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|. PREFACE

Plantation crop sector play a vital role in providing livelihood, national economy and contributes
significantly to the foreign exchequer owing to its domestic and global importance. A plantation is the large-
scale estate meant for farming that specializes in cash crops. The term plantation crop refers to those crops
which are cultivated on an extensive scale in contiguous area, owned and managed by an individual or a
company. These are high value commercia crops of greater economic importance and play a vital role in
improving economy, especially in view of their export potential, employment generation and poverty aleviation
inrural sector. Morethan 25 million peoplein rural areasare engaged in the production, processing and marketing
the products of these crops.

TheAll India Coordinated Research Project on Palms started functioning from 1972 with the objective
of conducting location-specific research in the mandate crops. Presently, the project has coconut, oil palm,
arecanut, palmyrah and cocoa as mandate crops. It is implemented in 28 centres across the contry. The notable
achievements made during 2023 are given in this annual report.

Among five Tall x Tall coconut cross combinations planted during 2011 at Aliyarnagar centre, the
hybrid, BGR x ADOT recorded the highest yield (78 nuts/palm/year), which was on par with WCT x TPT (61
nuts/ palm/ year). Inthe evaluation trial of five coconut Dwarf x Dwarf cross combinations planted during
2011 at Veppankulam centre, the nut yield varied from 55.60 to 97.00 nutsin COD and GBGD x MOD respectively.
The tender nut volume was higher in GBGD x MOD (603.83 ml /nut). Assuming 175 palms per hectare, the
tender nut yield was higher in GBGD x MOD (10,250 litres) when compared to COD (3,175.97 litres). Two
cocoa varieties recommended for released viz., VTLCH 1 for Kerala, Tamil Nadu and Karnataka & VTLCH 2
for Kerala, Andhra Pradesh, Karnataka and Gujarat. Integration of coconut with pasture crops (Cumbu Napier
hybrid + Desmanthus), fodder trees (Sesbania grandiflora + Leucaenaleucocephala + Glyricidia) and Tellicherry
breed of goats recorded net income of Rs. 2,54,206/- per ha with BC ratio of 3.16 as compared to Rs.
1,51,312/- per hawith BC ratio of 2.25 in the monocrop of coconut at Aliyarnagar centre.

The XXXI1I Annual Group Meeting of All India Coordinated Research Project on Palms was organized
at HRS, Kahikuchi, AAU Jorhat, during 13-15", September 2023 to review the work carried out during 2022-
23. During the year, different centres involved in ToT activities such as on-farm, off-farm trainings, kisan
melas, exhibitions, diagnostic field visits and coverage through press and media. The Scheduled Caste Sub Plan
(SCSP) was implemented to benefit and improve their livelihood security in targeted states. The budget for the
year 2023 (January -December) was Rs. 735.57 lakhs.

| consider it a privilege to express my sincere gratitude to Dr. Himanshu Pathak, Secretary, DARE and
Director General, ICAR for his constant support for the project. | would like to record my sincere gratitude to
Dr. S. K. Singh, DDG (Hort. Sci.) and Dr. V.B. Patel ADG (F & PC), ICAR, New Delhi for their support and
guidance. | record my gratefulness to Dr. K.B. Hebbar, Director, ICAR - CPCRI, Kasaragod, Dr. K. Suresh,
Director, ICAR-1IOPR, Pedavegi for their constant support. The efforts made by all the nodal officers from
ICAR -CPCRI, scientific and other staff of the coordinating centres in execution of various activities is well
appreciated. The support and coordination of Dr. Sumitha S (Scientist), Smt. K. Narayani (Private Secretary)
of AICRPP Cell for bringing out this report is highly appreciated.

e
.'/‘/%ioﬂ-
Date: 30-03-2024 Dr.B.AugustineJerard
Place: Kasaragod Project Coordinator (Palms)
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1. BRI AR

AT H 3RIS AR Al TS e
TH URASHT & BRI 1972 ¥ Y& gall, o=aahT
Y I I fAfiee SrHe™ &A1 2 | aaAm
H, 39 g #§ AT, I drs (@ffser umH),
UK, UFERT 31R PPl Bl g8 ARG BAST B
wY ¥ wiffe fhar € o1 28 dal W fharfad
foram ST 38T 2 | s1Rget WRArT wHfq are JrgHe
= aRATSHT fdia RIS & Ugs, dd a8 &
B8, GUNI & IR, UFRT & R 3R BIdl & A1
IFAIE D Ao & Nidl A wih
3T— Dl AUV T ST TR, BIARIS
4 R 21 390 Fafad ®g 14 A1 3R TH
T WG vy 4 Red & v 13 =0 &
R /Ienfe! fafderaa, te dErg $in
foafaenes iR aR sy s wifie € |
asf 2023 (S W fdieR) & g areu 8g
fa=irr uTaem= 681 oRg BUY oA | 9 AISHT Bl
Hafda g SR/ Senfre! Awfderadl & Ak
TH ¥ 75:25 & U WR franfaa faar S 2,
ST 75 AfTyd T AThargy T T2 25 Ufavd
fevar <o ST/ Senfe fowfaenerat & gar
g | D BRI [wfdenedl ok ATpargy HRermi
@ Hal BT 100 ARG ORI Jrae™ AR P
3TgeT uRere | W B © |

JEY  SudfeErr
A GUR

I 2011 H SMEIOIUC &% §RT T Y
SAh X SATh G # ARSI x YAGIET
&1 ufad Us uf a3f 84.20 IR¥ar o ufay
TIRTA 447 A @ Ul & AR 7000
e / BaCIR 19 U &I Sadq AT Gof
B TS |

ISR D W a9 2022—23 H 13 G Bl
AR H MRS x U =T8T & FaIo 4 91,
58 ATRT ufa U ufay 931 @1 Swaa+ sivad
qI¥E PHEA  ARIA SIS Tl 458.13 .
o ufa RIS S UMl & T 7340.14
ollex /BacIR DA 84 UMl I Sadd
AT T BT TS |

JUTRT b A 13 IR B AG H SiEToire!
x RISl BTefis o 98 AIRRua ufd Us ufa
gef BT I AT IUST GOl DI, ST AI3ITST
qME gafeld fd BT oo H 50.82 Hfawd
1T off | 3¢ UfY TaCAR 9746 e HIAA
TE U B BT JE A Tl DTS |
IR g gRI M fAfiee HHvor 4 7
& T XSS! grsfae =1 ufa U ufar agf
137 IR BI 3ffered ol AT Ul A1RI
455 A DA S19 UM & AT A 5.28
goluel ST Uarel &l HIAT T6l $RIS | 9
BTgigS H Ufe RIS 192.35 YT HIURT 3R
66.28 TN ol I JHT YR TS | Ig ford
[ FRITIAT Al Dl Jorl H 24.75
ST 31fd SUST 3R 34.63 WIS 3Mfde
PIURT BT ATAT Y&TT BRT © |

JUARH DHe §RT UIF ARIE RIS e
H Al 8% P Y A5 (AU <@l S |
T UfhAT b AIH H sTD! Uoil S
B g TG AH3IY — L UIey Td e
G QRT @ ATEIH ¥ 3T ATg Wl )
T by T

Bl 3T

AIRIA—ATETRT BT yonferai & fdwr 5
<1 el # <1 SR by a1y, o iReret &
AT Y "Th YHIHRU & JHTd Bl JeATd+
o 37 | AfCIRTR Ud quedger dal |
RIS & AT qHRAT DI ST AT STafdb
RATRRY Sg H ARAS & AT G Urer Bl
A {1 T | Bl & YROHE A I8 A1
23T s Uy g I RIS & A1 e A
RIS Jeured, g o™ AR A —aTd
U # FHRIHAS THTT TSl & | Ubidhd &
R gomell # Har IaRar AR Holl A
e off, STafd die AR IFT BT gAY B
of | g7 § WHETSH I IS Bl
THRIHS T1d T 1, oy I8 aiRRerfads
S W R |ifdd garm |

TER Xeiell FrE)  ARIT—3MenRa ag—vrorfr
A YOIl B JeAidhd fbar Tar| s
TRIRT ¥ RIS + MRAFRT 3T + 114
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WA YUTTell H TguRAd Urerds dcd TN
@ A IMAHaH RIS e qof b
TAT| YaTeR dg H AIRIA + MR
SfShT + IFENT B UoTel & forw arfe
ToheH Y oW ' 4,63,857 / BICAR WIS 3T,
ST BRA WTe, S SR, Sifdd GTashor 3R
a1 RO SETRT Ul ded AU
Rrarafe SdRG) SUAR & AT fHar T
o | TENI 3R AR & Udhel Bt TOTTeAl
(HFTeRTY) & oIy dad 160,250 BT A€o
far ar| C,, "omell O WR A
T ATH—Td 31JUTd (2.38) YT 83T |

IR Dal W ARIA DI Sfddh Wl TR TN
far | 8 T4 ST@R (R o9
gerel gEdsl + 0 Sft i oIR WEHE +
WFER & 9] + 25 I MR + &6
FR3TA + 50 YT SIERIT 711 & U A
Hehe 3 UIeTy) & SUINT & gU Fad
NP YUl SUTGHAT 3R ATIVEAT T

DI S |

BEd G

B RV U die AT & folu o
1726600 Bracon hebetor, 846476 G
nephantidis, 44000 Encarsia guadeloupe,
34000 P imbrues, 242 Tricho card 3R 346500
P astur & 3fS TAMCTS, Y U, HAlcH
IR IR & fhami &1 faaRka feg 7y |
gqIfad &3l | AIRIA & U< AT TET U
@ 73, o wRedr guRar digg o 3R
IT U HHHUT & H BT WA

qars

AT fHT MY 10 Fal # & faoeRmg &g
# NRCOP 37 (Ueraifl 1) sRfde 7 199
fhaT /2 BT I SR Tl U ufcr a9 10.
7 TS B W U ZFCIR 2969 T Tl

Bl Dl [T T fhar |

Ugablgs D § NRCOP 9 (TSIl 2) Brsfis
= 20.20 BT /T[T BT IO 31 U U$ Al
gef 1060 T B AT 3062 T/ TIR
qTol Hell & [ T Ul qof dl, [T 21,
50 3T Al Bl HAT UT8 TS |

BIPI

& AT PIDI SIS BT B 7 DGl
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#H o ST j@T ©, S Uit de, gdi e iR
ITR—gdT & BT B FRA & | 3T G,
RIS R TA T8 & I & A= Haed
yonfern W € | 12—aea Wew & IgaR
PIIRAE (HYa), Faorier (3 vey) 3R
JuRed (ARETg) dal 3 VILCH—2 3R
VTLCH—1 I hHS: AIRIS B BTIT H AAS
Ye¥e B dlol SiHes™ & w0 § gg=ar-r
T 2| ARIRTR  (@Hers), AR
(FERTEE) AR FIfegHl @A) § 8—avi
&7 §RT VTLCP—16, VTLC—17, 3R
VTLC—20 & HAT: HIHYS UG B §Y
U7 T | 9 fISRRE (@ uew) § da
TS &1 BT H VTLC-57 Bl STadd SUST o+
qrell SIFICIgY gram 137 |

grasT

TTST ART BT 10 ST a7 21fereh ATeersaafe
B AT WIS ST BT R Uh AT 99
USSR U BIT ®©, ST B8R & g IR
ReRTT F977 & 2 3R Spee gadierdr
Y= HRAT & | U ety 59 S 3
U BISse [T ST Al o, T I8 U
ol faverdrell # am o1 WA ¥ | U8 USSR}
Hell 3R Heoll TRl & T acae Bl
HIFDI BT YR HRAT 8, [T aH T4 BT A 5.
0 UfIYd & BH B |

URT ART ®dge (PNC) 3ferar uisRT RRa
BT 90 ufaud muferes amedr 3R 40°C TR
@RI WeRYT & SR 90 feAl d& o=
Aifdd iR IS O W UM ST,
TN 9Idd § FUBI fhar S G ©

UTBRT e ¥/ Bl ¥ 3R 99%g Wi 2 |
el Ia1E TR fHy 7w 8, Redr SgamT
ST JU DI TGN PR dlel Yoic & wU H
fopar ST Hopdr 2|

UART Bl & e 9 el f5d Ty afeed
DI U9 IR fIverang =g Al | Harel
U Ufded & SRR R R RS ufde
P HIET 5.8 UfAYT W 204 9T I U

DTS |

Irforg I8

IR ARATT FHf~aq drs AL

ORI @1 3241 iR g dod 13 RideR
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2023 ﬁ 3 F SR fawfderer, SIREe & dgd
Hifeqgdl H IS ITAI T AT
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& FrRE & foy Sifds wcav‘rwm,?jqﬁrﬁ
TS Al T BT Yaed Ud ATRIS qrIl H e

Gal T|’s‘| 39 d8&® B IgHled . dI. 9l T
(WEe #EIRY®H, B R AEEHl B,
ATEATAR, =S facel) o orezeram # ganm| 39
HRIHH S g ST Sl U, &, A, (A
S, B IMANT, 3RTH ARGR) o | IgeTeH
# fr=faRaa Tomm afeal 7 9T foar — S8

B & foly HASES UeHT HR dTed DIdT Folid
(VTLCH-1 3R VTLCH-2) @ UgaTd g9 ulRaTeT1
D T SUAterdl H o R eEg gEu
3R IfT # AEwaqet feT 18 8 1 JaRTTer
A A 9@ HRIBH D JETd SRIARUT AR
I—ERIA &3 @ I 59 SRDHH D TG

@. d1. TR, [, HIHATU — Dol YU HA
JMSIMSIATIAR, TSI ; S, 3R, &. AR, Fvs,
IHTu— Mg 3MMs 3N 3R, zaxiEre; Sf. dl.
deHcgIHuYH, Feu®, APAII— HCKI, TS,
1. Sl BIRRAS, I, HIHATI— IS, TAT8ICT;
SIS gdre, YRS A<D (F™Tel), D
31§q—3ﬂ'sf IS T IR, RIBIS | 30D N,
SI @, Y B, AHRRI R Sl UL drewr (qd
fawed, AHATT — Do YT HAA T
ReAT) A ST faversti & wu § W forar | <.
T, i, e Faya, 3RT BT faafderer,
SIREIC o 4l T Akl BT WRTd b |

dThd 8l T

SLodL d. uca B oremelm HarE H
@ AT BRI B I8 ATl BT ITD IPhee
F & Ty guTs & | IBi+ 9RA WRBR DI g
R SR fear, R emama & &H &Rl 3R
IETATT Bl 9T ScTal & [=id Bl Sfferdhad
DA IS B AT B AT S U1 9
forpTel T RT BT WRIAT B B v doeilapi
R I Dfagd BT DI JMT™HAT DI XGifhd
3T | ST R i TS STHeT uRATSTT
@ 50 qET B AU B fafed A & forw
“Fh-lbl BT FUg" AR WA UrENRifeal o

L. 9. IR SRTS (URATSTHT =1,
U, MTH3TIU— BHuldl 90T A ST el
HRIIS) =1 3+ Rure # 1972 9 &I T g9
RIS & ATIAT H ABR 15 TSR] B 28 Dl
@ T AT bg VIR TNl § el gU UiE e
fiee Ball (AIRIS, Jo are, U=, Ul AR
®Ipl), & AT BT AR ywga fHar| 16—18
fader 2022 & SR 3147 qlRfe doa # TIRIT
@ 4 8RR fHE (G0 AL g gRar iR
HH q9) DI Dal IU-FAT R ST
A @ forg RawIRy &1 78 off | 39 yal &l
AT ®al 4 e Sy—affa § S fHar 7
IR I = W R o= €1 9@ #§ §F
U Tl IR Tt @l T8 a9 AIRIS &Y Wt
& fore I3 dere d vdea IRTd § U @
[T AT BT TEE U AIRIS T H GURT Bl
JfRBe fdde | fo=ia aef 202223 @& IR
HA Joic I 1 681 ARI AT | AHAID] BRIHH AR
SU—Dgl H gole ITART B RN & oy Ared
D% gRT 9T THT R FHIET 986 AT B
TS|

RIS BT TTA X e AR aTh X IaTh
gTgided &1 fdbrd Td i+, ATRAT—IMETRT
g B Joferdl, wrH—faftee gabipd
B YoTTell Arsd, ARIA H <P TS DU

AHETT Dl BT YD B bl Feid QT |
IBI ISRl W 2047 TH IRA Bl BRI
JIE 9 H U Waex P OARIH | IRTEH o
BT IS |

TR S €. G, . Aigd & faver dar
M H I8 ITR—Yd &3 | IRrarl &F & FHeg
Sia fafqear ok wRd # fofey w99 gRT ugd
I GEIE B RIOAT BT Soold [Bar | I
38T STl @ 12di—18d1 Fd & SR Sferor—gd
Ui 3 RIS SR GURI DI 9Rd § A b
ARTETE BI A1 @il [T | I 9ar & (4
JHR WA & I8 ATRIS AR FURI BT g&il
SNl @ HedorR gEgA @ Sl fhaR e
BRATS (319H) ¥ SAJHUTT Dal Bl RTIAT Bl AT
T BT © |weiéwaaﬁﬁs:reﬂjﬂw
Bl Pl IETEE &3 Bl gAIdl ¥ e &)
R I—EIR BIASA YOIl SIRAT Aheiehi b ARIH U
BIC 3R AHid (Al B ATSIfddT § IR B
@ oy A_TET |

JRRTR &5, Alerg THideard
IFaRidl | aWNeTg B a9 2022—23 & oy
|AHe3 ARG ARG FHAq dre ATAL
aRASHT &g & ®©9 H g TAT| 3 Bg D
dsmf®l @I yHE iR wea fug ueE fag
Y| IgETed 93 @ 916 ddb-d! | AT
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8Y, o4 e famres, igafie ¥, B
qUR, BHd TG, Tl HReEv, a8 H HAe R
ATl Ud drenfire] SRl & Il W) a4l
B TE TAT 1315 RAdIR 2023 & SR FHOA
RERIDINERE I

32df aiRfe 9% d feam wgem @ fog
e wenfifeat

VPM 6 — dWAHed ®5 §RT HEIfad AiRad
foe

VPM 6 (IC 599264) H 166.25 ATRI Hfer
97 vd I 107 ARIA Ufd Us ufaq aof
Tl BT AT | SH 137.40 TTH BIURT BT AT
gfq ATRT, 18 iU IRy ¥f Us ey
91, 67.94 U Aol DI AT TAT 2.67 4
Uiy BFCIR I SATG &THAT Uiy T | IE
fr aftemrg @ gdta adm &3 & forg
Igae © o faf aerayet Rerfaai (aife
Teh YT, &I, Fhdld) & draca doil J G-
AT &T9AT & PRUT 98dR USST HRall 2 |

aferrg & fog o guRd

VILCH 1 — $Id! BRI ATHJI— dard

AT B IHETT WEAH gRT AwIfad

- VTLCH 1 HSfe?1 @ g9 & ®U # ATRI
Td U & A, W held, Sod UGl &l
U4 HegH 3bR P Bl arell gy T 2
oY Sz ©eTeg 99T H oNTIT S FehdlT & |
3P 35-4 HeX Hdls, 16—18 d¥ Hex
ST aTel g7 7 50 Woll UfT aef gl @r Y
g fOrad 350 & 400 U IOl BT Bl H
35—44 957 9T ®ell U B 2| 9D
Thel G 491 BT IO 1—1.10 TTH BT ©
T 3 AT 3T 1.5 fhaum ool fhar
T 3R 750 fhetum™ uft gdcaR &l 3iAd
IuST (500 g&T) W B M| sHD 9
SITRIL A & 3TIHY & RTHT MHR 1
UM ¥ e 8, S fdole ST & fou
TUYh & AT 599 13%  Nfoi ufawd |, 87
yfdud @1 9 Reax), 50 gfqwd I 1w
g1 3R 1 AfYd Jeh bl TRTS Tof &1 T
=

o C .
IR, AT IR Heiicd & folg gufid

vvvvvv
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VTLCH 2 — &I SIS AIPHAII— DE
AUV HHA JGHEUE HRIF FRT Farfad

VTLCH 2 ST @I el & U § A1RIed
Td Ul & 7, WY T, Sod SUSl el
U4 HegH 3MHR P BT dlell gt T 2
Y S=a &7 1997 | 7T ST Aebell 2 |
6 T BTSfoe 9 1.5—2 fHam g 9
ofcr get wifcr a2l @1 i SuSl Ud 5 fharam
gy 20 I Hex o of BRI TR B 354
Hex $HaTs Td 15—20 a7 HIex AT daTed
geT ¥ 3ra 50 Well Ui get ufa sl o
P ST AR &1 5TDT BieTdl 350—400 TTH
go B BT & foraH ufd well 35—42
wiordl 811 8 | 1 9 1.20 I &1 G el
B gol B A1, 39 e T NFT ST 1.
5 fhaam &St @1 TE B g 4
JARTIERT AFH WR B & NIFDI MHR 1
UM 9 3fd B, S didhelc ST & fov
IUYH © qAT SHH  13% el ufwa | 87
gfayd @ 9 Readt, 50 gfowd 9 o1fd®
T 3R 1 ARV Joh bel TRTS gof 31 T
2| I8 WU =fe  dfs e, & Arafdact
T Ud 9 a9 B ufd dEed 2 |

IR, Y U, HICd AR ORI & oy
ﬂ -

T @ gl T BT IEEA

JRIRTR &g H WiUdHNa & 5 el
ufy 100 e o+ @ | 9 N B
AT TR (SR, 3, SelTs, JAICaR) TS
G907 IUAR HA 36 Al # T @l 27
ufovd & o TR B | s SueiRd U
# 138 RIS ufa aer ufq a9t &1 Seaaw
JUST 3R 3.7 BT AH—ATTT U (ST
Sl 7 97 RIet ufay aer ufey a9f) <<t fpan
RIEZI

iter war ([rg9ravw dicd) wesE @ forg
A ST

STTTRIRATR, ISR, SfaTfTer 3R arfiey
dal H A%l STel (3.2 X 34 ¥ # SIwell) &
TIRTS & gaT WRR gl BT e W<l
IST & HHAUT F JHTdT GRET U&H & TS |
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EXECUTIVESUMMARY

TheAll IndiaCoordinated Research Project
on Palms started functioning from 1972 with an
objective of conducting location-specific research
in the mandate crops. At present the project has
coconut, oil palm, arecanut, palmyrah and cocoaas
mandate cropsand isimplemented in 28 centres.
The AICRP on Palms has 15 centers conducting
research on coconut, six on oil palm, four on
arecanut, four on pal myrah and seven on cocoawith
Headquarters at ICAR-CPCRI, Kasaragod. The
coordinating centres are located in 14 states and
one union territory functioning under 13 SAUY
SHUs, one CAU and four ICAR institutes. The
budget for theyear 2023 (January -December) was
Rs. 735.57 lakhs and the scheme isimplemented
through the respective state Agricultural/
Horticultural Universitieson 75:25 basis, with 75%
share from ICAR and 25% share from State
Agricultura/Horticultural Universities. Thecenters
under Central Agricultural University and ICAR
Ingtituteshave 100% funding from ICAR.

RESEARCHACHIVEMENTS

Among the Dwarf x Dwarf coconut hybrid
combinations planted during 2011, COD x
MGD at Ambajipetacentrerecorded asbetter
consderingitshigher yield (84.29 fruits/palm/
year) and tender nut water content (447 ml/
fruit) and a so estimated tender nut water yield
of 7000liters/ha. At Ratnagiri Centre, 13years
of pdmsof COD x MY D recorded the highest
mean annual tender nut yield of 91.58 fruits/
pal m/year (2022-23), higher quantity of tender
nut water content (458.13 ml/fruit) and
estimated tender nut water yield (7340.14
litersha).

At 13 yearsof age, the GBGD x MOD hybrid
recorded the highest mean yield of 98 fruits/
palm/year (2022-23) with anincreased yield

of 50.82% over the ruling variety COD at
Veppankulam location. It aso recorded an
estimated tender nut water yield of 9746 liters
/ha

Among thelocation specific crosseseva uated
at Bhubaneswar, the hybrid SKL x GBGD
recorded higher yidd (137 fruitspad m/year) and
high tender nut water content (455 ml/nut) with
Total Soluble Solids5.28°Brix. The hybrid
recorded copracontent of 192.35 g/nut with
an oil content 66.28% with an increased nut
yield of 24.75 % and higher copra content
(34.63%) over thelocal variety Sakhigopal
Loca.

With the aim to develop of coconut-based
farming systemswith enhanced profitability,
the two experiments conducted over three
locations, wherein theimpact of integration of
anima component with coconut on productivity
and profitability of the systemwereevaluated.
In Aliyarnagar and Veppankulam locations
coconut wasintegrated with goatery and with
poultry in Ratnagiri, poultry wastheanimal
component. Irrespective of thelocations, the
integration of animal component in coconut
plantation has shown positive impact on
coconut yield, net returns and favourable
Benefit Cost Ratio. Soil fertility and energy
profitability were higher and pest & disease
incidence was lower in Integrated Farming
Systems. Green House Gas emissionswere
negativeand wereecologically safe.

Evaluation of Coconut based multispecies
cropping systemsunder coastal littoral sandy
soil indicated higher nut yield in Coconut +
Garciniaindica+ Pinegpplecropping system
with recommended nutrient application. At
Bhubaneshwar location, maximum net returns
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(Rs. 4,63,857/ha) was obtained in Coconut +
Garciniaindica+ Pinegpplecropping system
with Green manuring + biofertilizers+ organic
recycling + Soil test-based nutrient (chemical
fertilizers) applicationtreatment. However, less
profit (Rs.60,250) was obtained in sole
cropping system of Monocrop of coconut+
Green manuring+ biofertilizers + organic
recycling +FY M (asper Packageof Practice).
Thehighest B: Cratio (2.38) wasobtainedin
CSN3jsadopted.

Under organic cultivation of coconut at four
locations, highest system productivity and
profitability wasredizedin T, —Insituorganic
matter recycling + PGPR consortia+ insitu
greenmanuring + 25 kg cow dung + husk burid
+ 50 % rec. dose as Sulphate of Potash.

To grengthan the pest and di sease management
in coconut plantation, atotal of 17,26,600
numbers of Bracon hebetor; 8,46,476
numbersof G. nephantidis; 44,000 numbers
Encarsia guadeloupe, 34,000 numbersof P.
imbrues; 242 Tricho cards and 3,46,500
number sof P. astur eggswere supplied to
thefarmersfrom the centresin Tamil Nadu,
AndhraPradesh, Karnatakaand M aharashtra.

Among the 10 hybridsevaluated at Vijayarai
for growth and yield parameters, the hybrid
NRCOP 37 recorded a mean bunch weight
of 19.9 kg along with moderate number of
bunches (10.7 per palm) per annum resulting
inagood FFB yield of 29.69 tonnes per ha.

At Pattukkotai, NRCOP9 recorded amean
bunchweight of 20.20 kg dong with moderate
number of bunches(10.60 per palm) per annum
resultingin FFB yield of 30.62 tonnesper ha
with high oil content of 21.50%.

Cocoa genotypes are being evaluated in 7
AICRP (Palms) centres covering west coast,
east coast and NE regions under different
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cropping systemsincluding arecanut, coconut
and oil palm plantations. From the 12-year-
oldtrial at Kasaragod (Kerala), Ambajipeta
(AndhraPradesh) and Veppankulam (Tamil
Nadu), VTLCH-2 and VTLCH-1 were
identified asbest performersrespectively inthe
regionsunder coconut. Fromtheinitial years
of evaluation, it was observed that among 8-
year-old treesof Aliyarnagar (Tamil Nadu),
Ratnagiri (Maharashtra) and Kahikuchi
(Assam), VTLCP-16,VTLC-17and VTLC-
20 werebest performing respectively, whereas
VTLC-57 was high yielding at Vijayarai
(AndhraPradesh) under oil palm.

Freezedrying of fresh neerawith maltodextrin
with 10 % or more resulted in asap powder
with good stability at room temperature and
excdlent solubility. Sap powder showsan easy
rehydration by water additiontoitsoriginal
characteristic of the process. The sap powder
obtai ned meetsthe current legid ation standards
for fruitsand vegetable products, withmoisture
vaueof lessthan 5.0. %.

Technology standardized for storage of
Palmyrah Neera Concentrate (PNC) or
palmyrah syrup upto 90 dayswith glassbottle
without affecting physicochemica propertiesat
accel erated storage conditions (90 % RH and
40°C).

A thickener for instant soup preparation
developed using palmyrah tuber as it is
considered acheap and rich source of starch.
Modificationsof nativestarchesarecarried out
to provide palmyrah starch based products
with specific desirable properties.

The yields and characteristics of pectin
extracted from palmyrah fruit pulp was
comparable to pectin extracts from other
sources. Thepectinyield from pamyrah fruit
pulp ranged from 5.8 - 20.4%.
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MEETINGSHELD

The 32" Annual Group Meeting of ICAR -
All IndiaCoordinated Research Project on Palms
washeld at AICRPPCentre, Horticultural Research
Station, Kahikuchi under Assam Agricultural
University, Jorhat during September 13-15, 2023.
Dr.V.B. Patd, Assstant Director of Generd (Fruits
and Plantation Crops), Horticulture Science Division,
ICAR, New Delhi presided over the inaugural
function wherein, Dr. N. K. Mohan, Hon'ble
Member, Agriculturd Commission, Govt. of Assam
wasthe Chief Guest. Dr. K. B. Hebbar, Director
ICAR- CPCRI, Kasaragod, Dr. K. Suresh,
Director, ICAR-IIOPR, Pedavegi, Dr. R. K.
Mathur, Director, ICAR-11OR, Hyderabad, Dr. V.
Venkatasubramanian, Director, ICAR-ATARI,
Bangalore, Dr. G. Kathirvel, Director, ICAR-
ATARI, Guwahati, Dr. D. Prasath, Project
coordinator (Spices), ICAR-11SR, Kozhikodewere
present for theinauguration. Dr. KUK. Namboothiri,
and Dr. P. Chowdappa, Former Directorsof ICAR-
CPCRI have participated in the AGM as invited
experts. Dr. M. Saikia, Director of Research, Assam
Agricultural University, Jorhat welcomed the
dignitaries.

Dr. B. Augustine Jerard, Project Coordinator
(Pams), ICAR-AICRPon Pams, ICAR-CPCRI,
Kasaragod in hisreport, presented the mission of
the Project Directoratesinceitsgenesisin 1972, on
five mandate crops- coconut, oil palm, palmyrah,
arecanut and cocoain 28 centresdistributed across
fifteen States/UTsthrough thirteen StateAgricultura/
Horticultura Universities, four ICAR ingtitutesand
oneCentra Agricultural Univerdty. Duringthe31%
Annua Group Meet of AICRPon Pamshed during
16-18 September 2022, threerelease proposalson
improved coconut varietieswith desirabletraitsviz.,
Dweep Sona, Dweep Harithaand KapaVgrawere
recommended for submission to Central Sub-
committee on Seed standards and release of
varietiesof horticultural cropstowardsnotification
in gazette. The proposalson these varietieshave
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subsequently been submitted by the respective
centresto Central sub-committeeand areinvarious
levelsof consideration. Threetechnologiesviz.,
I ntegrated Nutrient Management for cultivation of
dwarf coconut, Leaf blight management in coconut
and Arecanut Intercropping options in coconut
gardenshave emanated from different projects. The
total budget outflow during financial year 2022-23
was 681 |akhs. Review meetingswere scrupuloudy
conducted by the Nodal centres to monitor the
technical programme and budget utilization across
thesub centres.

Development and evaluation of Tal x Tall and
Dwarf x Dwarf coconut hybrids, coconut based
multi species cropping systems, location specific
Integrated Farming System model s, Bioagentsfor
the control of black headed caterpillar in coconut,
crown chokediseasein arecanut, and identification
of best performing cocoaclonesviz, VTLCH -1,
VTLCH-2for intercropping in coconut gardensare
thenoteworthy contributionsmadeand identified for
further studies/promotion. Effective Transfer of
Technology from lab to land through diverse
extensiontools& modesand need-based diagnostic
fiddvistsacrossthe states continued to remain the
major strength of thisprogramme.

