b.Yield of location specific coconut ger mplasm at Bhubaneswar centre

Evaluation of elitegermplasm

The trial was undertaken to evaluate the
performance of elite exotic coconut germplasmfor
yield potential andtheir responsetobicticand abiotic
stresses under diverse agro-climatic conditions.
Inter-se mated seed nuts of selected exotic
accessionswere supplied by ICAR-CPCRI tothe
participating AICRP centres. The experiment
consisted of six elite exotic germplasm accessions
andonelocal check, laid outinaRandomized Block
Desgn (RBD) withthreereplicationsand four pdms
per accession per replication. The trial was
established at Aliyarnagar, Ambajipeta, Arsikere,
Bhubaneswar, Ratnagiri, and Veppankulam, with

planting carried out during 2014-2016. Thetrid has
now entered the bearing phase, and yield eval uation
IS in progress. The common exotic accession,
Verrikobari Tal exhibited variationintheageat first
flowering acrossthe six AICRP centres, reflecting
theinfluenceof agro-climatic conditions. Theearliest
flowering was recorded at Bhubaneswar (34
months), followed by Veppankulam (40 months),
Aliyarnagar (42 months), Ambgjipeta (42 months),
Ratnagiri (48 months), and Arsikere (58.3 months).
Verrikobari Tall exhibited consistently superior
performancefor nut yield acrossAICRP centres
(Fig. 4) except Arsikere centre, whereadl theentries

performed poorly.

12
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Fig. 4.Yield Performanceof elitecoconut germplasm - Verrikobari Tall acrosslocation

Newtrials

Based on the recommendation of the XX X111
Annua Group Meeting (AGM), anonlinemeeting
was organized on 19 January 2024 at ICAR-
AICRP on Palms, ICAR—CPCRI, Kasaragod, to
reorient the ongoing crop improvement trialsand
strengthen the coordinated trials under breeding
programme. Following detailed ddliberations, itwas
decided to initiate two new multi-location
experiments for the evaluation of dwarf and tall

coconut germplasm acrossdiverse agro-climatic
regions of the country. The dwarf genotypetrial
comprised 13 germplasm accessions sourced from
ICAR-CPCRI, Kasaragod and ICAR-CIARI, Sri
VijayaPuram, namely Cameroon Red Dwarf, Niu
Leka Dwarf, Nigerian Green Dwarf, Laccadive
Orange Dwarf, Dweep Haritha, Dweep Sona, Hari
PapuaOrange Dwarf, Gudanjai, Chowghat Yellow
Dwarf, Kalpa Suvarna, Andaman Orange Dwarf,
Nikkore Dwarf, Chowghat Orange Dwarf (Fig. 5).

Fig. 5. Seed nutsof dwarf accessions
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Thetall genotypetrial comprised 16 selected
germplasm accessions, including nine exotic
access ons—Kappadam, Lifou, Markham, Laguna,
NiuHake, Rotuma, New Guinea, West African Tall,
Rennel Tall, Niu Drau and Kalpa Ratna from
ICAR-CPCRI, Kasaragod, along with five elite
indigenousaccessons sdlections released varieties,
namely Gandevi Tall (Navsari), Kamrupa
(Kahikuchi), OdishaGiant (Bhubaneswar), VPM
6 (Veppankulam), and SeychellesTall (Pilicode).
I nter-se pollination and seed nut productionwill be
undertaken during the current year, and theresulting
seed nuts will be supplied to the AICRP centres
during thefollowing year for raising seedlingsand
establishing multi-locationtrias.

Evaluation of coconut Hybridsin different agro
climaticregions

The hybrid eval uation programme comprised
four experiments, namely (i) Evaluation of new
coconut hybrids of location-specific cross
combinations, (i) Evauation of Tall x Tal coconut
hybrids, (iii) Evaluation of location-specific Tall x
Tall coconut hybrids, and (iv) Evaluation of Dwarf
x Dwarf coconut hybrids. These experimentswere
undertaken to assess hybrid performance for
earliness, yield, adaptability, and stability under
diverse agro-climatic conditions and to identify
promising hybridsfor region-specific cultivaetionand
futurevarietal recommendation.
(i) Evaluation of new coconut hybrids of
location-specific crosscombinations

Thetrial wasconducted at eight AlICRPcentres
viz., Aliyarnagar, Ambajipeta, Arsikere,
Bhubaneswar, Kahikuchi, Mondouri, Ratnagiri, and
Veppankulam to evaluate 43 |ocation-specific
coconut hybrid combinations (Tall x Dwarf and
Dwarf x Tall) developed by the respective centres

Annual Report 2024

under diverse agro-climatic conditions. The
experiment waslaid out in aRandomized Block
Design (RBD) with four replicationsat eachlocation.
The objective was to assess the yield potential,
adaptability, and responseto biotic stresses of these
hybrids and to identify superior region-specific
hybrid combinationsfor commercid cultivetion. The
best performing hybrid combinationsidentified at
different AICRP centres based on nut yield and
copraduring 2023-24 are presented in Table 2.

At Bhubaneswar, thelocation-specific hybrid
Sakhigopal Local x Gangabondam Green Dwarf
(SKL x GBGD) (Fig. 6) exhibited superior
performance, recording a nut yield of 137 nuts
palm?year?, tender nut water content of 455 ml
nut?with’5.28° Brix TSS, copracontent of 192.35
gnut?, and oil content of 66.28%.

Fig. 6. Crown view of SKL x GBGD at
Bhubaneswar
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Table 2. Performance of L ocation-Specific Coconut Hybrid CombinationsacrossAl CRP Centres

(2023-24)

Annual Report 2024

S.
No

AICRP
Centre

Hybrid combinations
under evaluation

Year of
start

Better
performing
Cross

Nut yield
2023-24
(nutspalm™
year)

Copra(kg/
palm)

Aliyarmagar

Arasampatti Tall xMGD,
MGD x Arasampatti Tall,
Kenthali x Arasampatti
Tall, COD x Arasampatti
Tall, COD x WCT

2012
and
2014

ALRxMGD

153.2

27.57

Ambgipeta

ECT x Cochin China,

GBGD x Cochin China,
ECT x PHOT, GBGD x
PHOT, PHOT x GBGD

2011

ECT x CCNT

114.15

15.21

Arskere

TPT x PHOT, TPT x LCT,
LCT x MYD, LCT x
MOD, TPT x MYD, TPT
X MOD

2012

TPTxMOD

98

Bhubaneswar

Sakhigopal x COD, MGD x
Sakhigopal, Sakhigopal x
GBGD, GBGD x GUAM,
COD x Bana(IC- 0612461)

2008

SKL xGBGD

137

16.52

Kahikuchi

Assam GreenTall (AGT) x
CCNT,AGTxMYD,AGT
x PHOT, Bengal Hazari x
AGT, Assam Yellow Tall x
PHOT

2009

AGT x PHOT

96

16.9

Mondouri

LCT x PHOT, PHOT x
LCT, ECT x JavaTdl, ECT
x Jamica, ECT x Bengal
Hazari

2009

ECT x Java
Tal

89.56

Ratnegiri

COD x Benaulim Yellow
Round, COD x Pratap,
COD x Benaulim Green
Long, Benaulim Yellow
Round x COD, Pratap x
COD, BenaulimGreenLong
x COD

2006

CODxBYR

18.83

Veppankulam

WCT x Kenthali, WCT x
MOD, MOD x WCT,
ADOT x COD, WCT x
MGD and Kenthai x WCT

2005

ADOT x
COD, WCT x
MGD

167.8
145.28

22.46
23.79

15
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(i) Evaluation of Tall x Tall Coconut Hybrids

Thisongoing experiment was started with
the objective of ngfiveTal x Tall hybrids,
viz, LCTxADOT,ADOT x ECT, BENT xADOT,
ECTxLCT andWCT x TPT dongwithloca check
at variousagro-climatic regionsduring 2011- 2013.
Thehybridswere produced at CPCRI, Kasaragod
and supplied for evaluation at eight centresviz.,
Aliyarnagar, Ambajipeta, Arskere, Bhubaneshwar,
Kahikuchi, Navsari, Ratnagiri and Veppankulam.

Annual Report 2024

Thetrial hasbeen plantedin threereplicationsand
sx pamsper replication. Preliminary trendsshowed
that thehybrid, BENT x ADOT isbest-performing
hybrid at three centres (Veppankulam, Navsari and
Kahikuchi), whileWCT x TPT (Fig. 7) performed
better at two centres (Bhubaneswar and Ratnagiri),
whereas LCOT x ADOT better performed at
Ambajipeta and Arsikere centres. (table 3).
Continued evaluation isrequired to assessyield
stability and adaptability acrosslocations.

Table 3. Centre-wise Performanceof Tall x Tall Coconut Hybridsunder Multi-location Trials

Hybrid Centre(s) and cor respondingyield (nutspalm 1 year )
BENT x ADOT | Veppankulam (151.61), Kahikuchi (68.70), Navsari (93.25)
LCT xADOT | Ambagjipeta(128.63), Arsikere(96.00)

WCT xTPT Ratnagiri (104.64), Bhubaneswar (110.81)

ADOT xECT | Aliyarnagar (130.70)

Fig. 7. Better performing hybrid WCT x TPT
at Ratnagiri

(i) Evaluation of location-specific Tall x Tall
coconut hybrids

Theexperiment waslaid out in RBD withthree
replicationsand six palmsper hybridsper replication
to evaluate location specific Tall x Tall cross
combinationsfor yield and reaction to biotic and
abiotic stresses at three centres viz., Ambajipeta,
Ratnagiri and Veppankulam. InAmbgjipeta, seven
Tal x Tal hybrids(JavaTal x ECT, PHOT x ECT,
Fiji Tl x ECT, ECT x PHOT, LCT x ECT, CCNT
X ECT, ECT x Fiji Tall) with onelocal check were
planted during 2011. Due to Helen and Philin
cycloneintheyear 2013, some of the accessions
were damaged and the gap filling wasdoneduring
the month of February, 2014. There was no
significant differences between the hybridswith
respect to vegetative growth parameters. Thedata
pertainingtoyidd attributesfor theyear 2024 showed
that ECT x PHOT emerged asthebetter performing
hybrids, with maximum nut yield (122.4 nutspal m*
year?), copracontent (187.24 g nutt), coprayield
(22.92kgpam?), and ail yield (12.92 kg pam).
InRatnagiri centre, among seven Tal x Tall hybrids
(PHOT x BENT, BENT x PHOT, PHOT x BYR,

16
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BYRxPHOT, BGL x PHOT, PHOT xBGL, LCT
x BENT) planted during 2009, the highest nut yield
(102 nutspalm* year?) recorded inBGR x PHOT
with copracontent (177. 50 g). At Veppankulam,
seven T x T crosscombinationsviz, WCT x PHOT,
ECT x Zanzibar, ECT x JavaGiant, ECT x PHOT,
SanRamonx Zanzibar , WCT x CCNT and PHOT
X WCT along with acheck variety VCH 3 were
planted in 2009 asunder planting andtheold palms
were removed during 2015. All the hybrid
combinations produced morethan 90 nutspalm
year?, with ECT x JavaGiant (148.08 nutspalm?

Mean yield of last 5 years (nuts palm™
year™)

coonor | (100)

Ratmagiri Veppankalm

oo I (92.2)

Ambajipeta

LCT=ECT - (86.99)

80 85 90 95 100 105
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year?) and ECT x PHOT (147.66 nutspalm* year
1) recording the highest nut yields, respectively.
However, thereleased hybrid VHC 3 recorded the
highest copracontent (177.4gnut?) and oil yield
(2.5t ha?), indicating its continued superiority for
copraand oil production under the prevailing agro-
climatic conditions. Thefive-year meanyield data
revealed that the hybrid ECT x PHOT at
Veppankulam recorded the highest nut yield (100.0
nutspalm?year?), followed by BGR x PHOT at
Ratnagiri (92.8 nutspalmyear?t) and LCT x ECT
at Ambajipeta(86.99 nutspalm* year?)(Fig 8.)

ICopu yield [kglpalm}‘

(23.5)

Veppankulam

o I (15

PRatnagirl

corr I (225

20

Ambajipeta
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Ambajipeta Ratnagii Veppankebm

ocr N (» 55)
o I (2.17)
e [ (1.92)

0

0.5 1 1.5 2 2.5 3

Fig. 8. Compar ative performanceof superior Tall x Tall hybrid combinationsacr ossAl CRP centres

(i) Evaluation of Dwar f x Dwar f coconut hybrids
in different agro climatic conditions

Thisexperiment was laid out to identify and
devel op dwarf statured hybridsfor tender nut yield
and quality and to screen for pest and disease
resistance. The experiment included five Dwarf x
Dwarf hybridsviz.,, COD x MYD, COD x MGD,

MGD x CGD, GBGD x MOD and CGD x MGD
(Table 4) supplied by ICAR-CPCRI, Kasaragod
and alocal check to three centresduring 2011-12.
The palms were planted in RBD with four
replications and six palms per genotype per
replication.

1
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At Ambajipeta, the experiment wasplantedin
2011. Dueto Helen and Philin cyclonesin 2013,
someof the accessionswerelost. Gap filling was
donewith planting material received from CPCRI,
Kasaragod in March, 2014. I nitiated production of
COD x MY D seed nutsin 2015 and seed nutswere
harvestedin 2016. These seedlingswereraisedin
polypots during 2017 and the sel ected seedlings
were planted in experimental plot in 2018. The

Annual Report 2024

Dwarf x Dwarf coconut hybrids exhibited
consderablevariationintender nut yield acrossthe
three evaluation centres over thelast eight years
(201617 to 2023-24). GBGD x MOD was
superior under the Veppankulam, COD x MY D
performed best at Ratnagiri, and COD x MGD
exhibited consistently good performance across
locations, supportingitsrelatively wider adaptability
(Fig9aand 9b).

Table4. Centre-wise Comparison of Tender Nut Yield in Dwarf x Dwar f Coconut Hybridsduring

2023-24
Hybrid Ambgjipeta Ratnagiri Veppankulam
COD xMYD 37.8 95.6 82.2
COD x MGD 110.8 76.7 89.3
MYD x CGD 85.3 81.6 90.2
GBGD x MOD 718 88.8 95.6
CGD x MGD 86.5 725 85.6
Local check 80.9 63.6 78.3

The GGE biplot-based stability analysiswas
carried out using data from Ratnagiri and
Veppankulam, astheAmbgjipetadatawasexcluded
dueto replanting following cyclone damage. The
andyd sreved ed Sgnificant genotypex environment
(G x E) interaction among the Dwarf x Dwarf
coconut hybrids, indicating differentia responsesof
the hybrids acrossthetwo test environments. The
“which-won-where” biplot identified two distinct
mega-environments, with GBGD x MOD emerging
asthe winning genotype under the Veppankulam
environment, whileCOD x MY D exhibited superior

performance under the Ratnagiri environment,
demonstrating their specific adaptation to the
respectivelocations. Inthe mean performance and
stability view, COD x MGD was positioned close
totheaverageenvironment axiswith arelatively short
projection, indicating comparatively grester sability
and consistent performance across the two
environments. ThehybridsMY D x CGD and CGD
x MGD were located near the biplot origin,
suggesting comparatively lower genotype x
environment interaction with moderate mean
performance (Fig9c).

120
100

N B 00
L= = = i = |
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Tender nuts palm™' year™

Ratnagiri: Year-wise Tender Nut Yield
(2016-17 to 2023-24)
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= CODx MYD
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®CGD x MGD
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Fig.9a. Yield Performanceof D x D hybridsat Ratnagiri
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Veppankulam: Year-wise Tender Nut Yield
(2016-17 to 2023-24)
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Fig. 9b.Yield Performanceof D x D hybridsat Veppankulam
a) Mean vs. Stability b) Which-won-where view of the GGE biplot
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Fig. 9c. Mean vs. Sability view of GGE Biplot and b) GGE biplot identification of winning
cultivarsacrosstwo locations

Production of quality planting material in
coconut

Evaluation of released coconut varieties in
different agro-climaticregions

A multi-location trial was conducted (which
commenced as ademonstration) to evaluate the
performanceof nationdly released coconut varieties
under diverse agro-climatic conditions. Thetrial
comprised 10 nationally released varieties viz.,
Kalyani Coconut-1, Gautami Ganga, Konkan
Bhatye Coconut Hybrid-1, KeraKeralam, Kera
Bastar, Kalpa Samrudhi, Kalpa Pratibha, Kalpa
Mitra, Kdparaksha, and KalpaDhenuaongwitha
local check a eleven centre. Thetrid aimsto exhibit

the adaptability, productivity, and suitability of the
released cultivarsacrossdifferent coconut-growing
regions of the country, to facilitate their wider
adoption by farmers and to explore them for
extended recommendationsin other regions. The
resultsdemonsirate the region-specific adaptability
of the released varieties and their potential for
enhancing coconut productivity under diverseagro-
climatic conditions. The centre-wise performance
of thecultivarsispresented in Teble5. AtArsikere,
Jagdal pur, and Mondouri, Gautami Gangaemerged
as the best-performing hybrid, recording 98.70,
61.00, and 86.00 nuts palm* year?, respectively.
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Tableb. Yield Performance of released coconut varietiesacr ossAI CRP Centres

Name of center | Year of | Ageof | Number of nuts Best performanceof Hybrid/variety

planting | palm | harvested/Palm/

(Years) year

Ambgjipeta 2011 13 89.00 Kapa Samrudhi
Aliyarnegar 2011 13 162.30 Konkan Bhatye coconut hybrid 1
Arskere 2012 12 98.70 Gautami Ganga
Bhubaneswar 2013 1 119.37 Kapa Samrudhi
Jagdal pur 2012 12 61.00 Gautami Ganga
Kahikuchi 2013 1 58.80 Kapa Samrudhi
Mondouri 2012 12 86.00 Gautami Ganga
Ratnegiri 2011 13 117.50 Kerakeradlam
Sabour 2012-13| 12 54.00 KeraBastar
Veppankulam 2011 13 72.00 Konkan Bhatye coconut hybrid 1
Navsari 2013 11 93.33 KapaDhenu

Nucleus seed gardensfor released varieties

Production and distribution of quality planting
material of released coconut cultivarsand hybrids
continued across AICRP centres to ensure the
avallability of genetically pureseedlingsfor farmers,

Table6. Production and distribution of quality planting material acr osscentres

During 202425, quality seedlings of released
varietiesand hybridswere produced and distributed
through the participating centres, thereby
strengthening the supply of improved planting
material for region-specific cultivation (Table6).