Dr. V. B. Patel, Assistant Director General
(F&PC) inhisPresidential Address, congratul ated
the group of Palm Scientistsfor doing exemplary
work in the sector. He also enumerated the vision
of Government of Indiato minimizeimportsandto
maximizethe export potential of plantation crops
and products. He desired to focus work on
technologies to preserve Neera tapped from
palmyrah. He urged the Palm Scientists to take
concerted effortsto transform Indiainto adevel oped
nation by 2047, marking India's 100" year of
Independence through palm sector inall possible

ways.
TheChief guett, Dr. N. K. MohaninhisSpecid
Address, underlined the rich biodiversity of
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horticultura sector inthe Northeastern Region. He
narrated the historical importance of how theAhom
Kingscontributed to theintroduction of coconut and
arecanut during their regime of 12— 18" century
from SE Asian regions. Hegpplauded theseresearch
hubsfor scraping thema adiesfrom plantation sector
like crown choke disorder, for introduction and
promotion of varietieslike Kamrupaand for the
array of technologieslikemuti-tier cropping system
with black pepper toimprovethe standard of living
of small and marginal farmers of the state amidst
climatic vagaries. Heagppreciated theeffortsof pam
scientistsover theyearsand indicated theneed to
address the future challenges in increasing
profitability.

Aliyarnagar Centre, TNAU, Tamil Nadu was
adjudged as the Best AICRP (Palms) Centre for
theyear 2022-23. TheAGM consisted of technical
sessonson Variety Rel ease, Genetic Resourcesand
Crop Improvement, Crop Production, Crop
Protection, Post Harvest Technology of palmyrah
and Transfer of Technology efforts followed by
plenary session.

Technologiesrecommended to farming
community at 32" AGM

VPM 6 - Coconut variety proposed by
Veppankulam centrewasrecommended

VPM 6 (1C 599264) recorded ahigher yield
of 166.25 nuts per year (in oneyear) with a
Mean yield 107 nuts/palm/annum - Copra
content (g/nut) 137.40 - Copralpa m/year (kg)
18.00 - Oil content (%) 67.94 and Qil yield
per ha(t) 2.67. Thevariety isadapted in the
East Coast region of Tamil Nadu and
performed better intermsof nut and oil content
even under several forms of stress (under
planting, drought, cyclone) conditionsdueto
itsquick recovering habit.

Recommended for Tamil Nadu
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VTLCH 1-Cocoahybrid proposed by I CAR-
CPCRI wasrecommended.

TheVTLCH 1variety hasearly bearing, high
yielding potential with medium canopy both
under arecanut and coconut shades and as
seedlingsand clones. It has shown suitability
under high density planting. Thetreeswitha
height of 3.5-4 mand an optimum canopy (16-
18 m?) - yielded an average of 50 pods/tree/
year. Podsare 350-400 g weight with 35- 44
beans/pod. Withasingledry beanweight of 1
to 1.10gthisvariety recorded anaverageyield
of 1.5kgin3locationsand theyield/hais 750
kg (500 trees). Beans are of international
standard with >1 g bean size, suitable for
chocolateindustry with ashelling percentage
of 13%, nib recovery of 87%, >50% fat and
1% freefatty acids.

Recommended for Kerala, Tamil Nadu and
Karnataka

VTLCH 2- Cocoahybrid proposed by ICAR-

CPCRI wasrecommended
Thisvariety ishavingearly bearing, highyidding
potential with medium canopy both under
arecanut and coconut shadesand as seedlings
and dones showed suitability under high density
planting. Averageyield (dry beang/tree/year)
1.5-2.0kg/treelyear in 6-year-old hybrid tree.
Potential yield 5 kg per 20 m? canopy. The
treeswithaheight of 3.5-4 m and an optimum
canopy (15-20 m?) yielded an average of 50
pods/treelyear. Pods are 350-400 g weight
with 35-42 beans/pod. Withasingledry bean
weight of 1to 1.20 g, thisvariety recorded an
average yield of 1.5 kg. Beans are of
international standard with >1 g bean size,
suitablefor chocolateindustry with ashelling
percentage of 13%, nib recovery of 87%,
>50% fat and 1% freefatty acids. Thisvariety
istolerant to black pod rot, teamaosguito bug,
low moisture stress.
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Recommended for Kerala, Andhra Pradesh,
Karnatakaand Gujarat

Management of coconut leaf blight disease

At Aliyarnagar centre, root feeding with
propiconazole @ 5 ml in 100 ml of water at
three monthsinterval sduring January, April,
July and October reduced the leaf blight
incidenceby 27.0 per cent after 36 months of
treatment. This treatment also resulted in
highest yield of 138 nuts/ palm/year and the
B:Cratioof 3.7 asagainst 97 nuts/ pam/year
intheuntreated control.

Nylon net for the management of rhinocer os
beetlein coconut palms

Wrapping spear leaf with nylonfishnet (3.2 x
3.4mmmesh) wasfound effectiveto safeguard
thejuvenile coconut palmsfrominfestation by
rhinocerosbeetle at Aliyarnagar, Ratnagiri,
Ambgjipetaand Arsikere.

1 at U 1 B i R ve -
A § bo DR L v A

Delegatesat 32 AGM of AICRPon Pamsat Kahikuchi
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I1l1.PROFILE OFAICRPONPALMS

Among the plantation crops, coconut (Cocos
nuciferal.), arecanut (Areca catechuL.), oil palm
(Elaeis guineensis Jacq.), pamyrah (Borassus
flabellifer L.) and cocoa (Theobroma cacao L.)
play asignificant roleinthe sustainablelivelihood of
millionsof small and margind farmersinthecountry.
The All India Coordinated Research Project on
Padmscameinto existenceintheyear 1972to carry
out thelocation specific research on mandate crops
(coconut, arecanut, oil palm, palmyrah and cocoa)
withthefollowing objectives:

| dentification, conservation and utilization of
elitegenetic resourcesfor useful traitsinpalms
and cocoafrom different agro-climaticregions.

Evaluation of varieties’hybridsunder different
locationsand tofacilitate release of varieties/
hybrids of palms and cocoa through multi-
locationtesting (MLT).

Toimproveinput useefficiency and develop
| ocation-specific padmbasedintegrated farming

systemsto enhance the productivity per unit
area.

Evolving cost effectiveintegrated insect-pest
and disease management practices besides
survey and surveillance of pestsand diseases
for forewarning.

Development of post-harvest technologiesin
pamyrah.

List of Centres

Theprojectisimplemented intwenty - eight centers
withitsheadquartersat ICAR-CPCRI, Kasaragod
and at present15 centres are working on coconut,
six onoil palm, four each on arecanut & palmyrah
and seven on cocoa. These coordinating centersare
located in thirteen State Agricultura / Horticultural
Univergties oneCentrd Agricultura University and
four ICAR indtitutesin fourteen Satesand oneunion

territory.

Sate Center/L ocation Area of Research University/ I nstitution
Andhra Ambajipeta: Horticultural Research | Coconut: Crop Dr.Y.S.RHorticultura
Pradesh Station, Ambagjipeta, East Godavari | Improvement, Crop University, West

Research Station, Pandirimamidi,
Ramapachodaram, East Godavari

Dt. - 533 214 Production & Crop
Phone: 08856-244436/243711 Protection
Pandirimamidi: Horticultura Pdmyrah: Crop

Improvement, Crop
Production & Post

Godavari Dt., Andhra
Pradesh - 534 101

West Godavari Dt. -534 450
Phone :08812-259409/259532

Dt. - 533 288 Harvest Technology
Phone: 08864-246577

Vijayarai: Horticulture Research | Oil palm: Crop

Station, Vijayarai, West Godavari | Improvement & Crop

Dt. - 534 475 Production

Phone : 08812-225431 Cocoa:Crop Improvement
Pedavegi: Indian Institute of Oil Oil palm: Crop

Palm Research, Near Jawahar Improvement & Crop
NavodayaVidyalaya, Pedavegi, Production

Indian Council of
Agricultural Research

12
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Andamanand | Port Blair: Centra 1dand Coconut and Arecanuit: Indian Council of
Nicobar Agriculturd Research Indtitute, Crop Improvement & Agricultural Research
Port Blair - 744 101 Crop Production
Phone: 03192-250436
Arunachd Pasighat: Collegeof Horticulture | Oil palm: Crop Centra Agricultura
Pradesh & Forestry, Pasighat - 791 102 Improvement & Crop University, PO. Box 23,
Phone : 0368-2224887 Production Imphal, Manipur - 795
004
Assam Kahikuchi: Horticultural Research | Coconut: Crop AssamAgriculturd
Station, Kahikuchi, Guwahati Improvement & Crop University, Jorhat,
Kamrup Dt. - 781 017 Production Assam - 785 013
Phone: 0361-2840232 Cocoa: Crop
Improvement
Bihar Sabour: Bihar Agriculturad College, | Coconut: Crop Bihar Agricultura
Sabour, Bhagalpur Dt. - 813210 | Improvement & Crop Univergity, Sabour,
Phone: 0641-2451001 Production Bhaga pur, Bihar - 813
Pamyrah: Crop 210
Improvement & Post
Harvest Technology
Chhattisgarh | Jagdalpur: Shaheed Gundadhur | Coconut: Crop IndiraGandhi Krishi
Collegeof Agriculture& Research | Improvement & Crop Vishwavidydaya,
Station, Kumhrawand Farm, Production Raipur, Chhattisgarh -
Jagdalpur - 494 005Phone: 492 012
07782-229360
Goa Goa: Central Coastal Agricultural | Coconut and Arecanut: Indian Council of
Research Ingtitute, Ela, OldGoa | Crop Improvement & Agricultural Research
Dt. - 403 402 Crop Production
Phone: 0832-2285448
Gujarat Navsari: ASPEE Collegeof Coconut: Crop Navsari Agricultura
Horticulture & Forestry, Navsari Improvement & University, Navsari,
Agriculturd University, Navsari - | Production Gujarat - 396 450
396 450 Cocoa: Crop
Phone: 02637-282144 Improvement
Karnataka | Arskere Horticultural Research | Coconut: Crop Universty of
and Extension Station, Arsikere, Improvement, Crop Horticultural Sciences,

Hassan Dt. -573 103 Production & Crop
Phone: 08174-291565/291711 Protection

Sirs: HorticultureResearchand | Cocoa: Crop
Extension Centre, Sirg, Uttara Improvement

KannadaDt.- 581 401
Phone: 08384-226797/247787

Navanagar, Bagalkot,
Karnataka- 587 102

13
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Bavikere: Agricultural and Oil palm: Crop Keadi Shivappa
Horticultural Research Station, Production NayakaUniversty of
Bavikere, Chikkamaga uru—577 Agricultura &
144 Horticultural Sciences
Phone:08261 255122 (KSNUAHS), Navile,
: Shivamogga, Karnataka
Shivamogga: Arecanut Research | Arecanut: Crop - 577 225
Centre, College of Agriculture, | Improvement, Crop
Navile, ShivamoggaDt. —577 225 | Production & Crop
Phone: 08181-267011 Protection
Kerda Kasaragod: Central Plantation Coconut:Crop Indian Council of
CropsResearch Ingtitute, Production Agricultural Research
Kasaragod - 671 124
Phone: 04994-232733
Pilicode: Regionad Agricultura Coconut: Crop KerdaAgricultura
Research Sation, Pilicode PO., Improvement University, KAU,
Kasaragod - 670 353 Vdlanikkara, Thrissur,
Phone:0467-2260450 Kerala- 680 656
Thrissur: CocoaResearch Cocoa: Crop
Centre, KeralaAgricultura Improvement
University, Ve lanikkara, Thrissur
Dt. — 680 656
Phone: 0487-2438457
Maharashtra | Mulde: Collegeof Horticulture, Oil palm: Crop Dr. Ba asaheb Sawant
Mulde, Kuda Taluk, Sindhudurg | Improvement & Crop KonkanKrishi
Dt. - 416 520 Production Vidyapeeth, Dapoli,
Phone: 02362-244231/244232 Ratnagiri Dt.,
Maharashtra- 415712
Ratnagiri: Regiona Coconut Coconut: Crop
Research Station, Bhatye, Improvement, Crop
Ratnagiri Dt. - 421 612 Production & Crop
Phone: 02352-255077 Protection
Cocoa: Crop
Improvement
Wakawali: Central Experimental | Arecanut: Crop
Station, Asond block, Wakavali, Improvement & Crop
Daopli Tauk.Phone: 02358- Production
282417
Odisha Bhubaneswar : Department of Coconut: OdishaUniversty of
Horticulture, (OUAT), Crop Improvement & Agricultureand
Bhubaneswar - 751 003 Crop Production Technology,
Phone: 0674-2397463 Cocoa Bhubaneswar, Odisha-
Crop Improvement 751 003
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TamilNadu | Aliyarnagar: Coconut Research | Coconuit: Tamil NaduAgricultura
Station, Aliyarnagar, Coimbatore | Crop Improvement, Universty, Coimbatore,
Dt. - 642 101 Crop Production & Tamil Nadu - 641 003
Phone: 04253-288722/288662 Crop Protection

Cocoa:
Crop Improvement

Killikulam: Agricultural College& | PAmyrah:
Research Indtitute, Killikulam, Crop Improvement &
Vallanad, TuticorinDt. - 628252 | Crop Production
Phone: 04630-261226
Pattukkottai: Agricultura Oil pam:
Research Station, Pattukkottal, Crop Improvement &
Thanjvur Dt. -614 602 Crop Production
Phone: 04373-235832
Veppankulam: Coconut Research | Coconuit:
Sation, Veppankulam, Thanjavur | Crop Improvement,
Dt. - 614 906 Crop Production &
Phone: 04373-260205/202534 Crop Protection

Tdangana KondaMallepally: Horticultura | PAmyrah: Sri KondaLaxman
Research Station, Konda Crop Improvement & Telangana State
Mallepally Mandal, NalgondaDt.- | Post Harvest Technology | Horticultural University,
508 243 Raendranagar,

Hyderabad, Telangana—
500 030

WestBengd | Mondouri: Directorate of Coconut: Bidhan ChandraKrishi
Research, P. O. Kalyani, Nadia Crop Improvement & Viswavidydaya,
Dt. - 741 235 Crop Production Mohanpur, Nadia, West
Phone:033-25827574 Bengal - 741 252

Budget

Thebudget for theyear 2023 wasRs 735.57 lakhs (ICAR Share)

(Rs. inlakhs)

Sl. No. Head Expenditure
1 Pay and allowances 572.62
2. TA. 12.5
3. RC 110.45
4. HRD 0.00
5 NRC 5.00
6. NEH 10.00
7. TSP 10.00
5. SCSP 15.00

Total 735.57
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Centre Pay| TA RC | HRD | Egpt. |Works| NEH | TSP | SCSP| Totd

Aliyarnagar 68.00| 095| 730 | 0.00| 150| 0.00| 0.00 | 1.66 | 1.49| 80.90
Ambgjipeta 4700 085| 670 | 0.00| 0.00| 0.00| 0.00 | 0.00 | 1.78| 56.33
Arskere 51.00| 090| 685 | 0.00| 0.00| 0.00| 000 | 1.59 | 1.88| 6222
Jagdal pur 20.00| 0.30| 515 | 000| 0.00| 00O| 000 | 1.612 | 0.00| 27.06
Kahikuchi (NEH) | 47.70| 0.40| 0.00 | 0.00| 0.00| 0.00| 800 | 0.00 | 148| 57.34
Bhubaneswar 2050| 0.20| 585 | 0.00| 0.00| 00O| 000 | 0.00 | 1.08| 27.63
Mondouri 20.33| 0.20| 305 | 0.00| 0.00| 000| 000 | 0.00 | 0.00| 2358
Ratnagiri 86.16| 0.85| 695 | 0.00| 0.00| 0.00| 000 | 1.26 | 1.02| 96.24
Veppankulam 56.60| 060 | 6.65 | 0.00| 0.00| 0.00| 000 | 0.00 | 1.41| 65.26
Killikulam 20.00| 0.20| 320 | 0.00O| 0.00| 0.00| 000 | 0.00 | 0.69| 24.09
Pandirimamidi 28.00| 0.30| 465 | 0.00| 0.00| 0.00| 000 | 1.60 | 0.00| 34.55
Peattukotai 2144| 020 460 | 0.00| 0.00| 0.00| 0.00 | 0.00 | 0.00| 26.24
Mulde 22.30| 0.20| 550 | 0.00| 0.00| 0.00| 0.00 | 0.00 | 0.00| 28.00
Vijayara 2200| 0.20| 375 | 0.00| 0.00| 000| 000 | 0.00 | 145 27.40
Navasari 1400 0.20| 455 | 0.00| 0.00| 0.00| 000 | 1.60 | 0.00| 20.35
Sabour 1589| 0.30| 225 | 0.00| 0.00| 000| 0.00 | 0.00 | 068 19.12
Shivamogga 11.70| 0.15| 335 | 000| 0.00| 0.00( 0.00 | 0.00 | 0.00| 15.20
Wakawali 0.00| 0.10| 150 | 000| 00O0| 000| 000 | 0.00 | 000 1.60
Filicode 0.00| 0.10| 330 | 000O| 00O0| 000| 000 | O.00 | 0.00| 340
Bavikere 0.00| 0.10| 250 | 0.00| 350| 0.00| 000 | 0.00 | 0.00| 7.00
K Mdlapaly 000| 0.10| 155 | 0.00| O00O0O| 000| 000 | 000 | 102| 267
Srs 0.00| 0.25| 215 | 0.00| 0.00| 0.00| 000 | 0.00 | 000 240
Thrissur 0.00| 0.10| 165 | 000| 00O0| 000| 000 | 0.00 | 000| 2175
Pasighat (NEH) 0.00| 0.30| 000 | 0.OO| 0.00| 000| 200 | 0.00 | 000 230
PortBlar (ICAR) 0.00| 0.00| 390 | 0.00O| 00O0| 000| 000 | 0.00 | 0.00[ 3.90
Goa (ICAR) 0.00{ 0.00| 370 | 0.00| 000| 0.00| 0.00 | 0.00 | 0.00f 3.70
|IOPR, Pedavegi ICAR)| 0.00| 0.00| 380 | 0.00| 0.00| 0.00| 0.00 | 0.00 | 0.00f 3.80
Kasaragod (ICAR) 0.00| 0.00| 000 | 0.OO| 000| 000| 000 | 0.00 | 000 0.00
PCcel (ICAR) 0.00| 400| 605 | 0.00| 0.00| 0.00| 000 | 0.00 | 0.00| 10.05
Total 572.62 |12.05 (11045 | 0.00 | 5.00 | 0.00(10.00 {10.00 | 15.00| 735.57
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M ode of implementation

The project isimplemented through the
respective State Agricultural/Horticultural
Universitieson 75:25 basisof which 75%isICAR
share and 25% share is from State Agricultural
Universties.
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Saff strength
Category Present strength
Scientific 35
Technicd 20
Supporting 17
Total 72
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IV.GENETIC RESOURCESAND CROPIMPROVEMENT

4.1 Coconut

Conservation and evaluation of coconut genetic
resour cesin different agro climaticregions
Expt. 1. Evaluation of conserved ger mplasms
Centers: Bhubaneswar, Navsari and Sabour.

Thistrid waslaid out for multi-location evaluation
of coconut germplasm for performance on growth
traits, yield, biotic and abiotic stressrelated traits.
The experiments were planted as un-replicated
observational experiment with fourteen palms per
genotype at Sabour and five pamsper genotypeat
Bhubaneswar and Navsari centres.

Centre Genotypes/ger mplasam to be evaluated
Bhubaneswar | COD, MY D, MGD, Gangabondam, Sakhigopal, St. Vincent, SSG Guam Typel, BSI,
Andaman Ordinary, Zanzibar Tall, San Ramon, Benaulim Tall, WCT, Tiptur Tal and Java
Tdl
Navsari COD, CGD, MY D, Gangabondam, Benaulim, PHOT, K appadam, Seychelles, Borneo,
FMS, LCT, ADQOT, San Ramon, Guam, New GuineaTall, WCT Spicata, BRR, BGL and
BYL
Sabour COD, MOD, MYD, GBGD, LCD, PHOT, ADOT, Tiptur Tall, Arasampatti Tall, ECT,
Gonthembilli Tall, Zanzibar Tal, Hazari Tall, Assam Green Tdl and Benaulim.
Bhubaneswar of fruits(98.50/pam/year) and fruit set % (37.30%).

At Bhubaneswar centre, theexperiment was started
with sixteen germplasm from 2004 comprising of
twelvetall and four dwarf accessions. Among the
tall accessions, shortest height (5.24 m) was
recordedin JavaTall followed by San Ramon Tall
(5.50 m) and maximum girth (115.10cm) at 1 m
height was observed in Andaman Ordinary Tall.
Highest number of functional leaves/palm (38.60)
wasobservedin Zanzibar Tal. However, maximum
number of annual leaf production (12.50) recorded
inthegermplasm Sakhigopa Loca Tall (IND 041),
JavaTal & Andaman Ordinary Tall. Highest number
of inflorescence (12), femaeflowers/pam (297.40)
and nutsy/palm/year (100.54) wererecorded inthe
Tiptur Tdl. Among thedwarf cultivars, shortest height
(4.13 m) was recorded in Gangabondam Green
Dwarf (GBGD) followed by Chowghat Orange
Dwarf (COD) (4.27 m). However, among thedwarf
accession, GBGD performed better by producing
maximum numbersof inflorescence (12.40), number
of femaleflowers(286.50 per palm/year), number
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It was observed that the performance of the palms
of al germplasminthetrial have beenimproved
during theyear whichwereegrlier affected severely
by cyclonic storm“FANI” during 3“May 2019.

Navsari

Thisexperiment includesfour dwarf and fifteentall
access onswhichwereplanted during August 2014.
Theresult reveded, maximum (5.40m) and minimum
(0.92 m) stem/trunk height of palmin Kappadam
Tall and Malayan Yellow Dwarf (MYD),
respectively. Moreover, BRR recorded maximum
stem girth i.e.,, 125 cm. Kappadam Tall was
observed with the highest annual leaf production
(11.25), numbersof leaveson the crown (33.00),
number of inflorescencesper pam per year (11.00),
fruityidd/pam/year (70.00) withminimumincidence
(3.18 %) of Rugose Spiraling Whitefly (RSW)
infestation. Thehighest leaf length (561.67 cm) and
petiole length (190.00 cm) were recorded in
PhilippinesOrdinary Tall (PHOT) while, Chowghat
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Green Dwarf (CGD) flowered earlier at the age of
41.33 months. Regarding to reaction of biotic
stresses, 2.00-2.68% palms of all accessionsare
infested by rhinocerosbestle.

Sabour

A total of fourteen germplasm accessions were
planted during 2013 at Sabour centreand seedlings
aredtill under establishment juvenile phase. Under
thisexperiment, twelve access onswere eval uated
during 2022-23 as non-replicated trial with 5-10
palms per variety. Effect of low winter temperature
was recorded during this year and compared to
observations made during 2021-22.Varietal
differencesfor frost tolerance was al so recorded.
Thehighest plant height wasrecorded in Sakhi Gopa
Tall followed by and K ulasekharam Green Dwarf
(KGD) and Chandra Sankarawith plant height of
5.74m, 4.64mand 4.58 m, respectively. Thelowest
plant height wasrecorded in Tiptur Tal followed by
Arasampatti Tall respectively. The highest number
of leaves on the crown was noted in Sakhi Gopal
Tdl (31.5) followed by KGD and Assam Green Tall
with 28 and 21.5 leaves. Thelowest |eaf number
wasobservedin Tiptur Tall. Annual leaf production
wasalso highin variety Sakhi Gopal Tall followed
by KGD and Assam Green Tall. Shakhi Gopal Tall

Annual Report 2023 M

FAB A

ccccc

has been found asthe highest yielding (64 nuts per
palm per year) accession under Sabour conditions
followed by Chandra Sankara (60) and Kera
Chandra(44). Number of femaeflowersandinitia
fruit set wasalso highest in Sakhi Gopal Tall. No
incidence of rhinoceros beetle and RSW damage
was recorded in any of the accessions under the
trid. Smilarly, the highest fruit weight (1105g) was
recorded in KGD followed by Sakhi Gopal Tall
(1089g) and Chandra Sankara (1047g). Chandra
Kapaand Zanzibar Tal recorded lower fruit weight.

Arsikere

Eleven(MYD, MOD, PHOT, LCOT, San Raman,
NuWehung, Nu Fella, ADOT, FMS, Philippines
Lagunaand KenyaTal) access onsweremultiplied
fromthe earlier conservation block at thelocation
were multiplied and planted during 2011 at the
present location of the centre asobservationa trial
dueto the shifting of the earlier experimental plot
areato thethen newly formed University.

Expt. 2: Collection, conservation and evaluation
of location specific germplasms

Centers: Aliyarnagar, Ambajipeta, Arsikere,
Bhubaneswar, Jagdal pur, Kahikuchi, Mondouri,
Navsari, Pilicode, Ratnagiri, Sabour and
Veppankulam.

Sl .No. |Nameof Centres | IC No.

1 Aliyarnagar 610371, 610372, 610373, 610374, 610375, 610379

2 Ambgjipeta 610311, 610309, 610306, 610307, 610310

3 Arsikere 610343, 610342, 610341, 610339, 610333

4 Bhubanesvar 612457, 612458, 612459, 612460, 612461, 612462, 612463, 612464,
612465, 612466, 612467

5 Jegdd pur 610323, 610324, 610325, 610326, 610327, 610328

6 Kahikuchi 610353, 610354, 610355, 610356, 610357, 610358, 610359, 610360,
610361, 610362

7 Mondouri 612447, 612448, 612449, 612450, 612451

8 Navasari 610319, 610320, 610321, 610322

9 PFilicode RARS-DC-1- 7

10 Ratnagiri 599111, 599112, 599113, 599114, 599115, 599116

1 Sabour SBRC-1-6,

12 Veppankulam | 599263, 599264, 599265, 599266, 599267
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Thistrid wasinitiated withaview to collect, conserve
and evauatetheloca germplasm of coconut foryield
and response to biotic and abiotic stresses. The
evaluation materials comprise of 10 to 15 local
germplasm accessions (with IC No.) collected and
conserved in each centre. Among them, someare
under evauationin replicated field experimentsand
somearein un-replicated observational fieldtrials.
Aliyarnagar

Eleven germplasm access onswerecollected during
2008 in which five accessions (IC610370, I1C
610375, 1C610376, 1C610377 and 1C610378)
wereplanted asareplicated tria and theremaining
six (1C610371, 1C610372, 1C610373, 1C610374,
1C610375 and 1C610379) have been planted as
observationd trid.

Among thefiveaccessons, |C610377 recorded the
lowest stem height (3.90 m) indicating the dwarf
stature. The accession 1C610370 registered the
highest sem girth (116.2 cm), number of |eaf scars
in1mlength of stem (15.9), annual leaf production
(11.8/pamlyear), number of functiond leaves(33.9),
number of inflorescence production (11.4/palm/
year), number of spikelets per inflorescence (30.4),
number of buttons per inflorescence (26.5) and
annua nutyield (121.3/palm/year). Thehighest total
leaf length (555.6 cm) and petiolelength (148.3 cm)
were recorded in 1C610376. The germplasm
accession 1C610378 recorded the highest fruit
weight (1794.6 g), husked fruit weight (684.59),
kernel weight (333.5 g) and copraweight (162.4g/
nut) and tender nut water content (314.8 mi/fruit).
Whereas the accession 1C610370 recorded the
highest estimated coprayield per palm (18.1 kg)
and coprayield per hectare (3.21t).

Ambajipeta

Thirteenloca germplasm access onswerecollected
from traditional coconut growing districts viz.,
Srikakulam, East and West Godavari districts of
AndhraPradesh. Theexperiment waslaid out during

February 2013.0ut of thirteen accessions, five
accessonsviz, ECT green (1C610311), Jonndaras
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Brown (1C610309), Pillalakodi Green (1C610306),
Pillalakodi Brown (1C610307) and Gangabondam
Green Dwarf (1C610310) were planted in RBD
with four replicationsand 4 palms per replication
and remaining eight accessionsviz., Jonnalarasi
Green, ECT Brown, Itikulagunta ECT Big,
[tikulagunta ECT Small, Saradapuram ECT,
Sikakulam ECT, Vemulgpdli ECT Big, Vemulapalli
ECT Small were planted asan observational tria
at Sx pamsper accessonandthey arein vegetative
finitid bearing stage.

Thegrowth attributing charactersfor theyear 2023
were recorded and significant differences were
noticed among different accessons. Thehighest sem
height (4.56 m), Number of leaves on crown
(30.85), Total leaf length (583.50 cm) and petiole
length (151.75 cm) were recorded in 1C610311,
whilethehighest semgirthat 1 m height (107 cm)
wasrecorded in1C610306 and |C610311. L owest
stem height wasrecorded in 1C610310 with 2.51
m. Earliest flowering (37 monthsafter planting) was
recorded in 1C610310 followed by 1C610307 (50
months) and 1C610306 (51 months).

Yield attributing charactersfor the year 2022-23
showed significant variation among the eval uated
accessions. The highest number of inflorescences
(11.61/palm/year), average number of buttons
(403.25/palm/year) and number of fruits(144.01
palm/year) were recorded in 1C610306. This
accession was showed to be Statistically on par for
fruityieldwith 1C610307 (138.77 fruits/pa m/year)
and 1C610309 (131.34 fruit/palm/year).

Arsikere

Five accessions viz., TKB-1(1C610333), GNA-
1(1C610339), HSH-2 (1C610341), KDK-1 (IC
610342) and KRN-1(1C610343) along with local
check TPT arecollected during 2011 and maintained
as a replicated trial. Among the five different
germplasm access ons, the | C610339 hasrecorded
highestyidld parameterslikenumber of inflorescence
(8.88 per pam per year), number of fruits(84.40
per palm per year). Tender and mature nut
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charactersof |C610339 weresuperior likevolume
of tender coconut water (393 ml) taste of water and
endosperm was a so good. The copra content of
mature nut in1C610339is 165.7 g higher among
thefiveaccess onsunder evauation.

Bhubaneswar

Thefieldtrial wasinitiated during December 2003
withelevenlocally collected germplasm accessions
asanun-replicated observationd trid withtenpams
per accession. During the period of study, it was
observed that the 1C612457 performed better as
compared to othershy producing maximum number
of inflorescences (12.00/pam/year) and no. of fruits
(91 /palm/year); whereas maximum number of
femaleflowers (263.40/palm/year) was observed
inthelC612467.1C612467 also registered shortest
gemheght (5.76 m). Maximum number of functiond
leaves (37.40/palm) observed in the germplasm
1C612457 and thickest girth (104.10cm) at 1 m
height were recorded in the 1C612460. After
cyclone“FANI” hitonthird, May 2019, al palms
weredamaged severdly. However, pdmshavebeen
reviving from then and now, theyieldisobservedin
increasing trend over theyears.

Jagdalpur

Six accessionswereplanted in July 2011 in RBD
withfour replications @ 4 pamsper replicationand
their growth observations were recorded.The
accession 1C610323 (270.8 cm) recorded the
highest plant height followed by accession
1C610324 (244.3 cm). 1C610324 (353.7 cm) also
recorded the highest |eaf length in comparison to
theother ons. Thecharactersviz, annud lesf
production and functional leaveshad non-significant
differenceamong themsdlveswheress, theStemgirth
(141.6m) and the petiole length (133.8m) were
higher in accession 1C610325. Among the
accessions, 1C610328 recorded the highest
rhinoceros beetl eincidence (2.8%) whereasthered
palmweevil incidence wasthehighestinaccesson
1C610325 (9.2%) followed by accession
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1C610323(7.9%). The RSW incidenceand intensity
werehigher in accession 1C610327 (37.7 and 25.4
% respectively) followed by accession |C610323
(25.7 and 17.6 Y% respectively)

K ahikuchi

Theexperiment wasinitiated during 2005 with ten
local accessions CRP 701 (1C61035) to CRP 710
(1C610362) along with two check viz., Kamrupa
Tal andWCT in RBD with threereplications. The
experimentwaslad out. Additionaly, fiveaccessons,
1C610363, 1C610364, 1C610365, | C610366 and
1C610367 were collected from Nowgaon and
Marigaon districtsand were planted during 2009 in
anon-replicated (Snglerow plantingwithsx palms
per genotype) observationd trid.