S Seedlings
N. Centre Cultivar (s)/Hybrid(s) Distributed
0.
(Nos)

1 | Aliyamagar | KeraKeralam,ALR 1, COD, MGD, CGD, MY D, Kenthali Dwarf,

Ka paSankara, Ka paSamrudhi and Chandra Sankara 57,970
2 | Ambgipeta | Gautami Ganga, Double Century (PHOT), KalpaPrathibha 2625
3 | Jagddpur | KeraBastar 2380
4 | Kahikuchi | Kamrupa 1230
5 | Ranagiri Fiji Tal, East Coast Tall (ECT), Gangabondam Green Dwarf (GBGD),

Konkan Bhatye Coconut Hybrid-1 2074
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Oil palm

All the ongoing oil palm research trialsunder
theICAR-AICRP on Palmsare being carried out
with the contribution of entriesfrom ICAR-I0OPR,
Pedavegi, which servesasthenoda ingtitutefor oil
palm breeding in the country. The AICRP centres
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undertake multi-location evaluation of oil palm
hybridsand progeniesdeveloped by ICAR- [IOPR
toassesstheir regiond oil yidd potentid, adaptability,
and overall performance. Thedetailsof theongoing
experimentsarepresented in Table 7.

Table 7. Ongoing oil palm crop improvement trialsunder thel CAR-AICRPon Palms

Titleof the experiment AICRP Centre(s) | Hybrid/Progeny evaluated
Evaluation of new cross combinationsinthe Pasghat NRCOP 21-30
North Easternregion
Evaluation of new progeny cross Mulde, Pasighat, NRCOP 3140
combinationsinoil pam Pattukkottal and Vijayarai
Evauationof D x Phybridsfor dwarfnessand | Vijayara NRCOP 41-52
yieldinoil pam
Evauation of oil pAmhybrids Mulde, Pattukkottai and [1OPR 53-59

Pedavegi

Evaluation of new crosscombinationsin North
East region

Theexperiment wasinitiated in 2010 at Pasighat
centreto evaluate 10 oil palm cross combinations
(NRCOP-21to NRCOP-30) for growth, yield, and
adaptability under theagro-climatic conditionsof the
North Easternregion. Thetrial waslaid outin a
Randomized Block Design (RBD) with three
replications, comprising six palms per plot. The
experiment isbe ng continued toidentify promising
cross combinationswith superior performanceand
wider adaptability. Significant differences were
observed among the cross combinations for |eaf
production, flowering characters, sex ratio, bunch
productionandyield, whereasplant height and collar
girthdid not differ sgnificantly. Amongthe hybrids,
NRCOP-22 recorded the highest FFB yield of
153.05 kg palm? (21.86 t ha?), followed by
NRCOP-26 with 139.46 kg palm? (19.92 t ha)
and NRCOP-23 with 129.64 kg palm™ (18.52 t
ha?). with respect to flowering traits, NRCOP-26
recorded the highest number of female
inflorescences (10.73 palm®) and the highest sex
ratio (0.60), indicating greater reproductive

efficiency. Theresultsindicated that NRCOP-22,
NRCOP-26 and NRCOP-23 were the most
promising crosscombinationsunder theagro-dimatic
conditionsof Pasighat and continued eva uation for
yield stability and regiona adaptability.

Fig. 10. Field View of Oil Palm hybrid
NRCOP22 at Pasighat, Arunachal Pradesh

Evaluation of new progeny cr osscombination
inoil palm

Multi-location experiment wasinitiated during
2011 at Pettukkottal, Mulde, Pasighat, and Vijayara
toevauateten oil palm progeny crosscombinations

2
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(NRCOP-31to NRCOP-40). Fig. 11 illustratesthe
fresh fruit bunch (FFB) yield of the progeny cross
combinations across the four AICRP centres.
Considerablevariationin FFB yield was observed
among the progeniesacrossthelocations, reflecting
genotype x environment interaction. At Pettukkottai,
NRCOP-38 recorded the highest FFB yield (33.4
kg pam?), followed by NRCOP-33(32.7 kg palnr
1) and NRCOP-32 (30.9 kg palm®). At Mulde,
NRCOP-31 (Fig. 11a) emerged as the better
performing progeny with 31.9 kg palnr?, followed
by NRCOP-40 (30.8 kg pam) and NRCOP-34
(29.9 kg pam?). At Vijayarai, NRCOP-38
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recorded the highest FFB yield (32.3 kg palm?),
followed by NRCOP-33 (29.2 kg paim?) and
NRCOP-37 (28.9 kg palm?). At Pasighat,
NRCOP-37 recorded the highest FFB yield (8.8
kg pam?), followed by NRCOP-32 (6.2 kg palnt
1) and NRCOP-31/NRCOP-35 (6.0 kg palm?).
However, the overall FFB yield at Pasighat was
comparatively lower than at the other centresdue
to therocky substratum of the experimental field,
which adversely affected palm growth and
productivity. Overall, NRCOP-38 exhibited
superior performanceat Pettukkottal and Vijayaral,
and NRCOP-31 at Mulde (Fig 11).

40.0

35.0

Yield of FFB (t/ha)

zlllll|l||lhll I

Q Q Q Q ' Q Q Q Q

(8) (s) s O ) 8] s) 8)
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M Pattukottai
E Mulde
M Pasighat

H Vijayarai

Fig. 11a. FFB yield of the progeny crosscombinationsacrossthefour AICRP centres.

NRCOP 31 Inner Fruit

| NRCOP 31 Outer Fruit |

Fig. 11b. Better-performingoil palm hybrid NRCOP-31 at Mulde.
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Evaluation of D x P hybridsfor dwarfness
andyiedin Oil Palm.

The Experiment wasinitiated during 2013 at
Vijayarai to evaluate 11 D x Phybrids (NRCOP-
41 to NRCOP-51) along with the control 646 for
growth, yield, and dwarfness. Thetria waslaid out
inaRandomized Block Design (RBD) with three
replications, comprising nine palms per treatment
planted inatriangular syssemat 9 x 9 x 9 m spacing.
No sgnificant differenceswere observed among the
hybridsfor pam height, number of leavesproduced
per palm per year, number of bunches per palm per
year, fresh fruit bunch (FFB) yield (kg pam? year
1 and FFByield (t ha' year?). However, significant
variationwasobservedfor collar girth, sex ratioand
average bunch weight. The hybrid NRCOP-45
recorded the highest collar girth (3.02 m), which
wasdatigticaly on par with NRCOP-43, NRCOP-
44 and NRCOP-46. The highest sex ratio was
recorded in NRCOP-42 (0.72), followed by
NRCOP-41 (0.71), indicating ahigher proportion
of femal einflorescences. NRCOP-44 recorded the
highest average bunchweight (19.50 kg) with fresh
fruit bunch (FFB) yield of 215.24 kg palm™ year™.

Evaluation of oil palm hybrids

A multi-location experiment wasiinitiated at
Pedavegi, Pattukkotai, and M ulde using planting
materialssupplied by ICAR-ndian Ingtitute of Oil
Palm Research (I1OPR), Pedavegi during 2021 to
evaluate seven dwarf tenera oil palm hybrids
(I1OPR-53to I1OPR-59), including one check, for
reduced helght increment and enhanced productivity.
Theexperiment waslaid outinaRandomized Block
Design (RBD) with four replications, comprising
nine palms per plot planted at 8.5 m spacingina
hexagonal (equilateral triangle) system. The
objectiveof thetrid istoidentify high-yieding dwarf
tenerahybridswith reduced height increment and
wideadaptability for cultivationindifferent oil palm-
growing regions of the country. The trial has
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completed four years of field evaluation, and the
hybrids have exhibited satisfactory growth and
establishment acrossthe centres.

Palmyrah

Research onthesurvey, collection, conservation
and evaluation of palmyrah germplasm under the
ICAR-AII India Coordinated Research Project
(AICRP) on Plantation Cropscommenced in 1995
at Killikulam (Tamil Nadu) and Pandirimamidi
(AndhraPradesh). To broaden the genetic resource
base and strengthen germpl asm eval uation across
diverse agro-climatic regions, KondaMallepally
(Telangana) and Sabour (Bihar) wereincludedin
the programme during 2017. By 2015, atotal of
265 palmyrah germplasm accessions had been
collected and conserved at Killikulam, while 272
accessions were maintained at Pandirimamidi,
representing a valuable repository for genetic
improvement and conservation efforts.
Pandirimamidi

Eva uation of the palmyrah germplasm collected
during 1991-2015 revealed that most of the
accessionsexhibited along juvenile phase before
attaining reproductive maturity. However,
germplasm collected during 2011 and 2012 showed
comparatively precocious flowering, with first
flowering observed at 13 and 12 years, respectively.
Among the 2012 accessions, the height at first
flowering ranged from 2.88 to 5.20 m, whereasthe
2011 accessionsflowered at heightsranging from
3.19t04.50 m. Notably, accessions2012/Acc.9/4
(femde) and 2012/Acc.9/1 (mde) initiated flowering
at heightsof 2.88 mand 2.90 m, respectively, making
them the shortest palmsat first flowering (Fig 12).
These accessions represent promising genetic
resources for developing precocious and dwarf
palmyrah varieties through future breeding and
Selection programmes.
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2012 in Pandirimamidi

Killikulam

Theneerayield potential of selected palmyrah
germplasm accessonsmaintained at theAICRPon
Palms Centre, Killikulam, was evaluated.
Considerable variation was observed among the
conserved accessionsfor both average daily neera
yieldandtota neerayield per pdm. Amongthe 1995
accessions, 1995/3 recorded the highest average
daily neerayield (0.553 L palm™ day*) and total
neerayield (52.6 L palm?), followed by 1995/1
(0.484 L day* and 46.0 L palm?) and 1995/22
(0.402 L day*and 38.2L pam?). Amongthe 1997
accessions, 1997/21 recorded the highest average
daily neerayield (0.400 L palnr day*) and total
neerayield (38.0 L pam?), closely followed by
1997/18(0.383 L daytand 36.4 L pam).
KondaMallepally

Evaluation of 30 in situ conserved palmyrah
germplasmaccessonsat KondaMa lepaly reveded
considerablevariation for neerayield. Among the
evaluated accessions, HRST SK-20 recorded the
highest averageneerayield (13.99 L pam day?),
followed by HRSTSK-10 (13.06 L palmt day )
and HRSTSK-21 (12.58 L pam* day?).

Sabour

Dwarf pdmyrah pamsidentifiedinNaandaand
Patnadistrictscontinued to exhibit compact stature,
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Fig. 12. FirsE flowering height obser'\)ed at 3.20t03.75m at cbnserved ger r.ﬁplasm'planted duriﬁg

with plant height ranging from 6.00 to 7.15 m,
representing an annual increment of 0.22—0.23 m
over the previous two years (2023-2024). The
averagefruit setinfemaepamsincreased compared
to the previous year’s observations, with 77-80
fruits per pam recorded during 2024. Theaverage
neerayield ranged from9.5t0 15.5L palm*day*
inmale pamsand 9.0to 14.0 L pam™ day* in
female palms. The neeratapping season extended
for 2.0-2.5 months, with the emergence of male
inflorescencescommencing during thefirst fortnight
of April.

Cocoa

The experiment is being conducted at
Aliyarnagar, Kahikuchi, Ratnagiri, and Vijayarai,
where cocoaisgrown asanintercrop under coconut
and oil palm. The trial comprises 14-21 cocoa
clones’hybrids, depending on the centre, and ams
toidentify superior genotypeswith high dry bean
yield, desirable yield attributes, and better
adaptability under palm-based cropping systems.
Thecentrewisedetalsof theexperimenta materias,
main crop, and age of the plantations are presented
inTable8.
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Table 8. Experimental materials, main crop, and age of the plantations
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Centre Clones Main | Ageof | Year of | Dry bean Best
Crop | Main |planting|yield (Kg/ | performing
Crop tree) Clone
Aliyarnagar | 14 CocoaClones (VTLCP-1,3,5, | Coconut |20 Years {2013 2.70 VTLCP-
6,8,9,10,11,12,13, 14,1516 & |Var. 16
VTLC-9) WCT
Kahikuchi | 16 CocoaClones(VTLC-13,15, [Coconut{53Years |2015 191 VTLC-20
17,18,20,23,25,28, 36, 38,39, |Va.
40,128,4A,EYT, & VTLCH-1) |AGT
Ranagiri |21 Cocoa Clones (VTLC-1,13,|Coconut| 34 Years |2012 2.22 VTLC-17
15,17,18,25,37,128, VTLCP- [Var.D x
1,35,6,89,10,11,12,13,14,15,16) | T
Vijayara |14 CocoaClones(VTLC-1,9,13, |Qll 33Years 2012 |2.22 VTLC-36
17, 18, 20, 25, 36, 37, 57, 65, Pdm
128 & VTLCH-3,4)

Arecanut

Evaluation of released Arecanut varietiesin
different agro-climaticregions

Seven released arecanut varieties, namely
Mangala, Sumangala, Sreemangal a, Mohitnagar,
Swarnamangala, Madhuramangala, and
Shriwardhani, planted during 2015 were eval uated

for chali yield at Wakawali and Shivamogga. At
Wakawali, Mohitnagar recorded the highest chali
yield (2.38 kg palm?), followed by Shriwardhani
(2.11 kg palm®) and Sumangala(1.93 kg palm?).
At Shivamogga, Mangd arecorded the highest chdi
yield (2.89 kg pam?), followed by Mohitnagar (2.68
kg palm®) and Sumangala(2.42 kg palm?).
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VarietiesNotified

A significant achievement of thel CAR-AICRP
on Plantation Cropsduring 2024 wasthenatification
of Sx superior varietieshybridsof coconut and cocoa
by the Central Sub-Committee on Crop Standards,
Notification and Release of Varieties (CVRC),
Ministry of Agriculture and Farmers Welfare,

Government of India, videNatification S.O. 4917(E)
dated 13 November 2024. These varieties were
notified for cultivation across different states,
reflecting their adaptability and potential for
enhancing productivity in diverse agro-climatic
regions.

Sl. No.| Variety/Hybrid

Pedigree

Recommended ar ea

Crop : Coconut

1 K& pa Shatabdi

Selection Sanramon Tall

Kerala, Karnatakaand Tamil Nadu

populations

2 Dweep Haritha* Selection from Andaman | Andaman & Nicobar Islands and
Greendwarf Keraa

3 Dweep Sona* Selection from Andaman | Andaman & Nicobar Islands and
Ydlow dwarf Keraa

4 KapaSuvarna* Sdectionfrom Karnatakaand Kerala
Gangadonbam Green
dwarf

Crop :Cocoa

5 Vittal CocoaHybrid-1 -

Keraa, Karnatakaand Tamil Nadu

6 Vittal CocoaHybrid-2 -

Kerala, Karnataka, Tamil Nadu,
AndhraPradesh and Gujarat

*Three coconut varieties, viz.,, Dweep Haritha,
Dweep Sonaand Kalpa Suvarna, werefacilitated

-

4‘1/’ & \ 'J. ™

for release through ICAR-AICRP on Plantation
Cropsduring theAnnual Group Mesetings(AGM).
R :
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V.CROPPRODUCTION

Under the Crop Production programme of the
ICAR-AII India Coordinated Research Project
(AICRP) on Palms, atotal of 11 experimentswere
conducted across the 14 centres to develop and
validate improved production technologies for
coconut and oil pam. Theongoing trialsfocused on
efficient nutrient and water management through
micro-irrigation, coconut-based cropping and
multispecies production systems, high-density
planting of cinnamon asanintercrop, organicfarming,
management of root (wilt) disease, validation of
nutrient formulations, optimization of coconut
harvesting frequency, and nutrient and plant geometry
studiesin oil palm. These coordinated experiments
amto enhance productivity, resource-useefficiency
and sustainability of plantation crop-based
production systems under diverse agro-climatic
conditions,

Coconut

Sudieson fertilizer application through micro-
irrigation techniquein coconut

Sabour

Experiment waslaid outwithsx fertigationleves
viz, T.: Nofertilizer; T,: 25% Recommended dose
of fertilizer (RDF) (NPK) through drip system; T_.:
50% RDF (NPK) through drip system; T,: 75%
RDF NPK through drip system; T,: 100% RDF
(NPK) through drip system; T,: 100% RDF (NPK)
through soil application replicated four timesin
coconut variety Shakhigopal. The recommended
dose of fertilizer was 500:320:1200 g N:P:K per
palm per year. Thefertilizerswere splitinto 8 parts
for application through fertigation. Theapplication
of 75% of the recommended dose of fertilizers
(RDF) through fertigation (T ) recorded the highest
number of inflorescences (9.5 palm), whichwas
statistically on par with 100% RDF through
fertigation (T,). Thelowest number of inflorescences

(7.2pam) wasobservedinthecontrol (T, without
fertigation). Similarly, T, recorded the highest nut
yield (63 nuts pam?), which was statistically
comparablewith T, (54 nutspalm®) and T, (100%
RDF through soil application) with 52 nutspal mr.

Coconut based cropping systemsfor different
agro-climaticregions

Coconut based multispeciescropping systems
under coastal littoral sandy soil

The experiment on coconut-based multispecies
cropping systemsunder coastal littoral sandy soils
was continued at Bhubaneswar and Ratnagiri to
evauatetheeffect of cropping systemsand nutrient
management practi ces on coconut productivity and
system profitability.

Bhubaneswar

The experiment on coconut-based cropping
systems for different agro-climatic regions was
continued at Bhubaneswar under littoral sandy soil
to evaluate the performance of three cropping
systems and nutrient management practices (Fig.
14). Among the cropping systems, Coconut +
Sapota + Pineapple (CS,) recorded the highest
number of inflorescences (11.34 palm? year?),
femaeflowers(220.50 pam?year?) and nut yield
(73.87 nuts palm* year). Among nutrient
management practices, green manuring +
biofertilizers+ organic recycling + soil test-based
nutrient application (N.,) significantly improved
coconut productivity, recording the highest number
of inflorescences (11.94 pam? year?), femae
flowers(251.20 palm year?) and nut yield (82.07
nutspalm year?). Theinteraction treatment CS,
N, was superior, producing the highest number of
inflorescences(12.47 pdm* year?), femaeflowers
(256.22 palnrtyear?), nut yield (89.94 nutspalm
year?), sapotayield (12.78 g ha) and pineapple
yield (92.50 g ha), whilecowpeayield washighest
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(4,632 kg ha?) under CS N.,,. Economic analysis
asorevealed that CS N, recorded the maximum
net return (Rs. 4,63,857 hat) with abenefit: cost
ratio of 2.38, demongtrating that integration of sapota

!n
L
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and pineapplewith coconut, coupled with soil test-
based nutrient management, substantially enhanced
productivity and profitability under littoral sandy
ils

Fig. 14. Field view of coastal littoral sandy soilsat Bhubaneswar

Ratnagiri

Theexperiment on coconut-based multispecies
cropping systemsunder coastal littoral sandy soils
was continued at Ratnagiri to evaluate different
cropping systems and nutrient management
practices. The cropping systems and nutrient
management practicesdid not sgnificantly influence
coconut growth parametersor nut yield. However,
Coconut + Garcinia indica + Pineapple (CS)
recorded the highest number of female flowers
(175.22 palm?) and the highest coconut yield
(101.17 nuts pam), while soil test-based nutrient
management (N,,) recorded thehighest femaleflower
production (178.17 palm™) and coconut yield
(99.89 nuts palm). Among the treatment
combinations, CS)N,, produced the highest coconut
yield (106.00 nutspam?), whereas CS N, recorded
the highest pineappleyield (191.67 kg plot?) and
CS|N, produced the highest snake gourd yield
(85.17 kg plott). Economic analysisreveal ed that
CS, N, (Coconut + Garciniaindica + Pineapple

with greenmanuring, biofertilizers, organicrecyding
and 100% RDF) recorded the highest grossincome
(Rs.770,634 hat), net income (Rs. 563,894 hat)
and benefit:cost ratio (3.73), followed by CS,N,
withaB:C ratio of 3.50, indicating that integration
of Garcinia indica and pineapple with coconut
significantly improved system profitability under
coadtd littoral sandy soils.