Under thereplicatedtria, the data pertaining to the
year 2023 showed that highest trunk height (6.4 m),
trunk girth (193.5 cm), annud leaf production (11.9)
and total number of leaves(34.9) and number of
leaf scar (15.6) in 1 m length were recorded in
1C610357. About reproductive characters, the
highest number of inflorescence (11.9), female
flowers/inflorescence (25.7) and fruit setting (30.4%)
were also recorded in 1C610357 followed by
Kamrupa and the lowest values for number of
inflorescencesand femaeflowersper inflorescence
wereobtainedin1C610358. Among theaccessons,
significantly the highest nut yield of 95.2 nuts/pam/
year wasobserved in |C610357 whilethelowest
(72.5 nuts/palm/year) wasfound in | C610355.
About nut characteristics, the |C610354 recorded
the highest husked fruit weight, weight of husk,
percentage of husk, kerndl thickness, kerndl weight
and copracontent/nut. Coprayield wasrecorded
highest (17.0 kg/palm) in1C610357 whichwasat
par with Kamrupa (16.3 kg/palm). With respect to
pest incidence, theminimumincidence of rhinoceros
bestleinfestation (2.8%) wasrecorded in Kamrupa
closely followed by 1C610357 while, highest of
8.0% was found in 1C610361. No incidence of
eriophyid miteand RSW wasnoticed.
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Mondouri

A total of tenlocal accessionswere collected from
different districtsof West Bengd . Out of theselocal
accessions, five (1C612447, 1C612448,
1C612449, 1C612450 and 1C612451) were
plantedinreplicated trid during 2007 and remaining
five local germplasms (1C612452, 1C612453,
1C612454, 1C612455 and 1C612456) were
planted in observationa trial during 2009.

Among the accessions eval uated under replicated
trid, agnificant variationswererecordedin different
vegetative characters. 1C612451 recorded
maximum trunk height of 6.48 m followed by
1C612448 (6.29m) and 1C612449 (6.25m) when
1C612450 recorded a minimum trunk height of
5.11m. Incaseof stemgirth, 1C612449 recorded
maximum girth of 1.79 mfollowed by 1C612447
(5.35m) whereas 1C612451 recorded minimum
basal girth of 1.56m only. Number of functional
leaves per palm wasrecorded maximum of 10.62
in1C612449. Totd |eavesper palm wererecorded
maximum of 31.67 numbersin 1C612451. The
accession, 1C612450 recorded maximum number
of inflorescences (10 per palm per year) whereas
|C 612447 recorded minimum (9 per pam per year).
Maximum 219.67 numbersof femaebudsper pam
per year wasrecorded in 1C612447 and minimum
of 208.33 numbers were recorded in 1C612451.
Fruitsper palm wererecorded maximum of 95.15
in1C612447 followed by 1C612450 (92.46) and
minimum of 84.21 per palm wasrecorded in the
accession no 1C612451. Maximum leaf length of
3.86 mwasrecorded in 1C612449 and minimum
of 3.29in1C612451. Maximum petiolelength of
1.75 mwasrecordedin 1C612448 and 1C612449
whereas minimum of 1.50 m was recorded in
1C612450.

Navsari

Themaximum stem/trunk height (5.10m), semgirth
(120.60 cm), numbersof annual leaf production/
palm (11.20 numbers), total number of leaveson
crown (32.40 numbers), length of leaf (502.80 cm),
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petiolelength (140.00 cm), inflorescence production
per annum (11.00 numbers), number of female
flowers (280.40) with nut yield per palm per year
(74.80 nuts) wasrecorded in 1C610319. Whereas
minimum ageat first flowering (45.33 months) was
observed in 1C610320. In caseof fruit and copra
characters, 1C610322 recorded maximum fruit
weight (1073.80 g), husked fruit weight (452.20 ),
weight of husk (621.60 g), kernel weight (262.80
0), kernel thickness (1.23 cm), copra content
(186.40 g/nut), coprayield (10.97 kg/pam) and
tender nut water (309.80 mi/nut). Regarding to
reaction of biotic stresses, 1C610319 observed
minimum per cent of incidencewith repect toinsect-
pest.

Ratnagiri

At Ratnagiri centre, atotal of six local accessions
collected from Konkan region were planted in
replicated trial (CRP757 to CRP762) (1C599111
to 1C599116) and remaining six were planted in
observational trial (1C599994 to | C599999) during
2007 and 2010, respectively for evaluation. One
more accession (sweet kernel coconut- Mohacha
naral) 1C599123 (CRP763 to CRP776 and one
embryo cultured plantlets) whichwascollected from
Guhagar Tahsi| of Ratnagiri district, thefourteen
seedling typesand oneset of embryo culture plantlets
wereplantedinthefield during 2007 for evaluation.
Among the accessions eval uated under replicated
trid, agnificant variationswererecordedin different
vegetative characters. The data on growth and
flowering charactersreveal ed that the maximum
Stemheight (479.7 cm) wasrecorded in | C599115.
1C599115 recorded maximum Stem girth
(120.3cm), 1C599113 recorded maximum annual
leaf production (12.3 nos.), IC599115 recorded
maximum number functional leaves(28.1 nos.),
C599113 recorded highest |eaf length (425 cm)
and C599112 recorded maximum petiolelength
(160.6 cm) among al genotypesunder eval uation.
Flowering was observed in all the genotypes.
|C599113 recorded maximum no. of inflorescence
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(11.3 nos.) and I C599116 recorded maximum no.
of buttons (164.7 nos.). The accession 1C599112
recorded maximum nutsyield (64.9 nuts), maximum
wholenut weight (1412.5 g), maximum de-husked
fruit weight (954.8 g) and maximum copraweight
(188.19). The Rhinoceros beetle incidence was
highestin CRP 757 (4.73 %) whereaslowestinIC
599116 (0.68 %), the highest eriophyid mite
incidencewasin 1C599112 (33.33 %) and highest
RSW incidencewasin 1C599113 (4.0%) among
all accessionsunder eval uation.

Sabour

Out of Sx germplasm accessionscollected, four have
beenfield planted during 2014 and other two during
2019. All the accessionsarein vegetative growth
sagetill now.

Veppankulam

At Veppankulam centre, fivegermplasm accessons
(1C59926310 1C599267) have been collected and
planted during 2005 as under planting along with
two check varieties(KeraKerdamand ALRCNL1).
The old plantsin this experiment were removed
during 2012 and the experimenta pamsarenow in
bearing phase with real expressivity. Dueto the
damagecaused by ‘ Gga cycloneduring November
2018, twelve pdmswerelost and bunchesin dl the
pamswith different maturity werefallen. Thetrees
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arerecoveringgradudly over theyearswith adequate
irrigation and application of recommended dose of
fertilizers, incorporation of vermincompost, neem
cakeand bio-fertilizers. Thetrunk height washigher
in 1C599266 (9.23m) and lower in 1C599624
(8.52m) while the mean was 8.21m in the
experiment. The girth was lower in VPM 4
(92.83cm) and higher in 1C599263 (118.67cm) at
1m height and the average girth was 111.14 cm.
Theannud leaf production, tota leaf productionand
breath of |eaf were observed to be non-significant.
The number of inflorescences per year per palm
varied from 12.40 (1C599264) to 14.00
(1C599261), with an average of 13.10. The setting
per cent was above 30% in four genotypesand the
highest wasrecorded in 1C599264 (36.66%).

Evaluation of elitegermplasm

Multi Locational Trial (MLT) on elite coconut
germplasm was initiated during 201516 at six
AICRP centres viz., Aliyarnagar, Arsikere,
Ambajipeta, Bhubaneswar, Ratnagiri and
Veppankulam. Inall thecentres, six diteaccessons
provided by ICAR-CPCRI dongwitha local check
at respective centreswere planted in Randomi zed
Block Design (RBD) withthreereplications(Table
1). Theobjectiveistotest the performancefor yield
andtheir responseto biotic and abiotic stressesunder
different agro climatic condition.

Tablel. List of tall elitegenotypesin different AICRP centres

Aliyarnagar |Arsikere Ambajipeta | Bhubaneswar Ratnagiri Veppankulam
YOP: 2015 2015 2016 2015 2015 2016
Verrikkobari | Verrikkobari Verrikkobari | Verrikkobari Verrikkobari | Verrikkobari
Nigerian Green | Nigerian Green | Nigerian Green| Nigerian Green Nigerian Green | Nigerian Green
Guam Il Guam-I| Guam- 111 Guam- 111 Guam- 111 Guam Il
Markham Markham Zanzibar Kenya Zanzibar Markham
Straits Straits Straits Straits

Settlement Settlement Settlement Laguna Settlement Laguna

Green Green Green Green

Pdawvan . Vincent . Vincent Pdawvan . Vincent Pdawvan

WCT (C) KPT(C) Pratap (C) Sakhigopal local (C)| Pratap (C) ECT (C)
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Aliyarnagar

The observations on growth attributes revealed
significant variation among different exotic
collectionsfor dl traits except for functiona leaves.
Thelowest stem height (378.3 cm) and the highest
stem girth (116.6 cm) wererecorded by theexotic
genotype SSGT. The genotypesVerrikkobari Tall
recorded with high rate of annual leaf production
(12.1), agreater number of functional leaves(34.6)
and maximum leaf length (584.5 cm) and petiole
length (183.8 cm) and the minimum timetaken for
inflorescence emergence (42 months) was also
observedin Verrikkobari Tall. Regarding thefloral
and yield parameters, maximum number of
inflorescence production per annum (11.6), average
number of spikelets (36.4), average number of
buttons(23.4), fruit set (26.4 %) and nut yield (80.4/
palm/year) wererecorded in Verrikkobari Tall. The
incidence of rhinoceros beetle (3.9 %), RSW
incidence (4.2 %), intensity of RSW (3.6 %) and
eriophyid mite incidence (8.3 %) were recorded
leastinMarkham Tall.

Arskere

Among the germpl asm accessionseval uated under
replicated trial, significant variation wasrecorded
for most vegetative growth characters. Straits
Settlement Green Tall (SSGT) wasobserved to be
morevigourouswhichrecorded sgnificantly higher
palm height (7.66m), stem girth (139.13 cm), total
leaf length (306.85cm), petiolelength (132.85cm),
annual leaf production per palm (11.58). Early
flowering (41.2 months), higher number of bunches
(7.8 per year), button (88 per year) and spikelet
(25.0 per inflorescence) wererecorded in SSGT.
Ambajipeta

Shorter pams(2.67 m) were observed in Guam- I
Tal whiletdler staturewasobservedin &. Vincent
Tdl (3.90 m). Stem girthwasrecorded maximumin
Zanzibar Tal (1.12m), SSGT recorded 0.83 mleast
stemgirth. Verrikobbari Tall (42 months) recorded

earliest for flower initiation followed by SSGT (46
months). Ma ephasewasrecorded agreater number
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of daysin St. Vincent Tall (21.67) and Straits
Settlements Green (20.75). Female phase was
recorded maximuminmaximumin East Coast Tall
(4.68) which was on par with Zanzibar Tall (4.23)
and Verrikkobari Tall (4.11). Verrikkobari Tall and
Straits Settlements Green recorded morenut yield
36.33 and 29.40 nuts/pal m/year respectively.

No diseaseincidence was observed. However, the
incidence of pests particularly RSW, rhinoceros
beetle and red palm weevil was noticed. Per cent
leaf damage by rhinoceros beetle was maximum
(5.95) in Straits Settlements Green and minimumin
Verrikkobari Tal (3.25). However, theincidence of
Eriophyid mite was moderate in the all the
accessons. Theintensity of RSW wasfound medium
indl theaccessions.

Bhubaneswar

Therewassgnificant variation observed among the
different onsonyield contributing characters
likenumbersof inflorescencesand femaeflowers/
palm and fruits/palm/year. M aximum numbers of
bunches(10.37/pdm/year), femdeflowers(122.42/
pam/year) andyield (30.42 fruitspalm/year) were
recorded in Nigerian Tall followed by the
Verikkobari Tall. Whereas, among the growth
parameters, plant height, girthand petiolelengthwere
found statistically non-significant to each other.

Ratnagiri

Analyseson growth parametersreved ed significant
variationamong different eiteexatic collections The
minimum palm height (175.25 cm) recorded in S.
Vincent Tdl, maximum pamgirth (120.42 cm) and
annual leaf production wasrecorded in Guam-I1|
Tall, functional leaves on crown (28.83 nos.)
recorded maximumin Straits Settlement Green Tall,
highest leaf length (351.67 cm) recorded in Guam-
[11 Tal and petiole length (159.17 cm) recorded
maximumin SSGT. Thehighest yield wasrecorded
in Verikkobari Tall (42.33 nuts) followed by St.
Vincent Tall (30.47 nuts). In respect of pest
incidence, the percentage of Rhinoceros beetle
incidence was lowest in Guam- |11 Tall (8.0%)
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whereas the highest incidence was observed in
Nigerian Green Tall (12.8%). TheRSW incidence
waslowestin &. Vincent Tal (5.8 %) whilelowest
intensity wasin Guam- 111 Tall (3.28 %).

Veppankulam

Amongthesx ditetypesunder evauation Markham
tall showed the dwarf stature (1.49m) and Nigerian
Green Tdll expressed dender stemgirth (84.10cm).
Earlinessin flowering wasobserved in Verrikkobari
Tdl (40 monthsafter planting) followed by Nigerian
Green (48 months after planting). All the palms
started to yield, and the setting per cent ranged
between 21 and 29. The genotype Verikkobari Tall
registered higher number of fruitsi.e, thirty-ninenuts
per year with 23% setting per cent. The Rhinoceros
beetl e incidence ranged between 3% and 4% and
RSW incidenceweremediuminintensty. Therewas
no red palmweevil incidence observed during 2022-
23.

Evaluation of location specific coconut hybrids.

The objective of the experiment is to assess the
performanceof location specific hybrid combinations
intermsof yield and reactiontobiotic stresses. This
experiment waslaid out a eight centersin RBD with
four replications.

Ratnagiri

Sevenlocation specific Tal x Tdl hybrids(PHOT x
BENT, BENT x PHOT, PHOT x CRP 513, CRP
513 x PHOT, CRP 514 x PHOT, PHOT x
CRP514, LCT x BENT) along with a check
(Pratap) were planted during 2009. The growth
characters in these specific coconut exihibited
significant differences. Thehybrid, COD x Pratap
recorded the shortest palm height (499.75 cm)
whereasthetallest palm height (622.92 cm) wasin
CRP-513 x Pratap. The cross, Pratap x COD
recorded the highest pamgirth (105.79 cm) whereas
the lowest palm girth (78.32 cm) wasin COD x
Pratap. The highest annual leaf production (11.96
nos.) wasrecordedin COD x CRP-514. Thehighest
number of functional leaves (31.67 nos.) observed
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in CRP-513x COD. Thehighest leaf length (353.25
cm) wasin hybrid, COD x CRP-514 and lowest
petiole length (150.0 cm) was recorded in CRP-
514 x COD. Thehybrid COD x CRP-513 recorded
maximum no. of inflorescence (12.64 nos.) whereas
lowest (10.92 nos.) werein CRP-513x COD. The
hybrid COD x CRP-513 recorded maximum femae
flowers (227.5 nos.) whereas the lowest (196.6
nos.) wasin CRP-513x COD. Thehighest nut yield
(102.5 nuts) wasrecorded in hybrid COD x CRP-
513 followed by COD x Pratap (100.14 nuts)
whereasthelowest (71.6 nuts) wasin CRP-513 x
COD. Themaximum fruit weight (1296.5 g) was
recorded in hybrid, COD x Pratap and maximum
copra content (175.63 g) wasin COD x Pratap.
The Rhinocerosbeetleincidencewaslowest (10.6
%) in COD x CRP-513 and CRP-514 x COD
whereas highest incidencewas observedin COD x
Pratap (13.4%). TheRSW incidenceand intensity
waslowest in Pratap x COD (2.8 %) and (5.0 %),
respectively. Thelowest eriophyid miteincidence
wasrecorded in COD x CRP-513 (11.3 %).

Veppankulam

Six location specific crosscombinationsviz., West
Coast Tall x Kenthali Dwarf, West Coast Tall x
Malayan Orange Dwarf, Maayan Orange Dwarf x
West Coadt Tall, Andaman Ordinary Tal x Chowghet
Orange Dwarf , West Coast Tall x Malayan Green
Dwarf and VHC 2 (Check) wereplantedinthemain
field during 2008in RBD withfour replications.
Earlinessinflowering wasobserved in Verikkobari
Tall (40 Months) followed by Nigerian Green (48
months).

Analysisof datareved ed that thecrossWCT x KD
recorded dwarf palms (6.02m) with dender palms
(81.38cm) at 1m height. The number of leaf scars
in1mof semwashighestin VHC 2 15.50 and total
leaves on crown in MOD x WCT (30.50). The
annud leaf productionwasamost twelveinall the
hybridsunder study, and it was observed to be non-
sgnificant. Theleaf and petiolelength were higher
iINWCT x MOD (359.25 cm) and WCT x MGD
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(122.25cm) respectively. The number of female
flowers per inflorescence (34.60 Nos) and number
of spathe (12.63) per palm per year washigher in
MOD x WCT. The nut shape was oval in all the
cross combinations. Except MOD x WCT, al the
other combinations had the nut positioned at the
centre. Thenut length and breadth were higher in
the cross-MOD x WCT (20.04cm and 14.32cm
respectively) which was like the check VHC 2
(19.43cmand 15.02 cm respectively)

Bhubaneswar

At Bhubaneswar centre, thetrial was conducted
with five specific crosscombinationssince February
2008. The experiment waslaid out in RBD with
four replications. The parameter like plant height,
girth, leaf production, number of bunchesand number
of nuts harvested were found significant, whereas
leaf length found Statistically non-significant. Among
thedifferent crosscombinations, the shortest plant
height (4.72 m) wasrecorded inthe crossGBGD x
Guam followed by the cross combination SKL x
COD (5.10 m). Whereas, maximum number of
annual leaves(13.00 numbers/pa m/year), total |eaf
(37.60/ palm) and girth at 1 m height (131.20 cm)
were observed in the cross combination SKL x
COD. Whereas highest number of bunches(13.00
numbers/palm/year), maximum female flowers
(412.60 numbers/pam/year) and nuts harvested
(85.25 numbers/palm/year) wererecorded inthe
crosscombination SKL x GBGD. All thepalmsin
thetrial were severely affected by cyclonic storm
“FANI” held on 39 May 2019. However, palms
arerecovering gradualy withtime.

Arskere

InArsikerecentre, Six location specific hybridswere
planted during 2012. Observation on growth
parameters showed significant differencesamong
hybrids. Among thetested hybrid combinations, TPT
X MOD hasrecorded sgnificantly higher annud lesf
production per palm (11.95), functional leaves
(23.25) inflorescence production per annum (10.40)
and femaleflower production per palm (190.50)
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compared to other cross combinations. Among the
six-hybrid combinations, the hybrid, TPT x MOD
was observed to be earliest to start flowering 60
months. Higher yield (98.25fruits/pa m/year), tender
nut water content (450.53ml/fruit) and copracontent
(145.3 per fruit) wererecorded inthe cross TPT x
MOD.

Kahikuchi

Thehighest trunk height (4.4 m), girth (128.0 cm)
wererecordedinAssamYellow Tdl (AYT) x PHOT
whereas, maximum leaf production per year (12.0),
total number of leaves/palm (36.3), no. of
inflorescence/palm (12.3), no. of femaleflowers/
inflorescence (27.2) and fruit setting (28.9%) were
observedinAGT x PHOT. Significantly thehighest
fruit yield (97.6 nuts/palm/year) wasrecorded in
AGT x PHOT followed by AGT x MY D (86.0 nuts/
palm/year) wheress, the lowest yield (75.6 nuts/
pa m/year) among the crass combinationswasfound
inBenga Hazari x AGT. About nut characteristics,
sgnificantly the highest husked fruit weight, weight
of husk, kernel weight, copracontent and coprayield
(17.5 kg/palm) were observed in AGT x PHOT.
Pest incidence in different cross combination
reveal ed that the lowest incidence of rhinoceros
beetle (2.8%) wasobservedin check variety (AGT)
followed by AGT x PHOT (3.6%) whereas, the
highest (8.1%) wasrecorded inAY T x PHOT. No
incidence of eriophyid miteand RSW wasnoticed.
Ambajipeta

Thehybrid combinationsviz,, ECT x Cochin China,
GBGD x Cochin China, ECT x PHOT, GBGD x
PHOT, PHOT x GBGD and ECT x GBGD were
planted in June 2011 in randomized block design
with four replications. Due to Helen and Philin
cyclonesduring October & November 2013, some
of theaccessionswere badly affected. Gapfilling
has been done during the month of February 2014
and the experiment is in bearing stage. Growth
charactersfor 2023-24 of these coconut hybrids
revealed that the cross, ECT x Cochin China
recorded significantly higher plant height (6.23 m)
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and was on par with ECT x PHOT (5.99 m),
whereas, plant girth (1.14 m) wasrecorded asthe
highestin ECT x PHOT and wason par with ECT
x Cochin China(1.08 m). ECT x GBGD noted a
greater number of leaf scarsin 1m (18.13). GBGD
x PHOT recorded maximum total leaf length (6.00
m) which wason par with al cross combinations
under eva uation except for GBGD x Cochin China
(5.64) and ECT x GBGD (5.66 m). PHOT x GBGD
recorded shorter durationfor first flowering, i.e., 45
monthsafter planting followed by GBGD x Cochin
china (46 months). The crosscombination, ECT x
Cochin Chinahasrecorded thehighest yield (114.15
fruitspam/year), and wason par with ECT x GBGD
(10553 fruits/palm/year) and ECT x PHOT (105.75
fruits/palm/year). Lowest yield was recorded in
GBGD x Cochin China(75.09 fruits/palm/year).
Husked fruit weight was recorded the highest in
GBGD x Cochin China(689.25 g), whichwason
par with GBGD x PHOT (600.96 g), Copraweight
wasnoted higher in GBGD x Cochin China(151.92
g/nut) which wason par with ECT x Cochin China
(143.79 g). Maximum coprayield wasrecorded in
ECT x Cochin China(15.21 kg/palm), whichwas
on par withal crosscombinationsunder evaluation
except for ECT x GBGD. Oil content wasrecorded
thehighestin PHOT x GBGD with 60.41 %.
Aliyarnagar

Among thehybridsin Set| thecross, COD x WCT
proveditsdwarf Satureby registeringminimumpam
height (466.8 cm) and the maximum was recorded
iINALRXMGD (542.8cm). Maximum trunk girth
(123.5 cm) was noticed in local check variety
Ka patharu. Among thefive hybrid combinations,
thecombination MGD x ALR was observed to be
theearliest to start flowering (34 months). Maximum
number of leaf scars(18.4/m), annud leaf production
(12.8), number of functional leaves (36.8/palm),
higher petiolelength (175.7 cm), number of bunches
(11.5/pam/year), number of spikelets(38.2/spathe)
and number of buttons(19.6/spathe) wereregistered
by COD x ALR hybrid. The maximumyield was
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also recorded in the hybrid COD x ALR (150.3
fruits/palm/year) followed by ALRx MGD (140.9
fruits/palm/year) and MGD x ALR (128.2 fruits/
palm/year). The analysesof nut component traits
showed significant differenceamong the genotypes.
Thecross, COD x WCT recorded higher fruit length
(27.6cm), fruit breadth (16.2 cm), wholenut weight
(1711.4 g), de-husked nut weight (670.3 g), kernel
weight (389.3g) and copracontent per nut (160.4
g). Themaximum coprayield (20.3kg/pam), copra
out turn (3.6 t/ha) and moretender nut water content
(470.3ml/fruit) wereobservedin COD X ALR. The
appraisal of hybrid combinations against pest
incidence exposed that, Kal patharu recorded the
least incidence of rhinocerosbeetle (3.2 %), RSW
incidence (5.3 %) andintensity (4.3%) and KTD x
ALR regigered minimumincidenceof eriophyid mite
(7.2%). Theinfestation of red palm weevil, black
headed caterpillar and bud rot disease were not
observed in the experiment during the reporting
period.

Evaluation of location specific Tall x Tall
hybrids.

Multi location trial was initiated at Ambajipeta
(2011), Ratnagiri (2009) and Veppankulam (2009)
with an objective to evaluate Tall x Tall (T x T)
hybridsfor yield and reactionto biotic stress. The
experiment waslaid out with seven hybridsunder
Randomized Block Designwith four replications.
Ambajipeta

Growth parameters recorded in the year 2023
showed non-significant differences for growth
parametersexcept for total leaf length. The highest
pam height wasrecorded in crosscombination Java
Tal x ECT (5.44 m) and highest girth at 1m height
wasrecorded in crosscombination PHOT x ECT
& Cochin Chinax ECT (1.08 m). Highest total |eaf
length wasrecorded in Cochin Chinax ECT with
6.25 m which was on par with PHOT x ECT
(5.81m) and Fiji Tall x ECT (5.83m).

Further, yield parameters recorded significant
differencesfor number of femaleflowersinLCT x



b ICAR-AICRP on Palms

ECT with 210.87, which was significantly on par
with al other crosscombinationsunder evaluation
except for Fiji Tall x ECT (151.95). The highest
fruityieldwasrecordedinLCT x ECT (94.44 fruitd
palm/year), which was on par with Cochin Chinax
ECT (90.39fruits/ pam/year), ECT x Fiji Tall (83.43
fruits/ palm/year) and ECT (85.39fruits pam/year).
The matured nut characters recorded significant
differencefor Husked fruit weight, weight of the
Husk, Kernd weight and copracontent. Significantly
higher husked fruit weight wasrecorded in Cochin
Chinax ECT with (568.67 g) which was on par
with PHOT x ECT (554.00 g) and ECT x PHOT
(502.67 g). Kernd weight wasrecorded significantly
higher in PHOT x ECT (273.61 g/nut) which was
on par with Cochin Chinax ECT with (250.74 g/
nut) and ECT x PHOT (245.14 g/nut). Copra
content was significantly higher in PHOT x ECT
(172.43 g/nut) which wason par with Cochin China
x ECT with (157.01 g/nut) and ECT x PHOT
(157.05g/nut).

Ratnagiri

Theloca check Pratap recorded lowest pAmheight
(4.41 m). The hybrid PHOT x BYR recorded
maximum palmgirth (114.1 cm) wheressthelowest
pamgirth (97.5cm) wasinloca check. Thehighest
number of functional leaves (29.3 per palm) was
observedin hybrid, BGL x PHOT. Thehighest | eaf
length (385.0 cm) wasin PHOT x BGR and highest
petiolelength (155.0 cm) wasrecorded in hybrid
BGL x PHOT. Hybrid, BGR x PHOT recorded the
highest number of inflorescence (12.4/ palm/year)
and femaleflowers (222.7 per palm per year). The
highest yield (97.7 fruitspalm/year) recorded in
BGR x PHOT followed by BYR x PHOT (85.5
fruits) among all the location specific Tall x Tall
coconut hybrids. The highest fruit weight (1448.3
g) wasrecorded in BGL x PHOT. The copracontent
(180.3 g) wasthehighest in hybrid BGR x PHOT.
In respect of pest incidence, the Rhinoceros beetle
incidence was lowest in LCOT x BGR (8.07%)
whereashighest incidencewas observed in BGL x
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PHOT (11.01%). TheRSW incidenceandintensity
werelowestinBYR x PHOT (1.22 % and 2.25%
respectively) and thelowest eriophyid miteincidence
wasaso recordedin PHOT x BGL (6.45 %).

Veppankulam

Thepam height and girth varied between 4.95mto
5.25mand 95.75to 119.25 cm, respectively. The
annual leaf production wasabove 11 intheentire
cross combinationsand thetotal number of leaves
oncrownwasabove25. Thetotal number of femae
flowerswere above 260 per inflorescenceand mean
inflorescence production was 11.50. The fruit
dimensionswere highinthecheck andin ECT x
PHOT. The setting percent was highest in ECT x
PHQOT i.e., 38.89 per cent. The number of nutswas
above 90 nutsinal the crosscombinationsand the
highest nutsper palm per year wasrecorded inECT
x JG (114.40 nuts) and ECT x PHOT (112.00 nuts).
Thecoprayieldwashigher in ECT x PHOT (178g/
nut) which was higher thanthe check VHC 3. The
per cent Rhinoceros beetleincidencewasleast in
thecrossWCT x PHOT i.e., 3.02%. Therewasno
incidenceof red palmweevil observedin any of the
crosses. Theeriophyid miteincidence wasa most
moderatein all the crosses under the study. RSW
intensity wasmediuminall thecrossesexcept ECT
x JG and VHC 3 which were observed to be high.

Evaluation of Tall x Tall coconut hybrids

Thisexperiment was started with the objectiveto
assessfiveTal x Tall hybrids, viz., LCT X ADOT,
ADOT x ECT, BENT x ADOT, ECT x LCT and
WCT x TPT at variousagro-climatic regions. The
hybridswere produced at CPCRI, Kasaragod and
supplied to eight AICRP (Palms) centres viz.,
Aliyarnagar, Ambajipeta, Arskere, Bhubaneshwar,
Kahikuchi, Navsari, Ratnagiri and Veppankulam for
evaluationin RBD with threereplicationsand six

palms per genotype per replication

Aliyar nagar

WCT X TPT wassignificantly observed as short
statured onewith minimum palm height (5.34 m).
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Themaximum plant girth (116.8 cm), leaf scarsin 1
mlength (16.0), highrate of annual leaf production
(12.0), higher number of functional leavesonthe
crown (34.9), total leaf length (589.6 cm), petiole
length (162.7 cm), number of bunches (12.0/palm/
year), number of spikelets (34.1/inflorescence) and
nut yield (139.4 /pam/year) wererecorded by with
BENT x ADOT. Regarding the nut component traits
concerned, the cross BENT x ADOT recorded
maximumfruit length (26.1 cm), fruit breadth (16.5
cm), fruit weight (1756.2 g), de-husked fruit weight
(678.19), kernd weight (368.4 g), kerndl thickness
(1.5 cm), copracontent (168.7 g/nut), coprayield
per palm (23.5 kg/palm), copraout turn per hectare
(4.2 t/ha) and tender nut water content (468.0 ml)
among the Tall x Tall hybrid combinations. The
assessment of hybrid combinationsfor reactionto
pest incidencerevealed that, BENT X ADOT cross
recorded the least incidence of rhinoceros beetle
(4.2%), RSW incidence (3.9 %) withintengty (3.1
%) and eriophyid miteincidence (5.6 %)
Ambajipeta

The cross combination ADOT x ECT recorded
maximum palm girth (1.20 m). However, the
remaining growth parameters viz., palm height,
annud leaf production, total leaf length, petiolelength
and number of leaf scars were found to be non-
significant. However, LCT x ADOT recorded
highest number of female flowers/palm/year
(305.14) and number of fruits/palm/annum (119.46).
With respect to matured nut characters, the
maximum husked fruit weight (543.23 g), lessper
cent of husk weight (47.82 %), kernel weight
(289.44 g/nut), copracontent (159.50 g/nut) and
coprayidd(16.32 kg/pam) wasrecordedinBENT
XADOT

Arskere

Among thedifferent hybrid combinations, LCT X
ADOT hasrecorded significantly higher annud |esf
production per palm (10.68), total number of leaves
onthecrown (23.79), number of inflorescence per
palm per year (11.25), number of nut per palm
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(82.36), femaeflower per palm per annum (182),
setting (47.86 %) and copra content (14.50 kg/
palm/year) compared to other crosscombinations.

Bhubaneswar

Maximum number of femaleflowers(307.78/pam/
year) andfruityield (113.65fruits palm/ year) was
recorded inWCT x TPT. However, other growth
parameterslikeplant height, girth, no. of functiona
leaf, leaf length and petiolelength werefound to be
getigticaly non-sgnificant.

K ahikuchi

Thehighest pamheight (3.50 m), girth (121.0cm),
annual leaf production (11.8) and no. of total leaves
(33.7) wereobserved in LCT x ADOT. Thecross
combination BENT x ADOT recorded thelowest
trunk height (2.7 m) with maximum number of scars
in 1 mlength of trunk (15.8), highest number of
inflorescence (10.7), no. of female flowers/
inflorescence (25.1), fruit setting (28.8%) andyield
(71.0fruits/pa m/yesr).

Ratnagiri

Local check (Pratap) recorded the highest plant
height (549.58 cm), plant girth (115.92 cm), no. of
functional leaves(30.8 nos.) and leaf length (404.6
cm). Thehybrid WCT x TPT recorded maximum
no. of inflorescence (12.11 nos) and femaleflowers
(217.92 nos.) withthe highest yield (92.92 fruits/
pam/year). Thehighest fruit weight (1310.25g) was
in ECT x LCOT and the highest copra content
(179.0g) werein WCT x TPT. In respect of pest
incidence, the percentage of rhinoceros beetle
incidencewaslowest in LCOT x ADOT (8.3 %)
wheress, thepercent of RSW incidenceand intensity
werelowest in ECT x LCOT (2.59 %) and (2.59
%) respectively. The lowest eriophyid mite
incidencewasrecorded inBENT x ADOT (7.31
%).