Employment generation varied among the
cropping systems and nutrient management
practices. Thehighest total employment generation
(173.5 man-days ha? year?) wasrecorded under
CS|N, (Coconut + Garcinia/Sapota+ Vegetable
withgreen manuring, biofertilizers organicrecydling
and FYM), comprising 41.5 skilled and 132.0
unskilled man-days ha! year. Among the
pineapple-based systems, CS N, generated the
highest employment (171.5 man-daysha! year?),
followed by CS N, and CS, N, (160.5 man-days
ha year! each). Coconut monocropping recorded
comparatively lower employment generation, with

28



== |CAR-AICRPONPALMS

theminimumtota employment (146.0 man-daysha
!year?) observed under CSN, and CS\N,..
Sudieson high density planting of cinnamon
asintercrop in coconut gar den

A multi-location experiment wasinitiatedin 2024
at Aliyarnagar (Tamil Nadu), Ambgjipeta(Andhra
Pradesh), Jagdalpur (Chhattisgarh), Ratnagiri
(Maharashtra), and Veppankulam (Tamil Nadu) to
evaluatethe performance of high-density planting
of cinnamon under coconut-based cropping
systems. Air layersof thecinnamon variety ‘ Konkan
Teg’ were procured from the Ratnagiri centreand
suppliedtodl participating centres. Planting hasbeen
successfully completed at all locations, and pre-
experimental observations, including soil pH and
other baseline site characteristics, have been
recorded to facilitate future eval uation of growth,
productivity, and economic performance under
different agro-climatic conditions.

Organic farming in coconut-based farming
system

Experiment waslad out in Randomized Block
Design comprising of fivetrestments(Soleorganic
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manuretreatments-2, Solechemical fertilization—
1, Integrated options-2), each treatment replicated
fivetimeswith six palmsper treatment. A trench of
15mlengthand 1.3 m (4 feet) width wasexcavated
amidst six coconut pamsfor thetreatments T, —T,.
PGPR consortia, organic manure, husk burial and
50% recommended K., O (600 g K., 0) as sulphate
of potash were applied as per the treatments.
Sunhemp seeds were sown @ 40 kg /hain the
interspaces of the coconut palmsin thetreatments
T, to T, and was incorporated insitu at 45 days
after sowing. The pooled analysisof four centres
revealed Sgnificant differencesamong thetrestments
fornutyield. Trestment T, recorded thehighest nut
yield (121 nuts palmt), which was significantly
superior todl other treatments. Thiswasfollowed
by T, with 114 nuts palm®, while T, T, and T,
recorded 110, 109 and 109 nuts pa N2, respectively.
The results indicated the superiority of T, in
enhancing coconut productivity acrosslocations
(Fig. 15).

Fig. 15. Pooled analysisof yield perfor mance acr osslocations.
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New experiments

A New experiment on the validation of Kalpa
Vardhini and Kalpa Poshak for sustained growth,
productivity and quality of coconut wasinitiated
during 202425 at Ratnagiri, Mondouri, Kahikuchi,
Jagdal pur and Pilicode. Experimental plotswere
established and pre-experimental observationson
palm growth, yield and soil parameters were
recorded at al the centresto generate basdline data
Thetreatmentswereimposed a Ratnagiri, Mondouri
and Kahikuchi, while K alpaPoshak was applied at
Jagdalpur and Pilicode as per the experimental
protocol (newly planted). Theexperimentisinthe
initial stage, and subsequent observationswill be
recorded to evaluate the effect of the nutrient
formulationson palm growth, productivity and nut
qudlity.

The experiment on the evaluation of TNAU
Coconut Tonicfor itsefficacy on the productivity
and quality of coconut wasinitiated during 2024—
25 at Ambajipeta, Kasaragod, Arsikere and
Bhubaneswar. Experimenta plotswere established
and pre-experimental observationson palmgrowth,
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yield and quality parameterswererecorded at all
the four centres to generate baseline data. The
prescribed treatments were imposed as per the
technical programme, and the experiment isinthe
initial stage. Subsequent observations will be
recorded to evaluate the effect of TNAU Coconut
Tonic on pamgrowth, productivity, nut quaity and
economicsunder different agro-climatic conditions.

Studies on coconut harvesting frequency on
growth and yield of coconut

To elicit the impact of tender nut harvesting
frequency ongrowth andyield of coconut, onquality
of tender nut and to work out the economicsof the
system an experiment wasinitiated during 2022.
Experiment waslaid out in aRandomized Block
Designwithfour trestmentsviz, T,: Harvesting of
tender nutsthroughout theyear, T,: Harvesting of
dternate bunchesfor tender nuts, T,: Harvesting of
tender nutsfrom January to Juneand T,: Harvesting
of matured nutsthroughout theyesar, replicated five
times each accommodeating 6 palms per replication
at five centres. The harvesting strategy influenced
the annual nut yield across the centres (Fig.16).

Coconut yield under different harvesting treatments across AICRP centres

Nut yield (nuts palm™ year™) under four harvesting strategies at five centres.
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Fig. 16. Effect of tender nut harvesting frequency on nut yield acr osscentres
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Harvesting tender nuts throughout the year (T,)
recorded the highest yield at all the centres, with
174 nuts palm?® year? at Aliyarnagar, 159 at
Jagdal pur, 113 at Bhubaneswar, 97.5 at Ambgjipeta
and 73.5 at Ratnagiri. The aternate harvesting of
tender and mature nuts (T,) and harvesting tender
nuts from January to June (T,) also maintained
comparableyields, whereas harvesting only mature
nuts(T,) generdly recorded relatively lower yields
acrossthe centres.

M anagement of Root (wilt) diseasein coconut
(Farmer’sgarden)

The demonstration on the management of root
(wilt) disease through soil test-based nutrient
management was continued at Manakkadavu village,
Coimbeatoredidrict. Thediseaseindex wasassessed
based on flaccidity, yellowing and necrosis
symptoms. Theaverageroot (wilt) diseaseindex
declined from 15.86 during the pre-treatment period
(2015-16) to 7.14 during 2024-25, indicating a
subgtantiad reductionin diseaseseverity followingthe
adoption of the recommended management
practices. Thediseaseindex ranged from 0to 40
beforetreatment to 4-44 after trestment. However,
thenut yield decreased from 80 to 72 nuts palm
year1, suggesting that although the management
practices effectively reduced diseaseintensity, a
corresponding improvement in yield was not
observed during thereporting period. Long-term
monitoring isrequired to assessthe sustainability of
disease suppression anditsimpact on productivity.
Oil palm
Nutrient requirement studiesin oil palm under
Northeast region

At Pasighat, application of 1500:750:1500 g
N:P,O, :K,O pam™* year recorded the highest
freshfruit bunchyield (137.44 kg pamor 19.64t
hat), which was statistically on par with
1200:600:1200gN:P,O, :K O pam?year? (30.62
kgpam?or 4.37tha?). Astheexperimentisinthe
initial stage of establishment, theresultsshould be

Annual Report 2024

consdered prdiminary. Theprogressof thetrid was
aso affected during the COVID-19 pandemic, when
nutrient application could not be carried out as
scheduled duetolockdown-related restrictionsand
non-availability of fertilizers.

Plant Geometry and Optimization of nutrients
in Oil palm:

Nutrient optimizationin oil palm studiesbegan
in 2019 at Bavikere center using aFactorial RBD
design. Thegrading of NPK levelsas0, 1 and 2;
N,-1200g, N,-2400g, P-600g, P,-1200g, K -
1800g and K ,-3600 g. The study istill initsearly
stages, but two years of datashowed no significant
changes in palm height and girth across the
treatments.

Plant geometry studiesin oil palm:

Plant geometry in Oil pdmsudiesinitiated during
2019 at Bavikere centrewith four spacingviz, M :
9mx 9mx 9m (Triangular planting); M.: 9mx 9m
(Squareplanting); M.: 10mx 10mx 10m (Triangular
planting) and M ,: 10mx 10m (Squareplanting) in
RBD desgnwithfivereplications. Theexperiment
isininitid Sageandthereareno sgnificant differences
among thetreatments.
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VI.CROPPROTECTION

The Crop Protection programme under the
ICAR-AII India Coordinated Research Project
(AICRP) on Palms focuses on the surveillance,
monitoring and management of economically
important pestsand diseases of coconut and arecanut
through coordinated research acrossdiverse agro-
climaticregions. During the year, 14 experiments
were conducted to generate location-specific
information on disease and pest incidence,
epidemiology, yield losses, and the efficacy of
integrated management practices. The programme
included roving and fixed-plot disease surveys,
epidemiological studies, disease management
strategiesfor stem bleeding and basal stemrot of
coconut, assessment of root (wilt) diseaseincidence,
survelllance of arecanut diseases, pest surveillance,
conservation and augmentation of natural enemies,
habitat diversification for pest suppression, and
evaluation of a bio-control formulation of
Smplicillium lanosoniveum (CPCRI SL 951)
againg exoticwhiteflies.

Disease Management
Survey and surveillance of coconut diseases
Roving survey of coconut diseases

Roving surveyswere conducted during 2024in
themajor coconut-growing regionsof Tamil Nadu,
AndhraPradesh, Karnataka, and Maharashtrato
assesstheincidenceof bud rot, ssem bleeding, basal
stemrot (BSR), stem bleeding, leaf blight, and |eaf

spot.
Tamil Nadu

Roving surveyswere conducted in the major
coconut-growing districts of Tamil Nadu to assess

the incidence of bud rot, basal stem rot, stem
bleeding, leaf blight and |eaf spot. Bud rot incidence
washighest in Kanyakumari (district mean 1.44 +
0.71 DI), followed by Coimbatore (0.53 £ 0.10
DI). Basal stem rot was predominant in Tiruppur
with adistrict mean incidenceof 2.20+ 0.10 DI,
followed by Kanyakumari (1.03+ 0.21 DI). The
highest disease severity (BSR index 8.15) was
recorded in Gudimangalam block. Stem bleeding
wasalso highest in Tiruppur (district mean severity
1.65Dil), followed by Kanyakumari, with maximum
incidencerecorded in Gudimangalamand Thovalai
blocks. Among thefoliar diseases, | eaf spot severity
washighestin Theni (1.86 + 1.25 PDI), followed
by Dindigul (1.67 = 0.25 PDI) and Coimbatore
(1.50£ 0.34 PDI). Leaf blight severity washighest
in Coimbatore (district mean 13.42 PDI), withthe
maximum severity (15.57 PDI) recorded in
Kinathukadavu block. AtAliyarnagar, leaf blight
remai ned the predominant disease during 2020—
2024. Disease severity increased from 7.8 PDI in
2020 to apeak of approximately 8.7 PDI during
2022-2023, followed by amarginal declineto about
8.5PDI in2024 (Fig.17) .

In the east coast districts (Thanjavur,
Nagapattinam, Thiruvarur and Pudukkotta), basal
stem rot was the only disease recorded with a
regional mean incidence of 0.43%, while bud rot,
stem bleeding, leaf blight, leaf spot and lethal wilt
were not observed.
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Fig. 17. Satusof coconut diseasesin Aliyar nagar from 2020-2024
AndhraPradesh

Surveysconducted in East Godavari, Eluru, Dr.
B.R. Ambedkar Konaseema and West Godavari
districtsrevea ed basa stem rot asthe predominant
disease with amean incidence of 1.82%, followed
by leaf blight (1.23 DI) and stem bleeding (0.51%).
Dr. B.R. Ambedkar Konaseema recorded the
highest incidenceof basd semrot (3.10%) and stem
bleeding (1.17%), while Eluru recorded the highest
leaf blight severity (4.94 DI). Leaf spot incidence
wasnegligibleduring the survey period.
Karnataka

Roving surveysin themajor coconut-growing
districtsof Chikkamagal uru, Hassan, Mandyaand
Tumakuru showed that basal stem rot incidence
ranged from 0.14 to 4.17%, with the highest
incidencein Tumakuru. Stem bleeding incidence
ranged from 0.12 to 8.61%, with the maximum
incidence recorded in Arsikere taluk of Hassan
district. Thehighest bud rot incidence (2.92%) was
recorded in Chikkamagaluru, whilethe maximum
leaf blight (9.86 PDI) and leaf spot (14.72 PDI)
severity were recorded in Tumakuru and
Chikkamaga uru, respectively.

Fixed plot survey of coconut diseases

Fixed plot surveys were conducted at
Aliyarnagar, Ambajipeta, Arsikere, and
Veppankulam during 2024 to monitor thetemporal
and spatia dynamicsof major coconut diseasesand
ther relationshipwith prevailing weether parameters.
Tamil Nadu (Aliyarnagar and Veppankulam)

Fixed plot surveyswere continued to monitor
thetemporal dynamicsof major coconut diseases
and their rel ationship with westher parameters. At
Aliyarnagar, observationsrecorded in Puliyankandi
and Aliyarnagar villages showed that |eaf blight
incidencewas congstently higher in Puliyankandi,
withamean PDI of 21.50 + 4.83 compared t0 19.64
+4.63 at Aliyarnagar. Disease severity washighest
during April-July 2024 (22.70-24.50 PDI).
Pestal otiopsis|eaf spot al so recorded ahigher mean
PDI inPuliyankandi (9.73+ 1.85) thaninAliyarnagar
(9.17 £ 1.63), with peak incidence during July—
October. Corrélation analysisindicated apositive
associ ation between temperatureand lesf blight and
anegdaiveassodaionwithreaivehumidity, whereas
leaf spot showed a negative correlation with
temperatureand apositive correlationwithrelative
humicity.
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At Veppankulam, fixed plot observations at
Andami village, Thanjavur district, indicated
progressive devel opment of basal stem rot during
thestudy period. Horizontal spread of the disease
increased from 36.0% in January 2024 to 38.67%
in October 2024, while vertical spread increased
from 24.50to 27.20 cm. Temperature, rainfall and
soil temperature showed positive correlationswith
disease spread, whereasmorning rel ative humidity
exhibited anegative correlation. Theexperimentis
inprogress.

AndhraPradesh (Ambajipeta)

Fixed plot surveys conducted at K esanapalli
(basal stem rot) and Vanapalli (stem bleeding and
bud rot) monitored disease progression and its
relationship with weather and soil parameters. Basd
stemrot incidenceincreased from 27.69% (January
2022) to 32.61% (Dec 2024), while the disease
index increased from 19.6810 25.69. Stem bleeding
incidenceincreased from 11.65%to 13.01%, with
thediseaseindex ranging from 2.2t0 3.1 during the
same period. Bud rot was not observed in thefixed
plots. Correlation analysisindicated asignificant
positiveassociation of basa slemrotsincidenceand
diseaseindex with relative humidity, while stem
bleeding incidenced so showed apostivecorreation
withrdativehumidity.

Karnataka (Arsikere)

Arsikereto monitor thetemporal progression
of basd stemrot, stem bleeding and leaf blight under
natural field conditions. During the observation
period (January 2024 to December 2024), the
horizontal spread of basal stemrot increased from
17.50t0 20.00%, whilethe diseaseindex increased
from 24.17 to 26.29. Similarly, stem bleeding
incidence increased from 20.00 to 22.50%, with
the diseaseindex increasing from 24.92 t0 26.23.
Leaf blight incidencealsoincreased from 22.50to
25.00%, and the disease severity (PDI) increased
from 11.60to 12.96. Correlation analysisindicated
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that basal stem rot was positively associated with
evening relative humidity andrainfall, whereasstem
bleeding showed a positive association with
temperatureand anegative associationwithrainfall.

Alternatestrategiesfor management of
Basal stem rot disease

The trial evaluated four integrated disease
management (IDM) modules comprising
combinations of systemic fungicide application
through root feeding and soil drenching, biological
control agents (Trichoderma spp. and
Pseudomonas spp.), neem cake enrichment,
farmyard manure (FYM), and recommended
nutrient and irrigation management practices. All
modules were implemented under a common
package of recommended agronomic practices,
whilethe conventional fungicidetreatment served
asthecheck. At 24 monthsafter treatment (MAT),
all IDM modules significantly reduced disease
incidence compared with theinitial diseaseindex at
Ambajipeta. Among the treatments, Module 111
recorded the highest reduction over theinitia disease
index (20.21%), followed by Modulel (15.28%)
and Module Il (13.62%), whereas the untreated
control showed an increase in disease severity
(34.85%reductionover initid). AtArskereModule
[11 wasthemost effective, reducing thediseaseindex
from 26.92to0 5.16 (84.25% reduction), followed
by Modulell (28.22to 8.47; 80.88% reduction).
In contrast, disease severity increased in the
untreated control from 26.84 to 35.34. The
integrated disease management modules were
evaluated against basal stem rot under field
conditionsin Thanjavur digtrict. Modulell1 recorded
thehighest reductionindiseaseindex over theinitia
value (23.08%), followed by Modulell (22.45%)
and Module | (17.87%), while disease severity
increased in theuntreated control. Modulelll also
recorded the highest mean annua nutyield (115.64
nutspaln year?)
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Alternatestrategiesfor management of stem
bleeding disease

Four Integrated Disease Management (IDM)
moduleswereeva uated for themanagement of slem
bleeding diseasein coconut. Themodulescomprised
root feeding and soil drenching with systemic
fungicides (Azoxystrobin + Tebuconazole or
Hexaconazole), application of wound protectants
(Trichodermacoir pith cake, Bordeaux paste, or
Trichoderma paste), soil application of neem cake
enriched with Trichodermaharzianumor T. reesel
alone or in combination with Pseudomonas
fluorescens, and application of farmyard manure
(FYM) fortified with Trichoderma and/or
Pseudomonasformulations. All treatmentswere
implemented in conjunctionwith therecommended
packageof nutrient, irrigation, and crop management
practices.