Veppankulam

Among thefive crossesand local check (VHC3),
the performance of LCT x ADOT expressed the
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dwarf stature (5.91 m), and all the crossesrecorded
higher number of fruit bunches (morethan twelve
bunchesper palm) and annual nut yield of 158.60
nuts/palm/year wasobserved in BENT x ADOT.
Thesetting per cent wasabove 30% inal thecrosses
except ECT X LCT, WCT x TPT and VHC 3under
study. The copracontent was highest in BENT x
ADOT (22.49 kg per palm per year).

Navsari

Minimum stem/trunk height (3.85 m) with maximum
gemgirth (101.00cm), annud lesf production (11.50

numbers), total numbers of |eaves on the crown
(32.50 numbers), leaf scarsin 1 mlength of trunk
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(14.40 numbers), inflorescence production per
annum (10.75 numbers), number of femaeflowers
per palm (248.00), fruit setting (30.83 %) and nut
yield per palmsper year (76.25 nuts) with minimum
age at first flowering (39 months) was noted in
treatment BENT x ADOT whereas, maximum fruit
weight (1114.75 g), husked fruit weight (555.50 g),
kernel weight (267.00 g), copracontent (140.50 g/
nut), coprayield (10.72 kg/palm) and tender nut
water (422.75 ml) with minimum per cent husk
weight (49.65 %) were also recorded in treatment
BENT xADOT.

Summary of yield data of best performing TxT hybridsunder different centres

Centreslyear of planning Best performing hybrid Nutspam/year
Aliyarnagar (2011) BENT xADOT 118.9
Ambajipeta(2011) LCT xADOT 119.4
Arsikere(2012) ADOT x ECT 94.2
Bhubaneswar (2013) WCT x TPT 113.6
Kahikuchi (2013) BENT xADOT 710

Navsari (2013) BENT xADOT 76.2

Ratnagiri (2011) WCT x TPT 99.9
Veppankulam (2011) BENT xADOT 158.6

Evaluation of Dwarf x Dwarf coconut hybrids
in different agro climatic conditions

Centres Ambgjipeta, Mondouri, Pilicode, Ratnagiri
and Veppankulam

This experiment was laid out to develop dwarf
satured hybridsfor tender nut yield and quaity and
to screen for pest and disease incidence. The
experiment comprising five Dwarf x Dwarf hybrids
viz, CODxMYD, COD x MGD, MGD x CGD,
GBGD x MOD and CGD x MGD supplied by
ICAR-CPCRI, Kasaragod longwith alocal check
was planted in RBD with four replicationsand six
palms per genotype per replication. In Mondouri
and Pilicode centres, the performance of the hybrids
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werevery poor with very highincidenceof pest and
diseaseswhich resulted inlossof many pams.
Ambajipeta

Thisexperiment wasinitiated at Ambagjipetaduring
2011. Dueto Helen and Philin cyclonesin 2013,
some of the hybridswere severely affected. Gap
fillingwasdonewith planting materia received from
CPCRI, Kasaragod in March 2014. However,
initiated production of COD x MY D seed nutsin
2015 and seed nutswere harvested in 2016. These
seedlingswereraisedin poly bagsduring 2017, and
the sdlected seedlingswere planted in experimental
plotin 2018. These seedlingswere established in
thefieldand arein vegetative stage. Further, theother
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crosscombinationsof theexperiment arein bearing
stage. Datapertaining to growth attributes and nut
yieldsshowed that themean|owest plant height was
recorded in GBGD (3.29 m), and maximum was
recorded in MYD x CGD (5.05 m) while, the
maximum stem girthwasrecordedinMY D x CGD
(109.69 cm), lowestinGBGD (78.15cm). Highest
number of inflorescences per palm wasrecorded
maximumin COD x MGD (12.12 nos.) whichwas
on par with MYD x CGD (10.53 nos.). Total
number of buttons per palm wasrecorded morein
COD x MGD with 255.90, on par with MY D x
CGD (228.93) and CGD x CGD (231.02). The
highest fruit yield (98.69/pa m/annum) wasrecorded
in COD x MGD which was on par with MY D x
CGD (80.13fruitspam/annum) and CGD x MGD
(77.38 fruits/pam/annum). Whereas minimum nut
yield was recorded in GBGD (64.53 nuts/palm/
annum). Tender nut water content was recorded
maximumin COD x MGD (418.33 ml/nut). GBGD
X MOD and GBGD had low (3.34 %) and high
(8.92 %) per cent leaf damage due to rhinoceros
beetle respectively, while the per cent spindle
damage was 4.16 %, 2.41 % and 3.34 %
respectively inGBGD x MOD, CGD x MGD and
GBGD. Eriophyid mitedamagewaslesser inGBGD
and the exihibited had moderate miteintensity.

Ratnagiri

AtReatnagiri centre, thetrial wasinitiated during 2011
with five D x D hybrids and one check variety
(COD). Thegrowth characters showed significant
differenceamong the D x D hybrids. Datareveded
that COD recorded lowest palm height (276.3 cm)
whereas highest pam height (419.4 cm) was
observedinMY D x CGD. Hybrid CGD x MGD
recorded maximum plant girth (85.1 cm) and
maximum annual leaf production (11.24 nos.) was
inthehybrid COD x MY D. The maximum no. of
functional leaves(28.91 nos.) wasrecordedin COD
X MYD. Hybrid GBGD x MOD showed early
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flowering after planting (27.83 months) followed by
COD x MGD (28.79 months). The hybrid COD x
MYD recorded maximum annual number of
inflorescences (11.8 per palm per year) andfemae
flowers (177.5 nos.). The hybrid COD x MYD
recorded highest annual tender nut yield (91.58fruits)
followed by the hybrid GBGD x MOD (85.55
fruits). Thehybrid COD x MY D recorded maximum
volume of tender nut water (604.6 mi/nut). As per
Total solublesolids(TSS) of water, the maximum
scorewas recorded inthe hybrid GBGD x MOD
(6.0°Brix) followed by COD x MY D (5.4 °Brix).
Rhinoceros beetle incidence waslowest in local
check COD (6.5 %) whereashighest incidencewas
observedinMYD x CGD (8.9 %). RSW incidence
and intensity waslower in COD x MGD (2.71 %)
and (2.58%), respectively and thelowest eriophyid
miteincidencewasrecordedin COD x MY D (8.66
%).

Veppankulam

Thistrial wasstarted during 2011 at Veppankulam
centre. Among five cross, MYD x CGD palms
commenced flowering at 22™ month after planting,
indicatingitspromising naturefor theearliness. Based
onmorphological charactersrecorded, itisreveded
that, MY D x CGD expressed thedwarf stature (4.03
m) with lessstem girth (78.56 cm) and regarding
thetender nut quality parameters, GBGD x MOD
recorded maximum volume of tender nut water
(605.30 mi/nut). Regarding the Total Soluble Solids,
all the crossesexhibited around 6.01 °Brix. GBGD
X MOD wasrecorded higher averageyield of tender
nuts (91.56 fruits per palm per year). Regarding the
pests, Rhinoceros beetlewas observed on al the
crosscombinationsaslike RSW and eriophyid mite.
Therewas no incidence of RPW and BHC inthe
entireset of crosscombinations.
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Summary of yield data of best performing DxD hybridsunder different centres

Centres | Tendernut| Cumulative Estimated TSS Tota Sodium | Potassum
yidd |tender nutyield [tender nut water| (°Brix) | Sugars | content | content
(nuts | (nut/palm) (last | (lit/pelmiyr) (9/100ml) | (ppm) | (ppm)
padmiyear)|  7years)
Ambgipeta | CODx | CODxMGD | CODxMGD (MYDx | GBGDx | CGDx | GBGD x
MGD (590.06) (41.28) CGD MOD MGD MOD
(98.69) |GBGDxMOD| MYDXxCGD | (7.63) | (4.25) | (26.55) |(2750.67)
(445.14) (32.30)
Ratnagiri CODx | CODxMYD | CODxMYD |GBGD | CODx |GBGDx | COD x
MYD (538.58) (41.96) XxMOD| MYD MOD MYD
(91.58) |GBGD xMOD |GBGDxMOD | (6.0) (4.29) (26.0) | (3300.0)
(504.45) (34.71)
Veppankulam | GBGD x |GBGD x MOD |GBGDxMOD | CODx | MYDx | CODx | GBGDx
MOD (585.89) (71.96) MGD CGD MGD MOD
(118.89) | CGDxMGD | MYDxCGD | (6.27) 4.1 (29.65) | (2290.34)
(515.59) (57.87)

GBCD x MOD pam at Veppankulam Centre
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4.2.Oil Palm

Evaluation of new crosscombination in oil palm
Pasighat

Thegrowth of thepalmswith respect to stem height
and stem girth wasfound to be non-significant and
statistically at par in all the cross combinations.
M aximum number of leaves(22.66) was produced
by the cross combination NRCOP-22 which was
significantly higher than any other treatment.
Minimum number of leaves (19.30) was produced
by NRCOP-30 which was at par with NRCOP-
29, NRCOP-25, NRCOP-24 and NRCOP-23.
M aximum number of maleflowers(7.43, 8.36 and
8.50) were produced by the cross combination
NRCOP-30, NRCOP-29 and NRCOP-28,
respectively. Theminimum number of maleflowers
wererecorded in the cross combination NRCOP-
22 (5.73) which was significantly lessthan other
crosses except NRCOP-27, NRCOP-26 and
NRCOP-24. Maximum number of femaleflowers
(11.20) were produced by the cross NRCOP-22
whichwassgnificantly higher thanthefemdeflowers
produced by other cross combinationsand at par
with NRCOP-26 (10.30). Minimum number of
femaleflowers(9.03) were produced by the cross
NRCOP-23. The sex ratio was recorded highest
(0.65) INnNRCOP-22. Sex ratio wasrecorded |east
(0.51) in NRCOP-30. Maximum number of Fresh
Fruit Bunches (9.30) was produced by NRCOP-
22 whereas the NRCOP-30 produced the least
number of FFB (6.53) per pdm. Theaveragebunch
weight was recorded maximum (12.56 Kg) in
NRCOP-26 which was at par with NRCOP-22
(12.53Kg). Thebunchweight wasleast in NRCOP-
23(9.16 Kg). Highest FFB yield wasrecorded in
NRCOP-22 (16.63 t/ha) which was significantly
higher than any other cross combinations except
NRCOP-26 (15.33 t/ha).

33

Pattukottai

Ninehybridsviz.,, NRCOP 31, 32, 33, 34, 35, 36,
37,38 and 39 were planted on 26.02.2013inARS,
Pattukkotta. Among ninehybridsreceived, only five
hybrids (NRCOP 31, 32, 33, 38 and 39) are in
replicated trial and the other four hybrids viz.,
NRCOP 34, 35, 36 and 37 are in non-replicated
observationd trid. Thepamheight rangedfrom4.80
to5.35mamoung thehybridsunder replication. The
hybrid NRCOP -32 recorded significantly higher
pam height of 5.35m. Thelowest pdm height (4.80
m) was recorded in the hybrid NRCOP 39. The
palm girth was ranged between 3.10 m (NRCOP
31) and 3.68 m (NRCOP 38). L eaf production per
pam per year wasthe highestin NRCOP 39 (24.90)
and thehighest number of maeinflorescence (7.90)
was recorded in NRCOP 39 which was closely
followed by NRCOP 33 (7.72). Thelowest number
of male inflorescence (6.59) was recorded in
NRCOP 32. Thenumber of femaleinflorescences
wasranged between 11.58 and 12.55. The number
of femaleinflorescence (12.55) wasthehighest in
NRCOP 38, whereas the percentage of female
flowerswashighin NRCOP 32 (65.00%).
Dataonyield attributesreved ed that the number of
fresh fruit bunches per palm aremoreinthehybrid
NRCOP 31 (9.50) followed by NRCOP 32 (9.45).
Averageweght of thefreshfruit bunchesrangesfrom
15.50kg to 19.00 kg and highest bunch weight was
observed inthehybrid NRCOP 38 (19.00 kg). The
highest FFB yield per palm of 178.60 kg and FFB
yield per hectare of 25.54 tonneswasregisteredin
the hybrid NRCOP 38 followed by NRCOP 32
(23.11 t/ha) during thereporting period.

Vijayarai

Thetrid waslaid out during July 2011. Ten progeny
cross combinations of oil palm (NRCOP-31 to
NRCOP-40) were planted in triangular system at
spacing of 9x9x9 min RBD with 3 replications
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and 6 palmsper treetment. Therewereno significant
differences observed among the crosscombinations
for number of leavesper pdm per year, rachislength,
bunch productionand FFB yidd. Sgnificantly lowest
palm height recorded inthe crossNRCOP-36 (3.73
m) and highest pam height wasrecorded inthecross
NRCOP-40 (5.39 m) Annual height increment
recorded lowest in the crossesNRCOP-37, 38 &
39showing 3.4, 3.5& 3.4 cmrespectively. Girth of
the palm was recorded higher in the crosses
NRCOP-36, 38 & 39 showing 3.04, 3.17, 3.11m
respectively. Sex ratio recorded sgnificantly highest
in the cross NRCOP-39 (0.61), Average bunch
weight recorded significantly higher inthe cross
NRCOP-33 (24.6 kg), FFB yield recorded was
171 kg/palm/year in NRCOP-38 whichisyielding
FFB of 24.5t/halyear. Inbunch andyssparameters,
Bunchweight, Total number of fruits/bunch, Fruit/
bunch ratio, % Mesocarp/fruit, % Kernal /fruit, %
Oil/bunch, % Kernd oil/fruit, % Kernal oil/bunch
and Kernal oil yield parameters were also not
differed significantly among theten new progeny
crosses. Significantly highest shell per fruit was
recorded in the cross NRCOP-31 (30.80) and
lowest recorded in the cross NRCOP-40 (10).
Significantly highest oil yield of 6.05 t/ha was
recorded in the cross NRCOP-38, followed by
NRCOP-37 (5t/ha).

Mulde

Growth parameters exhibited non -significant
variation, however the highest plant height recorded
in NRCOP 33(6.25 m), while minimum height
increment 0.14 mrecordedinNRCOP35. Theyidd
parametersdiffered sgnificantly. Thehighest number
of femaleinflorescenceswasrecordedin NRCOP
39 (8.71). The highest sex ratio recorded in
NRCOP 31 & NRCOP 39 (0.66). The highest
number of FFB wasrecorded in NRCOP-31(6.39).
Thehighest weight of FFB (21.42kg/bunch) along
with highest yield was recorded in NRCOP-31
(137.25 kg/paml/year) and (19.62 t/ha.). The
highest % of mesocarp recorded as 67.15% in
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NRCOP 40, whereas per cent kernel per fruit was
maximum in NRCOP 39 (13.24%). Percent oil per
Bunch recorded maximumin NRCOP 36 (34.57%),
whereashigher oil yield wasrecorded in NRCOP
31 (5.791/ha) with highest kernel il yield (0.18t/

he)

Pasighat

Non-sgnificant differencewas observed among the
hybridswith respect to stem height, ssem girth and
number of leaves. Themaximum stemgirth (113.83
cm), stlem height (188.96 cm) and number of leaves
(18.9) wasrecorded in NRCOP-37, NRCOP-36
and NRCOP-37, respectively. Least number of male
flowers (6.5) was produced by NRCOP- 32 and
maximum (9.3) by NRCOP- 39. Maximumfemae
flowers(6.7) wererecorded in NRCOP-37 which
was statically at par with all other cross
combinations. Sex ratio wasthe highest (0.49) in
NRCOP-37 and lowest (0.35) in NRCOP-39. The
number of FFB/ palm was recorded maximum
(6.86) in NRCOP-37 while least (4.70) was in
NRCOP-40. The average bunch weight was
recorded maximum (7.66 kg) in NRCOP-37. The
minimum bunch weight (6.16 kg) was noted in
NRCOP-39. Themeanyield/pamandyield t/ha
was maximum (52.68 kg/palm and 7.53 t/ha) in
NRCOP-37 which was better than any other cross
combination. Theyield wasrecorded least (4.33t/
ha) in NRCOP-39.

Evaluation of D X P hybridsfor dwarfnessand
yieldin oil palm

Vijayarai

Twelveentriesof oil palmincluding eleven DxP
(NRCOP-41 to NRCOP-51) along with one
control (646) wereplanted in triangular system at
gpacing of 9x9x9 min RBD with 3replicationsand
9 plants per trestment during 2013. Therewereno
significant differencesamong theentriesfor palm
height (m), annua height increment, number of leaves
per palm per year and number of bunchesper pam
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per year, FFB yield (kg/palm/year) and FFB yield
(/halyear).

However, thehybridsdiffered sgnificantly for palm
girth where NRCOP-43 recorded significantly
highest girth of 3.06 mwhichwason par withthe
crosses NRCOP-41,45 & 46. Rachislength was
highest in NRCOP-43 (525.12cm) whichwason
par with all crossesexcept NRCOP-46, 47 & 48.
Sex ratio recorded was significantly highest inthe
cross NRCOP-42 (0.72) and on par with the
crosses, NRCOP-41, 43, 44, 45,51 & 52. Average
bunch weight was the highest in NRCOP-44
(19.50kg) followed by NRCOP-42 (19.05 kg).
Highest FFB yield of 215.24 kg/pamwasrecorded
inthe palm NRCOP-44 accounting to 30.77 t/hal
year.
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4.3. Palmyrah

Survey and collection of high yielding dwar f
palmyrah germplasm and evaluation (Borassus
flabellifer L.)

Killikulam

Survey and collection of palmyrah germplasmwas
done to identify dwarf and superior palmyrah
genotypesfor high neeraand nunguyield. Sofar,
265 number of Palmyrah germplasm accessions
werecollected and arebeing maintained asyear wise
germplasm blocks. The germplasm accessionsare
being evad uated for variousbiometric, yidddandyield
related characters.

Treesbelongto different accessionsplanted inthe
year 1995, 1997 and 2001 started flowering. In
1995 planted ons, the highest bunch weight
(5.8 k), average number of fruits per bunch (6)
was recorded with Acc. No. 02/95 followed by
Acc. N0.22/95 after 25 yearsof planting. Among
the 10 accessionsof 1997 planted germplasm, Acc.

FloweringinAcc 72/01

Palmyrah gene bank at Killikulam Centre

No. 1/97 has recorded the highest bunch weight
(9.2 kg) where as maximum number of fruitsper
palm was recorded in Acc. N0.25/97. In 2001
planted germplasm accessions, flowering was
observed only in few palmsin which the highest
bunch weight (8kg) and fruit weight (560q) was
recorded in Acc. No. 72/01. This accession is
identified asaunique producing biggest sized fruits
amongthedl germplasm onsthat havecome
toflower sofar.

Pandirimamidi

Survey and collection of palmyrah germplasm had
been undertakentoidentify dwarf and highly yieding
palmyrah genotypes. Till date, 272 Pamyrah
germplasm accessionswere collected and arebeing
maintained as year wise germplasm blocks. The
accessionsare being evaluated for biometric, yield
andyield reated characters. Thedataon biometrica
observations, flowering and fruiting charactersand
tender fruit traitswererecorded in year wiseblocks.
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Palmyrah Fruit data:
Perfor mance of palmyrah collections 1991
Acc. No. Number of Bunchwt. (kg) | No. of fruitsper | Fruitwt. (g) | Fruityied/pam
bunches/pam bunch (ko)
1991/1 7 9 9 948 60
1991/2 7 7 6 1020 49
1991/3 3 8 8 923 22
1991/4 7 10 10 1050 71
1991/5 5 7 7 945 33
1991/6 4 7 6 994 23
1991/7 5 1 10 1077 54
1991/8 5 9 8 736 29
1991/9 5 10 13 776 50
1991/10 7 7 8 929 52
1991/11 8 1 7 1253 70
1991/12 8 9 10 915 73
1991/13 6 1 16 755 72

In 1991 planted germplasm accessionsthe highest
fruit yield per palm recorded in (73kg) Acc. No.

Performanceof palmyr ah collections 1993

12/91 followed by Acc. No.1/91(72kg) and 1991/

4(71kg).

Acc. No. Number of Bunchwt. (kg) | No.of fruitsper | Fruitwt.(g) | Fruityidd/pam

bunches/pam bunch (ko)
1993/2 6 1 12 930 67
1993/3 6 7.0 10 690 41
1993/4 7 8.0 7 1188 56
1993/5 9 11.0 8 1035 75
1993/6 8 6.0 5 830 33
1993/9 5 4.0 5 772 19
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Among the accessions of 1993 germplasm, Acc.
No. 5/93 and 2/93 recorded the highest fruit yield

Perfor mance of palmyr ah collections 1994:
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of (75kg) and (67kg). Thisyear we couldn’t find

thepink husk traitinAcc. No.2.

Acc. No. Number of Bunchwt. (kg) | No. of fruitsper | Fruitwt. (g) | Fruityied/pam
bunches/pam bunch (kg)
1994/1 10 10.0 1 1107 121
1994/2 8 13.5 9 1586 114
1994/3 8 8.0 10 991 79
1994/4 8 9.0 7 1220 68
1994/5 10 8.0 6 850 51

Among the 1994 planted germplasm accessions.
Most of the accessions are bigger sized fruits
Performanceof palmyr ah collections 1998:

observed. Thehighest yield per pam (121kg) was
recorded withAcc. No. 1/94 and 2/94

Acc. No. Number of Bunchwt. (kg) | No.of fruitsper | Fruitwt.(g) | Fruityidd/pam
bunches/pam bunch (kg)
1998/1 4 4.5 6 730 18
1998/2 6 3.4 8 420 21
1998/5 5 4.0 8 600 20

In 1998 planted germplasm, Acc. No. 2/98
recorded the highest number of bunches (6.0) with

Perfor mance of palmyrah collections2000:

agreater number of fruits per bunch (8) with the
highest fruit yield per palm (21kg).

Acc. No. Number of Bunchwt. (kg) | No. of fruitsper |  Fruitwt. (g) Fruityield per
bunches/pam bunch palm (kg)
2000/2 7 12 7 1350 66
2000/9 6 6 10 650 39
2000/18 6 19 13 1650 128

Among the germplasm accessions, flowering was
observed only infew accessionsintheseaccessons

Perfor mance of palmyr ah collections2001.:

thehighest bunchweight (19kg), fruit weight (1650q)
andfruityied of 128 kgwasrecordedinAcc. N0.18.

Acc. No. Number of Bunchwt. (kg) | No. of fruity Fruit wt.(g) Fruityield per
bunches/pam bunch palm (kg)
2001/5 8 6.8 8 700 59
2001/15 5 7.0 9 650 30
2001/16 7 52 8 500 28
2001/17 7 5.0 7 550 27
2001/19 4 52 9 450 16
2001/43 1 7.2 10 600 66
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In 2001 planted (20 years) germplasm accessions,
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of bunches(11), highest bunchweight (7.2 kg) and

Acc. No. 01/43 hasrecorded the highest number fruityield of 66 kg.
Perfor mance of palmyrah collections 2003:
Acc. No. Number of Bunchwt. (kg) | No.of fruity Fruit wt.(g) Fruityield per
bunches/pam bunch pam (kg)

2003/1 7 9 10 1076 75
2003/2 12 9 12 862 124
2003/3 10 5 9 689 62
2003/4 1 17 18 837 165
2003/5 7 9 10 834 58
2003/6 12 18 29 857 298
2003/8 6 8 14 649 54
2003/12 6 27 77 545 252

In the 2003 germplasm, Acc.no. 6 recorded 12
number of buncheswith the highest bunch weight of
18 kg, withfruit yield per palm of 298 kg. These
accessions have the feature of four branched

Perfor mance of palmyrah collections2004:

bunches. Among all accessions, highest branches/
bunch (9) with 77 fruitsper bunch wasrecordedin
12/2003.

Acc. No. Number of Bunchwt. (kg) | No.of fruity Fruit wt.(g) Fruityield per
bunches/pam bunch pam (kg)
2004/1 5 13 15 726 141
2004/3 1 15 26 600 171
2004/4 1 15 25 683 187

In 2004 planted germplasm, Acc. No. 04 recorded,
highest no. of bunchesper palm (11), bunchweight

Performanceof palmyr ah collections 2006:

(15kg), with fruit yield per palm (187 kg).

Acc. No. Number of Bunchwt. (kg) | No. of fruity Fruit wt.(g) Fruityield per
bunches/pam bunch palm (kg)
2006/5 6 13 14 805 67
2006/6 9 1 16 740 106
2006/10 13 13 10 1218 158

In 2006 planted germplasm, Acc. No.10 recorded,
highest no. of bunchesper palm (13), bunchweight
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(13kg), with fruit yield per palm (158 kg).
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Perfor mance of palmyr ah collections20009:

Annual Report 2023 M

FAB A

ccccc

Acc. No. Number of Bunchwt. (kg) | No.of fruitsy/ Fruit wt.(g) Fruityield per
bunches/pam bunch palm (kg)
2009/1 4 5 16 400 25
2009/2 4 4 10 265 11
2009/3 3 10 8 947 23
2009/5 6 9 19 429 49
2009/9 8 5 8 434 28

In 2009 planted germplasm, Acc. No. 9 recorded,
highest no of bunchesper pam (8). Thehighest fruit

Perfor mance of palmyr ah collections2010:

yield wasrecorded in Acc. No.05 (49 kg)

Acc. No. Number of Bunchwt. (kg) | No.of fruity Fruit wt.(g) Fruityield per
bunches/pam bunch pam (kg)
2010/1 2 1 7 1596 22
2010/8 6 10 16 815 78
2010/11 3 5 10 550 17

In 2010 planted germplasm, Acc. No.8 recorded,
highest no of bunchesper pam (6), bunch weight

(10kg), with fruit yield per palm (78 kg).

Neerayield of palmyrah germplasm 1991, 1993, 1994

Acc.No. | Avg.yieldper | Neerayield/ Acc. No. Mean Neera | NeeraYied/
day (L) palm (L) yield/Day (L) palm (L)
2/1991 14 156 4/1993 15 128
3/1991 1.3 110 7/1993 0.5 66
5/1991 14 127 8/1993 0.8 78
6/1991 0.9 66 3/1994 1.36 130
9/1991 0.45 49 5/1994 0.65 98
10/1991 1.6 142 1/1999 1.6 155
11/1991 13 125 9/2012 0.8 66

Among themalepalmsin 1991 accessions, highest
Neera (1.6 I/day) collected in the Acc. No.10
followed by Acc. No.2(1.4 I/day). In 1993
accessions, Acc. No.4 recorded highest Neera 1.5
|/day whereasin 1999 Acc. No.1 recorded 1.6 I/

day.
Growth observationsof Palmyrah accessions

Among the 1991 collections, after 33 yearsof
planting, minimum plant height of 8.6 m
recorded inAcc.No.10/91 and maximum height

40

(11.2m) and minimum stem girth (1.4cm) was
recorded inAcc. No. 2/91.

Among the 1993 collections, after 31 yearsof
planting, minimum height of 7.9 mrecordedin
Acc. No. 4/93 and maximum height (9.3 m)
and minimum stem girth (142 cm) was
recorded inAcc. No. 8/93.

Among theaccessonsof 1994 collections, after
30yearsof planting, minimum palm height of
9.2 mrecorded in Acc.No.5 and maximum
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height (10.1m) inAcc. 2/94, maximum stem
girth (170cm) wasrecordedinAcc. No. 4/94.
Among theaccessions 1995 collections, after
29yearsof planting, minimum height was 3.6
mrecordedinAcc.No.12 and maximum height
(8.8m) in Acc. 2/95, maximum stem girth
(2152cm) wererecorded inAcc. No. 3/95.
Among the 1998 access ons, minimum plant
height of 6.5 m recorded in Acc.No.7 and
maximum plant height (9.6m) in 3/98, maximum
stem girth (178cm) wererecordedinAcc. No.
6/98

A
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Among the 1999 access ons, theminimum plant
height was4.6 m, recorded in Acc.No.1 and
maximum plant height (8.7m) in 5/99 and
maximum stemgirth (181 cm) recordedinAcc.
No. 6/99.

Among the 2000 collected accessions, the
lowest plant height of 4.7 m recorded in
Acc.N0.13, highest plant height (9.0m) inAcc.
No0.17/00 and maximum stemgirth (202cm) in
Acc. No. 17/00.

Pamyrah plantation
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4.4. Cocoa

Evaluation of Cocoa clones/Hybrids
Ambajipeta

Six identified cocoavarietieshybridsviz,
VTLCC 1, VTLCH 1, VTLCH 2, VTLCH 3,
VTLCH 4, VTLC 1 (control) were planted during
2008, gap filled during December 2012 and are
being evaluated for their performance asintercrop
incoconut gardens.
Growth characteristics like girth, height at first
branching and canopy spread for the year 2022
recorded no significant differences. Plant height was
maximuminVTLCC-1(3.26 m). Further, number
of beans per pod washighestin VTLCH-2 (43.86)
and on par with VTLCH-4 (40.58). VTLCH-1

recorded less no. of beans per pod (36.73) and
VTLCC-1recorded lessdry beanyield 1.04 kg/tree/
year. Singledry beanwe ght wasrecorded maximum
in VTLCH — 2 (1.35 g) which was on par with
VTLCH-4 (1.30 g). VTLCH-2 recorded
sgnificantly higher dry beanyidd (2.15kg/treglyear)
followed by VTLCH-4 (2.09 kg/tree/year). Bean
length wasrecorded maximuminVTLCH -2 (2.61
cm) and bean breadth was recorded maximumin
VTLCH -3(1.38cm). Nib recovery wasrecorded
maximuminVTLCC-1(90.88 %), whilethehighest
fat wasrecorded in VTLCH-4 (58.12 %) followed
by VTLCH -2 (50.29 %).

Yield characteristicsof cocoa clones/Hybridsat Ambajipeta

Cocoaclones/ | Pod weight (g.) | No. of pod per | No. of beans Singledry Dry bean

Hybrids plant per pod bean yield/tree/

weight(g.) year (kg.)
VTLCC-1 461.26 33.85 33.64 1.13 1.55
VTLCH-1 397.21 32.62 34.11 1.10 1.55
VTLCH-2 488.98 38.18 39.07 1.35 2.15
VTLCH-3 454.58 29.09 36.95 1.18 174
VTLCH-4 477.33 35.74 39.01 1.30 2.09
VTLC-1 342.70 25.44 31.88 1.16 1.42
SEm+ 27.29 2.13 2.17 0.04 0.11
CD at 5% 82.27 6.43 NS 0.12 0.34
CV (%) 12.49 13.14 12.13 6.55 13.00

Veppankulam girth (40.57cm), VTLCH1 in canopy spread East

Among the cocoaclonesand hybridseva uated, the
better typesviz., VTLCH 3 hasperformed well in
termsof plant height (3.05m), VTLCH 4instem
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West (2.73 m) and VTLCH2 in North South
direction (2.83m). Six clones/ hybridseval uated for
yield and quality of cocoa from 2008 at CRS,
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Veppankulam. The number of podsvaried between
36.26 (VTLCH1) and 29.24 (VTLCH3). The
highest singlepod weight wasrecordedin VTLCH1
(145.13g) and thelowest in VTLCH3 (106.329).
The number of beans per pod ranged from 26 to
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33. Thesingledry beenweight washigherin VTLCH
1(1.84g) andyield of 2.22 kg per plant whichwas
higher and sgnificantly different from other hybrids
and clones.