AtAmbgjipeta, the experiment initiated during
February 2023, demonstrated significant disease
suppression following the imposition of IDM
modules. Modulel recorded the highest reduction
over theinitial diseaseindex (50.74%), followed by
Module 11 (45.95%) and Module Il (31.40%),
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whereas disease severity increased in theuntreated
control. All theIDM modul es effectively reduced
stem bleeding disease at Arsikere, Module |l was
themost effective, reducing the diseaseindex from
27.11 to 4.99 (81.57% reduction), followed by
Modulelll, which reduced the diseaseindex from
27.36t07.31 (73.30% reduction), and Modulel,
which reduced the diseaseindex from 26.93to0 7.60
(71.79% reduction). In contrast, disease severity
increased in the untreated control from 27.33 to
40.42. Theexperiment isin progress.

L eaf blight disease of coconut
Yield lossestimation

A field study was conducted at Puliyankandi
village, Anaimalai Block, Coimbatoredistrict, by
selecting 25 healthy and 25 leaf blight-infected
coconut palmsto assesstheimpact of leaf blight on
nut yield during January—December 2024 (Fig. 18).
Theper cent reductioninnut yield dueto leaf blight
infection coconut varied between 8.99t0 31.32with
an average of 23.48 per cent. In addition to |eaf
blight, rugose spiraling whitefly infestation (»10%)
wasalso observed inthe study area.

¥ Nutyield {(Mean of 25
palms}) Healthy Palms

B Nutyield {Mean of 25
palms}) Infected Palms

= % reduction in Nut yield

Fig. 18. Assessment of yield losses due to leaf blight disease
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Epidemiology of leaf blight diseasein coconut

Weekly observationsonlesf blight diseasewere
recorded during January—December 2024 to study
itsseasond incidenceinredationto prevailing westher
parameters. Leaf blight incidence was observed
throughout the year, with maximum disease severity
during thewarmer months (February—A pril 2024)
and comparatively lower incidence during October—
December. Diseaseincidence al so declined during
May owing to heavy rainfal. Correlationanaysis
reveal ed that leaf blight incidence was positively
associ ated with maximum temperature (r = 0.96),
minimum temperature (r = 0.74) and rainfall (r =
0.65), whereasit was negatively associated with
morning relative humidity (r = —0.66). A weak
negative associ ation was observed with evening
relativehumidity (r =—0.03). Theseresultsindicate
that higher temperaturesfavoured the devel opment
of leaf blight, whileincreased re ative humidity was
associated with reduced disease incidence.
Correlation analysisreveaed apositive association
between lesf blight incidenceand both maximumand
minimum temperatures, whereasre ative humidity
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was negatively correl ated with disease incidence,
indicating that higher temperaturesfavoured disease
development while higher relative humidity
suppressed disease severity.

Root (wilt) diseasein coconut

Assessing theincidence of root (wilt) disease
in Tamil Nadu

A roving survey wasconducted during January—
December 2024 to assesstheincidenceof root (wilt)
disease in major coconut-growing districts of
Coimbatore, Tiruppur, Dindigul, Theni, Tenkasi,
Tirunelveli, and Kanyakumari. Thediseaseincidence
varied considerably across|ocations. Among the
digtrictssurveyed, Coimbatore recorded thehighest
mean incidence (9.74%), followed by Tenkasi
(9.50%) and Theni (8.85%). At the block level,
Kuruthencoderecorded the highest mean incidence
(20.68%), followed by Anaimalai (18.25%) and
Cumbum (17.24%). Root (wilt) incidencewas|ow
in Tirupur (district mean 3.71%) and was not
observed inthe surveyed villages of Dindigul and
Tirundvdi digtricts(Fig. 19).

Root (wilt) incidence (%)

= Root (wilt) incidence (%)
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Fig. 19. Incidenceof coconut root (wilt) diseasein different districtsof Tamil Nadu (Jan 204 -
Dec 2024)
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Pest M anagement
Pest surveillancein coconut

Roving surveyswere conducted during 2024 in
major coconut-growing regions of Tamil Nadu,
AndhraPradesh, Karnataka, and Maharashtrato
monitor theincidenceand intensity of major coconut
pests. Rugose spiralling whitefly (RSW), Bondar’s
nesting whitefly (BNW), eriophyid mite, rhinoceros
beetle (RB), red palm weevil (RPW), and black-
headed caterpillar (BHC) wereidentified as the
major pestsacrossthe surveyed regions.

Roving survey on major insect pestsof coconut

Tamil Nadu: Roving surveys conducted in 13
districts revealed considerable variation in the
incidence of major insect pests. Rhinocerosbestle
incidence was highest in Thanjavur (11.0%),
followed by Tirupathur (9.71%), Theni (8.90%) and
Krishnagiri (8.73%). Rugose spiralling whitefly
(RSW) incidence was highest in Thanjavur
(32.37%), while nesting whitefly incidence was
highest in Coimbatore (26.72%). Black-headed
caterpillar (BHC) incidencewashighest in Theni
(46.33%), with 94.5 larvae per 100 | eaflets. Red
pal mweevil incidenceremained low (0.48-1.64%)
across the surveyed districts, while moderate
eriophyid mite infestation was observed in
Kanniyakumari, Erode, Coimbatoreand Krishnagiri.
L ocalized outbreaks of slug caterpillar (35-40%
incidence) were recorded in hybrid coconut
plantations in Tiruppur district, and nut borer
(Cyclodes omma) incidence was observed in
Thanjavur didtrict.

AndhraPradesh: SurveysconductedinDr. B.R.
Ambedkar Konaseema, East Godavari, West
Godavari, Eluruand Anakapalli districtsindicated
that rhinoceros beetl e, rugose spiralling whitefly,
Bondar’ s nesting whitefly, eriophyid mite, black-
headed caterpillar and red palm weevil werethe
major pests. Rhinoceros beetle incidence was
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highest in Anakapalli (17.24%), whilered palm
weevil incidence remained low (0.39-1.43%).
Rugose spiralling whitefly incidence ranged from
41.08t0 58.44%, with thehighest incidencein West
Godavari, whereas Bondar’s nesting whitefly
incidenceranged from 32.85t0 52.19%, with the
highest incidencein East Godavari. Eriophyid mite
infestation wasmoderatein all districts, with nut
infestation ranging from 62.28 to 71.50%. Black-
headed caterpillar incidencewasrecorded only in
Dr. B.R. Ambedkar Konaseema (38.16%) and
Eluru (44.23%), whiledug caterpillar infestation
(14.68%) was observed only in East Godavari.

Karnataka: Surveysacrosseight major coconut-
growing districts showed that rhinoceros beetle
incidence was highest in Mandya(18.4%), while
red palm weevil incidence remained below 1%.
Black-headed caterpillar was prevalent in all
surveyed districts, with the highest incidencein
Chitradurga/(26.7%b). Eriophyid miteincidencewas
highest in Tumakuru (23.3%). Rugose spiralling
whitefly incidencewas comparatively low during the
survey period, ranging from4.2to 18.7%, with the
highest incidencerecorded in Hassan.

Mahar ashtra: Surveysconducted in Ratnagiri,
Sindhudurg, Raigad, Palghar, Sataraand K olhapur
digtrictsrevesaled rhinocerosbestleincidenceranging
from 5.6 t0 16.8%, with the highest incidencein
Sindhudurg (Fig. 20). Red palmweevil infestation
remained below the economicthresholdleve inal
digtricts. Black-headed caterpillar incidencewaslow
and confined to Raigad, Palghar, Satara and
Kolhapur. Eriophyid miteinfestation ranged from
11.9 to 37.9%, with the highest nut damage in
Kolhapur, whilerugosespiraling whitefly incidence
ranged from 5.1to0 14.2%, with thehighest incidence
in Sindhudurg. Minor pestssuch asarecanut blackfly,
scaeinsects, meaybugs, termitesand ratswerea so
recorded at low levels.
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Fig. 20. Block level incidence of Rhinocer osbeetlein Maharashtra

Production and supply of parasitoidsand other
natural enemies

Mass multiplication and field release of
biocontrol agentsfor the management of coconut
black-headed caterpillar (BHC) and the whitefly
complex were continued at the AICRP centres
located at Aliyarnagar, Ambagjipeta, Arsikere and
Ratnagiri. Mgor parasitoidsand predators, including

Bracon brevicornis, Bracon hebetor, Goniozus
nephantidis, Pediobius imbreus, Encarsia
guadeloupae and Apertochrysa astur, were
produced and supplied for augmentativebiological
control of key coconut pests. The production and
supply of biocontrol agents during 2024 are
presentedin Table9.

Table 9. Production and supply of Biocontrol agentsacr osscentres

Centre | Major natural enemiesproduced

and supplied

Key outcome

Aliyar nagar

Bracon brevicornis (6,77,100); Encarsia
guadel oupae (40,600)

Covered 322 acres (BHC) and 406 acres
(RSW); field parasitization of BHC: 30-35%

Ambajipeta

Bracon hebetor (21,00,498), Bracon
brevicornis (1,16,000), Goniozus
nephantidis(9,97,092), Apertochrysa astur
eggs(3,58,000) and grubs (3,09,400),

Covered 184 acres (BHC), 48 acres (slug
caterpillar) and 335 acres (RSW)

Arskere

Bracon brevicornis (22,800), Goniozus
nephantidis (2,01,100), Encarsia
guadel oupae (1,46,250 leaf clippings),

Released for the management of BHC and
whitefliesin mgjor coconut-growing districts

Ratnagiri

Bracon brevicornis (82,905), Goniozus
nephantidis(77,100) and chrysopids (28,000)

BHC infestation reduced from 60% to 5%
following parasitoid releases

38




= |CAR-AICRPON PALMS

Surveillance, assessment of natural enemies
and management of whitefly complexin coconut

Monthly surveillanceof rugosespirdlingwhitefly
(RSW) and Bondar’ snesting whitefly (BNW) was
carried out at Aliyarnagar, Ambgjipeta, Arskere, and
Ratnagiri during 2024 to monitor seasond incidence,
natural enemy activity, and dternatehost plants. At
Aliyarnagar, RSW incidence and intensity were
highest during April 2024 (31.2 and 32.4%,

Annual Report 2024

(13.2 and 14.3%, respectively), with mean values
of 21.68% and 23.15%, respectively. BNW also
recorded the highest incidenceand intensity during
April 2024 (28.4 and 29.2%, respectively).
Encarsia guadel oupae parasitization ranged from
38.22 to 50.42%, with the maximum recorded
during December 2024 (50.42%). Among dternate
hosts, the highest whitefly incidencewas observed
during April 2024 on banana(15.6%), custard gpple
(14.6%) and cocoa (6.3%).

Fig. 21. Survey of coconut whiteflies

RSW incidence and intensity reached a
maximum during December 2024 (72.8 and 68.6%,
respectively), whereasthe highest E. guadeloupae
parasiti zation (16.42%) wasrecorded during March
2024 in ambajipeta. Mean RSW incidence and
intensity were 48.82% and 44.75%, respectively.
BNW recorded the highest incidence (54.8%) and
intengity (65.35%) during March 2024. Correlation
andysisindicated that E. guadel oupae parasitization
waspogitively associated with minimum temperature
(r = 0.829**) and negatively associated with
maximum relative humidity (r =-0.699%).

AtArskere, RSW incidenceandintendity were
highest during December 2024 (18.8 and 10.2%,

respectively) and lowest during October 2024 (5.9
and 2.1%, respectively). Mean RSW incidenceand
intensity were 11.8% and 5.8%, respectively, with
mean E. guadeloupae parasitization of 31.2%,
whichwashighest during May 2024 (38.1%). BNW
recorded the highest incidence (18.1%) during
November 2024, whilethe highest intensity (9.4%)
was observed during September 2024. Among
aternate hosts, the highest whitefly incidencewas
recorded during April 2024 on banana (12.6%),
guava(7.5%), mango (9.4%), jackfruit (8.3%) and
papaya (4.5%).

At Ratnagiri, RSW incidenceand intengty were
highest during April 2024 (15.2 and 16.5%,
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respectively) and lowest during August 2024 (1.65
and 0.66%, respectively). Mean RSW incidenceand
intensity were 8.03% and 6.75%, respectively, with
mean E. guadeloupae parasitization of 20.6%,
whichwashighest duringApril 2024 (45.0%). BNW
also recorded the highest incidence (17.9%) and
intengity (26.1%) during A pril 2024, whilethelowest
incidence (2.44%) and intensity (1.84%) were
observed during August 2024. Among aternate
hosts, the highest whitefly incidence during April
2024 was recorded on banana (8.0%), cocoa
(8.67%), mango (6.67%) and cashew (5.33%),
whereas ornamental areca palms recorded the
highest incidence (25.8%0) during December 2024.

Evaluation of oil-based formulation of
Simplicillium lanosoniveum (CPCRI SL 951)
for the bio-suppression of exotic whitefliesin
coconut

A multi-location trial was conducted at
Aliyarnagar, Ambagjipeta, Arskere, and Ratnagiri to
evauate the efficacy of an oil-based formulation of
Smplicillium lanosoniveum (CPCRI SL 951)
against rugose spiralling whitefly (RSW). The
treatments included conservation/augmentative
rel ease of Encarsa guadel oupae, foliar gpplication
of S. lanosoniveum, neem oil (0.5%), and water
spray as control. Pre-treatment observations
indicated no significant differences in whitefly
incidence, intensity and population among the
treatments, confirming uniform pest infestation
beforetrestment imposition. Acrossthecentres, foliar
application of S lanosoniveum (CPCRI SL 951)
effectively reduced rugose spiralling whitefly
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incidence, intensity and the popul ations of eggs,
nymphs and adults following two sprays. At
Arsikere, S lanosoniveumwasthe most effective
treatment, reducing whitefly incidencefrom 25.1%
to 2.3% and intensity from 20.8%t0 3.5%, besides
recording the lowest egg (3.3), nymph (3.1) and
adult (2.5) populations per leaflet. At Ambagjipeta,
S lanosoniveumsignificantly reduced thenymphal
population to 9.97 nymphs leaflet, which was
comparablewith neem oil (7.36 nymphs|eaflet?)
and substantially lower than the untreated control.
At Ratnagiri, S. lanosoniveum reduced whitefly
incidence and intensity to 25.2% and 24.9%,
respectively, and was statistically at par with neem
ail (23.3%incidenceand 22.6% intendity), with both
treatments performing significantly better than the
water spray control.

Overall, the results demonstrated that S.
lanosoniveum (CPCRI SL 951) consistently
suppressed whitefly populationsacrossdiverseagro-
climatic regionsand performed on par with neem
oil, the standard botanical treatment. The bio-
formulation aso reduced hedthy nymph popul ations
while promoting parasitization, indicating its
compatibility with biological control. Economic
analysis carried out at Aliyarnagar further
demonstrated thefeasibility of thetechnology, with
a benefit:cost ratio of 1:5.3, indicating that S
lanosoniveum is an effective, eco-friendly and
economically viable option for the integrated
management of exotic whitefliesin coconut. The
experiment isin progress.
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VII.POST HARVEST TECHNOLOGY INPALMYRAH

Spray drying of Neera

Process optimization studieswereinitiated to
standardize the production of spray-dried
inflorescencesap powder at Killikulam by optimizing
key processng variables, includinginlet temperature
andthetypeand concentration of additives, toobtain
a product with improved recovery, solubility,
flowability, and reduced moisture content. Response
Surface Methodol ogy (RSM) was employed for
experimental design and optimization using aFace-
Centered Central CompositeDesign (FCCD). This
approach enabled the prediction of response
variableswith alimited number of experimentd runs
by systematically varying the selected process

parameterswithin predetermined ranges. Statistical
analysisand optimization were carried out using
Design-Expert® Version 13, and response surface
plots were generated to evaluate the interactive
effectsof the processing variables. Thelevel sof the
independent variables selected for the study are
presented in Table 10. Based onthe FCCD, a 13-
runexperimenta desgnwasgeneraedtoinvestigate
the effects of inlet temperature and additives on
powder recovery, solubility, flowakility, and moisture
content of the spray-dried inflorescence sap powder.

Table 10. L evelsof different independent variablesand Dependent variables selected for RSM

Independent Variables

1. | Mdtodextrin

Minimum :180 brix

Maximum : 250 brix

2. | Inlet Temperature

Minimum: 1300C
Maximum :1600C

Dependent Variables

3. | Recovery (%) Good recovery (98 to 99%)
4. | Solvability (%) Max. Solvability upto 99 %
5. | Howability Good to Excellent

6. | Moisture (%) 1.75t03%

Pandirimamidi

Freeze drying was performed at -50 0 C to -
550 C for 2h hours with matodextrin of O, 5, 10
and 15 % of total weight and evaluated the
physicochemica characterization of theraw sap and
the powder obtained and to determinethe powder
solubility. From the results observed minimum 10
% of matodextrin required to get stable powder.
The powder showed good solubility and satisfied
thelegidation requirementswith respect tomoisture.
Thewater activity obtained (0.48) alowedinhibition

of bacterial growth and significant reduction of
chemica and enzymatic reectionswhichwill increase
theshdf life.
Development of Value-added Products from
Palmyrah Tuber Flour

A pretreatment protocol was standardized for
the preparation of debittered palmyrah tuber flour
at Killikulam. Fresh palmyrah tuberswereboiledin
0.5% salt solution for 35 minutes, followed by
cabinet dryingand millingintoflour. The debittered
flour was subsequently utilized for the devel opment
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of value-added products, including cookies,
noodles, pittu mix and soup cubes. Palmyrah tuber
flour cookieswere standardized usng 20% pamyrah
tuber flour, 30% foxtail millet flour and 50% whole
whest flour. Foxtail millet flour wasincorporated to
enhancethenutritional quaity of the product owing
toitshigher dietary fibre, proteinand minera content.
The cookieswere baked at 185°C for 20 minutes
and secured an overall acceptability score of more
than 8.0 on a9-point hedoni ¢ scale during sensory
evaluation by asemi-trained pandl.

Palmyrah noodleswere devel oped using 50%
palmyrah tuber flour and 50% wholewhest flour.
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The developed noodles exhibited satisfactory
cooking quality with acooking timeof 22 minutes,
cooking lossof 7.5%, and acooked weight of 259
from 10 g of dry noodles. A ready-to-cook
pal myrah pittu mix was standardized using 70%
pal myrah tuber flour, 30% raw rice flour and 5%
cardamom powder, while soup cubes were
devel oped by incorporating 15% pal myrah tuber
flour and 25% cornflour, with the optiona addition
of green|eafy vegetables. Both productsrecorded
anoverall acceptability scoreexceeding 8.0ona9-
point hedonic scale, indicating good consumer
acceptance.

Fig. 22. Value-added Productsfrom Palmyrah Tuber Flour

Popularisation of climbing device (Joseph
model)

TheJosephmodd palmyrah dimbing devicewas
evauated at Killikulam and KondaMalepdly. The
averagetimerequiredto climb apamyrah pdmwas

11.54 minutes and 10.56 minutes. However,
climbing was found to be more difficult than the
traditional climbing method, indicating scopefor
further improvement inthe design and ergonomics
of thedevice(Table11).

Table 11. Dataon traditional method climbing and Joseph model climbing device (aver agevalues

of 10toddy tappers)
S. Particulars Killikulam KondaMallepally
No. Traditional | Joseph Model | Traditional | Joseph Model
method device method device

Timetakentocdimbeachtree | 5.4 minutes 11.54minutes | 6.4 minutes 10.56 minutes

2 |Easeof the climbing (Easy, | Easy Tough Easy Tough
Tough)

3 |Safety features (Good,|Average Poor Average Poor
Average, Poor)
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Sudieson Pectin content and quality of pectin
in Palmyrah fruit pulp and tender fruit
endosperm (iceapple)

Palmyrah fruit pulp hasthe potentia asapectin
source. Pectin has various applications such as
gelling agent, adsorbent, thickener, emulsifier, and
usein pharmaceuticals. Thisstudy extracted pectin
from of local pamyrah fruit pulp through the
conventiona heating method. Theextraction process
wascarried out with 0.03 N HCI solution (pH 1.5)
with optimizations of temperature (70 - 90°C) and
extractiontime(60- 180 min). Theoptimization was
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designed by face-centered Central Composite
Design (CCD) of Response Surface M ethodol ogy
(RSM) with Design-Expert software. Theresults
showed that the pectin yields derived from 5.8 -
18.4%. Characterization of extracted pectinincludes
methoxy content, anhydrouronic acid (AUA)
content, degree of esterification (DE). At optimum
extraction conditions, theAUA vauesof extracted
pectin was 43.86%. Extracted pectin has DE of >
52%. Finally, the yields and characteristics of
extracted pectin from palmyrah fruit pulp was
comparableto extracted pectin from other sources.

43



== |CAR-AICRPONPALMS

Annual Report 2024

VIIT.MONITORING, REVIEWSAND MEETINGS

Approved technical programmeswereregularly
monitored by visit to the centers, reviewing the
monthly progressreport of the centresand online
meetings. Timeto time advice and direction was
given for proper implementation of thetechnical
programmes through online meetings, emails,
personal contact and over direct contact viaphone
asand whenrequired. Monthly progressreport and
budget utilization information were obtained from

centres regularly and the same were reviewed
critically. During the review meetings, discussions
were held with concerned scientists of centresfor
the smooth implementation of the research
programmes. During review meeting by project
coordinator, guidelines for proper utilization of
budget, improving publicationsand the technical
programmeswere provided.

Dates Place of visit

10.01.2024 to 12.01.2024

21.1.2024 t0 26.1.2024
(Maharashtra)

4.02.2024 t0 7.02.2024

11.02.2024 to 14.02.2024
11.03.2024 to 17.03.2024
andKalyani (WB)
27.05.2024 to 02.06.2024
12.06.2024 to 16.06.2024
30.07.2024 to 03.08.2024
18.08.2024 to 24.08.2024
15.09.2024 t0 19.09.2024
03.10.2024 to 04.10.2024
4.11.2024 t05.11.2024

05.12.2024 to 06.12.2024

I1OPR, Regiona Centre, Palode (Kerala)
AICRP on Palms Centre, Navsari (Gujarat), Ratnagiri and Mulde

AICRPon PamsCentre, Aliyarnagar (Tamil Nadu)
AICRP on Pam Centre, Sabour (Bihar)
AICRP on Palms Centre, Bhubaneswar (Odisha), Jagdal pur (Chhattisgarh)

JAU, Junagadh, and AICRPon Pams Centre, Navsari, Gujarat
ICAR-CPCRI Regiona Station, Kayamkulam.

AICRPon PaimsCentre, ICAR-CIARI, Port Blair

AICRP on Palms Centre, BAU, Sabour (Bihar)

AICRPon pamsCentre, Aliyarnagar (Tamil Nadu)

AICRPon PamsCentre, Arsikere (Karnataka)

AICRPon PamsCentre, Killikulam (Tamil Nadu)

AICRP centre, Thrissur and NBPGR RS, Thrissur (Kerala)

XXXI11 AGM of AICRPon Palms

The XXXI11 Annua Group Meseting of All
IndiaCo-ordinated Research Project on PAlmswas
organized at Bihar Agriculturad University (BAU),
Bhagalpur during 21% to 23 August 2024.
Dr.V.B.Patd, Assigtant Director Genera (Fruitsand
Plantation Crops), ICAR, New Delhi presided over
the inaugural session. Dr. D. R. Singh, Vice
Chancellor, Bihar Agricultural University, Sabour
wasthe Chief Guest of the event. Dr. P. Rethinam,

Former Director, Asian and Pacific Coconut
Community, Jakarta, Dr. K.B. Hebbar, Director,
ICAR, CPCRI, Kasaragod, Dr. K. Suresh,
Director, 1OPR, Pedavegi and Dr. R.K. Mathur,
Director, IIOR, Hyderabad were the Guests of
honour.

The programme had a pleasant beginning
with ICAR theme song highlighting the glory of
farmers. Asamark of tradition, thedignitarieslighted
theholy lamp and inaugurated thefunction. Dr. A.
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K. Singh, Director of Research, Bihar Agricultural

Universty, Sabour welcomed thegatheringinwhich
he narrated the research accomplishmentsof BAU

for taking palm research to the next level. The
Project Coordinator of AICRP (Palms), CPCRI,
Kasaragod, Dr. B. Augustine Jerard in hisreport
presented the mission of Project Directorateonfive
crops- coconut, oil palm, palmyrah, arecanut and
cocoadistributed across 28 AICRP centres of 14
statesand one Union Territory. Rel ease of coconut
varietiesVPM6, Kalpa Survarna, cocoavarieties
VTLCH 1 and 2, enriching germplasm pool with
pink husked coconut and pink nungu genotypes,

fostering research for thedevelopment of Tx T and
D x D coconut hybrids, devel opment of location
specific Integrated Farming System models,

developing pest and disease distribution mapsfor
early forewarning besides devel oping Integrated
Pest and disease management modulesfor leaf blight
and Spiraing Whitefly in coconut, identification of
promising VTLCP cocoa cultures and oil palm
varieties viz., NRCOP 9 and 37 were the
noteworthy contributions of 2023-24. The Project
Coordinator projected thenew tridsinitiated onhigh
density planting in cinnamon and on eval uation of
crop boostersto scal e up coconut productivity. On
thevaueaddition front, pamyrah sap powder, neera
concentrate and osmotic dehydration of neerasap
arebeing vaidated. Effectivetransfer of technology
from lab to land, fostering tripartite Scientists-
Officia sof the State Department of Horticulture—
Farmers linkagefor curbing debilitating diseeseslike
coconut root wilt, distribution of biocontrol agents
acrossdifferent centresaddshueto the programme.

Thirty-four research papers, 43 conference papers,

19 extensionfolders, 41 popular articlesand five
technical bulletins were published through the
concerted efforts of the palm scientists. He added
that total budget outflow during last year was 755
lakhs.

Dr.PRethinam, Former Director, ASanand
Coconut Pacific Community, Jekartahighlighted the
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importance of the production of quality planting
material sthrough composite mother palm gardens,
vaueaddition, product diversification and by product
utilization in the plantation crops sector. He urged
the scientiststo devel op location specific cropping
system mode to augment farm productivity. Hea so
hinted the need for bringing a* Compendium of 50
years of Research Accomplishments' of the
congtituent centresof AICRPon Palms.

Dr. K. B.Hebbar invited the scientiststo devel op
economically feasible and socially viable
technologies to empower the farmers. He aso
showcased the mission of palm scientists in
deve oping biocontrol strategiesto managepestslike
black headed caterpillar. He underlined the
importance of workingintandemwiththeofficias
of the State Department of Horticultureto provide
suitableremediesfor themaadiesinthefarm front.

Dr.K.Suresh, Director, [IOPR, Pedavegi
lauded thescientistsfor their contributionsand invited
the scientiststo usetechnological interventionsto
tideover thechalengesin thefarm front manifested
interms of price aberrations, pest and diseases,
climatic vagariesetc., Dr.R.K.Mathur, Director,
[IOR, Hyderabad in his remarks advised the
scientiststo discourage monocropping, to bring red
timesurveillancereportsof biotic stressand to be
pro activein reaching out to the farmersthrough
loT applications.

Dr.V.B.Patel, ADG (F & PS) applauded the
scientistsfor the contribution towardsre ease of four
varietiesby Hon' ble Prime Minister of India. He
a so drew theroad map that nontraditional coconut
beltswith climatic vulnerabilitiescan offer excel lent
platform for screening varieties for tolerance to
abiotic stresswhich should be positively exploited.
Production of quality planting materialsisthe need
of the hour, he added. Dr. D. R.Singh, Vice
Chancellor, BAU, Sabour gaveabird seyeview of
the accomplishments of the University and
highlighted the status of coconut plantationsinthe
state of Bihar. Farmers can tap tender nut market
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during summer and matured nut demand during
fedtiva timesinthegate. PAmyrah of Bihar isunique
with dwarf stature which eases climbing operations
and neeratapping, which could beexplored further
for the betterment of the farming community. He
besieged over the immense employment
opportunities provided by the pam sector and
spelled out the need for bioconversion of wasteto
wesdlth inthe plantation crops.

Coconut Research Station, Veppankulam, Tamil
Nadu was adjudged as the best AICRP (Palms)
Centre for the year 2023-24. Hand full of

Salient recommendationsof the XX X111 Annual
Group Meeting of All India Coordinated
Resear ch Project on Palms

1.VPM 6—Coconut variety recommended

Evaluation of local coconut germplasm
undertaken under AICRPon Pamsreveded
the better performance of 1V 599764 and
recommended for releasefor cultivationinthe
state of Tamil Nadu. Thevariety isadapted
inthe East Coast region of Tamil Nadu and
performed better with higher yield of 166.25
nuts per palm per year, 137.40 g copra
content and 67.94 % Oil content under
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publicationswhich include three books on coconut
and oil palm, two technical bulletins and seven
folders and pamphlets were released by the
dignitaries.

Dr. S.Ruby Rani, SIC, Sabour proposed
the vote of thanks. About 80 participants from
different AICRP centres participated in the meet.
Theinaugural sessionwasfollowed by technical
sessions on variety release proposal, genetic
resourcesand crop improvement, crop production,
crop protection and post harvest technol ogy.

’

Inaugural of XXXI1I AGM at BAU, Sabour

several forms of stress (under planting,
drought, cyclone) conditionsduetoitsquick
recovering habit.

2VTLCH 1-Cocoahybrid recommended and
subsequently notified.

MLT undertaken under AICRPon Pamson
evaluation of cocoa hybridsunder coconut
canopy revealed better performance of
VTLCH 1 and recommended for Kerala,
Tamil Nadu and Karnataka. Singledry bean
weight of 1to 1.10 g thisvariety recorded an
averageyiddof 1.5kgin 3locationsandthe
yield/hais 750 kg (500 trees).
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3.VTLCH 2-Cocoahybrid recommended and

subsequently notified

MLT undertaken under AICRPon Pamson
evaluation of cocoa hybridsunder coconut
canopy revealed better performance of
VTLCH 2 and recommended for Kerala,
Andhra Pradesh, Karnataka and Gujarat.
Beansareof international standardwith>1g
bean 5ze, suitablefor chocolateindustry with
ashelling percentage of 13%, nib recovery
of 87%, >50% fat and 1% free fatty acids.
Thisvariety istolerant to black pod rot, tea
mosquito bug, low moisture stress

4. Oil palm hybrid NRCOP 9

NRCOP 9 tested under AICRP on Palms
centre Pattukottal is recommendedfor release
and cultivationin Coadtd region of Tamil Nadu
under assured irrigated condition. NRCOP9
could givesanimpressiveoil yield of 6.58
tonnes/ha/annum.

5. Oil palm hybrid NRCOP 37

NRCOP-37 tested under AICRP on Palms
Vijayaral is recommended for release in
Coadstal region of Andhra Pradesh. The
hybrid recorded oil content of 18.45%
resultinginoil yield of 5.48 tonnes’ha/annum.

6. Coconut hybrid KalpaNakshatra

Hybrid developed by ICAR CPCRI is
recommended for release and cultivationin
Keralafor copra, tender nut purpose with
higher nut yield potentid of 151.41 nuts/palm/
annum (26497 nuts per ha) and copra out
turn of 31.28 kg/palm/year (5.47t/hacopra).
Thehybrid gives40.61% morenut yield and
38.48% more coprayield over the present
popular coconut hybrid“ ChandraSankara’.

7. Arecanut hybrid Terai Shankar was

recommended

Hybrid developed by ICAR CPCRI is
recommended for cultivation and releasein
homestead gardens of West Bengal and
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Assam. Thehybridisdwarf in staturewith
medium thick stem and produces2.19 kg dry
kernd/padm/year.

8.D x D hybrid evaluation trial

MLT of D x D hybrids planted in three
locations, revealed better performance of
three combinationsat three centers, COD X
MGD (Ambajipeta), COD x MYD
(Ratnagiri) and GBGD x MOD
(Veppankulam) with higher nut yield (84.29
nuts/pam/year), 91.58 nuts/pam/year and 98
nuts/ palm/ year respectively. Thesehybrids
were identified for preparation of variety
release proposal.

9. Early floweringin Palmyrah ger mplasm was
observedinthetwo accessionscollected from
Bihar. Theflowering observed at 8to 9years
after planting in the AICRPP centres viz.,
Killikulamand Pandrimamidi locations These
accessonsareidentified for multiplicationand
for MLT.

10. Coconut linesidentified for MLT

Better performing Tall and Dwarf lines devel oped
by ICAR- CPCRI and AICRPPcenterswere
identified for taking upnew MLT under varied
environment. Thedetailsareasfollows

Evaluation of dwarf genotypesin different agro
climaticregionsof India

Cameroon Red Dwarf, Laccadive Orange
Dwarf, Nigerian Green Dwarf, Niu Leka
Dwarf, Chowghat Yellow Dwarf, Dweep
Sona, Dweep Haritha, Kalpa Suvarna,
Nikkore Dwarf, Hari Papua Dwarf,
Andaman Orange Dwarf, Gudanjili Dwarf
and COD

Evauation of promising tall genotypesfor yield and
windtolerance
Kamrupa, OrissaGiant, Kappadam, Lifou,
Markham, Laguna, Niu Drau, Niu Hake,
Rotuma, Rennel, New Guinea, VPM 6,
SeychdlesTal, Gandevi Tal and Check
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Orientation trainingfor newly joined scientists
under AICRPon PC

Capacity Building of Scientists: To strengthenthe
technical expertiseof newly Joined scientistsin oil
palm research, three scientists from the AICRP
centresat Pasighat (Arunachal Pradesh), Bavikere
(Karnataka) and Pattukottai (Tamil Nadu)
participated in aone-week training programmeon
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“QOil Palm Production Technology” organized by
ICAR-Indian Institute of Oil Palm Research
(IIOPR), Pedavegi, during 18-25 September 2024.
The training covered improved production
technol ogies, crop management practices, and recent
advancesinoil pam cultivation, thereby enhancing
the research and extension capabilities of the

participating scientists.

I
Yoyl )

AICRPon Pams Centre, CRS, Veppankulam adjudged asthe best AICRP (Palms) centre 2023-24




== |CAR-AICRPONPALMS

Annual Report 2024

IX. TRANSFER OF TECHNOLOGY & OTHER OUTREACH
PROGRAMME

The AICRP on Palms continued its effortsto
promotethedissemination and adoption of improved
technol ogiesthrough awiderange of extensonand
outreach activitiesacrossthe centres. Theseactivities
included farmer training programmes, frontline
demonstrations, field days, farmer—scientist
interactions, exposureVvisits, awvarenesscampaigns,
diagnostic services, and advisory programmes.
Emphasiswas placed on thetransfer of location-
spexifictechnol ogiesrelated toimproved production
practices, integrated nutrient management, integrated
pest and disease management, quality planting
materials, post-harvest management, processing,
and value additionin coconut, arecanut, cocoa, oil
palm, and palmyrah. TheAl CRPcentres conducted
both on-campus and off-campus capacity-building
programmesfor farmers, extension personne, rural
youth, entrepreneurs, and other stakeholders to
enhancethe r technica knowledgeand facilitatethe
adoption of improved technologies. Frontline
demonstrations under farmers' field conditions
showcased the effectiveness of recommended
varieties, nutrient and water management practices,
integrated crop protection strategies, and cropping
systems. Regular field visits, problem diagnosis,
technical advisories, and distribution of extension
publicationsfurther srengthened thelinkage between
researchingtitutionsand farming communities.

Inadditiontoroutineextensonactivities, severa
centresimplemented specia outreach programmes
under the Scheduled Caste Sub Plan (SCSP), Triba
Sub Plan (TSP), and North Eastern Hill (NEH)
initiatives. These programmesfocused on capacity
building, technol ogy dissemination, and distribution
of quaity planting materids, skill development, and
livelihood enhancement among farmersbelonging to
the targeted communities. Collectively, these
initiatives contributed to improved awareness,
enhanced technical capacity, and wider adoption of
sustainable plantation crop production technologies
acrossdiverse agro-climatic regions.

Northeastern Hill (NEH)

TheNorth Eastern Hill (NEH) Programmewas
implemented at two AICRP centres, Kahikuchi
(Assam) and Pasighat (Arunacha Pradesh), withthe
objectiveof strengthening technology dissemination
and cagpacity building among plantation cropfarmers
inthe North Eastern region. During thereporting
period, fivetraining programmeswere organi zed for
farmersand extension functionaries, benefiting 242
participants, comprising 157 maleand 85 female
participants. In addition, three frontline
demongtrationswere conducted under farmers field
conditions, covering 85 beneficiaries, including 75
maleand 10 female participants.
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ThePasighat Centreactively promoted oil palm
cultivation through several extension and outreach
activities A demongrationonoil pam plantationwas
organized for officials of the State Horticulture
Department to familiarize them with improved
cultivation practices. The centrea so participatedin
aKisan Meaby exhibiting oil palmtechnologies
and delivered threetechnical lectureson oil palm
cultivation during horticulturetraining programmes
organized by the College of Horticulture and
Forestry (CHF). Technical consultancy onoil palm
cultivation wasprovided to 15 farmers, whilefour
exposure visits were organized for farmers and
studentsto theexperimental fields, enablingthemto
gainfirst-hand knowledge of improved production
technol ogiesand recommended cultivation practices.