Yield characteristicsof cocoaclonesHybridsat Veppankulam

Clones No. of pods/ Singlepod No. of beans/ Singledry Drybean
varieties tree weight(g) pod bean yield(kg/ tree)
weight(g)
VTLCC1 28.43 132.07 28.65 1.58 1.29
VTLCH1 36.26 145.13 33.28 1.84 2.22
VTLCH2 3112 126.21 28.43 158 1.40
VTLCH3 29.24 106.32 26.34 1.28 0.99
VTLCH4 34.54 131.87 28.39 1.38 1.35
VTLC1 29.72 110.60 26.18 0.98 0.76
M ean 3155 125.37 28.55 144 1.34
CD (0.05) 1.98 441 1.88 0.66 0.85
CcVv 10.00 8.61 11.12 4.85 2.68

Multi-L ocation Trial (MLT) of cocoa clones
under palms

Aliyarnagar

Thirteen numbersof cocoacloneshybrids(VTLCP
1,356,809, 10, 11, 12, 13, 14, 15, and 16)
along with one check variety (VTLC-9) were
established during 2013-14 at aspacing of 3.75m
x 7.50 mwith two replicationsand six cocoaplants
per genotype at Aliyarnagar centre under the
coconut canopy. Data recorded on vegetative
charactersshowed Sgnificant differences anongthe
cocoa genotypes. Among them, maximum plant
height (298.7 cm), East-West canopy spread (3.1
m), North-South canopy spread (3.3 m), canopy
area (13.0 m?) and number of branches per plant
(5.1) were recorded in VTLC-16. Whereas the
maximumjorquetting height (86.1 cm) wasobserved
inVTLCP-11followed by VTLCP-5 (83.9 cm).
Observations on the yield and yield attributing
charactersexhibited significant variationsamong the
genotypes. Among them, VTLCP-16 recorded
maximum number of podsper tree (55.5), number

43

of beans per pod (46.8), pod yield per plant (24.6
kg), single dry bean weight (1.5 g) and dry bean
yield per plant (2.7 kg). This was followed by
VTLCP-15 which has recorded 2.5 kg dry bean

yield per plant.
Kahikuchi

Sixteen numbersof cocoacloneshybrids(VTLC
13, 15, 17, 18, 20, 23, 25, 28, 36, 38, 39, 40,
128, 4A, EYT) along with one check variety
(VTLCH 1) wereestablished during 2013-14 at a
spacing of 3.75mx 7.50 mwith two replications
and sx cocoaplantsper genotype. Thehighest plant
height (325.0 cm), stem girth (45.6 cm), jorquette
height (0.8 m), plant spread E-W (3.2 m) and N-S
(3.4m) and canopy area(14.54 m?) wererecorded
inVTLC-20followed by VTLC-18 and thelowest
valuesfor the above characterswere observedin
EYT. Cocoa clone VTLC-20 also registered
maximum no. of podg/tree (37.0), no. of beans/pod
(39.0) and dry bean yield/treelyear (1.87 kg) as
againgt thelowest under EYT.
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Yield attributing char acter sand yield of cocoa clonesand hybrid in coconut gar den Kahikuchi Centre

Treatments No. of pods/ | Weightof pod | Wt.ofsingle | No.of beans/ | Dry beanyield
treelyear (9 dry bean (g) pod (kg/tree)
VTLC-13 32.0 396.6. 1.1 34.5 121
VTLC-15 315 390.0 11 34.0 1.18
VTLC-17 32.6 401.5 1.2 36.0 1.40
VTLC-18 34.0 425.0 1.2 38.0 1.55
VTLC-20 37.0 476.0 1.3 39.0 1.87
VTLC-23 30.0 377.0 1.2 37.6 1.35
VTLC-25 31.6 375.0 11 36.5 1.27
VTLC-28 30.0 358.0 11 35.2 1.16
VTLC-36 31.0 372.8 1.0 36.0 111
VTLC-38 29.6 340.6 1.2 36.8 1.23
VTLC-39 31.2 335.0 0.99 345 1.30
VTLC-40 32.0 374.5 0.99 36.0 1.12
VTLC128 33.2 401.6 1.0 36.8 112
VTLC-4A 30.5 385.8 11 34.8 1.17
VTLCH-1 32.0 375.4 11 35.8 1.26
EYT 29.8 330.0 0.98 34.0 0.99
SEm+ 0.81 8.67 0.05 0.59 0.13
CD (5%) 1.75 18.68 0.11 1.25 0.22
Ratnagiri Vijayaral

Theexperiment wasinitiated during Nov. 2012 under
coconut (D x T) canopy at aspacing 3.0x 7.5m
with 21 cocoa clones. The growth and yield
attributing characters of cocoa and coconut are
recorded and result revealed that at the age of
11"year, therewasno sgnificant variationingrowth
parametersviz, plant height, branchesand canopy
volume. The girth of stem and plant spread was
significantly varied. The highest number of beans/
pod (60.40) and dry bean yield per tree (1.39) was
recordedin VTLC—17 cocoaclone.
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Therewere no significant differencesamong 12
clonesand 2 hybrids planted during theyear 2012
under oilpalm canopy for all growth and yield
characters.VTLC-25 recorded highest dry bean
yield of 0.92 kg/plant per year, while averagedry
bean weight differed among clones, VTLC-37
recorded highest bean weight of (1.43 g) whichon
par withclonesVTLC-1(1.34g), VTLC-17(1.33
g), VTLC-25(1.26g) and VTLC-36(1.28 g)
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4.5. Arecanut

Evaluation of released arecanut varietiesin
different agro-climaticregions

Wakawali

Theexperiment wasinitiated intheyear 2015-16.
After 98 monthsof planting, plant height rangedfrom
228.9-305.0 cm with a mean of 259.2 cm.
Shriwardhani showed the shortest plant height of
228.9 cm, which remained on par with
Madhurmangalaand Mangala. The crown length
ranged from 265.6 to 341.4 cm with mean of
289.46 cm. The variety Mohitnagar showed
significantly highest crownlength (341.35cm) and
girth (119.1 cm). Thenumber of leavesranged from
15.0to 17.0 with mean of 16.06. Inthiscasealso
variety Mohitnagar wasobserved to bestatigtically
superior. Leaf length (217.0 cm) wassignificantly
superior in Mangala, whereas|eaf breadth wasthe
highest (185.2 cm) invariety Sreemangala though
it remained on par withMangala(182.1 cm). Mean
nut yield ranged between 1.68 kg (Madhurmanga @)
and 2.62 kg (Mohitnagar).

Shivamogga

Out of seven varieties evaluated, variety
Shriwardhani showed shortest trunk height of 3.1
mwhilethe highest trunk length wasrecorded in
Mohitnagar (5.1 m). Thehighest collar girth of 70.9
cmwas observed in Sumangal a, which remained
gatisicaly like Sreemangaa Mean number of leaves
on crown was the highest (11.9) in Mohitnagar
followed by Madhuramangaaand Swarnamangaa
with 10.40 leaves each. Shortest leaves of 143.9
cmwereobservedin Mohitnagar, whileleaveswere
thelongest (193.1 cm) in Sumangala. The highest
nut yieldwasobservedin Mangda(4.10kg), which
remained Statistically smilar with Sumangaa(4.07

kg).
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Establishment of Nucleus seed garden of
Arecanut

Goa

The nuclear seed garden of Hirehalli Dwarf was
esteblishedindifferent phasesandisbeing maintained
with currently 314 surviving palmsof which 94 are
availableat reproductive stage. Growth parameters
wererecordedinthepamsafter 5yearsof planting,
which revealed the mean values as 224.1 + 7.20
cm (plant height), 153.5+ 4.75 cm (crown length),
45.3 £ 1.98 cm (trunk circumference), 8.6 £ 0.16
(no. of leavesper pam), 79.8+ 2.76 cm (leaf length)
and 2.2+ 0.13 cm (intermodal length).

Port Blair

Tomeet theplant material requirement of theidand
farmers, anucleus seed garden of arecanut variety
Samrudhi was established at the Garacharmafarm
of ICAR-CIARI, Port Blair during 2015-16.
Morphological parametersviz., plant height (6.9 +
0.27 m), plant girth (52.6 = 1.11 cm) and mean
number of leaves per pam (9.5 + 0.22) were
recorded in the palms. During the period, 407
seedlingsof arecanut were produced from the block
for providingtotheidand farmers.

Wakawali

The nucleus seed garden was established at
Wakawali centrewithtwo varietiesi.e. Hirehalli
Dwarf and Shriwardhani during 2015-16. Growth
observationswererecorded at aninterval of three
monthsfrom thedate of planting. After 98 months
of planting, Hirehalli Dwarf plantsrecorded mean
valuesof 84.8 cm (plant height), 82.4 cm (crown
length), 63.4 cm (collar girth), 12.1 (leaves pam),
73.1cm (leaf length) and 43.6 cm (leef width). These
parametersin case of variety Shriwardhini were
336.4 cm, 222.1 cm, 100.3 cm, 13.0, 155.7 cm
and 143.8 cm, respectively. Mean nut yield of 1.12
kg/pdm/year wasobservedinHirehdli Dwarf, while
itwas1.63 kg/pam/ year in Shriwardhini.
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V. CROPPRODUCTION

5.1 Coconut

Sudieson fertilizer application through micro-
irrigation techniquein coconut

Sabour

Experiment was initiated during 2012 with six
fertigation levelsviz, 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 Shakhigopd
Tall. The recommended dose of fertilizer was
500:320:1200 g N:P:K per palm per year. The
fertilizers were split into 8 parts for application
throughfertigation.

Fertigation with different doses of fertilizershad
sgnificantinfluenceon plant growth parameterslike
pamheght, pmgirth, number of functiond leaves
and leaf characteristics. Maximum plant height of
5.91 mwasrecorded on application of 100% RDF
asfertigation (T,) whichwasat par with 75% RDF
through fertigation (T,) and 100% RDF as soil
applicationwith palm height of 5.71 mand 5.64 m,
respectively. Thelowest pam height of 4.69 mwas
observedin plantsdevoid of fertilizer application (T)).
Smilarly, maximum collar girth (205.0 cm), number

of functional leaves(31.5/ palm) and annual | eaf
production (9.25 per plant) was observed in T,
followed by T, with collar girth of 197.0cm, 28.5
number of functional leaves and annual |eaf
production of 9.0. Significantly lowest growthwas
recordedin T, (Nofertigation) withminimum collar
girth (175 cm), number of leaves (22.5 / plant),
annual leaf production (7.33/ plant). PAlmsunder
T, produced maximum number of inflorescence (8.8
per palm) which was at par with T,. Minimum
number of inflorescenceswasnotedinT..
Treatment T, exhibited maximum number of
inflorescence (9.5/palm) whichwasat par with T,
(100% RDF fertigation). Minimum inflorescence
(6.0 per plant) wasnotedin T . Fertigation levels
also influenced the extent of winter effect with
maximum leef affectedin T, and least effect of |l eaf
injury inT_. Similarly, T_had the highest fruit set
(9.2 per inflorescence) and fruit yield (59.8 per plant)
andwasat par with T, (Table 1). Spatheemergence
wasobserved by theend of April indl thetreatments
and inflorescence emergence started earliestin T,
i.e., during 2 week of Juneand latest during first
week of July inT,. Maximum nut yield of 59 nuts
per palm was observed in T, followed by T, and
least yield of 36 nutsper pmwasrecordedinpams
without fertigation.

Table 1. Effect of different levels of fertigation on leaf length and flowering of coconut plant at

Sabour Centre
Treatments No. of new No. of Nut No of leaves I nitiation of
inflorescenceper | fruits/ | yield/ | showingwinter | openingof new
plant bunch palm injury (%) inflor escence
T, 6.0 7.2 36.2 23.0 1% week July
T, 7.33 8.0 38.0 15.0 4" week June
T, 7.9 8.8 44.0 13.0 3“week June
T, 9.12 9.0 50.24 10.0 3“week June
T, 9.50 9.2 59.58 7.25 2" week June
T, 8.25 8.8 51.00 12.0 2week June
CD (p=0.05) 0.71 0.61 4.49
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Coconut based multispeciescropping systemsunder coastal littor al sandy soil

Centres: Bhubaneswar and Ratnagiri
Main Plot - Coconut based cr opping system

Bhubaneswar Ratnagiri
CS, | Coconut + Sapota + Vegetable (Rainy | Coconut + Garciniaindica + Vegetable Crops (Rainy
Season) Season)
Cs, | Coconut + Sapota+ Pineapple Coconut + Garciniaindica + Pineapple
CS, | Monocrop of coconut Monocrop of coconut

Nutrient management practices

N,: Green manuring+ biofertilizers + organic
recycling+FY M (asper Packageof Practice)

N,: Green manuring + biofertilizers + organic
recycling +Soil test-based nutrient (chemica
fertilizers) gpplication

N,: Green manuring + biofertilizers + organic
recycling+100% RDF

Husk incorporationiscommontoal thesub
plot treatments. Husk isplaced in onelayer
inthetrenchesof planting zone.
Biofertilizers: Azospirillum and
Phosphobacteria

Green manuring: Cowpeainthebasinaswell
asintheinterspacesof coconut.

FYM: Recommended dose to coconut as
well ascomponent crops

Bhubaneswar
In coconut, maximum number of
inflorescence (11.59/pam/year), femaleflowers

A

(224.61/pam/year) and nuts (82.13/pa m/year) was
recorded in the treatment N,, (Green manuring +
biofertilizers+ organic recycling + soil test-based
nutrient (chemical fertilizers) application. The
interaction effect of cropping system and nutrient
management was significant only for number of
inflorescence/pa m/year, femdeflowerspam/year
and numbers of nuts per palm per year (Table 2).
Theyield of pineapple (9853.20 kg/ha) aswell as
cowpea (4590 kg/ha) was maximum in plots
receiving soil test based NPK nutrients(N,). Sapota
plantsinthe cropping systemsstarted yielding for
thelast 3yearsand themaximumyield (852 kg/ha)
wasobtainedinthetreatment CS,N.. Themaximum
net returns (Rs. 4,63,857 /ha) was obtained inthe
treatment CS,N, whereas, lowest profit Rs. 60,250
wasobtained from sole cropping sysemwith organic
manureapplication - CS,N, (Table 3).

y/Bos:
| ntercropping pineapplein coconut garden at Bhubaneshwar
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Treatment Number of Number of Number of Number of | Number of nuts/
leaves/palm | leaves/palm/ | inflorescences female palm/year
year palm/year flowerd palm
lyear
CS, 38.45 11.74 11.39 222.24 74.22
CS, 38.49 11.74 11.40 227.90 77.25
CS, 38.54 11.56 10.94 177.66 68.52
CD (p=0.05) * * 0.39 21.62 5.32
N, 38.04 11.27 10.59 195.19 64.66
N, 38.92 12.05 11.59 224.61 82.13
N, 38.52 11.72 11.55 207.99 73.20
CD (p=0.05) * * 0.20 13.40 4,52
CSN, 37.78 11.28 10.78 189.89 69.56
CSN, 38.67 12.06 11.83 248.17 80.39
CSN, 38.89 11.89 11.56 228.67 72.72
CSN, 38.03 11.50 10.57 208.86 67.42
CSN, 38.99 12.11 11.94 244.84 87.56
CSN, 38.45 11.62 11.70 229.98 76.77
CS,N, 38.30 11.02 10.43 165.33 57.00
CS\N, 39.11 12.00 11.00 180.83 78.44
CSN, 38.21 11.66 11.38 186.82 70.11
CD (p =0.05) * * 0.41 26.19 8.91

Table 3. Economicsof coconut based cropping system

Treatments | Grossreturn (Rs./ha) Cost of production (Rs./ha) | Netreturn (Rs./ha)
CSN, 2,34,967 1,33,350 1,01,617

CSN, 2,84,017 1,55,350 1,28,667

CSN, 2,57,357 2,42,550 1,14,807

CSN, 5,00,987 1,87,450 3,13,537

CSN, 7,02,087 2,38,230 4,63,857

CSN, 6,14,868 2,13,840 4,01,028

CS,N, 1,19700 59450 60250

CS\N, 1,64,733 82,230 82,503

CSN, 1,47,233 75600 71633

48



\ww ICAR-AICRP on Palms

HRESF
ICAR

Sale price of Coconut @ Rs. 12/nut, Cowpea @
Rs. 20/kg, sapota @ Rs.30.00/kg and Pineapple
@ Rs. 50/kg.

Ratnagiri

Planting of Kokum has been done asper treatment
detailsandinitial soil sampleshave been collected
for soil andyss. Number of functiond leaves, number
of inflorescences produced per year, number of
female flowers/palm and yield did not differ
significantly. The vegetableyield was maximum

Annual Report 2023 M
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101.33kg/plotinCS N,. Maximum pinegppleyield
of 229.67 kg/plot was recorded in CSN, and
maximum Garciniaindica height (321.43 cm) was
recordedin CS)N.,.. The highest B: Cratio (2.38)
wasobtained in CS,N, where Coconut + Garcinia
indica + Pineapple with Green manuring +
biofertilizers + organic recycling + 100% RDF.
Growth and yield performance together with
economicsispresentedin Tables4-6.

Table4. Growth and yield per for mance of coconut based multispeciescropping
systemsunder coastal littoral sandy soil at Ratnagiri

No. of No. of female | Coconut |Vegetable/ | Garcinia| Biomass
Treatments | functional flowergpalm |yidd(nuts/| Pineapple | indica | production
leaves/palm ha) yield plant (kg/ha)
(kg/ha) height
(cm)
CSN, 29.87 10.5 174.3 13594.6 4950 -
CSN, 29.22 10.9 174.7 14771.9 5484 -
CSN, 31.47 10.5 176.7 13599.4 6079 -
CSN, 29.48 10.9 185.0 14790.4 - 7800.0
CSN, 29.72 10.5 189.3 14429.7 - 11899.8
CSN, 29.60 10.9 182.0 16940.0 - 13780.2
CSN, 29.62 10.7 166.0 14194.4 - -
CS)N, 29.33 10.6 174.7 17500.0 - -
CSN, 29.25 10.3 162.3 14972.2 - -
S.Em ) 0.49 0.16 3.46 1019.17 - -
CD (p=0.05) NS NS NS NS - -
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Table5. Growth and yield per for mance of coconut based multispeciescropping systemsunder
coastal littoral sandy soil (2022) at Ratnagiri

Treatments Coconut Coconut | Garcinia | Garcinia Snake | Pineapple
functional |yield(No.)| indica |[indicagirth | gourd | yield (kg/
leaves (No.) height (cm) yield (kg/ plot)
(cm) plot)

CSN, 29.87 10.5 174.3 77.68 299.46 19.75

CSN, 29.22 10.9 174.7 84.41 309.97 20.22

CSN, 31.47 10.5 176.7 77.71 268.63 20.88

CSN, 29.48 10.9 185.0 84.52 341.31 26.82

CSN, 29.72 10.5 189.3 82.46 332.89 24.59

CSN, 29.60 10.9 182.0 96.80 359.41 25.49

CSN, 29.62 10.7 166.0 8111 - -

CSN, 29.33 10.6 174.7 100.00 - -

CS\N, 29.25 10.3 162.3 85.56 - -

A) Cropping System (M ain plot)

CS;: Coconut +

Garcinia +

Vegetables 30.19 10.63 175.22 79.94 292.68 20.28

CS;: Coconut +

Garcinia+Pineapple 29.60 10.78 185.44 87.92 344.54 25.63

CS,: Coconut

monocr op 29.40 10.57 167.67 88.89

SEm. + 0.14 0.04 0.48 2.52

CD (p=0.05) NS NS 1.89 NS NS NS

B) Nutrient M anagement Pr actices (Sub plot)

N,: GM+BF+OR+

FYM 29.65 10.72 175.11 81.10 320.39 23.28

N,: GM+BF+OR+

Chem 29.42 10.69 179.56 88.96 321.43 2241

N,: GM+BF+OR+

RDF 30.11 10.57 173.67 86.69 314.02 23.18

SEm. + 1.48 0.49 10.39 17.47

C.D. at 5% NS NS NS NS

Interaction (M xV)

SEm.+ 0.53 4.25 9.14 0.75 0.51 1.07

CD (p=0.05) NS NS NS NS 1.52 3.64
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Table 6. Economicsof coconut based cropping system for different agro-climatic regionsat

Ratnagiri

Treatments|Cost of Cultivation (Rs./ha) | Grossincome (Rs. /ha) [Net income (Rs./ha)| B: C
CSN, 193866 283504 89638 1.46
CSN, 198595 309468 110873 1.56
CSN, 195079 298652 103573 153
CSN, 198583 340656 142073 1.72
CSN, 201321 389552 188231 1.93
CS)N, 190878 454776 263898 2.38
CSN, 121632 227108 105476 1.87
CSN, 124489 280000 155511 2.25
CS\N, 122979 239568 116589 1.95
SalePrice:

Coconut- Rs.16/nut, Snake gourd- Rs.30/kg, Pineapple- Rs.40/kg, Urea- Rs.6500/t, SSP-Rs. 7300/,
MOP-Rs.19500/t, Biofertilizers- Rs.148/lit, Ormichem—Rs.65/ kg

OrganicFarmingin Coconut inT, with 183fruits per pam per year and thelowest
Experiment waslaid out during theyear 2015 in waswitnessedin T, (Table8). Although soil reaction
four centres in Randomized Block Design and electrical conductivity did not vary among the
comprising five trestments (Sole organic manure trestments, theavail ablestatusof macronutrientswas

treatments -2, Conventional fertilization-1, higherinT, and lower in T_.. Treatmentsreceiving
I ntegrated options-2), eech treetment replicated five sole application of organic manures (T, and T,)
timeswith six palms per treatment. A trench of 15m paved way for enhancing the soil organic carbon

lengthand 1.3m (4 fet) width wasexcavated amidst pool compared to therest of thetreatments (Table
six coconut pamsfor thetreatmentsT, —T,. PGPR 9). Physical properties viz., porosity and soil
consortia, organic manure, husk burial and 50% moi sture content enhanced on addition of organic
recommended K,O (600 g K,O) as sulphate of manures compared to solechemica fertilization.
potash wereapplied asper thetreatments. Sunhemp
seedswere sown @ 40 kg /hain theinterspaces of
the coconut palmsinthetreatments T, to T, and
wasincorporated insitu at 45 days after sowing.
Aliyar nagar

Biomassadded acrossdifferent treatments
vary from 22750 to 23150 kg per ha. Nutrient
addition acrossdifferent treatmentsispresentedin
Table7. Althoughthedifferentid effect of treetments
did not bring noteworthy impact on height of the
palm, palm girth and number of leaves per palm
registered significant variation, with T, superior over o A
rest of thetrestments. Thehighestyield wasredized OrganicfarminginAliyarnagar
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Treatments Total N_ | K
biomass (kg) (kg per ha)
T.- InStu organic matter recycling + PGPR consortia
L ST o 18740 | 140-150 | 45-50 |130-140
+ In situ green manuring + Husk buria
T,- T, +25kg cow dung 18920 140-150 | 45-50 [130-140
T, - T, + 50% recommended K,O through the 10210 140150 | 4550 |130-140
application of Sulphate of potash
T,- T, + 50% recommended K. O through the
t2 ° 2 g 19260 140-150 | 45-50 [130-140
application of Sulphate of potash
T, - Conventional method (Chemical fertilizer | _ 150-160 | 45-50 [150-160
application)
Table8. Differential effect of treatmentson thegrowth and yield of coconut
Palm height [Palm girth (cm)|Leaves (No. s/ | Nut yield (No.
Treatments (m) palm) Spalm/year)
2014 -| 2022- | 2014- | 2022- | 2014- | 2022- | 2014- | 2022-
15 23 15 23 15 23 15 23
T,- Insituorganic matter recycling | 13.4 159 | 851 | 110 34 34 157 170
+ PGPR consortia+ In situ green
manuring + Husk buria
T,-T,+25kg cow dung 14.7 16.1 | 86.0 | 114 33 37 145 | 175
T,-T,+50% recommended K,O| 15.4 166 | 853 | 117 38 37 160 | 180
through the application of Sulphate
of potash
T,-T,+50% recommended K,O | 13.2 168 | 88.2| 120 35 39 148 | 182
through the application of Sulphate
of potash
T, - Conventional method 13.1 160 | 822 | 118 36 36 149 | 179
(Chemicd fertilizer gpplication)
S.Ed 048 | 0928| 542 | 362 | 111 | 221 | 124 | 412
CD (P=0.05) NS NS | NS | 816 NS | 432 | NS | 932
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pH EC KMnO |Olsen P |1INNH OAc K | Organic
Treatments dSm* 2 C(gkg*
(dSm) ) (gkg?)
T,- Insituorganic matter recycling | 7.20 | 0.51 | 132.2 5.78 81.2 0.43
+ PGPR consortia + In situ green
manuring + Husk buria
T,-T,+25kg cow dung 7.20 | 0.64 | 1454 6.21 90.6 0.45
T,- T, +50% recommended K.O|7.28 | 0.68 | 152.1 6.32 95.8 0.36
through the gpplication of sulphateof
potash
T,-T,+50% recommended K,O | 7.16 | 0.72 | 154.2 6.44 96.7 0.36
through the application of sulphateof
potash
T - Conventiondl fertilizer 719| 066 | 1386 | 584 80.8 0.28
application
S.Ed 0.072| 0.064 | 3.26 0.214 1.264 0.028
CD (p=0.05) NS | NS 9.28 NS 3.678 0.122
Ambajipeta

Thetrial wasinitiated during 2015in 30 yearsold
East Coast Tall coconut variety in RBD with four
replications. Cocoacv. Forastero and banana(cv.

Tellachakkerakeli) were planted asintercrops. The
growth and yield parameters of coconut are
presentedin Tables10-11.

Table 10. I nfluence of different treatmentsof or ganic farming on growth and yield parameter sof

coconut at Ambajipeta

Treat Pam | Pam |Annual | No. of No. of No.of | No.of | Copra| Oill
ments | height | girth | leaf |functional |bunches | buttons/ | fruits/ | yield | yield
(m) (cm) | produ | leaves/ palm/ inflore | pam/ | kg/ kg/
ction palm year scence | year | pam | pam
T, 10.74 | 1.05 | 1242 29.1 9.81 14.72 7128 | 931 |5.25
T, 1253 | 095 | 12.61 31.6 9.48 17.34 70.80 | 9.63 |5.44
T, 1158 | 092 | 1271 30.3 8.68 14.65 77.00 | 10.28 | 5.79
T, 1245 | 092 | 12.72 314 9.08 18.05 81.60 | 10.89 | 6.07
T, 1255 | 1.00 | 12.86 30.4 10.70 18.98 87.13 | 11.84 | 6.81
SEm+ 0.33 | 0.03 0.06 111 0.38 0.44 351 | 050 [0.28
CD(p=
0.05) 1.00 | NS NS NS 1.17 1.35 1082 | 154 | 0.86
CV (%) 544 | 7.23 9.22 8.24 7.97 11.32 1345 | 9.64 |9.55

53



b ICAR-AICRP on Palms

Table 11. I nfluence of or ganicfarming on coconut yield at Ambajipeta

Annual Report 2023 M

FAGTH

ccccc

lireatments Coconut Yield (Fruits/palm/year) Cﬁml;lizﬂc\(e ';ci)glc?(gzrg%f‘
2018-19 | 2019-20 | 2020- | 2021-22 | 2022-23 | 2023- | (Fruity | 22)(Fruits/
(nos) (nos) |21 (nos)| (nos) (nos) |24 (nos) | pam) palm/year)

T, 121.15 | 11598 | 81.46 | 62.12 60.69 71.28 873 97

T, 120.25 | 11350 | 87.61 | 75.44 72.02 70.80 909 101

T, 116.50 | 117.98 | 83.00 | 60.62 62.40 | 77.00 872 97

T, 12725 | 12143 | 92.16 | 79.50 76.71 81.60 955 106

T, 121.25| 124.19 | 105.35| 75.27 76.72 87.13 985 109

SEm+ 1.87 1.35 3.38 4.74 4.14 3.51 — —

CD(p=

0.05) 5.75 4.17 1042 | 14.61 12.77 10.82 — —

With respect to coconut, no significant differences
were noticed for palm girth, total number of
functional leaves per palm and annual |leaf
production. PAmheight wasmaximuminT_ - 12.55
m. Maximum number of inflorescence/plant/year
wasrecordedin T, (10.70) whichison par with T,
(9.81) and T,. Treatment T, recorded the highest
yield (87.13fruits/pa m/year) whichwason par with
T,(81.60) fruits/pam/year and T (77 fruits/palm/
year). Further, the pooled mean nut yield from 2015

to2022revededthat T.and T, had ahighnutyield
of 109 and 106 fruits/palm/year, respectively.

Fatty acid content viz.,, CaproicAcid (0.447-0.493),
Caprylic acid (5.265-5.756) Capric acid (4.438-
4.66), Lauric acid (42.742-43.675), Myristicacid
(20.67-21.347), Palmitic acid (9.986-10.005),
Linoleicacid (1.267-1.9), Oleicacid (8.295-8.801),
Stearic acid (3.832-4.364) and Eicosanoic acid
(0.056-0.091) wasin therangedepictedin Table
12 acrossvarioustreatments.

Table12. Fatty acid profileof coconut oil in varioustreatmentsat Ambajipeta

Fatty acid

composition T, T, T, T, T,
CaproicAcid 0.447 0.488 0.468 0.493 0.462
Caprylicacid 5.756 5.679 5.348 5.265 5.552
Capricacid, 4.660 4.652 4.637 4.438 4.621
Lauricacid 43.675 42.742 42.842 43.634 43.451
Myrigticacid 20.670 21.117 20.873 21.347 21.076
Pamiticacid 10.635 10.805 10.734 9.986 10.536
Linoleicacid 1.374 1.651 1.387 1.267 1.900
Oleicacid 8.801 8.647 8.634 8.295 8.326
Stearic acid 3.927 4.150 3.832 4.364 3.987
Eicosanoicacid 0.056 0.070 0.063 0.082 0.091
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Differential effect of trestmentshad no significant
influence on cocoawith respect to plant height, stlem
girth, height at 1% branching and number of beans
per pod. The treatment T, had a high number of
pods/plant (22) which wassignificantly on par with
T, (21.94). Further, thedry beanyieldwashighin
T,with0.92kgwhichwasat par with T_(0.87 kg).
Theyield characters of bananaareinfluenced by
thefertilizer treatmentsfor total number of fingers
and bunchweight, whichwasmaximumin T, with
72.3fingers/bunch and 8.38 kg.

Kasaragod

Experiment on cultivation of coconut under organic
nutrient management practicesreveal ed that the
treatment T, -In situ organic matter (frond, leaf,
inflorescencewaste, husk) recydingintrenchesmade
intheinterspacesof Sx coconut pams(15mlength,
1.2 m width and 60 cm depth) + in situ green
manuring inthebasin +PGPR consortiainthebasin
+ cow dung + 50% recommended K. O using
sulphate of potash recorded higher yield of 124.0
nuts/palm/year with 191.0 g of copraweight/nut
over other treatments. Cocoa yield and yield
parameterswhenintercropped in coconut, werea o
analyzed and found that treatment T, recorded
sgnificantly higher singlebeanweight (1.08g) and
dry beanyield (947.3 kg/ha). Economic anaysisof
the system revealed that treatment T, recorded
higher net returns of Rs. 2,67,366/- per ha (on
matured nut basis) over other treatments.

Management of Root (wilt) diseasein coconut
(Farmers Garden) - Aliyarnagar

Package of practicesproposed based on the
soil test results
Addition of organic manure @ 25 kg per

pam.
Application of Trichodermasp. @ 50 g/

pam.
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Sowing Dainchaseedsin coconut basin @
100 ¢/ pam and incorporation before
flowering.

Application of urea—1.0 kg, SSP—2.0 kg
and MOP-3.0kg

Addition of 50 g zinc sulphate per palm
Applicationof MgSO, @ 1 kg per palm
Excavation of trenchesand providing
subsurfacedrainage.

M anagement practices as per the package
were continued inroot (wilt) affected gardens at
Manakkadavu village of Coimbatoredistrict. The
pH of sampleswasalkaline, organic carbon content
waslow and DTPA Znwasdeficient. Based onthe
soil nutrient status, the above-mentioned package
wasdevel oped, and trestmentswereimposed during
2017. Disease assessment was done based on the
disease gradesassigned toflaccidity, yellowing and
necrosissymptom inthe second or third spiral as
per the score chart.

Diseaseintensity (DI) iscalculated based onthe
fallowingformula
5(F+Y+N) X 10
DI =

L

whereF, Y and N arethe grade pointsassigned to
flaccidity (0-5), yellowing (0-3) and necrosis(0-2)
and L isthetotal number of |leaves.

Regular agronomica management practi cesreduced
the average root wilt disease index from 15.86
(2015-16) to 6.54 (2022-23) in Coimbatore
district. Coconut yield in demonstration plot was
maintained (82 fruits/palm /year) in Manakkadavu
village compared to the pre-experimental period.
However, theyield obtained wasnot consistent over
aperiod of timeand theintengity of diseasereduction
did not sustain over long run appreciably (Table 13).
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Particulars Demonstration plot
2015-16 2022-23
Pre-treatment Post treatment
Rangeof diseaseindex 41044 0-40
Averagediseaseindex* 15.86 6.54
Nutyield 80 80
Tender nut harvesting Centre Coconut variety

Experiment was laid out in Randomized Block
Design comprising four treatments and five
replicationsviz., harvesting tender nutsthroughout
theyear (T,), harvesting of alternate bunchesfor
tender nuts(T,), harvesting of tender nutsfrom Jan
to June(T,) and harvesting of maturenutsthroughout
theyear(T,) at Aliyarnagar, Ambgjipetta, Ratnagiri,
Bhubaneswar, Jagda pur.

Aliyarnegar West Coast Tall variety

Ambgjipeta Godavari Ganga

Ratnegiri Godavari Ganga

Bhubanesvar | VHC 1

Jagdal pur PhilippinesOrdinary Tall
Aliyar nagar

Experiment wasinitiated during 2022 in
West Coast Tall variety and theyield attributesis

presentedin Table 14.

Table 14. Yield parameter sof coconut acrossdifferent treatmentsat Aliyar nagar

Month of harvest | T, (Tendernuts) T,(Alternate | T, (Tendernutsirom T,(Matured nuts)
bunches) Jan.toJune)
(Nutsper palm)
Jenuary 18.0 18.0(TN) 18.0(TN) 14.0 (MN)
February 17.0 16.0 (MN) 16.0 (TN) 16.0 (MN)
March 14.0 15.0(TN) 14.0(TN) 18.0 (MN)
Apil 13.0 14.0 (MN) 13.0(TN) 18.0(MN)
May 10.0 11.0(TN) 10.0 (TN) 18.0(MN)
June 10.0 12.0 (MN) 10.0(TN) 16.0(MN)
Jly 12.0 12.0(TN) 12.0 (MN) 14.0(MN)
August 12.0 13.0 (MN) 11.0(MN) 12.0 (MN)
September 14.0 12.0(TN) 11.0(MN) 12.0(MN)
October 15.0 13.0 (MN) 12.0 (MN) 12.0(MN)
November 16.0 15.0(TN) 13.0 (MN) 10.0(MN)
December 16.0 14.0 (MN) 13.0 (MN) 10.0(MN)

TN —Tender nut; MN —M atured nut
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Ambajipeta

Thetria wasinitiated during 2022 Junein 34 years
old Godavari Gangahybrid coconut plantation with
five replications. The initial growth and yield
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parametersof coconut wererecorded and presented
in Table 15. The treatments T,, T, and T, were
initiated during June 2022. Treatment T, initiatedin
the January 2023.

Table 15. Preexperimental observationsof the palmsat Ambajipeta

Treatments Pam |Palmgirth No. of No. of No. of buttong/ | No. of nutsg/
height (m) functional | bunches palm palm/year
(m) leaves/palm palm
T, 10.93 0.86 29.59 13.13 217.54 87.0
T, 10.75 0.81 29.01 13.15 217.80 87.1
T, 10.98 0.86 29.79 13.34 220.06 88.0
T, 10.67 0.87 29.10 13.10 217.20 86.9
SEm+ 0.36 0.02 0.42 0.44 5.30 4.55
CDat5% NS NS NS NS NS NS
5.2 Oil Palm the palms have been observed to be satisfactory

Nutrient management studiesin oil palm under
North East Region

Planting was done on 09/08/2019 as per the
trestment details. Thenutrient doseswere applied
asper thetreatment detailsand growth parameters
were recorded. The plant height was recorded
maximum (270.14 cm) in T, whichwasat par with
T, (255.80) and significantly higher than other
treatments. The stem girth wasrecorded maximum
(149.66 cm) in the palms treated with
1500:750:1500 g NPK/ pam/year which were at
par with trestment of 1200:600:1200 g NPK/ palm/
year. Maximum number of leaves (24.02) was
produced by thepa mstreated with 1500:750:1500
g NPK/ palm/year which was significantly higher
than any other treatments.

Demonsgtration on oil palm production potential
in North East Region

Twenty-nineoil palm seedlingsplanted intheyear
2006 are being taken up asthe experimentd materia
for this* maximization plot and &l therecommended
crop management practices are being adopted to
harvest maximumyied. Floweringandfruitinginal
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over theyears. The number of FFB produced per
pamwas 7.2 with an average bunchweight of 15.7
kg andthe FBB yield wasrecorded as 16.2 t/h.

Optimization of fertilizer dose for oilpalm
plantation

Nutrient optimizationin oil palm studiesbeganin
2019 at Bavikere center through and experiment in
Factoriad RBD design. Thegrading of NPK levels
as0, 1 and 2; N,-1200g, N.-2400g, P,-600g, P,-
12009, K -1800g and K ,-3600 g. The study istill
initsearly stages, but two years of datashowed no
significant changesin pam height and girth across
thetreatments.

Plant geometry studiesin oil palm

Plant geometry in Oil palm studiesinitiated during
2019 at Bavikere center with 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 designwithfivereplications. Theexperiment
isininitid Sageandthereareno sgnificant differences
among thetreatments.
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VI.CROPPROTECTION

6.1 Disease M anagement

Survey and surveillance of coconut diseases
Roving survey

Roving survey wasconductedinfour tofivedidricts
ineach targeted state. 1neachdistrict, four blocks
were selected and from each block, seven villages
comprising of ten gardens having minimum of
seventy-five coconut palms/ garden were selected.
Out of these seventy-fiveor morepalms, 25 pams
in each garden were sdlected randomly for ng
thediseaseincidence. Theincidenceof diseasesviz,
bud rot, basal stem rot and stem bleeding were
assessed. Theobservation wererecorded based on
the expression of characteristic symptomsof the
respective disease on the selected palms. The per
cent disease incidence was cal culated using the
formula

PDI = No. of infected palms x100

Total number of palms

To assessthe damageduetofoliar diseasesnamely
leaf blight and leaf spot, the leaflets have been
observed for symptoms. Thisassessment wasdone
through randomly observing twenty-five leaflets
belonging to ten leaves in each of the selected
coconut tree and grading was given using ascore
chart with scoresranging from 0-5. Thefollowingis
thegradegivenfor leved of infection of foliar diseases

0 - Noinfection

1 - <Tenpercentleaf areainfected
2 - 11-25%leaf areainfected

3 - 26-50%leaf areainfected

4 - 51-75%leaf areainfected

5 >75% leaf areainfected
The per cent disease Index (PDI) was calcul ated
based on the formula PDI = (Sum of numerical
ratings/ Total number of leaves observed) x (100/
Maximum disease grade)
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Theseverity (diseaseindex) of basal stemrot, stem
bleeding and per cent incidenceof |eaf spot and lesf
blight werea so calculated

Aliyarnagar

Roving survey was conducted in seven districts of
Tamil Nadu viz., Coimbatore, Tirupur, Dindigul,
Theni, Tirunelveli, Thenkas and Kanyakumari to
assesstheincidence of major diseasesof coconut
viz., budrot, basa gemrot, stem bleeding, leaf blight
and leaf spot during January 2023 to December
2023. Thehighest budrotincidenceof 9.5 per cent
wasrecordedinNullivilla villageof Thuckaay block
followed by Veeramarthandanpudur (8.1%b) village
of Thovalai block of Kanyakumari district. The
block average of bud rot incidencewasfoundto be
high (5.26%) in Thuckalay followed by Thovalai
block of Coimbatoredistrict which recorded thebud
rotincidenceof 5.26 and5.25 per cent, respectively.
Thedistrict meanincidence of 4.36 and 1.19 per
cent wasobserved in Kanyakumari and Coimbatore
district respectively. Basal stem rot wasfoundto be
highin Gudimanaga am block, Udumalai followed
by Tiruppur block. Among the blocks,
Gudimanagaam block, Tirupur district recorded the
highest block average of 7.06 per cent followed by
Udumalai block with 6.63 per cent incidence. The
highest district average of 5.23 per cent was
recordedin Tirupur.

Thehighest sem bleedingincidenceof 10.9
per cent was recorded in Periyapatti followed by
Pulavadi village (9.73%) of Gudimangalam block
and Udumalai block of Tirupur district. Themean
disease incidence of the Gudimanagalam and
Udumalai blocks were 4.91 and 1.73 per cent
respectively. Thedistrict averagefor the Tirupur
district was 1.66 per cent. Theleaf blight intensity
washigh (27.7 PDI ) in Kinadhukadavu village of
Kinadhukadu block followed by Kallipalayam
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village of Pollachi (South), Coimbatoredistrict.
The highest block average (14.29 PDI) was
observed in Kinadhukadu block. The maximum
district average (12.23 PDI) was recorded in
Coimbatoredidtrict.

Arsikere

The Roving survey on major coconut diseasesviz,
basal stem rot, stem bleeding, bud rot, leaf blight
and leaf spot was conducted in five major coconut
growing districts of Karnataka namely
Chickkamagal uru, Hassan, Mandya, Shivamogga,
and Tumakuru. The basal stem rot disease was
noticed in al the five districts and the disease
incidence ranged from 0.02 to 3.85 per cent. The
maximum incidence of 3.85 per cent wasrecorded
in Tumakuru taluk of Tumakuru district. However,
theincidence of stem bleeding ranged from 0.01to
8.44 per cent. Maximum incidence of 8.44 per cent
wasrecorded at Arsikeretaluk of Hassan district.
With respect to bud rot disease incidence, the
incidence ranged from 0.01 to 4.17 per cent.
Maximum diseaseincidenceof 4.17 per cent was
noticed in Shivamogga. The foliar diseases of
coconut namely leaf blight and leaf spot were
separately recorded. Theincidence of leaf blight
ranged from 2.29to 10.92 per cent during 2023-
24. Maximum incidencewasrecorded a Turuvekere
taluk in Tumakuru digtrict. Thediseaseincidence of
leaf spot ranged from 2.08 to 14.58 per cent during
2023-24. Maximum incidence was recorded at
Theerthahalli taluk in ShivamoggaDidtrict
Ambajipeta

Roving survey was conducted twice during the
months of March and September following the
standard operational procedure covering four
blocks/mandalsin East Godavari, Eluru, Dr. B.R.
Ambedkar Konaseemaand West Godavari Didtrict
of Andhra Pradesh to record the status of major
diseases of coconut and al so collected the disease
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samples. Mgjor diseasesobserved inal the coconut
growing areasarebasa stemrot and stem bleeding
along with minor incidence of bud rot, leaf blight
and grey leaf spot. The Basal stemrot diseaseis
recorded highest incidence of 1.98% followed by
leaf blight disease (1.50 DI), stem bleeding (0.69%)
and leaf spot disease (0.12D1) aslowest incidence.

Fixed plot survey

Aliyarnagar

Inorder to understand theincidence of diseaseson
alongrunbasis, afixed plot survey hasbeen taken
up. Thiswill beuseful in ascertaining thedynamics
of incidence of coconut diseases over aperiod of
time. On aquarterly basis, the observations have
been made in order to ascertain the incidence of
disesses.

Fixed plot survey was conducted at quarterly
intervalsfrom January 2023 to December 2023in
two villages viz., Puliankandi and Aliyarnagar,
Anamaai block, Coimbatoredistrict. Observations
wererecorded onleaf blight and leaf spot diseases
and the per cent disease incidence and percent
diseaseindex were cal culated. Simultaneoudy the
dataon weather parameters namely, temperature
and humidity were also collected to ascertain the
correlation between diseaseincidence and wesather
parameters.

Theintensity of leaf blight and |eaf spot diseases
were high in Puliyankandi when compared to
Aliyarnagar. Theleaf blight severity of 71.9 and
66.10 per cent were observed in Puliamkandi and
Aliyarnager respectively and thelesf spot severity
of 43.10 and 37.81 per cent wererecordedin the
abovevillages(Table.1). Theleaf blight incidence
was positively correlated with temperature and
negatively corrdated with RH. Theleaf spot severity
was negatively correlated with the temperature
(Table2).
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Table 1. Incidence of coconut diseasesin fixed plot survey

Month Puliyankandi Aliyar nagar
L eaf blight Pestolotia leaf spot L eaf blight Pestolotia leaf spot
PDI  |%incidenc PDI  |%incidence PDI  |%incidencg PDI  [%incidence
Jan'2023 | 18.28 64.8 7.82 38.6 16.70 58.00 6.57 29.50
April’2023] 23.79 715 6.90 33.0 19.85 66.10 7.15 30.80
July'’2023 | 21.24 719 10.7 40.80 17.29 61.90 9.24 36.32
Oct’'2023 | 19.85 67.0 114 43.10 16.40 60.00 10.39 37.81
Mean 20.78+1.4| 68.80 |9.205+1.725 38.88 |17.56+4.1| 615 [8.34+1.64| 33.61

Table2. Correlation between weather parameter sand leaf blight and leaf spot diseases

Puliyankandi Aliyar nager
Correlation coefficient
L eaf blight L eaf spot L eaf blight L eaf spot
Temperature RH | Temperature| RH | Temperature | RH | Temperature RH
0.89 -.0.68| - 0.69 0.54 0.62 -0.75 - 0.39 0.47

Correlation between incidence of diseasesin

coconut and weather parameters
Thecorrel ation coefficientscal cul ated between
incidence of coconut diseases and thewesther
parametersin both thevillagesresultedinthe
sametrend. Inboththevillages, the correlation
coefficient betweenincidenceof leef blight and
temperaturewassgnificant, postiveand higher
which could beinferred asevery unitincrease
intemperaturelikely toincreasetheincidence
of leef blight.
Significant negative correlation was found
between theincidence of leaf blight diseasein
coconut and RH whichimplied that every unit
decreasein RH the incidence of leaf blight
increases.
The correlation coefficient worked out for the
incidence of leaf spot and temperature was
found to benegativeand sgnificant which could
be interpreted as every one unit drop in
temperature would increase the incidence of
leaf spot in coconut. Therewasinsignificant
correl ation between theincidence of |eaf spot
and RH.
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Thesoil microbia populationwasanayzedinfixed
plots, and it was found that among bacterial
population, the coloniesof Pseuodomonas sp. was
found to be higher when compared to Bacillus sp.
During the January quarter, the populationsof both
the bacterial specieswere observed to be higher
when compared to the other three quarters, which
wasevident from thenumber of coloniesidentified.
Among thefungal species, Trichoderma sp. was
found to colonise morevigoroudy during January
quarter than during the other three quarters.

Arskere

Thefixed plotswereidentified by following the
standard operational procedure and the study has
been taken up to understand the both spatial and
temporal distribution of diseasesin afixed plot and
also to understand its relation with weather
parameters. The plot is managed as per general
management practi cesand no di sease management
measuresweretaken. Fixed plotssdlected for Basal
stemrot, stem bleeding and L eaf blight diseasesat
Horticulture Research and Extension Centre,
Arsikereand observation wererecorded at quarterly
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intervals. Per cent diseaseindex of basal stemrot
during January 2022 was 18.20% and increased to
22.53 % by the end of April-23. The Horizontal
spread of the disease wasincreased from 9.56 to
10.36 %. In case of stem bleeding disease, theindex
and incidencewasincreased from 19.20to 23.45
% and 13.33t0 13.96 respectively during January-
22toApril-2023. The L eaf blight diseaseincidence
was increased from 7.28 to 10.31% during the
period. Thecorrelation withtheweather parameters
and BSRresultedin postively withevening Relative
Humidity andrainfal, wheress, in caseof SB disease
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correlated negatively withrainfal and positively with
temperature

Ambajipeta

Fixed plotswereidentified by following thestandard
operationa procedure and the study hasbeentaken
up to understand the both spatial and temporal
distribution of diseasesin afixed plot and alsoto
understand itsrelation with weather parameters.
Fixed plots selected for stem bleeding and bud rot
diseasesat Vanapalli village of Ambajipetamandal
and for basal stem rot disease (Ganoderma) in
farmer’sfidd at Kesanapadli villagein Mdikipuram
mandal Dr.B.R Ambedkar KonaseemaDidtrict.

Table 3. Fixed plot survey on incidence of coconut diseasesin Andhra Pradesh

Disease status soil factors
Basal Basal Sem Sem Bud . Sail
Month | Sem |Sem Rot - | Bleeding | Bleeding- | Rot | SOil P" | Soil Temp. [Moisture
Rot (%) | Disease (%) Disease | (%)

index[DI] index[DI] (°C) (%)

Jan' 22 27.69 19.68 11.65 2.2 0 6.7 28.3 5.76
April’22 27.69 21.35 12.21 2.2 0 6.7 32.24 3.81
Jul-22 28.32 22.56 12.21 3.1 0 6.8 29.14 11.36
Oct-22 28.95 22.89 13.85 35 0 6.8 29.54 11.89
January-23| 29.01 22.91 13.94 3.8 0 6.7 26.17 7.96
Apr-23 30.21 24.21 13.94 3.8 0 6.7 33.0 4.0

In case of stem bleeding disease, theinitial disease
incidence (Horizontal Spread) 11.65 % was
increased to 13.94 % by the end of May- 23.
Similarly, thevertical spread (Diseaseindex) aso
increased to 3.8 DI. The bud rot disease was not
observed duringtheperiod. Soil microbia population
of thefungi and bacteriawererecorded as52 x 10
and 317 x 107 respectively in February 2022. The
data recorded during February 2023 on soil
microbial population showed it statusas 26 x 10°
and 337 x 10’. Correlation studiesindicated that
weather and soil parameters viz. Soil PH, Soil
Temp., Soil Moisture, T Max, T Min, RH-Min and
rainfall showed the non-significant positive
correlation whereas the RH-Max showed non-
sgnificant negative correation. Similarly, dataof the
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stem bleeding disease and soil and weather
parametersviz., Soil PH and Soil Moisture, and
weather parameters viz,, T Max,T Min, RH-Min.
rainfall showed the non-significant positive
correlation whereasthe RH-Max and Soil Temp.,
showed non-significant negative correlation.

Basal stem rot disease and Stem Bleeding
Disease

A new experiment initiated in January 2023 as
Refining and developing effective IDM for
management of BSR and Stem Bleeding Disease
with four Modulesat Ambgjipeta, Veppankulamand
Arsikere. Pre-data collected and initiated the
treatment impositionin quarterly interval at all the
centres.
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L eaf blight disease of coconut Anamdai block, Coimbatoredistrict and nut yield
Yidld loss assessment wererecorded from January 2023-December 2023.
Twenty-five healthy and twenty-five leaf blight Theresultsare presented in Table.4. The per cent
infected palmsweresd ected in Puliyankandi village, reductioninyield wasassessed using theformula

Nut vieldin healthy palm-Nut vield ininfected palm x100
Nutyiedininfected pam

From the results it was found that the percent an average nut yield loss of 13.59 per cent. In
reductionin nut yield dueto leaf blight diseasein addition to leaf blight rugose spiraling whitefly
coconut ranged from 6.45 to 18.86 per cent with infestation was observed to an extent of 12 per cent.

Table 4. Assessment of yield lossdueto leaf blight disease

S No Date of harvest Nut yield (M ean of twenty-five palms) % reduc_tion in
Healthy Palms | nfected Palms Nut yield

1 25.01.2023 23.13 19.50 18.61
2. 18.03.2023 19.80 16.87 17.36
3. 29.04.2023 22.50 19.68 14.32
4. 12.06.2023 21.45 20.15 6.45
5. 25.07.2023 20.75 19.24 7.84
6. 05.09.2023 19.23 17.95 7.13
7. 20.10.2023 19.10 16.17 18.11
8. 10.12.2023 18.65 15.69 18.86

M ean 13.59

Epidemiology of leaf blight diseasein coconut

The observationson symptomsof |eaf blight diseasein Coconut
weretaken on weekly intervalsfrom January 2023 to December
2023in order to understand the pattern onincidencein correlation
with weather parameters prevailing in different seasons. The
weather parameters namely Temperature, Rainfall, Relative
Humidity (Morning and Evening) and Evaporation prevailedin
Standard Meteorol ogical Weeks (SMW) wererecorded andthe  §/1
respectiveincidence of leaf blight during theseweekswerealso
recorded. The observationsare presented infollowing Table5.

RO

s a 9\1“

Symptomsof leaf blight in coconut
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Table5. Month wiseweather data and intensity of leaf blight during Jan 2023 to Dec 2023

Month Leaf blight | Temp (°C) RH (%) Rainfall Evaporation
incidence

(PDI) Max. | Min. | Morn Evening (mm) (cm)
Jan-23 19.9 326 | 176 | 955 89.2 0 3.7
Feb-23 20.8 332 | 175 | 90.8 87.9 0 4.6
Mar-23 24.4 349 | 214 | 831 79.3 1.2 5.0
Apr-23 26.9 352 | 220 | 848 82.9 2.1 51
May-23 25.3 352 | 220 | 86.8 82.3 10.1 5.2
Jun-23 24.5 339 | 233 | 824 76.2 10.8 3.3
Jul-23 234 328 | 255 | 853 80.3 25.8 34
Aug-23 24.1 332 | 244 | 850 77.7 2.9 3.7
Sep-23 234 321 | 248 | 86.0 80.7 1.6 3.3
Oct-23 21.5 323 | 232 | 90.6 84.2 0.0 2.9
Nov-23 20.8 324 | 211 | 911 88.2 0.7 2.6
Dec-23 21.8 324 | 211 | 901 87.2 0.1 2.3

Table6. Week weather dataand intensity of leaf blight during Jan 2023 to December 2023

Sd | DI of Temp (°C) RH (%) Rainfall |Eveparation
Month week | leaf _ _ (mm) (cm)
blight M ax. Min. M ax. Min.
Jan' 23 1 205 | 328 19.2 95.4 94.3 0 2.6
2 19.7 31.7 16.8 96.6 86.4 0 3.6
3 204 | 324 17.1 939 84.1 0 3.7
4 193 | 336 17.1 95.9 921 0 4.7
Mean | 19.9 | 3262 | 17.55 95.45 89.22 0 3.65
Feb' 23 5 215 | 336 17.4 93.3 91.3 0 39
6 209 | 329 18.2 90.4 86.7 0 4.7
7 21.2 33.2 175 88.9 85.9 0 4.5
8 199 | 331 16.7 90.7 88.4 0 51
Mean | 20.8 | 33.2 17.45 90.82 87.96 0 4.55
Mar’'23 9 25 33.2 20.8 72.6 70.2 0 4.9
10 23.7 35.5 22.4 88.3 86.4 1.2 3.8
1 23.2 35.2 20.8 88.4 83.2 0 5.4
12 25.1 35 21.9 86.3 84.1 0 55
13 248 | 354 209 80 72.6 0 5.6
Mean | 24.36 | 34.86 | 21.36 83.12 79.3 1.2 5.04
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April’23 14 26.5 34.9 21.7 83.1 80.7 0.0 6.2
15 254 35.7 22 83.3 81.7 0.0 6.1
16 28.3 34.6 22 82.4 80.8 2.1 4.6
17 27.6 | 35.66 22.3 90.2 88.4 0.0 3.6
Mean| 26.9 | 35.215 22 84.75 82.9 2.1 5.12
May’ 23 18 25.3 34.9 21.7 86.1 82.5 0 6.2
19 254 35.7 22 86.4 81.6 5.1 6.1
20 25.3 34.6 22 81.7 76.4 0.0 4.6
21 25 35.6 22.3 93 88.7 5.0 3.6
Mean | 2525 | 35.2 22 86.8 82.3 10.1 5.125
June 23 22 24.7 34.5 23.3 87 83.2 0.0 39
23 235 34.1 23.3 814 76.8 5.0 34
24 26 35 234 80.6 724 04 2.9
25 24.2 335 23.8 82.6 77.3 5.0 3.7
26 24 32.6 22.5 80.4 714 04 2.6
Mean | 24.48 | 33.94 | 23.26 824 76.22 10.8 3.3
July’'23 27 23.1 34.5 23.8 86.6 81.4 151 4
28 23.7 30.9 27.6 86.1 80.7 10.7 1.7
29 23.2 32.3 25.5 87.1 81.2 0.0 3.7
30 234 33.6 25.2 81.5 78 0 4.3
Mean | 23.35 | 32.82 | 2552 85.32 80.32 25.8 3.42
Aug' 23 31 24.5 33.3 24.8 89.4 81.9 0 4.3
32 23.7 33.9 23.9 91.1 80.6 11.2 4.4
33 24.5 334 231 81.1 76.4 6.5 2.5
34 23.7 32.1 25.8 78.5 71.9 5.2 2.6
Mean| 241 | 33.17 244 85.02 77.7 2.9 3.73
Sep’' 23 35 231 31.1 25.6 83.7 75.6 0.0 2.7
36 23 32.2 25 79.3 76.4 0 3.6
37 23.3 33.7 23.5 84.3 81.4 0 4.4
38 24.6 311 251 94.4 89.6 1.6 2.9
39 23.2 32.6 24.9 88.7 81.4 0 31
Mean | 23.44 | 32.14 | 24.82 86.08 80.75 1.6 3.34
Oct’23 40 22.5 34.3 24.8 89.7 82.8 0 4
41 21 33 244 95.9 89.4 0.0 2.4
42 21.3 31.4 22.1 89.3 82.3 0.0 2.6
43 211 30.6 21.3 87.5 824 0.0 2.5
Mean | 21.47 | 32.325| 23.15 90.6 84.225 0.0 2.875
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Nov’ 23 44 21.5 31.5 194 87.5 86.9 0.0 2.8
45 193 33.7 20.7 89.4 88.9 0 2.7
46 20.5 32 21.5 94 87.7 0.7 2.6
47 21.7 30.5 22.7 93.6 89.4 0 2.6
Mean| 20.75 | 324 | 21.0/5| 91.12 88.22 0.7 2.675
Dec'23 48 215 315 194 87.5 86.9 0.0 2.8
49 19.3 33.7 20.7 89.4 88.9 0.1 2.7
50 20.5 32 215 94 87.7 0.0 2.6
51 21.7 30.5 22.7 93.6 89.4 0.0 2.6
52 21.7 30.5 22.7 93.6 89.4 0.0 2.3
Mean | 20.75 | 324 21.07 91.2 88.30 0.1 2.675

Table.7 Correlation between leaf blight
incidenceand weather parameters

Weather parameters |Correation coefficient
Temperature (Maximum) 0.74
Temperature (Minimum) 0.55

RH (Morning) -0.82

RH (Evening) -0.70

Ranfal 0.36
Evaporation 0.52

Theresultsgivenintheabove Table 6 reveded that
neverthe ess, thelesf blight symptomswereexhibited
all throughtheyear orinal monthsof theyear, the
incidence was maximum during hot months of
March, April and May months of theyear 2023 it
got decelerated during October, November,
December monthsof 2023.
ThecorreaionresultsgiveninTable 7 revesled that
there existed a positive correlation between
temperature (Maximum and Minimum) and | eaf
blightincidence. It could beinferred asariseinevery
degree of temperaturethereisevery likelihood that
therewill beincreaseintheinfection of leaf blight
diseasein coconuit.

Similarly, there existed a negative correlation
between RH and | eaf blight incidenceasshownin
Table7. Thiscould beinferred astheincreasein
RH resulted in decreasein theincidence of theleaf
blight disease which could be corroborated from
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the observations given in Table 6 that the months
coinciding theincreased RH experienced lesser
incidenceof lesf blight.

Management of leaf blight disease of coconut

Management of |eaf blight diseaseusing chemicals
has been one of the pragmatic optionsandin order
to arrive at the best option among the recent
fungicidesavailable, afield experiment has been
contemplated with seven treatments. Thefungicides
namely propiconazol e and tebuconazol e have been
selected for this experiment. Randomized block
design was chosen for the study which involved
seventreatmentswiththreereplicationsandthestudy
was undertaken inthe coconut garden of farmersin
Puliyankandi village.

Theresultsof the experiment for the management
of leaf blight diseasein Coconut reveal ed that root
application of propiconazole @ 5 ml in 100 ml of
water threetimesduring January, July and October
months has been found to effectively reduce the
incidence of the disease by 27.03 per cent after 36
months of the treatment with 132 fruits/palm/year
and abenefit cost ratio of 1:1.24. Thiswasagainst
the yield of only 101 fruits/palm/year from the
gardenswhichwereuntreated control.

Demonstration of Integrated disease
management in Coconut

An|ntegrated Disease Management (IDM) protocol
wasarrived at, and it was demonstrated in oneacre
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coconut farmwhich cons sted of seventy-two pams
locatedinAliyarnagar village of Anaimalai block in
Coimbatoredidtrict.
Thefollowing four componentswere demonstrated
asintegrated disease management strategy
Removal and destruction of severely affected
fronds (oncein 3 months)
Spraying of Bordeaux mixture 0.5% or copper
oxychloride 0.3% two times at 45 intervals
during summer months (Feb /April).
Root feeding of Propiconazole @ 2ml + 100
ml water (Root feeding to be done at three
monthsinterval during Jan, April, July and
October)
Basal application of Bacillussubtilis @ 200g
alongwith50kg FY M per year.
Integrated disease management modules viz.,
removal of severely affected fronds, spraying of
copper oxychloride 0.3%twotimesat 45intervals,
root feeding of propiconazole @ 2ml + 100 ml water
and basal application of Bacillussubtilis @ 200g
alongwith 50 kg FY M per year wasapromising
drategy for themanagement of legf blight. Theabove
management strategy reduced theleaf blight from
9.27 PDI t0 6.15 PDI after 6 months of treatment.
Clear difference was observed between control and
the treated palms as there was increase in the
incidenceof leaf blightin control plot.

Assessing the incidence of root (wilt) disease
in Tamil Nadu

Roving survey was conducted during January 2023
—December 2023 to assess the incidence of root
(wilt) indifferent villagesof Coimbatore, Tirupur,
Dindigul, Theni, Thenkasi, Tirunelveli and
Kanyakumari districts. The highest root wilt
incidence of 49.50 per cent was recorded in
Thappatikelavenpudur village, Anaimalai block,
CoimbeatoreDidrict followed by Velimdai (44.18%)
and Thippiramaai villages(45.17%), Kuruthencode
andKilliyoor blocks, Kanyakumari Digtrict.
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In Coimbatore district, among the four blocks
surveyed, the severe root (wilt) incidence was
observed in three blocks viz., Pollachi South,
Pollachi North and Anamalai and only meager
incidence was observed in surveyed villages of
Periyakadandal, Sheripalayam and Kappa ankarai,
Kinathukadavu block. Theroot wilt incidence of
Coimbatoredistrict ranged from 3.00t0 51.70 per
cent.

Thegtatusof root (wilt) wassurveyedinfour blocks
of Tirupur district and only meager incidenceof root
wilt wasobserved in Tirupur district with district
averageof 2.38 per cent. In Tirupur district, among
thefour blocks surveyed theroot (wilt) incidence
wasobserved inthreeblocksviz., Gudimangalam
(8.04%) and Udumdai (6.7%) and it wasnot found
insurveyed villagesof Avinashi block. Theroot (wilt)
incidencewas not recorded in surveyed villages of
Dindigul and Tirundvei digtricts.

InTheni digtrict, severeincidenceof root (wilt) was
recorded in Kamayangoundanpaitti (21%), Kombai
(28.2%), Anaipatti (25.1%) and Pudupatti (22.1%)
villages of Cumbum block. The mean root (wilt)
incidenceof Bodinaickenur block wasfoundto be
11.65 per cent. Theroot (wilt) incidence was not
foundin surveyed villagesof Periyakulam blocks.
A total of six blockswere surveyed for assessing
the status of root (wilt) incidencein Kanyakumari
digtrict. Thediseasewasrecordedinsix blocksviz,
Kuruthencode, Rajakamangalam, Thovalai,
Killiyoor, Agastheeswaram and Thuckalay. The
maximumincidenceof 45.17 per cent wasrecorded
in Thippiramalai village of Killiyoor block. In
Kuruthencode block, the diseasewas observedin
al thefour villagessurveyed with theblock average
of 28.4 per cent. The district average of
Kanyakuamri district was 11.26 per cent.
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6.2 Pest management

Multi location evaluation trial of thenylon net
for the management of rhinoceros beetle in
coconut palms

Centres: Aliyarnagar, Ambajipeta, Arsikere and
Ratnegiri

Aliyarnagar

Trial was conducted both in Coconut Research
Station Farm, Aliyarnagar (Variety: ALR 1) andin
farmers field located at Puliyankandi village,
Anamaai block, Coimbatoreditrict (DXT hybrid).
A total of 30 palms(age 2 - 3years) were selected
and spear | eaf basewith 2-3 adjacent | eaf basewere
wrapped with nylon net. Per cent |eaf damagewas
ca culated before and after imposing treatment and
per cent reductionin leaf damagewasworked out.
Observations on number of adult beetlestrapped
were made at weekly intervals. Beforeimposing
treatment (April, 2022), the leaf damage by
rhinoceros beetle ranged from 6.17 % to 6.43 %
and spindledamageranged from 5.42 %10 6.10 %
(Table2). Monthly observationsreved ed that there

wasgradua reductioninlesaf and spindledamagein

3 b

the nylon net wrapped palms (Table 2). During
December 2022, theleaf and spindle damagewere
1.33% and 0.45 %, respectively in thetreatment
and 5.95 % & 5.22 % in the control. During the
observation period, the mean number of adult
rhinocerosbeetlestrapped inthenylon net was0.87.
Ambajipeta

The experiment was conducted at ICAR-
AICRP on Palms, Dr.Y SRHU-Horticultural
Research Station, Ambgjipeta, Dr. B.R.Ambedkar
KonaseemaDidtrict, AndhraPradesh. A total of 30
coconut palms with age of 4-6 years old were
selected to eval uate the effectiveness of thenylon
netting technol ogy for management of rhinoceros
beetleand asgparate control dso maintained. A total
of 18 beetles were trapped in experimental
observation period. Thedataon per cent leaf and
spindledamagewasrecorded at weekly intervals.
The results revealed that, there is a significant
differencewith respect to leaf damagein treatment
(15.73) when compared with control (42.24).
(Table9).