_— hiine. a0 % -
: .-,?,e..- £ = e e

Annual Report 2024

Scheduled Caste Sub Plan (SCSP)

Under the Scheduled Caste Sub Plan (SCSP),
extension activities were undertaken across 10
AICRPon Pdmscentres—Aliyarnagar, Ambgipeta,
Arsikere, Kahikuchi, Bhubaneswar, Ratnagiri,
Veppankulam, Killikulam, Vijayarai, and Sabour.
The AICRP centres organized 35 training
programmes for Scheduled Caste farmers and
stakeholders, benefiting 1,018 participants. In
addition, capacity-building programmes covered
612 maleand 514 fema e participants. Thetraining
programmes focused on scientific cultivation
practices, quality planting material production,
integrated nutrient and pest management, post-
harvest management, and va ueadditionin plantation
crops, thereby enhancing the knowledge and
livelihood opportunitiesof thetarget beneficiaries.

i

Input distribution tothe SCSP beneficiaries

Tribal Sub Plan (TSP)

The Tribal Sub Plan (TSP) programme was
implemented through Sx AICRPon Plantation Crops
centres—Aliyarnagar, Arsikere, Jagdalpur,
Ratnagiri, Pandirimamidi, and Navsari. A total of 22

training programmes, benefiting 1,112 partici pants.
Theprogrammesfocused ondisseminatingimproved
production technologies, integrated crop
management practices, quality planting material
production, and value additionin plantation crops
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totribal farmersand other stakeholders, thereby
enhancing their knowledge, skills, and livelihood

Training Programmes

During thereporting period, theAl CRPcentres
organized 163 training programmesbenefiting 7,562
participants, comprising 4,718 male and 2,844
femal e participants. The programmesfocused on

L S

Input distribution tothe TSP beneficiaries
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opportunities. The reported participant profile
comprised 685 maleand 427 femal e participants

integrated crop management practices, quality

disseminating improved production technologies,

Training ProgrammesOr ganized by AICRPon PalmsCentres

planting material production, and valueadditionin
plantation crops to tribal farmers and other
stakehol ders, thereby enhancing their knowledge,
kills, and livelihood opportunities.

AICRP Centre No. of Training Participants Participants | Total Participants
Programmes (Male) (Female)

Arskere 7 185 143 328
Shivamogga 1 38 - 38
Navsari 3 611 495 1,106
Mondouri 3 120 70 190
Kahikuchi 5 157 85 242
Bhubaneswar 8 221 259 480
Jagdd pur 1 282 173 455
Sabour 10 400 200 600
Ratnegiri 35 542 408 950
Mulde 2 80 60 140
Veppankulam 7 244 120 364
Peattukottai 4 105 4 109
Aliyarnegar 43 683 367 1,050
Killikulam 7 183 317 500
Vijayara 7 160 40 200
Pandirimamidi 11 210 40 250
Ambgjipeta 10 215 85 300
Kondamallepdy 1 42 8 50
Total 163 4,718 2,844 7,562
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FrontlineDemonstrations

Atotal of 110 frontline demonstrations were
conducted across the AICRP centres, covering
3,041 beneficiaries, including 1,598 maeand 1,443
female participants. These demonstrations
showcased improved production technologies,
integrated crop management practices, and
recommended varieties under farmers’ field
conditions.

Scientists — Farmers — Officials of the
Department of Horticulturelnterface M eet

An Interface Meet captioned “Recent
Technologiesin Coconut Farming” with special
reference to Root (wilt) disease and Rugose
Soirding Whitefly management, mustering Scientists
of Tamil NaduAgricultura University and Central
Plantation Crops Research Institute (CPCRI),
Kasaragod and Kayamkulam, Keraa, Officialsof
the Coconut Development Board (CDB), Chennai
and Dhali and State Department of Horticultureand
Plantation Crops, Government of Tamil Nadu
together with progressivefarmersof the state, was
organized at Coconut Research Station, TNAU,
Aliyarnagar, ICAR—AICRP(Palms), Tamil Nadu
on 05.02.2024. Outcome of the meet ended with
thefollowingAction Planfor thefuture.

Replanting/under plantingin senileplantations
should be encouraged by providing support
tothefarmerstoincrease productivity.

Six-daystraining for theofficiasof the State
Department of Horticulture should be
organized three days each at Aliyarnagar
Centreand at CPCRI (RS), Kayamkulamto
get acquainted with the symptoms of
Root(wilt) disease.
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Google spreadsheet bearing particularson
variety, age of thepalm, soil type, pH, EC,
organic carbon content, root(wilt) disease
intensity along with GPS co-ordinates shall
be framed and updated by the field level
workers of the State Department of
Horticulture once every 15 days

Pamphletson diagnos's, symptomeatol ogy and
management technol ogiesof coconut root wilt
is to be prepared for distribution to the
farmersand soft copy of the same should be
circulated among the stakeholders and
uploaded in CPCRI website (Training on
production of quality planting materials
comprising of diseasetolerance capacity to
beorganized

Strict ‘withinthegtate' internd quarantinemay
be enforced for transportation of coconut
seedlings.

Multi locationtridsareto be performed before
recommending any technology through
AICRP centres.

Training may beimparted onidentification of
Encarsiaparasitoidsto the stakeholdersand
video of the samemay beuploadedin socid
media

SystemsA pproach ensuring soil-water-plant
hedlth, Integrated Farming System, Integrated
Cropping System and organic manuring to
enrich soil microbiomemay be advocated.
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X.PUBLICATIONS

Project Coordinator Cell
Popular Article

B. Augustine Jerard, | Jaisankar, V Damodaran and
S Sumitha. Home Scale Virgin Coconut Oil
Production. Indian Coconut Journal. Vol.
LXVI (07) January- 2024. Pp- 18-21.

B. Augustine Jerard, Nira VV and Sumitha S. 2024.
Climate Smart Coconut Genetic Resources.
Indian Coconut Journal. 67(1) : 22-29

B. Augustine Jerard, S. Sumitha, P. Subramanian,
Jagadeesha, G.S. Chandrasekhar and
Sudhrashan G.K. 2024. Ball Copra
Production and Marketing. Indian Coconut
Journal. 67(6): 16-19.

B. Augustine Jerard, Sumitha. S, S. ElainApshara
andA. Aswini.2024. Cocoaintercroppedin
Coconut plantations .Indian Coconut
Journal. 67(5): 5-10

Bulletins

Augustine Jerard, B., Sumitha, S.,Sudhaakshmi,C.
and Hebbar, K. B. 2024. A Decade of
Serviceto Triba Communitiesby AICRPon
Palms. 60p

Presentation of papersin Seminar / Symposium
/ Conference/Wor kshop

Sumitha S, B. Augugtine Jerard, K RgjendraPrasad,
M.l. Manivananan, and Rgja Goud. 2024.
Variability for flowering and morphological
traitsin palmyrah acrossgrowing regionsin
India. National Conferenceonthe Paradigm
and Dynamicsof Digital Horticulturefor Food,
Nutrition, and Entrepreneurship, at JAU,
Junagadh, Gujarat May 28" to 31, 2024.
Pageno 43

SumithaS, B Augustine Jerard, K RgjendraPrasad,

MI Manivananan, and RgaGoud. Variability
for seed germination and seedling growth

morphological traitsin Palmyrah (Borassus
flabellifer L.). National Conference of Plant
Physiology —2024, Frontiersin Cell toWhole
Plant Physiology: Bridging Science and
Suganahility, ICAR-Centra Plantation Crops
Research Indtitute, Kasaragod, Kerda. P. 155

Jerard, B A. Sumitha S, K Rajendra Prasad, M1
Manivananan and Raja Goud. Exploiting
seasonal variationinflowering of palmyrah
across growing regionsin India. National
Conference of Plant Physiology — 2024,
Frontiersin Cell to Whole Plant Physiology:
Bridging Science and Sustainability, ICAR-
Central Plantation Crops Research Ingtitute,
Kasaragod, Kerala. P. 154

Aliyarnagar
Resear ch Paper

Latha, P, Sudhaakshmi C., Suresh J., Karthikeyan
M., SumithaS. and AugugtineB.J. 2024. Fidd
evaluation of fungicidesfor management of
Lasiodiplodia leaf blight of coconut. J.
Plantation Crops, 52(1), 28-36.

Popular Article

P. Latha, Sumitha.S, and B. Augustine Jerard.
Occurrenceand Distribution of Coconut L eaf
Blight Disease in Tamil Nadu and its
Management. Indian Coconut Journal.
Vol .LXV1 (08) February- 2024.Pp- 10-14.

Bulletins

Latha, P., Sudhalakshmi, C., Meena, B.,
Arulprakash, R., Rajalingam, G. V.,
Thavaprakaash, N., Shanti, M., Irene
Vedamani, P,, Sumitha, S. and Augustine
Jerard, B. 2024. Biological Disease Control
in Coconut. 18p. (In Tamil)

Latha, P., Sudhalakshmi, C., Meena, B.,
Arulprakash, R., Rajalingam, G. V.,
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Thavaprakaash, N., Shanti, M., Radha
Jeyalakshmi, R., Irene Vethamoni, P,
Sumitha, S. and Augustine Jerard, B. 2024.
Integrated Disease M anagement in Coconuit.
21p. (InTamil)

Ambajipeta

Research Articles

Anoosha,V., Chalapathi Rao, N.B.V., Neergja, B.,
Govardhan Rao, V., Kireeti, A. and Naram
Naidu, L. 2024. Emerging insect pest
Inderbella obliquifasciata in cocoa
plantationsof AndhraPradesh. The Cashew
and Cocoa journal. pp.15-17

Govardhan Rao, V., Neergja, B., Chalapathi Rao,
NBV, Kireeti, A., Anoosha, V. and Sumitha,
S. 2024. Recent approaches on the
management of stem bleeding disease in
coconut. Ecology environment and
conservation. pp S355-S362.

Madhavi Latha, P, Ranganna, G, Thirupathi Reddy,
M., Prathap, B., Mathur, R. K. and Augustine
Jerard, B. 2023. Evauation of D X Pcrosses
for their growth and yield. International
Journal of oil palm, 15: 39-45.

Madhavi Latha, P, Thirupathi Reddy, M., Ranganna,
G, Prathap, B., Ravi Chandran, G. and
Augustine Jerard, B. 2023. Evauation of new
oil pdmcrossesfor their freshfruit bunchyield
at Andhra Pradesh. Journal of Research,
ANGRAU. 51(4): 88-97.

Neergja, B., Govardhan Rao, V., Chaapathi Rao,
N.B.V.,Anoosha, V., Kireeti, A. and Naram
Naidu, L. 2024. Emerging diseasesof cocoa
Phytopthora pod rot in AndhraPradesh. The
Cashew and Cocoa journal. pp.18-20.

Raghutga, PV., Rao, N.B.V.C., Padma, E., Kireeti,
A., Emmanud, N. and Umakrishna, K. 2024.
Induced nut yield reduction in Godavari
Gangahybrid coconut pams. invasverugose
spiraling whitefly  (Aleurodicus

Annual Report 2024

rugioperculatus martin) infestation. Applied

Fruit Science, 66(2): 755-762.
Presentation of paper sin Seminar / Symposium
/ Conference/Wor kshop

Anoosha, V. and Chalapathi Rao, N.B.V. 2024.
Evd uation of nylon net for the management
of Rhinoceros beetle in coconut palmsin
Andhra Pradesh. In: 5" International
Conferenceon* InnovationsinAgricultureand
outreach programs: Challenges and
Opportunities” VAKSANA-2024. Sept.19-
20, 2024 held online organized by Shri
vashnav indituteof agriculture, Shri vaishnav
vidyapeeth vishwavidya aya, Indore, MP.

Popular Article

Anoosha, V., Chalapathi Rao, N. B. V. and
Anoosha, V. 2024. Kobbari pantalalo
aakutelu samagraygamanyam. Padipantalu
Magazine. July. pp. 36.

Chalapathi Rao, N.B.V., Govardhan Rao, V.,
Neerga, B., Kireeti, A., Anoosha, V. and
Madhavi, M. 2024. Mumpunaku guraina
kobbari thotalu udyana pantallo jragathal lu.
Eruvaka, October. pp: 50-52.

Govardhan Rao, V., Chalapathi Rao, N. B. V.,
Neerga, B., Kireeti, A. and Anoosha, V.
2024. Trichoderma-bhuju jathi sukshma
jeeva niyantrana karakam. Wavasayam
Magazine (ANGRAU), February. pp.29.

Govardhan Rao, V., Neergja, B., Chal apathi Rao,
N.B.V., Anoosha, V. and Kireeti, A. 2024.
Production protocol of microbial bio agents
for themanagement of diseasein coconut and
horticultural crops. Indian Coconut Journal.
April. 66(10): 17-20.

Kireeti, A., Rishithaand Chalapathi Rao, N.B.V.
2024. Kobbarilo Melinarakaa u ygamanya
paddathulu. Rythu nestham. September.
pp.57-58.

Neergja, B., Govardhan Rao, V., Kireeti, A.,
Anoosha, V. and Chalapathi, N. B. V. 2024.
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Pseudomonas fluorescens. Wavasayam
Magazine (ANGRAU), April. pp:35.
Book chapters

Anoosha, V. and Chalapathi Rao, N.B.V. 2024.
Evaluation of nylon net for the management
of Rhinoceros beetle in coconut palmsin
AndhraPradesh. In: InnovationsinAgriculture
and outreach programs. Challenges and
Opportunities’. Excellent Publishing House,
New Delhi-110070. |SBN: 978-93-94086-
37-1.

Chalapathi Rao, N.B.V. and Anoosha, V. 2024.
Biologica Control Approachesagaing Mg or
L epidopteran Insect Pests of Coconut in
Andhra Pradesh. pp 68-73. In: Training
manual on Recent Advances in Good
Agricultural Practicesfor Management of
Emerging I nsect Pestsin Coconut. ICAR-
NBAIR Document N0.15/2024.

Chalapathi Rao, N.B.V. and Anoosha, V. 2024.
Large Scale Mass Production of Predator,
Apertochrysa astur for Management of
Invasive Whitefliesin Coconut. pp 74-77. In:
Training manua on Recent Advancesin Good
Agricultural Practicesfor Management of
Emerging Insect Pestsin Coconut. ICAR-
NBAIR Document N0.15/2024.

Govardhan Rao, V., Neergja, B., Chal apathi Rao,
N.B.V., Kireeti, A. and Anoosha. V. 2024.
Impact of diseases management technology
in coconut. pp.28-39. In: Global research
initiativesfor sustainableagricultureand dlied
sciences (GRISAAS)- An Edited Book
(Volume-3). (Ed.) Singh, S. P Meerut. ISBN:
978-81-958010-9-1.

Folders/ Booklets/ Pamphlets

Govardhan Rao, V., Neergja, B., Chal apathi Rao,
N.B.V.,Anoosha, V., Kiresti,A. and Naram
Naidu, L. 2024. Kobbarilo aakumacha/
aaku endu tegulu - Samagra yajamanyam.

Annual Report 2024

Kireseti, A., Chalgpathi Rao, N.B.V., Ramanandam,
G and Naram Naidu, L. 2024. Kobbarilo
Melina rakaalu (Improved varieties of
coconut).

Neergja, B., Chalapathi Rao, N. B. V., Anoosha,
V., Govardhan Rao, V., Kiresti, A. and Naram
Naidu, L. 2024. Sarpilakara telldomanu
niyamtrinchu Isaria fumosorosea
silindram kshetrastai uthpathi vidhanam.

Bulletins

Anoosha, V. and Chalapathi Rao, N.B.V. 2024.
(ed.) Naram Naidu, L. Bio control based
management of coconut black headed
caterpillar-A successgtory. Dr.Y SRHU-HRS,
Ambajipeta pp. 1-42. 1SBN no: 978-93-
341-042-0.

Chalapathi Rao, N.B.V., Snehalatha Rani, A.,
Sireesha, K., NagaLakshmi, T., Neerga, B.,
Govardhana Rao, V., Sunitha, P. and
Anoosha, V. 2024. Dr.Y SRHU Biocontrol
Inventory. Dr.Y SRHU-HRS, Ambajipeta.
ISBN No. 978-93-340-6512-1.

Ratnagiri
Research Articles

Shinde, V. V., Ghavale, S. L., Maheswarappa, H.
P., Jagtap, D. N., Wankhede, S. M.,
Hadankar, P M. andHuggi, L. 2024. Climate
drives of growth, yield and microclimate
variability in multistoried coconut plantation
in Konkan region of Maharashtra, India,
Mausam, 75(2): 573- 582.

Wankhede, S. M., Malshe, K. V., Ghavale, S. L.,
Jerard, B. A. and Sumitha, S. 2024.
Effectivenessof nylonnet for themanagement
of rhinocerosbestleinfesting juvenile coconut
(Cocosnucifera) pams, Plant Archives, 24
(2): 1435-1438.

Presentation of paper sin Seminar / Symposium

/ Conference/Wor kshop

Malshe, K.V., Ghavale, S. L., Wankhede, S. M .,
Jerard, B. A. and Sumitha, S. 2024.
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Assessment of Yield Performanceof Coconut
Based M ultispecies Cropping SystemsUnder
Coastal Littoral Sandy Soil of Konkan
Region of Maharashtra. In: National
Conferenceon Digital Horticulturefor Food,
Nutrition, and Entrepreneurship. Junagadh
Agricultural University (JAU), Junagadh
Gujarat, India. May 28-31, 2024.

Wankhede, S. M., Malshe, K. V., Ghavale, S. L.
Jerard, B. A. and Sumitha, S. 2024. Using
Fishing Net for the Management of
RhinocerosBeetle, Oryctesrhinoceros(L.)
Infesting Juvenile Coconut (Cocosnucifera)
Palms. In: National Conference on Digital
Horticulture for Food, Nutrition, and
Entrepreneurship. Junagadh Agricultural
University (JAU), Junagadh Gujarat, India
May 28-31, 2024.

Popular Article

Malshe, K.V. 2024. Cultivation technology in
coconut. Vanarai. Pp: 18-25.

Wankhede, S. M. and Malshe, K.V. 2024.
Management on bud rot in coconut,
Agriculture Article. Pp: 908-911.

Wankhede, S. M., Malshe, K.V., Ghavale, S. L.
and Jerard, B.A. 2024. Success story-Eco-
friendly management of coconut black headed
caterpillar in Konkan region of Maharashtra.
Indian Coconut Journal. April 2024, pp.
24-26.

Folders/ Booklets/ Pamphlets

Wankhede, S. M, Mashe, K. V., Jalgaonkar, V. N.
and Ghavale, S. L. 2024. Management of
Bondars nesting whitefly in coconut.
DBSKKV/Ext./Leaflet, N0.39/27/03/2024.

Wankhede, S. M, Malshe, K. V., Jalgaonkar, V. N.
and Ghavale, S. L. 2024. Eco-friendly
management of coconut black headed
caterpillar, DBSKKV/Ext./Leaflet. No.41/
27/03/2024.

Annual Report 2024

Wankhede, S. M, Malshe, K. V., Jalgaonkar, V. N.
and Ghavale, S. L. 2024. Integrated
management of coconut Rhinoceros bestle.
DBSKKV/Ext./Ledflet. No. 40/27/03/2024.