Beetle trapped in Nylon net
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Table 9 Leaf damage by rhinoceros beetle
during 2022-23

Month & M ean of 30 palms/plot
Year % L eaf damage
Treatment Control
(Farmer'sfield)
April 31.81 32.50
M ay 31.51 38.46
June 30.13 42.85
July 27.57 46.15
August 22.44 52.50
September | 19.49 56.25
October 15.81 54.55
November | 12.92 55.12
December | 8.47 51.85
January 6.52 48.25
February 5.15 44.25
March 4.25 45.45
April 2.75 46.25
May 1.5 47.05
Mean + SE | 15.73+3.03 | 47.24+ 1.77
Sig(p=0.05) | Sig
‘T'-Value |-7.75
‘P’-Value | 0.0000032

Themean valuesinthetablerepresent means
of per cent leaf and spindle damage.
Figuresin parenthesesare anayzed by using
paired T-test.

Meansfollowed by sgnificantly different from
each other (P>0.05) using paired T-test.

Arskere

Thirty Tiptur Tall (TPT) coconut pal msweresd ected
for evaluation of the nylon net for the management
of rhinocerosbeetlein coconut palmsover natural
control for each treatment against rhinocerosbestle.
Themethod of trestment which includeswrapping
the spear | eaf base with 2-3 adjacent |l eaf basewith
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nylon nets (size— 3.2 x 3.2 cm), when new |eaf
emerges, nylon net has|oosened and rewrapped
suitableto thenewly emerged | eaf wasimplemented
inthe plot as per the experimental protocol. Pre-
count observationson leaf and spindle damage by
rhinoceros beetle were recorded in both the
treatmentsduring April, 2022. The post treatment
observationswererecorded onleaf, spindledamage
and no. of adultsbeetletrapped on nylon net. The
dataindicated that the minimum leaf damage (4.9
%), pindledamage (5.8%) and adultsbestletrapped
onnylonnet (0.26 nos)) wereobservedin T, - treated
pams. However, maximum |leaf and spindledamage
werefound 46.5 and 20.2 per cent, respectively in
T,-untreated palms. The sametrendswere noticed
inevery month during theyear 2022 and 2023. The
T, - treated pa mswith nylon net trestment wasfound
significantly superior over T - untreated control in
respect of leaf and spindle damage by rhinoceros
besetlein coconut. The Nylon-net wrapped treatment
trapped maximum adult’s rhinoceros beetle
popul ation, which rangesfrom 0.04t0 0.85 beetles/
week whichwassignificantly superior over natural
control.

Ratnagiri

The present experiment was carried out in plot no.
9at RCRS, Ratnagiri using thirty-six pamsof most
susceptible coconut dwarf varieties. Theleaf and
spindledamage wasrecorded at weekly intervals.
Pre-count observationson leaf and spindledamage
were recorded during April, 2022. The post
treatment observations were recorded on |eaf,
spindle damage and no. of adult beetlestrapped on
nylon net. The dataindicated that theminimum | esf
damage (14.2%), spindle damage (9.49%) and adult
beetles trapped on nylon net (0.74 nos.) were
observedinT,. However, maximum|lesf and spindle
damage were found 37 and 33.7 per cent,
respectively in T -untreated palms. Thesametrends
were noticed every month during the year 2022-
23.TheT, nylonnet trestment wasfound significantly
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Superior over T - untreated control in respect of leaf
and spindledamageby rhinocerosbeetlein cocontt.

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

Aliyarnagar

Observationsonincidenceand intensity of
Rugose Spiraling Whitefly (RSW) and Bonder’s
nesting whitefly (BNW) were made at monthly
intervalsfrom January 2023 to December 2023in
threewhitefly infested gardensat Coconut Research
Station (CRS), Aliyarnagar (Variety: Chowghat
Orange Dwarf); Puliyankandi village, Anamalai
block (DT hybrid) and Angalakuruchi village,
Pollachi block (Variety: ALR 1). RSW incidence
ranged from 17.7t0 23.5 per cent. Highest incidence
was observed during the month of December
(23.5%) and lowest during January (17.7%). The
mean incidence recorded was 20.7 per cent. RSW
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intengity ranged from 21.4 t0 26.3 per cent. Lowest
intengity wasobserved during themonthsof January
and highest during December (Table 10). BNW
incidence and intensity ranged from 14.3t0 20.0
per cent and 17.6 to 20.9 per cent, respectively.
I ncidencewas highest during the month of February
and lowest during October.

Highest Infestation Grade Index (IGI) was
recorded during June (1.6) and lowest during
January (0.9). Mean intensity and |Gl recorded
were 23.3 per cent and 0.66, respectively.
Parasitisation by Encarsia guadel oupae ranged
from 47.5t0 65.3 per cent. Maximum parasitisation
was observed during the month of January (65.3%)
andminimumduring May (47.4%) (Table10). Mean
parasitisation recorded was 52.7 per cent. Among
the alternate hosts, higher RSW incidence was
observed in banana(12.3%1t0 15.2%), custard apple
(12.3%t0 15.4%) and cocoa (4.4% to 6.4%).

Table10: Extent of Rugose Spiraling Whitefly (RSW) infestation in coconut and their natur al enemies

in Tamil Nadu
Incidence Intensity | Grade No. of livecolonies* E”C?‘?"a Natura Enemies**
Months of RSW of Index parastism
(%) | RSW(%) Eggs | Nymphs| Adults | (%) | Spiders | Predators
January 23 17.7 21.4 09 [ 179 | 152 20.4 65.30 0.4 0.4
February 23 18.3 22.2 1.1 | 183 | 149 27.3 60.23 0.5 0.5
March 23 18.7 22.4 12 | 185 | 165 24.3 55.34 0.8 0.8
April 23 20.5 23.2 14 | 194 | 17.2 25.4 52.27 0.5 0.5
May 23 21.3 23.7 14 | 19.2 16.6 195 47.43 0.7 0.7
June23 20.4 22.3 1.1 | 185 | 157 22.4 49.54 0.5 0.5
July 23 19.3 22.8 1.2 | 180 | 145 20.6 48.32 0.5 0.5
August 23 22.5 22.5 1.1 | 185 | 153 20.5 48.54 0.7 0.5
September 23| 21.4 23.2 14 | 186 | 16.2 21.6 51.25 0.6 0.7
October 23 22.3 25.4 15| 195 | 154 195 52.50 0.8 0.6
November23| 23.4 25.3 15 | 194 16.3 19.4 51.15 0.7 0.5
December23 | 235 26.3 16 | 196 | 164 20.5 50.64 0.5 0.7
Mean + 20.78 + | 23.39+ [1.28+| 18.78 | 1585+ | 21.78 | 5271+ | 060+ | 0.58
SE 0.64 0.66 | 008 |+0.27| 030 [+0.33 0.67 0.05 0.04

*Livecolony/ four leaflets/palm; ** Natural enemies/ four lesflets palm
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Ambajipeta

Rugose spiraling whitefly (RSW) and Bondar’s
nesting whitefly (BNW)incidence wasrecorded at
monthly interval from threeinfested gardens. Five
palmswere selected at random in each garden for
observation. Highincidence of RSW wasobserved
in January (50.8%) followed by 42.5 per cent in
February. Mean number of different stagesof RSW
wasrecorded highinthemonth of January followed
by February. Higher population of spiders was
observed inthemonth of December wasa0.2/four
leaflet followed by November was0.1/four lesflets.
Encarsia guadel oupae parasiti sation was ranged
betweenl.8 to 42.1 per cent. Predator A. astur
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popul ation was ranged between 0.75to 1.75 per
four leaflets(Table 11).

High incidence of BNW was observed in March
(65.8%) followed by 60.5% in February with the
intensity 66.2 and 64.2 per cent, respectively. Mean
number of different stages of BNW wasrecorded
high in January followed by February. Higher
population of spiders and predator A. astur
popul ation were ranged between 0.75t0 1.75 per
four leaflets. The percent incidence of RSW was
recorded in the aternate hosts bananaand cocoa
RSW incidence was ranged between 0.5t0 16.5
per cent in banana and 0.25 to 8.25 per cent in
cocoa.

Table 11 : Extent of infestation of Rugose Spiraling Whitefly (RSW) in Coconut and their natural

enemiesin AndhraPradesh

Months  |Incidence| Intensity |Grade| N of live coloniest Encarsa |\ ral Enemiest*
of RSW | of RSW | Index paradtiam
(%) (%) Eggs |Nymphs|Adults| (%) | Spiders| A. astur
Jnuay23 | 5085 | 4725 | 05 | 61 | 425 | 122 | 4214 01 | 175
February23 | 425 | 3814 | 05 | 445 | 319 | 1.1 | 3885 | 005 | 1.25
March 23 3128 | 301 | 07 | 22 | 155 | 1.00 | 3416 | 004 | 110
April 23 25.6 242 | 05 | 430 | 261 | 049 | 2210 | 002 | 100
May 23 20.8 198 | 04 | 491 | 338 | 338 | 1110 | 002 | 090
June23 185 175 | 03 | 269 | 167 | 014 | 521 001 | 075
dly 23 175 152 | 02 | 102 | 098 | 009 | 490 001 | 075
Augus 23 14.2 134 | 01 | 007 | 034 | 005 | 310 001 | 10
September 23| 12.3 105 | 01 | 005 | 011 | 0.04 | 225 0.02 | 1.22
October 23 | 102 82 | 01015 | 029 | 014 | 1.80 0.04 | 128
November 23| 85 64 | 02 |034 | 015 | 023 | 3.75 01 | 1.30
December 23 | 115 82 | 02 301 | 075 | 065 | 425 02 | 145
gL EE 213;%i 1%%i io.g% 26% 1.6+ 0.4 og g-“ 14.4+ 4.4 06(_)521“ 1.1+ 0.0

*Livecolonies/four leaflets/pam; ** Naturd enemies/four lesfletspam

Arsikere

Thedifferent species of whitefly on coconut was
recorded at monthly interval from threeinfested
gardens. Fivepa msweresdected at randomineach
gardenfor observation. Observationsrevea ed that
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the range of incidence of RSW from 3.8t0 17.1
per cent (Table 12). However, theintensity of RSW
wasranged from 1.2t0 9.5 per cent. Themaximum
incidenceand intensity of RSW wererecorded 17.1
and 9.5 per cent, respectively in December 2023.
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Whereas minimumincidence (3.8%) and intensity
(1.2%) wasobservedin October 2023. Theaverage
RSW pest recordsviz., incidence, intensity, grade
index, no. of livecoloniesof eggs, nymphsand adults
were recorded 12.5, 6.2, 0.6, 1.3, 3.5 and 5.7/

Annual Report 2023 M

FAGTH
ccccc

four leaflets, respectively. The mean popul ation of
natural enemies like spiders and predators was
noticed 2.4 and 4.4 per four leaflets. However,
Encarsia parasitisation (27.1%) was observed
during the period. Thelow-gradeindex for RSW
wasnoticedindl themonths.

Table 12: Extent of infestation of rugose Spiraling whitefly (RSW) in coconut and their natural

enemiesin Karnataka

Incidence| Intensity |Grade|  \ of |ivecolonies* | Encarsia | Netural Enemies**
Months of RSW of Index parasitism
(%) | RSW(%) Egos |Nymphs| Adults | (%) | Spiders | Predators
January 23 10.1 34 05| 26 3.8 8.7 321 1.5 3.6
February 23 11.8 515 06| 05 2.4 4.3 335 2.1 31
March 23 12.2 6.3 09| 07 3.2 4.7 34.6 2.4 3.7
April 23 13.7 7.8 1.1 | 09 35 5.6 36.7 2.8 4.9
May 23 15.2 8.4 0.7 | 08 3.1 52 38.4 2.6 4.5
June23 15.1 9.5 1.0 | 39 10.6 12.4 18.5 15 6.5
July 23 13.8 6.1 08| 1.8 54 9.6 16.6 1.9 5.8
August 23 11.5 5.7 05| 13 35 6.2 16.1 2.5 45
September 23| 8.4 2.4 03| 11 1.6 3.1 21.7 3.3 4.2
October 23 3.8 1.2 02| 0.7 1.2 1.6 23.8 2.8 3.7
November 23| 16.8 8.2 02| 0.2 0.5 0.7 25.4 2.6 3.9
December23| 17.1 9.5 06| 1.8 3.8 6.3 27.8 31 4.7
Mean = SE 125+ 6.2+ (06+|13+x| 35+ |57+ 271+ 24+ 4.4+
0.31 0.23 0.02 | 0.09 0.22 0.28 0.66 0.05 0.08

*Livecolonies/four leaflets/pam; ** Naturd enemies/four lesfletspam

Bondar’snestingwhitefly (BNW) incidencewasa o
recorded at monthly interval from threeinfested
gardens. Fivepamsweresd ected at randomineach
gardenfor observation. However, intensity of BNW
wasrecorded 2.1t0 9.7 per cent from January to
December 2023. The maximum incidence and
intensity of BNW wasrecorded 16.9 and 9.7 per
cent, respectively in April 2023, respectively.
Whereas minimumincidence (9.4%) and intensity
(2.1%) was observed in July 2023. The average
BNW pest recordsviz., incidence, intensity, grade
index and no. of live colonieswererecorded 13.3,
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5.48, 0.43 and 5.56/four | esflets, respectively. The
mean popul ation of natural enemieslikespidersand
predatorswas noticed 0.62 and 0.46 per four leaflets
during the period.

Ratnagiri

Theincidenceand intensity of RSW and BNW on
coconut wasrecorded at monthly interval fromthree
infested gardens. Five palms were selected at
random in each garden for observation. The

incidence of RSW wasranged from 5.46to 15.4
per cent. However, intensity of RSW wasrecorded
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between 6.11 to 18.8 per cent from January to
December 2023. The maximum incidence and
intensity of RSW wererecorded 15.4 and 18.8 per
cent in November 2023, respectively. Whereas
minimum incidence (5.46%) andintensity (6.11%)
was observed in October 2023. Theaverage RSW
pest recordsviz, incidence, intensity, gradeindex,
numbersof live coloniesof eggs, nymphsand adults
were recorded 11.1, 12.9, 0.7, 5.3, 6.8 and 5.5/
four leaflets, respectively. The mean popul ation of
natural enemies like spiders and predators was
noticed 0.6 and 0.4 per four leaflets. However,
Encarsia parasitisation (39.1%) was observed
during the period. Thelow-gradeindex for RSW
wasnoticedinal themonths.

Theincidence of BNW wasnoticed intherange of
4.831t0 18.1 per cent. However, intensity of BNW
wasrecorded 3.59 to 21.6 per cent from January
to December 2023. The maximum incidence and
intensity of BNW wererecorded 18.1 and 21.6 per
centinMarch 2023, repectively. Whereasminimum
incidence (4.83%) and intensity (3.59%) was
observed inAugust 2023. Theaverage BNW pest
recordsviz, incidence, intensity, gradeindex and
numbersof live colonieswererecorded 12.8, 14.3,
0.80 and 26.9/four leaflets, respectively. Themean
population of natural enemies like spiders and
predatorswas noticed 0.6 and 0.4 per four leeflets
during the period.

Themean incidence of whitefly complex (WF) was
noticed on banana, mango, cashew nut and cocoa
which recorded 11.6, 8.6, 6.6 and 10.9 per cent,
respectively. The maximum WF popul ation was
observed during December 2023 on mango
(12.3%), cashew nut (11.5%) and cocoa(15.3%).
Thehighest infestation of WF (15.3%) noticed on
bananain March 2023. Wheress|east incidencewas
observed inAugust 2023 on banana, mango, cashew
nut and cocoawhich recorded 6.15, 4.61, 2.30 and
6.92 per cent, respectively.
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Coconut based crop habitat diver sification for
pest regression

Ambajipeta

Theexperimentd field of coconut-based crop habitat
diversification for pest regression was selected at
Dr.Y SRHU-HRS, Ambgjipetafarm. The Godavari
Gangaplantation aged 30 yearsin anareaof 1 acre
was selected. Theintercropsviz., Banana, Cocoa,
Pineapple and Heliconia already existed in the
selected plantation. Predataand Post dataoninsect
pests of coconut was collected in treated and
untrested plots. Planting of followinginter cropswere
donein coconut plantation viz., medicinal plants
(Tulasi, Lemon grass, sweet basil), flower crops
(Marigold, Rose, Crossandra, Hibiscus,
Chrysanthemum, Tuberoseand Cosmos), vegetable
crops(Brinja, Capsicum). Tuber crops(Colocasia,
Tapioca, Yam) Fruit crops (Banana, Papaya, Guava,
Mulberry, Avocado, Citrus), Navadhanya (Nine
grains), Coriander wereal so planted during 2023.
Apismellifera colonieswere also introduced.

Theexperimental resultsin treatment plot revealed
that incidence of rhinoceros beetle was 12.2 per
cent and leaf damagewas 6.7 per cent and spindle
damage was 0.2 per cent. No incidence of RPW
wasrecorded intreated plot. Incidenceof Eriophyid
miteincidenceand gradeindex was55.1 per cent,
1.7, respectively. RSW incidence was recorded
62.5 per cent. In case of untrested plot incidence of
Rhinocerosbestle (18.1%), Eriophyid mite (68.2%0)
and Rugose Spiraling Whitefly (66.1%) were
recorded (Tablel3).

Arskere

The experiment was carried out at Horticulture
Research and Extension Centre, Arsikereinanarea
with 50 Tiptur tall (TPT) coconut palms and 60
different intercrops. Inthetreated plot, rhinoceros
beetleincidence (10.2%), leaf damage (2.3%), 0.7
per cent spindle damage was observed (Table 14),
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Table 13: Impact of coconut- based crop-habitat diversification model for pest regression during
2023in AndhraPradesh

Rhinocer os beetle (%) | Eriophyid mite| Rugosespiraling

(%) phy whitefly (RSW) (%) Total Total Total

Treatments — = leaves/ |Inflorescences| nuts/

Inddence| - |Spindiginadencs) \, -, Incidence|Intensity| Palm | /Palm palm

damageldamage] (%)

T _

1 6.7+ | 02 55.1+ | 1.7+ | 62.2+ | 46.4+ | 31.3 109.5+

”ngted 122\ 06 | +01 | 24 | 01| 52 | 13 |+05|124£01 |75
T _

2 11.1+ |39+ |68.2+ |19+ |66.1+ 505+ |31.6 + 100.5 +
““tggfed 181 199 " |21~ |17~ |025 |30 |37 |11 |122%08 |54
Sig.

(P=0.05) — 0.003 | 0.001 | 0.005 |0.002 NS NS NS NS 0.001
T value — -3.9 -4.2 -3.7 -2.0 45

Average means+ standard error

therewasnoincidenceof red palmweevil and black
headed caterpillar inthecrop-habitat plot. Infested
nuts (15.5%), grade index (1.1%) was due to
eriophyid miteand RSW incidence(9.8%), intengity
(7.9%) aswell asnut yield of 63.8 nutsper palm
per year were recorded. Whereas in case of an
untreated plot, rhinoceros beetle incidence was

higher at 11.5 per cent with 5.1 per cent leaf damage
and 1.4 spindle damage. However, Infested nuts
17.7%, mitegradeindex (1.9) dueto eriophyid mite
and rugose spiraling white fly incidence was
increased to 17.7%, intensity (12.4%) aswell as
nut yield (47.4 nuts per palm per year) was also
declined.

Table 14: Impact of coconut-based crop-habitat diver sification model for pest Regression during
2023in Karnataka

i Rhinocer os beetle (%) |Eriophyid mite | Whitefly (%) | Total Total Total
reatme _ i i - leaf/ |Inflorescen| nuts/
nts Incid | Leaf |Spindle(Incidence Incidence| Inten palm | celpalm | palm
ence |damageldamage| (%) |MGlI sity
T -treated 102+ |23+ |0.7+ |155+ |11+ |98+ 7.9+ |34.3+(11.5+0.23|63.8+
plot 0.7 0.7 0.5 13 0.3 19 12 1.28 2.15
Uy 115+ |51+ (14+ |226+ |19t |17.7+ |124+ |251+|83+048 |(47.4%
Untreated |09 |09 |02 [25 |05 |23 13 (135 2.07
plot
Sg. Sg. | Sg. Sg. Sg. Sg. Sg | Sg Sg. Sg.
(P=0.05) g g g g g g g g g g
‘t" value |0.14 0.28 | 0.03 121 | 108 0.65 | 032 | 210 0.72 2.54

Average means+ standard error
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Ratnagiri

The present experiment was conducted in block no.
12 at RCRS, Ratnagiri wherein 25-year-old coconut
orchard having intercrops of nutmeg, cinnamon,
bananaand pineapple. Sixty different cropswhich
includesstar gpple, Jamun, water jam, aonla, sgpota,
mangosteen, jackfruit, champak, drumstick etc. are
planted in same plot. Also applied recommended
dose of fertilizers to the orchard. The pre-count
observations were recorded before planting of
intercrops. Thedatapresentedin Table 15 revea ed
that the T - treated plot consists of minimum
rhinocerosbeetle (RB) incidence and |leaf damage
at 21.4 and 19.3 per cent, respectively. No
infestation of red palm weevil and black headed
caterpillar was observed in T -treated plot. The
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minimum nut damage by eriophyid mite was
observed 16.4 per cent with 0.25 mean gradeindex
inT -treated plot. Theinvasivewhitefly incidence
and intensity wasrecorded less 7.87 and 16.0 per
cent, respectively. However, T - untreated plot
shows maximum incidence of rhinoceros bestle,
eriophyid mite, whitefly incidenceand intensity were
recorded 28.5, 18.1, 12.1 and 24.3 per cent,
respectively. The T - treated plot treatment was
found significantly superior over T,,- untrested control
inrespect of nut damage by eriophyid miteand mean
gradeindex. The higher leaf (29.6), inflorescence
(11.5) and nuts (56.4 nos.) were recorded in T -
treated plot over T -untreated plot which noticed
25.8,10.8 and 47.8 nos., respectively.

Table 15: Impact of coconut-based crop-habitat diver sification model for pest Regression during

2023 in Maharashtra

Rhinocer os beetle (%) | Eriophyid mite| Whitefly (%) | Total Total Total
Treatments|inddence| Leaf |Spindle|inddence| MGI |Incidence|intensity| '€af/ | Infloresce | nuts/
damage|damage| (%) pam | nce/palm | palm
T -treated|21.4+ [19.3+ [0.0+ (16.4+ |0.25+(7.87+ [16.0+ |29.6+|11.5+0.30 |56.4 +
plot 3.64 311 (0.0 5.2 0.07 (1.6 2.7 10 5.9
1 285+ 246+ |00+ (181 + (0.29+(121+ [243+ [258%|10.8+0.44 |478+
L’lg:reated 434 283 |00 |45 009 [15 |072 |08 4.0
Sig. N.S N.S. | N.S S S N.S N.S. | N.S N.S N.S
P=005) |NS S. S. o} o) S. S. | NS S. S.
‘t" value |1.69 0.80 | 0.0 311 | 397 062 | 029 | 0.19 0.0 0.90

Average means = standard error
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VII.POST-HARVEST TECHNOLOGY INPALMYRAH

Pandirimamidi

Freezedrying of sap and itsshelf lifestudies
Freezedrying of inflorescence sap of PAmyrahwas
performed at -50°C to -55°C for 2 hours with
different levelsof matodextrinat 0, 5, 10 and 15%
of total weight waseva uated. Thephysco-chemica
characterization of the raw sap and the powder
obtai ned were compared to determine the powder
solubility. It wasrevea ed that aminimum 10 % of
matodextrinisrequired to get stable powder. The
powder showed good solubility and satisfied the
legidativerequirementswithrespect tomoisture. The
water activity obtained (0.48) alowed inhibition of
bacteria growth and sgnificant reduction of chemica
and enzymatic reactions, contributing to extending
theshelf lifeof products.

M echanization of Neeratappingin malepalms
The physical propertiesof palmyrah spathewere
mesasured and cutter mechanismwasdesigned with
ordinal and timing motor and required frame,
fabrication is undertaken for tapping purpose
effectivelength 20 cmwith averagedicingof 1 mm
whichyield about 3 monthsduring the season. A
theoretical design was completed and during the
year, design patent and fabrication wereundertaken.

Sudieson Neeraconcentrate

Storage studiesfor Palmyrah Neera Concentrate
(PNC) revealed only dight changesup to 90 days.
Indicating PNC asabest alternate for cane sugar
useinfood preparations. Moisture content, protein
and ashincreased dightly, where asthefat content
was decreased.

Further, storage studies conducted using various
packing material i.e. food grade Low density
polyethylene (LDPE), LAF (laminated al uminum
pouch) and GlassBottle(GB) at accel erated sorage
(90 % RH and 40°C) to know the changes of
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physico-chemical propertiesof palmyrah Neera
concentrate (liquid jaggery). Results showed that
PNC stored in glass bottles given the best results
among the other packing materials(Table.1).

Table. 1 proximate composition of Neera
concentrate at room temperature (29+1°C)

Properties VaueAt After 90

fresh days

1| Moisture(%) 22.12 21.44

2| Protein (%) 143 1.48

3| Fat (%) 0.23 0.18

4| Ash (%) 3.23 3.42

5| Carbohydrates | 72.17 72.46

6| Dengty (g/cm3) | 1.54 1.48

Sandardization of Tuber Flour Based Food
Products (Like Pizza, Bakery items,
confectionery, health mix etc.)

Valueadded productsfrom tuber

Biscuits, Cookesand bread trial sweretaken up at
commercial bakery unit with replacing maidawith
tuber floursof 5, 15, 25, 35 and 45%, results show
that bitternessisincreasing with increase of tuber
flour after 25 %. Also observed that addition of
tuber flour enhancestasteand flavor of the products.

Estimation of starch in tuber and itsquality

Pamyrah tuber isacheap and rich source of starch.
Floursand starchesisolated from tuber have physicd
and chemical properties suitable for food
applications. Modifications of native starchesare
carried out to provide starch productswith specific
properties. The physico-chemical and functional
propertiesof the nativeand modified pamyrah tuber
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starch were eval uated and the applicability of the
palmyrah modified starch asathickener ininstant
soup wastested. Therecovery yields of modified
garchesranged from 76 to 92 %. The starch showed
sgnificantly thelowest sivelling power and thehighest
average solubility. The particle sizesof thestarch
granulesvaried from 1.308-7.346 pm. The study
reveal ed that themodification processescan greatly
improve the physico-chemical and functional
characteristics of native starch. According to the
sensory analysis of instant soup among trained
pandligts, high preferencewasobserved for pamyrah
pregelatinized starch over commercially available
cornstarch.

Utilization of palmyrah plant parts for the
extraction of fibreand fuel

Pamyrah havethreetypesof fibersand analyzed for
basic properties. Thesefibersareleaf base (sheath),
petioleand fruit fibre. Mechanicd propertiesof fruit
fibrewereanalyzed and presented (Table 2).

Table2. Mechanical propertiesof fruit fibre

Property Value
Density (g/cm®) 1.03
Tenslestrength (MPa) 99-192
Tenslemodulus(GPa) 25-5.6
% elongation 2- 4.5
Cdlulose(%) 52.4
Hemi cdlulose (%) 215
Lignin(%o) 22.5

Sandardization of Preservation Techniquefor
Palmyrah Tender Fruit Endosperm

Sudieson tender fruit endosper m-based candy
(Similar to nata de coco)

Fresh tender nungu easily deteriorates and gets
fermented dueto itshigh sugar content. Utilization
of tender nungu for production of nataby using
Acetobacter xylinumiscons dered beneficia toadd
variety of products made from tender nungu.
Experiment was carried out to determine effect of
combination of ammonium sulphateand yeast extract
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(inratio of 1:1), added at concentration of 0.6 %
on characteristics of nata produced from 100 %
tender nungu incubated at 30°C for 15 days. A
comparison samplewithout addition of nitrogen
sourcewas also produced. All samplesshowed a
trend of decreasing pH during fermentation.
Combination of ammonium sulphate and yeast
extract was observed to produce sampleswith the
highest texture profileinduding hardness, springiness,
chewiness, and gumminess. Trialsshow that nata
withreatively highyield (82.13+ 4.02%) and crude
fibrecontent (1.8 + 0.10 %), with sufficient hardness
and moderate overall acceptance. Thisstudy has
shown that tender nungu has potential sto be used
asmedium for production of nata.

Processdevelopment for icecream from
tender fruit endosperm

The processfor manufacturing apamyrah tender
fruit endosperm (TFE) enriched ice cream was
optimized. Theeffect of different level of TFEand
sugar onthesensory characteristicsof TFE enriched
Ice Cream was studied by employing central
compositerotatable design. Thebest formulations
with 15% TFE and 13.5% sugar yielded 48.5% of
the product as an overrun. Thisformulation was
found to bethemost appropriatefor manufacturing
of TFE enriched ice cream with Overall
Acceptability (OAA).

Popularization of climbing device

The palm climbing device (Joseph model) was
demonstrated on palmyrahto thetappersduring the
Neera tapping season 2023-24 as part of HRD
trainingsand farmersvisits. It was observed that
skilled palmirah climbersdid not show interest in
using climbing devicewhereasrural youthwho has
passion towards agriculture and unskilled newer
tappersshowed interest inusing thesame. Individud
farmersof 23 memberspurchased thepalm climbing
devicefor their ownuse. Asper feedback, thedevice
needed modification for pamyrah pdmsconsdering
thevarying thicknessof pamyrah pamsat different
heights
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VIII. MONITORING, REVIEWSAND MEETINGS

Monitoring and Reviews

Approved technical programmeswere monitored
regularly by visiting the centersand reviewing the
monthly progress reports from the centres.
Reviewed the Centres and ascertained the
implementation of technica programmesasper the
schedulethrough physica and onlinemodes. Time
to time advicesand directionswere deliberated for
proper implementation of thetechnical programmes.

Monthly progress report and budget utilization
informeationwereobtaned from centresregularly and
thesamewerereviewed criticaly. Duringthereview
meetings, discussionswere held with concerned
scientistsof ICAR-AICRP on PAmsfor thesmooth
functioning of the research programmes. During
review meetings, suggestionsweregivenfor proper
utilizetion of budget, meeting thetargets, publications
andimproving thetechnica programmes.

Visit of Project Coordinator (Palms) to AICRPon Palmscentres

Dates Place/ Centrevisited

01.06.2023t0 02.06.2023 | Arsikere, Bavikere& Shivamogga(Karnataka)
05.07.2023t0 06.07.2023 | Kahikuchi (Assam)

16.08.2023t0 17.08.2023 | TNAU,Aliyarnagar (Tamil Nadu)

18.08.2023t0 19.08.2023 | Veppankulam, Pattukottal (Tamil Nadu)

11.09.202310 16.09.2023 | Kahikuchi (Assam)

18.09.2023 Pasighat (Arunachal Pradesh)

12.10.2023t0 13.10.2023 | TNAU, Coimbatore (Tamil Nadu)

3.11.2023 Killikulam (Tamil Nadu)

09.12.2023 t0 11.12.2023 KondaMadlepaly (Telengana), Pandirimamidi & Ambgjipeta

(AndhraPradesh)

12.12.2023t014.12.2023 | Pedavegi (AndhraPradesh)
EventsConducted: ICAR- CPCRI, Kasaragod, Dr. K. Suresh,

The32"Annua Group Meetingof ICAR-All India
Coordinated Research Project on Palms was
inaugurated at AICRPP Centre, Horticultural
Research Station, Kahikuchi under Assam
Agricultural University, Jorhat on September 13,
2023.Dr. V. B. Patel, Assstant Director of Genera
(Fruitsand Plantation Crops), Horticulture Science
Division, ICAR, New Delhi presided over the
function wherein, Dr. N. K. Mohan, Hon'ble
Member, Agriculturd Commission, Govt. of Assam
wasthe Chief Guest. Dr. K. B. Hebbar, Director
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Director, ICAR-IIOPR, Pedavegi, Dr. R. K.
Mathur, Director, ICAR-11OR, Hyderabad, Dr. V.
Venkatasubramanian, Director, ICAR-ATARI,
Bangalore, Dr. G. Kathirvel, Director, ICAR-
ATARI, Guwahati, Dr. D. Prasath, Project
coordinator (Spices), ICAR-11SR, Kozhikodewere
present for theinauguration. Dr. KUK. Namboothiri,
and Dr. P. Chowdappa, Former Directorsof ICAR-
CPCRI have participated inthelnaugural Session
as invited experts. Dr. M. Saikia, Director of
Research, Assam Agricultural University, Jorhat
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wel comed thedignitariesand delegatesinwhich he
overwhelmed that in this (Assam) region having
averageof 2300 mmannua rainfall, paddy isdowly
being replaced by coconut, arecanut and cocoa
which providesincreased returns. He opined that
coconut demandisincreasingfor itsuseinreligious
front apart from food uses.