Veppankulam

Presentation of paper sin Seminar / Symposium
/ Conference/Wor kshop

Senthil Kumar, N., Surulirgian, M. and Arun Kumar,
R. 2024. Evauate the studies on nutrient
(N&K) requirement and method of
application to ECT coconut nursery. In:
International Conference on Futuristic
Horticulture (ICFH’ 2024). pp 571-572.

Senthil Kumar, N., Surulirgjan, M., Arun Kumar,
R. and Irene Vedhamoni, P. 2024. Influence
of abioticfactorson the devel opment of BSR
disease of coconut in ECR of Tamil Naduin
climate change scenario. NSCSAPC-2024.

pp 58.

Senthil Kumar, N., Surulirgjan, M., Arun Kumar,
R., Irene Vedhamoni, P, Sumitha, S. and
Jerard, B. A. 2024. Studies on nutrient
(N&K) requirement and method of
gpplicationto East coast tall coconut nursery.
NSCSAPC-2024. pp 14.

Surulirgian, M, Angappan, K., Shanthi, M., Senthil
Kumar, N. and Arun Kumar, R. 2024.
Potential bio-agentsand botanicalsfor the
containment of Phytophthora palmivorain
coconut. In: International Conferenceon
Unleashingthe power of seed & crop hedlth
innovationsfor afood secureworld (ICUCH
2024). pp 336.

Surulirgan, M., Senthil Kumar, N. and Arun Kumar,
R. 2024. A new mobile application for
coconut sector- Cocopedia. In: International
Conference on Futuristic Horticulture
(ICFH’2024). pp 521-522.

Surulirgian, M., Senthil Kumar, N. and ArunKumar,
R. 2024. Promising Bio-control agentsand
their field performancein combating endemic
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BSR of coconut in east coast region of TN.
In: International Conference on Precision
HorticultureHC& RI, Periyakulam. pp 226-
227.

Surulirgan, M., Senthil Kumar, N. and Arun Kumar,
R. 2024. Tackling the coconut disease
menacein east coast region of Tamil Nadu.
In: 16" All India Conference of
Kanniyakumari Academy of Arts& Sciences
(KAAS), Nagercoil. pp 10-15.

Surulirgjan, M., Senthil Kumar, N., Arun Kumar,
R. and Paramasivan, M. 2024. Studies on
performance of popular varieties of banana
asintercrop in coconut eco system. In: 16"
All IndiaConference of Kanniyakumari
Academy of Arts & Sciences (KAAS),
Nagercoil. pp 34-35.

Surulirgian, M., SenthilKumar, N. and Arun Kumar,
R. 2024. Promising coconut hybrid genotypes:
Tal x Tal and Dwarf x Dwarf for combating
endemic basal stemrot diseasein coconutin
the east coast region of Tamil Nadu. In:
International Conference on Futuristic
Horticulture (ICFH’ 2024). pp 489-491.

Popular Article

Muthukumaran, N., Vijayapriya, M., Senthil Kumar,
N., Surulirgian, M. and Arun Kumar, R. 2024.
Rhinoceros beetle management in coconut.
Agri Sakthi. May 2024.

Paramasivan, M. and Senthil Kumar, N. 2024.
Nutrient management in organic farming.
Uzhavaryn Valarumvelanmai. May 2024.

Surulirgian, M., Latha, P, Senthil Kumar, N., Arun
Kumar, R., Sudhalakshmi, C., Sumitha, S.
and Jerard, B.A. 2024. Tackling of an
endemic disease Thanjavur wilt of coconutin
east coast region of Tamil Nadu: Strategies
ahead. Indian Coconut Journal. June 2024.

Annual Report 2024

Book chapters

Senthil Kumar, N. and Paramasivan, M. 2024.
Glimpsesof palmyraand Pamyraproducts.
pp 4(5). 978-81-965582-9-1

Senthil Kumar, N., Arun Kumar, R., Surulirgian, M.
and IreneVethamoni, P. 2024. Thennai
Sarndha Orunginaindha Pannayam. pp
340-345. 978-81-968525-3-5

Senthil Kumar, N., Babu, R., Arun Kumar, R.,
Surulirgjan, M., Irene Vethamoni, P. and
Augustin Jerard, B. 2024. Thennai sarndha
oruginaidha pannaiya muraiyl aadu
valarpu. pp 140-145. 978-81-973997-1-
8

Senthil Kumar, N., Babu, R., Surulirgan, M. and
Arun Kumar, R. 2024. Nutrient (N&K)
requirement and method of application to
ECT Coconut nursery. pp 4(4). 978-81-
965582-9-1

Senthil Kumar, N.2024. Neradi urutu karuvi nel
vidhai pumuraiyl payr urpathithiran urudhi
aaivu. pp 9-11. 978-93-91853-58-7

Folders/ Booklets/ Pamphlets

Kumanan. K., Surulirgjan, M., Senthil Kumar, N.,
Arun Kumar, R., Irene Vethamoni, P. and
Jerard, B.A. 2024. Performanceof Tall x Tall
coconut hybrids. Dec 2024

Surulirgjan, M., Senthil Kumar, N., Arun Kumar,
R., Muthukumaran, N. and Vijayapriya, M.
2024. Root feeding of coconut tonic. CRS
& ICAR-AICRPon pams. Aug 2024.

Surulirgjan, M., Senthil Kumar, N., Arun Kumar,
R., Muthukumaran, N. and Vijayapriya, M.
2024. Management for Thanjavur
Ganodermawilt. CRS& ICAR-AICRPon
palms. Aug 2024.

Surulirgian, M., Senthil Kumar, N., Arun Kumar,
R., Muthukumaran, N. and Vijayapriya, M.
2024. Management of under growth coconut
trees. CRS& ICAR-AICRPon palms. Aug
2024.
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Surulirgjan, M., Senthil Kumar, N., Arun Kumar,
R., Muthukumaran, N. and Vijayapriya, M.
2024. Management of Rhinocerosbeetlesin
coconut. CRS & ICAR-AICRP on palms.
Aug 2024.

Vijayapriya, M., Muthukumaran, N. and Arun
Kumar, R. 2024. Thennai kalivilirunthu
manpulu uram thayarikkum muraikal.
May 2024.

Pandirimamidi

Research Articles

Vengaiah, P.C., Kaeemullah, S., Madhava, M. and
Srikanth, A. D. 2024. Development and
characterization of foam mat dried palmyrah
fruit pulp powder. Journal of Plantation
Crops 52 (1), 10-20.

Vengaiah, P. C., Prasad, K. R., Murthy, G. N.,
Sumitha, S. and Jerard, B. A. 2024. PAmyrah
(Borassus flabellifer L) Tuber in India
Present Status and Scope. Asian Journal of
Current Research. 9 (2), 73-80.

Presentation of papersin Seminar / Symposium
/ Conference/ Wor kshop

Vengaiah, P. C. 2024. Importance of Pamyrahpam
in Indian agriculture - Present status
and scope. Lead lecture. In: 58" Annual
Convention of Indian Society of Agricultural
Engineers (ISAE) - Vasantrao Naik
MarathwadaKrishi Vidyapeeth (VNMKYV),
Parbhani - 12-14 November 2024,
Maharastra.

Vengaiah, P. C., Prasad, K. R., Jerard, B.A. and
Sumitha, S. 2024. Optimization and
characterization of pectin extracted from
Pamyrah palm (Borassusflabdllifer L.) fruit
pul p using response surface methodol ogy.
58" Annua Convention of Indian Society of
Agricultural Engineers (ISAE) - Vasantrao
Naik Marathwada Krishi Vidyapeeth
(VNMKYV), Parbhani, 12-14 November
2024, Maharastra.
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Popular Article

Vengaiah, P. C. 2024. Neeraento maduram eenadu.
04.02.24

Vengaiah, P. C. 2024. Manyam |o kobbari totatlu.
Eenadu. 27.11.24.

Vengaiah, P, C. 2024. Thati addayamlo meti. Sakshi.
30.12.24.

Vengaiah, P. C. 2024. Thati tegaalo vantakalu.
Sakshi. 06.12.24.

SriVijayaPuram
Research Articles

Waman, A.A., Bohra, P,, Maheswarappa, H.P,
Jerard B.A. and SumithaS. 2024. Culantro
(Eryngium foetidum L.): a profitable
intercrop in arecanut plantations for
diversfication of idand agriculture. National
Academy Science Letters, 48(4):417-420,
https://doi.org/10.1007/s40009-024-01499-
W.

Navsari

Presentation of papersin Seminar / Symposium
/ Conference/Wor kshop

PP.Bhaerao; B. A. Jerard and Sumitha S. 2024.
Evduationof Tdl x Tal coconut hybridsunder
South Gujarat condition. Abstract presented
In: National Conference on* Paradigm and
Dynamicsof Digital Horticulturefor Food,
Nutrition and Entrepreneurship” from 28-31
May, 2024 at JAU, Junagadh organized by
Lt. Amit SnghMemoria Foundationand JAU,
Junagadhin collaboration with CHAI, New
Delhi. pp. 124.

Jagdalpur

Popular Article

Patel, R. K., Singh, B. and Chadar, V. 2024. First
report on red palm weevil (Rhyncophorus
ferrugineus) as entomophagy from
chhattisgarh, India. Indian Entomologist.
5(2): 58-61.
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Singh, B., Patel, R. K., Jerard, B. A. and Sumitha,
S. 2024. A coconut famer’s journey of
enhanced profitability from Chhattisgarh’s
Bastar region. Indian Coconut Journal. 68
(01): 15-17.

Singh, B., Patel, R. K., Jerard, B. A. and Sumitha,
S. 2024. Chhattisgarh ke Bastar kshetrake
nariyal kisan kasafar wardhit amdani ki ore.
Bhartiya Nariyal Patrika. 34 (03): 23-25.

Folders/ Booklets/ Pamphlets

Patel, R. K., Singh, B., Jerard, B. A. and Sumitha,
S. 2024. Rugose spiralling whitefly: an
invasive pest of coconut in Chhattisgarh.
Extension Folder/IGKV/SGCARS2024-25/
03 (InEnglish).

Singh, B., Patel, R. K., Jerard, B. A. and Sumitha,
S. 2024. Kera Bastar: a prominent variety
of Chhattisgarh. Extension Folder/IGKV/
SGCARS2024-25/01 (In English).

Singh, B., Patel, R. K., Jerard, B. A. and Sumitha,
S. 2024. Kera Bastar: Chhattisgarh ki ek
pramukh kism. Extension Folder/IGKV/
SGCARS/2024-25/02 (In Hindi).

Bulletins

Singh, B., Patel, R. K., Jerard, B. A. and Sumitha,
S. 2024. Chhattisgarh me nariyal utpadan
ewam paudh sanrakshan. Technica Bulletin/
IGKV/SGCARS/2024-25/04, p 14. (In
Hindi).

Singh, B., Verma, L. S. and Patel, R. K. 2024.
Nariyd ki vaigyanik kheti. Technica Bulletin/
IGKV/2024/09, pp 24. (InHindi).

Annual Report 2024

Kahikuchi

Folders/ Booklets/ Pamphlets

Borah, A. and Mahanta, P. 2024. Value added
products from Coconut. Directorate of
Research (Agri), Extenson Folder (English).

Borah, A., Chowdhury, D. and Mahanta, P. 2024.
Coconut based high dendity cropping systems.
Directorate of Research (Agri), Extension
Folder (English).

Borah, A., Chowdhury, D. and Mahanta, P. 2024.
Production of quality planting materials of
Coconut. Directorate of Research (Agri),
Extension Folder (English).

Borah, A., Chowdhury, D. and Pathak, S. 2024.
Nursery management and production
technology of Coconut. Directorate of
Research (Agri), Extension Folder
(Assamese).

Pathak, S., Borah, A. and Mahanta, P. 2024.
Integrated Pest Management (IPM) in
Coconut. Directorate of Research (Agri),
Extension Folder (Assamese).

KondaMallepally

Folder/ Booklets/ Pamphlets

Raja Goud, C.H. 2024. Thati mariyu eetha upa
uthpathulu: veti prayojanau. (in Telugu)

Killikulam

TrainingManuals

Manivannan, M.l. and Premalakshmi, V. 2024.
Training Manual on Intensive cultivation
practices, Post harvest and Valueadditionin
Pamyrah.
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XI.WEATHER DATA OFAICRPCENTRES(2024)

ALIYARNAGAR

Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.6 27.1 93.8 72.0 50.2
February 36.1 28.7 87.7 49.0 0
March 36.9 30.1 88.0 33.0 0
April 38.5 32.8 80.1 27.0 0
May 35.3 30.0 86.4 47.5 289.6
June 31.7 31.0 83.5 66.7 26.0
July 32.9 32.3 84.9 79.7 177.0
August 315 32.6 88.9 67.6 91.6
September 34.1 32.2 86.5 55.3 29.2
October 34.6 32.0 91.8 63.0 211.2
November 32.3 32.0 89.1 76.9 63.0
December 31.8 311 92.0 72.1 95.2
AMBAJIPETA
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 31.8 19.5 99.6 55.2 0
February 34.7 20.0 100.0 54.5 0
March 37.1 21.6 100.0 50.2 0
April 40.1 24.9 100.0 50.0 0
May 38.5 27.1 99.8 57.8 34.0
June 35.1 27.0 99.7 65.7 22.0
iy 31.7 26.1 99.9 79.6 111.0
August 33.2 26.4 100.0 79.4 83.0
September 32.9 25.8 100.0 79.4 99.0
October 34.0 25.1 100.0 73.1 87.5
November 31.8 21.8 100.0 57.2 15
December 29.6 21.4 100.0 71.0 25.5

60




== |CAR-AICRPONPALMS

Annual Report 2024

ARSIKERE

Month Temperature(°C) RH (%) Rainfall (mm)

M ax. Min. Forenoon Afternoon
January 30.5 20.1 64.0 55.1 25.6
February 33.6 185 55.9 42.0 0
March 36.7 194 54.3 44.3 0
April 39.5 235 56.5 47.4 0
May 35.9 22.0 69.7 71.9 170.1
June 325 20.6 74.8 69.3 11.6
July 30.0 20.9 76.2 64.7 60.5
August 29.2 21.7 79.5 69.5 68.0
September 30.8 21.7 72.4 65.7 0
October 30.6 20.1 72.1 65.6 276.2
November 29.7 21.3 67.6 64.5 104
December 27.7 18.9 53.0 54.9 16.0

BAVIKERE

Month Temperature(°C) RH (%) Rainfall (mm)

M ax. Min. Forenoon Afternoon
January 30.9 24.5 73.2 62.9 5.0
February 34.1 24.7 56.8 64.4 0
March 35.2 22.4 66.0 55.1 0
April 37.3 20.7 67.9 58.1 0
May 34.7 22.0 75.3 61.6 159.5
June 31.7 21.6 79.8 75.3 29.0
iy 27.3 21.5 84.1 88.5 629.0
August 29.4 22.9 80.8 75.2 1175
September 29.6 19.3 79.2 73.0 52.5
October 311 19.2 75.6 77.3 179.0
November 30.1 15.2 74.6 70.4 0
December 30.5 16.0 80.1 78.7 19.0
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BHUBANESWAR]
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 27.4 16.2 91.0 55.0 22.6
February 32.4 20.1 90.0 50.0 6.2
March 34.3 23.3 92.0 56.0 50.2
April 39.6 25.6 83.0 42.0 24.2
May 37.9 26.9 86.0 55.0 115.4
June 37.2 26.8 89.0 64.0 203.7
July 32.2 26.3 96.0 88.0 318.5
August 325 25.6 96.0 88.0 383.6
September 32.8 25.7 96.0 90.0 234.8
October 33.6 24.9 91.0 70.0 125.0
November 30.9 19.6 88.0 54.0 9.3
December 28.1 17.8 86.0 58.0 92.9
GOA
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 34.3 21.3 86.2 40.5 7.6
February 35.6 21.2 90.0 42.7 0
March 34.9 22.9 88.3 49.3 0
April 35.0 25.7 86.8 56.1 38.8
May 34.8 26.0 87.0 60.6 151.2
June 31.3 24.7 935 79.5 832.2
iy 29.0 24.0 93.6 90.2 2063.3
August 30.2 24.5 94.4 81.0 959.8
September 30.5 24.0 94.0 77.0 422.5
October 32.3 24.1 935 70.5 353.8
November 34.0 22.3 79.9 47.9 51.2
December 33.5 21.8 83.4 48.1 0.6
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JAGDALPUR

Month Temperature(°C) RH (%) Rainfall (mm)

M ax. Min. Forenoon Afternoon
January 28.9 125 87.0 38.0 14
February 21.5 14.7 83.7 314 0.5
March 34.0 18.3 84.0 311 18.6
April 36.7 21.4 77.1 36.7 122.9
May 35.6 22.5 80.4 46.0 117.2
June 33.6 23.1 84.7 60.7 273.6
July 28.4 22.4 92.0 80.3 434.1
August 29.9 22.2 92.1 74.0 331.7
September 30.5 22.4 91.9 74.5 284.1
October 32.0 21.0 90.2 57.7 32.2
November 29.7 139 89.8 42.0 0.2
December 28.3 15.0 89.6 49.2 1.6

KAHIKUCHI

Month Temperature(°C) RH (%) Rainfall (mm)

M ax. Min. Forenoon Afternoon
January 234 12.7 96.8 57.2 10.0
February 25.6 13.7 94.0 47.3 5.0
March 29.6 175 90.3 45.2 51.0
April 325 22.1 89.8 51.3 735
May 32.5 23.6 92.5 59.7 241.8
June 31.2 26.0 96.0 74.2 364.8
July 33.3 27.4 95.6 69.6 241.2
August 32.7 25.6 95.7 69.2 263.6
September 33.8 25.6 94.9 65.8 83.8
October 29.5 23.1 96.6 73.0 142.2
November 28.8 19.0 96.5 60.6 2.0
December 25.2 13.4 96.7 54.8 0
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KILLIKULAM
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 31.0 16.2 68.9 52.0 29.6
February 34.2 16.3 68.9 47.4 0
March 36.0 16.5 69.6 45.1 6.6
April 37.8 18.7 67.8 39.2 5.0
May 37.2 19.2 65.8 45.1 33.0
June 375 19.0 63.5 42.8 3.8
July 37.1 20.0 57.2 38.4 3.0
August 36.9 18.6 60.9 394 67.0
September 375 19.0 60.4 38.7 117.8
October 34.4 17.0 68.6 50.9 41.4
November 31.7 15.6 72.6 57.8 201.0
December 32.1 14.8 73.4 55.4 152.8
KONDAMALLEPALLY
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 35.9 19.3 83.2 51.5 0
February 33.0 20.1 83.2 51.6 0
March 35.9 22.4 78.3 56.5 0
April 41.1 25.2 42.8 42.4 9
May 39.7 27.8 64.9 55.7 9
June 35.9 27.0 78.9 64.1 86.7
iy 32.7 26.7 88.1 54.6 136.8
August 335 26.1 91.4 48.6 134.0
September 32.9 26.4 89.7 41.8 156.3
October 317 22.2 89.1 43.2 107.9
November 29.8 21.8 89.4 41.8 27.8
December 28.2 20.8 89.2 40.9 3.1
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MONDOURI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 22.4 104 95.5 78.3 63.3
February 27.5 14.8 94.3 76.3 12.8
March 315 18.6 934 74.9 58.3
April 37.7 24.1 91.7 65.5 4.4
May 35.1 25.2 93.7 78.7 257.2
June 35.6 27.1 94.0 83.8 69.9
July 33.3 26.2 95.3 87.2 192.6
August 31.9 25.6 97.6 90.6 399.3
September 32.9 25.5 97.5 88.8 335.1
October 32.1 23.8 97.4 87.4 235.3
November 29.1 17.6 97.6 69.9 1.4
December 23.2 13.2 93.2 75.4 47.4
MULDE
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 34.6 15.8 94.0 43.0 124
February 36.4 15.9 93.0 39.0 0
March 37.0 19.0 90.0 43.0 0
April 374 21.9 86.0 47.0 0
May 37.1 22.9 87.0 52.0 78.6
June 31.1 21.9 94.0 83.0 1067.7
July 29.3 20.9 96.0 90.0 2041.3
August 30.4 21.4 94.0 82.0 1071.2
September 31.2 21.6 93.0 80.0 565.0
October 33.3 21.0 94.0 68.0 365.2
November 34.8 16.9 92.0 51.0 102.4
December 33.9 16.6 92.0 50.0 1.6
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NAVSARI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.2 14.0 91.5 42.9 0
February 32.6 15.0 91.0 34.2 0
March 34.2 16.8 90.2 36.9 0
April 375 22.2 83.1 36.1 0
May 36.4 25.6 83.8 52.2 0
June 34.2 26.0 88.8 69.2 238.00
July 30.5 25.1 91.8 87.8 1281.0
August 30.0 24.8 94.1 86.8 387.0
September 31.2 24.1 97.2 80.1 368.0
October 34.4 23.2 95.7 61.4 120.0
November 33.7 17.8 81.8 37.6 0
December 30.8 15.2 80.9 41.5 0
PANDIRIMAMIDI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 28.8 19.8 93.0 44.0 0
February 31.2 20.2 94.0 37.0 0
March 37.3 21.6 93.0 36.0 8.0
April 40.4 25.6 90.0 38.0 16.0
May 40.6 24.8 81.0 45.0 103.6
June 39.5 25.5 67.0 65.0 157.0
iy 34.5 234 76.0 71.0 340.8
August 35.7 22.5 80.0 77.0 268.5
September 34.3 22.0 90.0 73.0 243.9
October 34.1 20.9 90.0 70.0 147.2
November 30.2 20.8 94.0 65.0 87.7
December 30.5 16.8 100.0 39.0 0
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PASIGHAT
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 20.2 10.0 47.7 a44.7 11.6
February 18.8 104 62.0 61.1 163.5
March 224 18.0 62.2 66.6 97.5
April 23.8 18.3 735 76.5 209.0
May 26.4 22.0 734 64.4 171.3
June 29.0 25.2 83.2 78.1 810.4
July 29.8 25.5 81.6 80.3 728.9
August 30.6 26.0 79.0 70.4 400.4
September 32.4 27.1 66.0 68.6 227.1
October 25.7 20.4 62.9 68.8 165.7
November 26.3 17.1 53.8 49.7 0.5
December 21.9 14.3 55.5 49.9 44.3
PATTUKOTTAI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 38.8 32.8 91.1 66.8 0
February 38.8 35.1 94.3 55.2 0
March 39.0 35.1 91.1 56.5 0
April 39.0 34.9 90.4 514 0
May 39.0 34.9 86.5 64.9 246.9
June 39.0 35.0 87.4 67.0 47.5
July 39.0 35.0 92.2 58.5 15.7
August 39.0 35.0 83.5 67.2 106.3
September 39.0 35.0 83.8 62.9 30.0
October 39.0 35.0 88.8 64.5 329.3
November 39.0 35.0 92.6 74.7 369.4
December 39.0 33.0 90.3 66.3 168.2
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PEDAVEGI

Month Temperature(°C) RH (%) Rainfall (mm)

M ax. Min. Forenoon Afternoon
January 31.7 16.0 88.1 41.5 0
February 34.2 16.6 86.4 24.1 3.0
March 37.2 19.9 85.5 30.0 13.2
April 40.2 20.7 82.2 317 1.0
May 435 22.8 84.6 32.3 39.8
June 40.2 24.0 88.4 42.8 194.0
July 36.1 23.4 95.2 59.7 385.8
August 36.9 23.8 92.0 55.3 244.0
September 37.1 23.0 92.7 42.8 240.2
October 36.5 20.4 91.7 46.9 71.8
November 34.0 17.1 85.8 37.2 4.2
December 33.9 15.5 89.7 42.0 11.6

PILICODE

Month Temperature(°C) RH (%) Rainfall (mm)

M ax. Min. Forenoon Afternoon
January 33.9 24.0 85.0 74.0 50.8
February 34.5 24.0 83.0 66.0 0
March 34.5 24.6 81.2 61.6 0
April 35.3 25.4 79.4 61.8 0
May 33.6 24.5 85.4 80.8 515.1
June 30.8 24.2 93.2 88.1 1139.2
iy 29.6 24.2 93.3 92.2 1603.2
August 29.5 24.1 95.0 85.0 579.5
September 30.5 23.7 94.8 83.3 377.4
October 313 23.8 94.3 76.8 150.1
November 33.2 23.4 92.7 68.3 75.2
December 32.5 23.0 94.7 68.1 152.2
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RATNAGIRI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 32.7 19.9 71.0 54.5 18.7
February 32.9 191 68.9 55.5 0
March 32.8 21.9 70.1 61.9 0
April 33.6 24.9 73.8 63.8 0
May 33.9 26.2 72.9 67.1 58.7
June 314 25.2 88.1 824 1043.2
July 28.8 24.5 91.2 91.0 1944.8
August 30.4 25.1 87.6 82.9 582.1
September 30.4 24.5 88.2 80.5 443.3
October 325 24.4 88.6 80.0 165.8
November 34.5 21.9 60.4 58.8 5
December 33.3 21.1 67.0 60.4 0
SABOUR
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 199 7.4 96.7 73.5 0
February 25.5 11.3 85.5 58.3 3.7
March 29.7 15.9 69.6 60.7 6.5
April 38.0 21.3 46.9 40.2 0
May 35.6 24.6 68.0 57.7 81.9
June 37.1 27.3 75.2 68.1 4.1
iy 33.7 27.2 83.9 774 230.0
August 33.1 26.4 83.9 77.9 241.4
September 32.7 26.12 84.7 775 242.0
October 30.5 23.61 85.45 78.71 47.1
November 28.9 16.9 86.6 80.2 0
December 24.4 9.6 87.3 80.9 0
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SHIVAMOGGA
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 31.4 174 84.3 49.7 10.0
February 34.6 171 77.8 29.5 0
March 36.1 20.2 75.1 28.9 0
April 37.3 22.3 70.7 317 51.8
May 34.2 224 75.4 55.4 227.0
June 29.8 21.6 85.3 74.7 189.8
July 27.0 21.1 90.5 87.0 361.8
August 29.0 21.3 89.8 79.9 250.4
September 29.4 20.6 88.7 77.2 53.6
October 30.4 21.2 91.5 76.0 336.0
November 30.3 19.7 89.9 66.3 4.2
December 29.7 184 86.4 71.3 12.0
SIRSI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 31.7 16.9 80.0 73.0 4.0
February 35.0 18.9 69.0 57.0 0
March 37.2 22.1 66.0 55.0 0
April 38.5 23.8 64.0 51.0 12.0
May 36.3 22.6 78.0 68.0 162.2
June 30.8 21.9 94.0 90.0 404.0
iy 28.1 21.0 97.0 95.0 1888.0
August 28.7 21.0 93.0 92.0 611.0
September 30.3 20.6 94.0 91.0 167.2
October 30.7 21.5 93.0 88.0 257.4
November 30.0 174 81.0 64.0 33.2
December 29.4 17.9 84.0 76.0 49.4
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SRI VIJAYA PURAM

Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.7 24.6 70.7 74.7 150.0
February 31.0 24.2 72.7 69.3 2.6
March 32.1 24.3 66.9 69.9 0
April 33.3 26.2 67.3 70.5 0
May 32.8 26.2 76.7 79.5 409.7
June 29.8 25.1 85.0 86.4 737.6
July 31.0 25.3 85.5 86.5 356.4
August 30.2 25.0 85.2 87.9 295.7
September 30.3 25.1 86.4 87.9 508.3
October 30.8 24.8 83.4 87.0 326.6
November 30.8 25.5 77.3 83.0 266.1
December 30.2 25.3 75.8 79.9 274.7
THRISSUR
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 35.0 20.9 75.0 50.0 124.1
February 37.7 21.9 80.0 40.0 8.1
March 39.9 23.1 88.0 46.0 0
April 40.0 23.1 85.0 50.0 7.3
May 39.5 23.3 91.0 71.0 491.3
June 33.7 234 96.0 80.0 628.9
iy 32.8 22.7 96.0 82.0 984.8
August 34.5 22.9 95.0 74.0 341.0
September 35.4 234 94.0 69.0 168.9
October 36.2 22.7 94.0 75.0 206.6
November 34.9 22.5 85.0 570 91.5
December 34.5 20.7 89.0 62.0 170.9
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VEPPANKULAM
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 38.8 32.8 91.1 66.8 43.5
February 38.8 35.1 94.3 55.2 0
March 39.0 35.1 91.1 56.5 4.6
April 39.0 34.9 90.4 51.4 0
May 39.0 34.9 86.5 64.9 193.2
June 39.0 35.0 87.4 67.0 26.0
July 39.0 35.0 92.2 58.5 45.0
August 39.0 35.0 83.5 67.2 106.6
September 39.0 35.0 83.8 62.9 36.0
October 39.0 35.0 88.8 64.5 357.5
November 39.0 35.0 92.6 74.7 346.4
December 39.0 33.0 90.3 66.3 182.6
VIJAYARAI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.0 19.0 70.2 68.7 7.8
February 33.0 20.0 69.3 66.5 3.3
March 36.0 23.0 64.6 62.3 13.7
April 37.0 27.0 69.3 60.7 14.4
May 39.0 29.0 65.6 59.9 46.0
June 36.0 29.0 61.3 59.0 161.2
iy 32.0 26.0 82.5 79.3 299.5
August 32.0 26.0 81.6 80.5 244.3
September 31.0 25.0 79.1 78.6 243.3
October 31.0 24.0 74.4 70.7 122.6
November 30.0 22.0 72.6 69.5 86.4
December 29.0 20.0 70.8 68.3 28.2
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WAKAWALI

Month Temperature(°C) RH (%) Rainfall (mm)

M ax. Min. Forenoon Afternoon
January 29.5 129 94.1 56.0 13.0
February 314 124 90.2 49.5 0
March 34.6 17.8 88.2 50.7 0
April 34.1 20.8 88.0 63.2 0.2
May 32.9 23.0 86.7 67.3 8.6
June 31.0 23.1 91.2 75.2 648.6
iy 28.2 23.1 95.2 89.4 1213.8
August 28.2 22.5 95.0 90.6 1094.9
September 29.1 22.3 92.9 85.0 44.3
October 30.7 199 92.2 77.7 139.1
November 32.5 155 89.9 54.3 0
December 32.9 16.1 92.8 52.0 0
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Project Coordinator’sCell, ICAR-CPCRI, Kasaragod, Kerala- 671124

Project Coordinator : Dr. B. Augustine Jerard

(Pams)

Scientist (SPMA) : Dr. SumithaS

PPS/ PA : Mrs. Narayani (upto April 2024) Mrs.Arathi A R (May 2024 onwards)
SRF : Mrs.AnanyaP. S. (from September 2024 onwards)

Clericd Assgtant

(Oncontractual) : Mr. Suresh

| CAR-AICRPon PalmsCoordinating Centres

Horticultural Research Station, Ambajipeta

1 Dr. V. Govardhan Rao, Asst. Professor (Plant Pathol ogy)

2. Dr. Vadde Anoosha, Asst. Professor (Agri. Entomol ogy)

& Sri. A. Kireethi, Asst. Professor (Horticulture)

4, Dr. K. Mamatha, Associate Professor (Horticulture) (from 09.10.2024 onwards)
Horticultural Research Sation, Pandirimamidi

5. Dr. K. RgiendraPrasad, Sr. Scientist (Horticulture) (up to 06.10.2024)

6. Dr. J. Phani Kumar, Scientist (Horticulture) (from 07.10.2024 onwards)

7. Dr. P.C. Vengaiah, S. Scientist (Food Science & Technology)

Horticultural Research Station, Kahikuchi

8. Dr. D. Chowdhury, Pr. Scientist (Plant Breeding) (from 01.11.2024 onwards)

0. Dr.A. Borah, Scientist (Horticulture)

Saheed Gundadhur Collegeof Agriculture& Research Sation, Jagdalpur

10. Dr. BeenaSingh, Asst. Professor (Horticulture)

11. Dr. BhujendraKumar K othari, Asst. Professor (Agronomy) (from 01.10.2024 onwards)
Horticultural Research & Extension Sation, Arsikere

12. Dr. Kiran Kumar (Asst. Professor (Plant Pathology) (up to 30.07.2024 onwards)
13. Dr. Sudharshan G K, Asst. Professor (Plant Pathology) (from 30.07.2024 onwards)
14. Dr. GS. Chandrasekhar, Asst. Professor (Agri.Entomology)

15. Dr. Jagadeesha, A ssociate Professor (Horticulture)

Regional Coconut Research Sation, Bhatye, Ratnagiri

16. Dr. K. V. Malshe, Associate Professor (Agronomy)

17. Dr. S. M. Wankhede, Asst. Professor (Agri. Entomol ogy)
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18. Dr.S. L. Ghavale, Asst. Professor (Horticulture)
Department of Horticulture, OUAT, Bhubaneshwar
19. Dr.A. K. Sahoo, Asst. Professor (Horticulture)

Coconut Research Sation, Aliyar nagar

20.
21.
22.
23.
24,

Dr. Arul Prakash, Associate Professor (Agri.Entomology)

Dr. C. Sudha akshmi, Associate Professor (Soil Science)

Dr. J. Suresh, Professor (Horticulture) (up to 30.06.2024)

Dr. G V. Rgjaingam, Professor (Horticulture) (from 24.07.2024 onwards)
Dr. Latha, Associate Professor (Plant Pathol ogy)

Coconut Research Sation, Veppankulam

25.
26.
27.
28.

Dr. Arun Kumar, Associate Professor (Horticulture) (upto 18.12.2024)

Dr. K. Kumanan, Associate Professor (Horticulture) (from 19.12.2024 onwards)
Dr. M. Surulirgian, Associate Professor (Plant Pathology)

Dr. N. Senthilkumar, Associate Professor (Agronomy)

Agricultural College& Research Ingtitute, Killikulam

29. Dr. M. . Manivannan, Assoc. Professor (Horticulture)

(upto 11.03.2024 and from 13.08.2024 onwards)
30. Dr. N. Richard Kennady, Professor (Horticulture) (from 11.03.2024 to 16.07.2024)
31 Dr. V. Meenakshi, Assoc. Professor (FSN) (from 19.08.2024 onwards)
Department of Plantation Crops, BCKVV, Mondouri
32. Dr. D. K. Ghosh (LKN), Associate Professor (Agronomy) (up to 31.01.2024)
33. Dr.A.B. Sarangi, Professor (Horticulture), (From February 2024 onwards)

Agricultural Research Station, Pattukkottai

34.
35.

Dr. M.Tamil Selvan, Associate Professor (Horticulture) (upto 16.03.2024 FN)
Dr. V. Krishnamoorthy, Professor (Horticulture) (from 16.03.2024 AN onwards)

Regional Agricultural Research Sation, Pilicode

36.

Dr. RemyaRajan, Asst. Professor (Horticulture)

Cocoa Research Centre, KAU, Thrissur

37.
38.

Dr. Minimol, Professor & Head (upto 10.07.2024)
Dr. Aswini A. Assistant Professor (Horticulture) (from 10.07.2024 onwards)

Collegeof Horticulture, Mulde

39.

Dr. Debgje, P. P, Asst. Professor (Horticulture)

Horticultural Research Sation, Vijayarai

40.

Dr. Madhavi Latha, Asst. Professor (Horticulture)

Bihar Agricultural College, Sabour

41.

Dr. Ruby Rani, Asst. Professor (Horticulture)
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42.

Dr. Ahmar Aftab, Associate Professor (Horticulture)

Navsari Agricultural University, Navsari

43.

Dr. Pankaj P. Bhalerao, Asst. Professor (Fruit Science)

Collegeof Horticulture& Forestry, Pasighat

44,
45.

Dr. Nimbolkar Prashant Kisan, Asst. Professor (Fruit Science) (upto 20.06.2024)
Dr. C. Mukhim, Asst. Professor (Fruit Science) (from 24.07.2024 onwards)

UAHS, Shivamogga

46.

Dr. Shreeshail Sonyal, Asst. Professor (Plant Pathology)

AHRS, Bavikere, Collegeof Agriculture, Navile, Shivamogga

47.
48.

Dr. Sadashiv Nadukeri Asstistant Professor (Horticulture) (upto March 2024)
Dr. PavithraA. H., Assistant Professor (Agronomy) (from 27.03.2024 onwards)

CES, Wakawali (Dapoli)

49.
50.

Dr. PrafulaMali, Assoc. Professor (Horticulture) (upto March 2024)
Dr. R. C. Ggbhiye, Professor (Horticulture) (from 09.04.2024 onwards)

ICAR-CCARI, Goa

Sl

Dr. V. Arunachalam, Pr. Scientist (Horticulture) (upto 24.10.2024)

I CAR- I10OPR, Pedavagi

52.

Dr. G Ravichandran, Principa Scientist (Seed Science)

ICAR-CIARI, Sri VijayaPuram

53.

Dr.Ajit Arun Waman, Scientist (SPMA)

HRS,

KondaMallepally, Telangana (ASKLTSHU)

54.

Dr. C. H. RgiaGoud, Senior scientist (Entomology)

Horticulture Resear ch and Extension Centre, Sirs, Uttara K annada

55,

Dr. Sudheesh Kulakarni, Scientist (Horticulture)

ICAR-CPCRI, Kasaragod, Kerala

56.

Dr. P. Subramanian, Principal Scientist and Head
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