Dr. B. Augustine Jerard, Project Coordinator
(Palms), ICAR-AICRP on Palms, ICAR-CPCRI,
Kasaragod in hisreport, presented abrief note on
themission of theAICRPsinceitsgenesisin 1972,
onfivemandate crops- coconut, oil palm, pamyrah,
arecanut and cocoain 28 centresdistributed across
fifteen SatesUTsthrough thirteen StateAgricultura/
Horticultura Universities, four ICAR ingtitutesand
one Centra Agricultural University. During the 31
Annua Group Meet of AICRPon Pamshed during
16-18 September 2022, threerelease proposalson
improved coconut varietieswith desirabletraitsviz,
Dweep Sona, Dweep Harithaand KapaVajrawere
recommended for submission to Central Sub-
committee on Seed standards and release of
varietiesof horticultural cropstowardsnotification
in gazette. The proposalson these varietieshave
subsequently been submitted by the respective
centresto Central sub-committeeand areinvarious
levels of consideration. Threetechnologiesviz.,
I ntegrated Nutrient Management for cultivation of
dwarf coconut, Leaf blight management in coconut
and Arecanut Intercropping options in coconut
gardenshave emanated from different projects. The
total budget outflow during financial year 2022-23
was681 |akhs. Review meetingswere scrupuloudy
conducted by the Nodal centre to monitor the
technical programme and budget utilization across
thesub centres.

Deveopment andevauationof Tl x Tal and Dwarf
x Dwarf coconut hybrids, coconut based
multi species cropping systems, location specific
Integrated Farming System model s, Bioagentsfor
the control of black headed caterpillar in coconut,
crown chokediseasein arecanut, and identification
of best performing cocoaclonesviz, VTLCH -1,
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VTLCH-2for intercropping in coconut gardensare
thenoteworthy contributionsmadeand identified for
further studies/promotion. Effective Transfer of
Technology from lab to land through diverse
extensiontools& modesand need-based diagnostic
fiddvigtsacrossthestatescontinued to remain the
major strength of thisprogramme.

Dr. V. B. Patdl, Assistant Director Generd (F& PC)
inhisPresidential Address, congratul ated thegroup
of Palm Scientistsfor doing exemplary work inthe
sector. He also enumerated the vision of
Government of Indiato minimizeimportsandto
maximizethe export potential of plantation crops
and products. He desired to focus work on
Technologies to preserve Neera tapped from
palmyrah. He also wished that a bouquet of
publicationsviz., ‘ Compendium of Technologies
for the Farm Front” across different centres and
“Success Storiesof Technologieswith High Impact”
may be brought out in view of completion of fifty
yearsof research under AICRPon Palms. Heurged
the Palm Scientists to take concerted efforts to
transform Indiainto adevel oped nation by 2047,
marking India s100" year of Independencethrough
palm sector inall possibleways.

Dr. K. B. Hebbar, Director, Central Plantation
CropsResearch Ingtitute, Kasaragod expressed that
the centresof ICAR—AICRPon Pamsarewell
positionedin different agro climatic regionsof India
to address| ocation specific problemsand highlighted
the existing scopefor multi-disciplinary and multi-
| ocation research. He opined that the soil and plant
data is very crucial to develop sustainable
technologies across growing regions and for
precision agriculturein mitigating climate change
effects. Dr. K. Suresh, Director, |1 OPR, Pedavegi
invitedthepdmscientisistowork intandemonyield
improvement in oil palm and to enhanceoil content
with unsaturated fatty acids. Hea so expressed the
need to work on carbon and water footprints of the
plantation sector.
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The Chief guest, Dr. N. K. Mohan in his Special
Address underlined the rich biodiversity of
horticultural sector inthe Northeastern Region and
theroleof Britishersin establishing thefirst Tea
Gardeninthe country and uplifting the economy of
theregion. Hea so narrated the historical importance
of how the Ahom Kings contributed to the
introduction of coconut and arecanut during their
regimeof 12"—18" century from SEAsianregions.
In the interim period, although coconut was
neglected, after Independence, theimportance of
this was greatly felt which paved way for the
establishment of Research Centresat Southern bank
of Brahmaputraand another at Harwaai in Assam.
He applauded these research hubsfor scraping the
mal adiesfrom plantati on sector like crown choke
disorder, for introduction and promotion of varieties
like Kamrupaand for thearray of technologieslike
muti-tier cropping system with black pepper to
improvethe standard of living of smal and margina
farmersof the state amidst climatic vagaries. He
appreciated the efforts of palm scientistsover the
yearsand indicated the need to addressthefuture
challengesinincreasing profitability.
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Aliyarnagar Centre, TNAU, Tamil Nadu was
adjudged as the Best AICRP (Palms) Centre for
theyear 2022-23 and the scientists of the Centre
were presented the certificate and memento by the
dignitaries. Dr. JCNath, along serving pdm scientist
from Kahikuchi Centre who was due to
superannuation during the year wasfelicitated by
the President, Project Coordinator & other
dignitaries. The AGM appreciated hissignificant
contributionsto the palm sector of NE region for
over two decadeswhichincludesimproved varieties
and technologiesfor cultivation. Five publications
prepared by thepam scientistsfrom different centres
and PC Cdll including technical bulletins, booklets
andfolderson variousaspectsof cultivation of pams
werere eased by thedignitariesduring theinaugura
session. About 80 participantsfrom different AICRP
centresand | CAR-CPCRI attended the meeting.
Dr. J. C. Nath, Chief Scientist, HRS, Kahikuchi
proposed thevote of thanks. Theinaugura session
ended with National Anthem.

Theinaugural session wasfollowed by technical
sessonson Variety Release, Genetic Resourcesand
Crop Improvement, Crop Production, Crop

P MEETING
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Protection, Post Harvest Technology of palmyrah
and Transfer of Technology efforts followed by
Plenary session held from 13" to 15" September
2023.

Technologies recommended to farming
community at 32" AGM

VPM 6 — Coconut variety proposed by
Veppankulam centrewasrecommended

VPM 6 (1C 599264) recorded ahigher yield
of 166.25 nutsper palm per year withamean
yield 107 nutspam/annum. Thevariety iswell
adaptedinthe East Coast region of Tamil Nadu
and performed better in termsof nut and oil
content even under several forms of stress
(under planting, drought, cyclone) conditions
duetoitsquick recovering habit. Thevariety
recorded mean copracontent of 1379, mean
oil content of about 68%, estimated coprayield
of 18 kg per palm per year having oil yield of
2.67 t/ha

Thevariety isrecommendedfor cultivationin
coconut growing zonesof Tamil Nadu.

VTLCH 1-Cocoahybrid proposed by ICAR-
CPCRI wasrecommended.

TheVTLCH 1variety hasearly bearing, high
yielding potential with medium canopy both
under arecanut and coconut shades and as
seedlingsand clones. It has shown suitability
under high density planting. Thetreeswitha
height of 3.5-4 mand an optimum canopy (16
18 m?) - yielded an average of 50 pods/tree/
year. Podsare 350-400 g weight with 35- 44
beans/pod. Withasingledry beanweight of 1
to 1.10gthisvariety recorded an averageyield
of 1.5kgin 3locationsand theyield/hais 750
kg (500 trees). Beans are of international
standard with >1 g bean size, suitable for
chocolateindustry with ashelling percentage
of 13%, nib recovery of 87%, >50% fat and
1% freefatty acids.

Thevariety isrecommended for cultivationin
Kerala, Tamil Nadu and Karnataka.
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VTLCH 2-Cocoahybrid proposed by | CAR-
CPCRI wasrecommended

Thisvariety ishavingearly bearing, highyidding
potential with medium canopy both under
arecanut and coconut shadesand as seedlings
and dones, showed suitability under highdensity
planting. Averageyield (dry beang/tree/year)
1.5-2.0kg/treelyear in 6-year-old hybrid tree.
Potential yield 5 kg per 20 m? canopy. The
treeswith aheight of 3.5-4 m and an optimum
canopy (15-20 m?) yielded an average of 50
pods/treelyear. Pods are 350-400 g weight
with 35-42 beans/pod. Withasingledry bean
weight of 1to 1.20 g, thisvariety recorded an
average yield of 1.5 kg. Beans are of
international standard with >1 g bean size,
suitablefor chocolateindustry with ashelling
percentage of 13%, nib recovery of 87%,
>50% fat and 1% freefatty acids. Thisvariety
istolerant to black pod rot, teamaosguito bug,
low moisture stress.

Thevariety isrecommended for cultivationin
Kerala, Andhra Pradesh, Karnataka and
Gujarat.

Management of leaf blight disease

At Aliyarnagar centre, root feeding with
propiconazole @ 5 ml in 100 ml of water at
threemonthsintervalsduring January, April,
July and October reduced the leaf blight
incidence by 27.0 per cent after 36 months of
treatment. This treatment also resulted in
highest yield of 138 nuts/ palm/year and the
B:Cratioof 3.7 asagainst 97 nuts/ palm/year
intheuntreated control.

Nylon net for the management of rhinocer os
beetlein coconut palms

Wrapping spear leaf with nylonfishnet (3.2
3.4mmmesh) wasfound effectiveto ssfeguard
thejuvenile coconut pamsfrominfestation by
rhinocerosbeetle at Aliyarnagar, Ratnagiri,
Ambagjipetaand Arsikere.
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IX. TRANSFER OF TECHNOLOGY

Aliayrnagar
Thebeneficiariesof TSP missionwereinvited for

Coconut soap making, Virgin coconut Oil
preparation, Vermicomposting of coconut frondsand

capacity building programmes organized at
Aliyarnagar centre on Value addition in coconut,

TRAININGSORGANIZED

wastesetc.,

S. - - No. of
No. Titleof thetraining Venue& Date Date beneficiaries
1 | Scheduled Castes Sub Plan Schemetrainingon |Kaliyapuram village
“Technicd Interventionsand Input digtributionfor |Anaimaa Block
Improving the Socio - Economic Status of 09.01.2023 | 20
Coconut growing SC farmersin Western Ghats
of Tamil Nadu

2| Tribal SubPan SchemetrainingonTechnological |Narikkapathi village, |1 91.2023 |25
interventionsandinput digtributionfor improving |Anaimaai Block

3 the soci(? economic status of Tr_ibal coconut | Muthaiyarpathi village, 11.01.2023 | 25
growersin Western Ghatsof Tamil Nadu Anaimaai Block

4 Gopapathivillage, 1501 2023 |25

Anaimdai Block

5 | Nationd Workshop onHi tech cultivation of spice
cropscum Farmerstraining CRS, Aliyarnagar 27.02.2023 | 100

6 | Scheduled Castes Sub Plan Schemetraining on | Thensangampal ayam 16.03.202 |20
“Technica Interventionsand Input distributionfor | village, Anaimalal block
Improving the Socio - Economic Status of : 1o

7 Coconlljt growing SC farmersin Western Ghats E:;I:E:Zit;\g:(llage, 30.03.2023 |40
of Tamil Nadu

8 | Triba SubPan Schemetrainingon Technologicd | Vepparai village, 31.03.2023 |50
interventionsand input distribution for improving | Anaimalai block
the socio economic status of Tribal coconut
growersin Western Ghatsof Tamil Nadu

9 | NanofertilizersinAgricultureincollaborationwith | Kaiyapuram, Anaimaai |09.06.2023 |50
IFFCO Pvt. Ltd., and Nanoventions block

10 | Oneday training onImparting technica skillson
theidentification of coconut root wilt disease | CRS, Aliyarnagar 09.09.2023 | 130
symptomsand ng itsseverity under field
conditions

11 | ODL Award ceremony for the certificate course .
on Cooonnit Culivation Technology CRS,Aliyarnagar 21.09.2023 | 72
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Training on coconut production technologiesand C. Gopalapuram
distribution of inputsto thetribal farmersand C.Arthanaripal ayam 02.09.2023 | 100

celebration of World Coconut Day

13

Tribal Sub Plan SchemetrainingonTechnologica | Narikkal pathi and 31.10.2023 |50
interventionsandinput distributionfor improving | K.PM colony,

the socio economic status of Tribal coconut | Anaimaai block
growersin Western Ghatsof Tamil Nadu

x
Lo RS e S

Distribution of Coconut seedlings, Biofertilizer s, Biocontr ol agentsand ver micompost tothe

beneficiaries
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Ambajipeta Technology Demonstration
Training programmes Field demonstrationswere conducted for effective
Scientist from the centre has participated in transfer of developed technologies on various

Rythu Sadassu at KVK, VR Gudem, P. aspects of coconut to create awareness among
Gannavaram (V) of East Godavari district farmers. Demonstrated entomo pathogenic fungus

jointly organized by Horticulture department, (Isaria fumasorosea) spray against Rugose
Amalapuram and Veterinary department, P spiralling whitefly on coconut, Rugose spiralling
Gannavaram. Lectures on Seasonal crop whitefly infestation symptomsand parasitoid release
condition of coastal zone—1 and Management technique of Encarsia guadelopae and paste
of Rugose Spirdingwhitefly inplantation crops application of Trichoderma reesel against stem
weredelivered. bleeding disease of coconut. A total of 350 farmers
were benefited.
SI.No | TOT No. of No of
Programmes | Participants

01 Training programmefor farmers& Extenson functionaries 35 890

02 Demonstrations conducted 26 542

03 Facilitating farmer producer organisations (FPOs) 18 353

04 LinkagewiththeDistrict KVK and ATMA/RBK 05 83

05 Conductingexhibitions 03 760

06 Popular articlepublished 06 —

07 Presscoverage 43 —

08 Televison programme presented 01 -

Field demondtrations
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S. Date Number of
No| Trainingon participants
1 | Integrated nutrient management in coconut 11-1-2023 60

2 | Vermicompost production 18-1-2023 36

3 | Vaueadditionincoconut 25-1-2023 23

4 | Integrated pest management for Rugose spirallingwhitefly incoconut | 28-1-2023 50

5 | Integrated diseaseand pest management in coconut 19-2-2023 60

6 | Useof coconut climbingmachine 9-3-2023 50

7 | Importance of honey beein plantation crops 22-5-2023 30

8 | Premonsoon cultivation practicesin coconut 24-6-2023 40

9 | Integrated management of Rugose spiraling whitefly in coconut 20-9-2023 36

10 | Honey beerearing and value additionin honey 26-10-2023 50

Scientist from the centre has participated in five viz., recent advancesin coconut, | PM on coconut,
training programmes organized by variousbodies Integrated crop management in coconut, pest and

like KVK, NABARD and NIPHM as resource di sease management in coconut.
person. Thefarmersinteracted on various aspects

Diagnosticfield visits consultancy
Diagnosticfield visits/ consultancy by Scientists

Field visit/ consultancy Problemsidentified and solution given on
Fedvists 22 | - Moisture conservation incoconut gardens
Through Phone: 321 | - Intercroppingincoconut plantations
Farmersvistto HRES: 112 | - Dripirrigationincoconut cultivation

Nutrient management in coconut plantations
Pest management in coconut

Disease management in coconut

Varietiesof coconut for higher yield
Panting method in coconut

Bhubaneswar and* Coconut farming for moreprofit” at thecentre
Training programmes benefiting 104 farmers. Organized exposurevisit of
Organized training programmeson “Livelihood 50 farmers at the centre to enlighten about the
improvement throughintegrated coconut farming” technol ogiesdevel oped.

LinkagewiththeDistrict KVK and ATMA

Nameof KVK/ATMA | Natureof linkage established Technology highlighted
1.KVK, Puri, Sakhigopal Training programmeand FLD Production technology of coconut,
2.KVK, CIFFA, Bhubaneswar Coconut based cropping system
3.ATM, Ganjam and value addition in coconut
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Sl. No. | Highlight of visit Location |Date
1 Coconut stem bleeding and management Hao 28.09.2023
2 Problemsof crown choking disorder in coconut and mitesinfestation
in coconut and their control measures Rani 10.10.2023
3 Stem bleeding and RSW infestation in coconut and suggested
control measures Boko 08.12.2023
Exhibitions
Sl. No.| Exhibition Date
1 Participated in the exhibition organised by APEDA, Guwahati 22 August, 2023
2 Organized exhibitionin connection with 32" Annua Group Mesting
of AICRP (Pams) heldat AAU —HRS, Kahikuchi 13-15 September, 2023
3 10" Indian Horticulture Congress, K hanapara, Guwahati 6-9 November, 2023
8" Assam I nternational Agri—Horti Show 2023 16-18 December, 2023

Radiotalk/TV programme broadcasted
Radio programme

Sl. No. | Name of scientist | Topic

Dateof br oadcasting

1 Dr.A.Borah

Significanceand utilitiesof coconutin NE region

02.09.2023

Technology advisory:

Number of visitors comprising of farmers from
various locations, students from colleges and
schools, personnel from variousNGO'sand Govt.
ingtitution areused tovisit thecentretimetotime. In
thisvisits, the scientists of the centre have been
apprising them showcasing of developed
technol ogies of the centrewith respect to coconut
aswel| other horticultural cropsbesidesimparting
spot training on therelevant aspectsto thevistors.
Technology advisory was congtituted with agroup
of scientist of the station through which advisory
sarviceswerebeing providedto thevariousvisitors
so asto solvetheir problemsin spot.
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World Coconut Day, 2023

On the occasion of World Coconut Day on 2™
September, 2023, a day long programme was
organizedintheFarmers Field at Bijoynagar under
Kamrup digtrict by All IndiaCoordinated Research
Project on Palms, AAU-HRS, Kahikuchi,
Guwahati. The programmeincluded tree plantation,
awarenessgeneration, training and farmer-scientist
interaction. All together about 100 farmersincluding
progressivewomen actively participated inthesaid
programme. In the training session, nursery
management and production technol ogy of coconut
werediscussed elaborately. Aninteractive session
with scientists and participants ended the
programme, wherevariousissuesrel ated to coconut
production were di scussed.
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Sl.No.| Titleof theTraining Place Date |No.of participants
1 Value added products from | Suvarlavada, ASR Dt., Andhra [03.06.2023 25
neera, fruit, nungu & tuber from | Pradesh
Pamyrah
2. Pdmyrah: Important edibleand | AICRP on PAmsPandirimamidi {12.08.2023 25
non-edible productspromotion |center, ASR Dt.,Andhra
anditsutilisation Pradesh
3. Pamyrah products - Promotion | Intuluru vagu Chintur, ASR [23.11.2022 25
and demonstration district, AndhraPradesh
4. Palmyrah - Importance, |AICRPonPamsPandirimamidi [08.07.2023 30
promotionanditsutilisation center, ASR Dt.,Andhra
Pradesh
5. Cashew production technology | AICRPonPamsPandirimamidi |20.07.2023 50
and Importanceof PAmyrah  |center, ASR Dt.,Andhra
Pradesh
6. Mango productiontechnology |Bhimavaram, ASR Dt., Andhra |02.08.2023 50
Pradesh
7. Palmyrah promotion and Suddagommu, ASR Dt.,Andhra | 11.09.2023 30
utilizetion Pradesh
8. Advances in lime production |Folkspeta, ASR Dt., Andhra |20.09.2023 25
technology Pradesh
9. Promotion of Fishtail palm in|Aakur, Maredumilli, ASR Dt., [10.12.2023 20
agency areasof ASRdistrict | AndhraPradesh

Jaggery making

Tribal farmersand more particularly women are
muchinterested injaggery making after training from
the centre. They have gained acquaintance in
preparing the jaggery and syrup in an efficient

90

manner. Previoudy pam neerawasmostly utilized
intheform of toddy and the surpluswas disposed
off or used in preparation of crudea cohol by name
“chiguru”. Now, after thetraining and awareness
meetings, they areinterested in making the Jaggery
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and surplus neera is converted to suger which
enhanced their livelihood.

Ratnagiri

Digtribution of inputsand imparting training for 500
tribal farmersfrom nine blocks during 2023 was
undertaken under aegisof ICAR-AICRP (Palms)-
TSPproject, RCRS, Ratnagiri in collaborationwith
Agril. Dept., Palghar and BAIF organization. The
project reveal ed that the farmerswere very poor
with low literacy and without any awareness of
advance agricultural crops management practise
resultingin poor yield and lessbenefit. Inthe present
project, inputsdistribution and different extension
activitiesliketraining, workshop-cum-demondration
of advance agricultural practicesetc. werecarried
out in the said areato improvethelivelihoods of
triba.

Demonstr ationsConducted

Method demonstrations on planting of coconut
seedling was organized in Mokhada, Jawhar,
Dahanu, Mandangad blocks during inputs
distribution cum training programme for
beneficiaries. It covered selection of seedlings,

FAGTH
ccccc

Annual Report 2023 M

planting, fertilizer application and after care etc.
Following demonstrations on planting of coconut
seedlingsinfarmer field weregiven,
Soil withaminimum depth of 1.2 metersand
fairly good water holding capacity ispreferred
for coconut cultivation.
A spacing of 7.5 x7.5 misused to cultivate
the palm and the pit sizeof 1x1x1 m3filledup
withsoil, 10kgfarmyard manureand 2kg single
super phosphate.
The seedling after planting isto be protected
by providing shedeartificidly thatched shed net
and by planting shadetree nearby likebanana,
glyricidiaetc.
Irrigation and after care—Plantsareirrigated
regularly during dry months for its proper
growth. Provision of proper drainage to
protectitfrombudrotininitia years. Thepams
befrequently examined for any insect or fungal
attacks.
Management of exotic whiteflies- IPM based
technol ogy including spraying of neemoil and
fixing yellow sticky trap was demonstrated.

Beneficiariesof TSP project in Palghar district
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Input distributed under Tribal Sub Planin Ratnagiri Centre

S. Didricts Block Pada/ No. of Panting materia supply per
No. Village |Bendficiaries beneficiary
1 Paghar Mokhada | Mokhada 100 Coconut seedlings-8, Nutmeg graft-
2, Bracon/Reduviid-10
2 Paghar Jawhar Waiganpada 100 Coconut seedlings-7, Nutmeg graft

-2, Cinnamon graft -2, Black pepper-
5Bracon bioagents-100

3 Paghar Dahanu Kagipada 100 Coconut seedlings— 3, Cinnamon
graft -1, Bracon bioagents-18, Amar
loranthus cutter -2

s %
wir. -

™ s

'I' npufsdistribut-ion'tothétr-ibaJ f mersat Mokhada
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Navsari Navsari, Vasad, Narmada, Tapi and Dang districts
Under the TSP project, different typesof extenson  of south Gujarat. The detailsof demonstrationsare
workslikefrontlinedemondrations, farmerstrainings,  givenbelow:

input distributions etc. were done periodicaly in

1 | Application of organicsin coconut 16-08-23| 113| RHRS, NAU (Navsari)
2 |Useof organic nutrientsand bio-fertilizersin coconut 16-03-23| 75 |KVK, Ambheti (Valsad)
1 |Makingof different articlesform coconut fibre 02-09-23| 60 | KVK, Vyara(Tapi)

2 | Planting of coconut plants 02-09-23 | 60 |KVK, VWyara(Tapi)

3 | Planting and care of coconut plant 05-09-23| 42 | KVK, Waghai (Dang)

Training Farmers
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Pattukottai
Radio/Television Programme: 2
S. Dat Department/ | Name of the Scientist Topic
No. ae Centre
3. 25.01.2023 ARS, Dr.M.Tamil Selvan Oil padmcultivationandits
(Doordarshan) Pattukkottai Assoc.Prof. (Hort.) importance
4. | 14.02.2023 (AIR, ARS, Dr. M. Tamil Selvan Scopeand importanceof oil palm
K odaikkand) Pattukkottai Assoc.Prof. (Hort.) cultivationin Tamil Nadu—Live
programme
Chattisgrah who compl etethe coursethat lastsfor six daysare

Inputsdistributed

A variety of agricultura farminputsincluding coconut
seedlings, vegetable seeds, fertilizers, fungicides,
vermicompost and other agricultura farminputs, are
provided to coconut producersas part of the Tribal
sub plan program during thetraining programmesthat
were conducted. In addition, trainingson FOCT are
offeredinthefield of coconut research for forward-
thinking farmerswho cultivate coconut asacomponent
crop ontheir farmsor homesteads. The participants

provided with coconut climbers.

World Coconut Day Celebration

World Coconut Day is celebrated annually on
September 2, with the purpose of recognizing the
sgnificanceof coconut and the numerous advantages
they offer. Annually, afield day isheld in the study
field of the AICRP in order to commemorate the
theme. Thetrainingisattended by alarge number of
coconut farmers, and they aregiven coconut seedlings
to encouragetheir participation.

World Coconut Day Celebration
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10.1 Research Articles

ArunKumar R, SurulirganM., BabuR., Mathirgan
V.G, SumithaS., Ravi Bhat. 2023. Impact of
cyclone on phytology of tall coconut (Cocos
nucifera L) genotypesin East coast province
of India. AMA, Agricultural Mechanization
inAsia. Vol.54 (6) June, 6.29.

Augustine Jerard B., Damodaran V. and Jaisankar
. 2022. Promising uniqueaccess on of arecanut
(Areca catechu). Journal Andaman Science
Association. Vol .27(2): 224-229.

Chalapathi Rao N.B.V., NeergaB., Govardhan
RaoV. and Ramani B.S. 2023. Evaluation of
low-cost protein substitutes in adult diet of
Apertochrysa astur Banks (Neuroptera:
Chrysopidae) under laboratory conditions. IOP
Conf. Series: Earth and Environmental
Science . 1235 (2023) 012003:1-8

Govardhan Rao V., Chalapathi Rao N.B.V.,
Ch.Sreenivas, Neergja B., Kireeti A.,
Koteswara Rao G., Bhagvan B.V.K. and
Srinivasulu B. 2023. Abiotic stressaspotentia
contributing factor to onset and severity of
infection caused by Las odiplodia theobrome
an opportunistic fungal pathogen in coconut.
Pollution Research.Vol.42 (2): 261-268.

Govardhan Rao V., Neergja B., Chalapathi Rao
N.B.V.,Kireeti A.,AnooshaV., Kotesvararao
G, Vinayak Hegde, Ravi Bhat , Kiran Kumar
K.C. and Srinivasulu B. 2023. Recent Srategies
for management of Basd Stem Rot diseasewith
influence of bacterial Endophyte Bacullus
Amyloliquefaciens . Asian Journal of
Microbiology, Bio technology,
Environmental science. Vol.25 (3) :145-150

Govardhan Rao V., Neergja B., Chalapathi Rao
N.B.V., Kireeti A.,AnooshaV., Koteswararao
G, Vinayak Hegde, Ravi Bhat , Kiran Kumar
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K.C. and Srinivasulu B. 2023. Biological
control of stem bleeding disease caused by
Thielaviopsis paradoxain coconut. Eco.Env.
& Cons. (October suppl. Issue). Vol.18(2):
370-376.

Govardhan Rao V., Neergja B., Chalapathi Rao
N.B.V., Kireeti A., Anoosha V., Vinayak
Hegde, Ravi Bhat, Kiran Kumar K.C. and
Srinivasulu B. 2023. Fungicida Management
of Basal Stemrot -A Soil Borne Diseasesin
Coconut. Biological Forum — An
International Journal. VVol.15 (10): 447-453.

Hari Nivas Asokan., lyyappan Jaisankar., Nikil
Lele, AugudtineJerard B. 2023. AnOverview
of Andaman and Nicobar Mangroves -
Existing Day State of Affairs. EIACP:
Geodiversity and Impact on Environment.
Vol. 29(1): 3-25.

Hari Nivas Asokan., Nikhil Lele., Jaisankar 1.,
Augustine Jerard B. and VelmuruganA. 2022.
Leaf pigmentsand epicuticular wax content
variation of selected mangrove species in
Andaman Islands, India (2022). Journal
Andaman Science Association. Vol.27 (2):
147-155.

JagadeeshaSK ., Chandrashekar GS., Kiran kumar
and Swetha. 2023. Integration of sheep in
coconut based cropping system. The Pharma
innovation Journal. Vol.12 (4):1226-1228.

JagadeeshaS K., Chandrashekar G.S., Swethaand
Basavaraju T.B. 2023. Development of
coconut based cropping system for sustainable
productivity. The Pharma innovation
Journal. Vol.12 (4):1436-1438.

JagadeeshaS. K., Chandrashekar G.S. and Swetha.
2023. Comparison of Cow and Sheep
integrated farming system under coconut. The
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Pharma innovation Journal. Vol.12
(4):2096-2098.

JagadeeshaS.K., Chandrashekar G.S. and Swetha.
2023. Coconut-livestock (Cow) based
integrated farming system. The Pharma
innovation Journal. Vol.12 (3):3705-3707.

Jaisankar |., Augustine Jerard B., Manasseh M oses
E. and Smhachaam P, 2023. Genetic diversty
of Pterocarpus dalbergioides (Andaman
Padauk) accessions of Andaman and Nicobar
Islands. Journal of Andaman Science
Association. Vol.28 (1):31-39.

Kireeti A., Ramanandam G, Bhagavan B.V.K.,
Chalapathi Rao N.B.V., Neeraja B.,
Govardhan Rao V., Srinivasulu B., and
Augustine Jerard B. 2023. Performance of
coconut hybridsand varietiesin the east coast
of Andhra Pradesh. Journal of Plantation
Crops. Vol .51 (2): 54-59

LathaP,, Rajeswari E., Sudhalakshmi C., Suresh
J., Karthikeyan M., SumithaS. and Augustine
Jerard B. 2023. Studies on ecosustainable
management of bud rot disease in coconut
nursery garden. Journal of Plantation Crops.
(InPress).

LathaP, Sudhalakshmi C., Suresh J., MeenaB.,
Karthikeyan M., Sumitha S. and Augustine
Jerard B 2023. Field evaluation of novel
fungicida compoundsfor managing leaf blight
disease in Cocos nucifera. Journal of
Plantation Crops. (In Press).

MadhavilathaP, Thirupathi Reddy M., Ranganna
G, PratapB., Ravichandran G, and Augustine
Jerard B. 2023. Evaluation of new oil palm
crosses for their fresh fruit bunch yield at
Andhra Pradesh. The Journal of Research
ANGRAU. Vol .51(4): 88-93

MalsheK.V., Wankhede S.M. and Ghavale S.L.
2023. Growth and yield performance of bitter
gourd (Momordica charanitia) asintercrop
in coconut (Cocos nucifera) garden. The
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Pharma Innovation Journal. Vol.12 (10):
718-719.

Mathirgjan V.G, Surulirgjan M., Arunkumar R.,

Rajavel M. and Balakrishnan N. 2023.
Screening of coconut cross combinationsor
reaction against major pests of coconut.
Agricultural Mechanization. In Asia, Africa
and Latin America.Vol.54 (3):13391-99.
6.29.

NehaSRam., MaheswarappaH.P, Maruthi Prasad

B.N., Vishnuvardana, Kiran Kumar K.C. and
Chandrashekar G.C. 2023. Evaluation of
coconut (Cocosnucifera) for tender nut quaity
in Maidan tracts of Karnataka. Current
Horticulture.Vol.11 (1): 54-56.

RaghutgaP\V., Chalapathi Rao N.B.V., PadmakE.,

Kireeti A., Emmanuel K., Umasekhar K. and
Sekhar V. 2022. Efficacy of biopesticides
under moderate infestation levels of exotic
Rugose Spiraling Whitefly (RSW),
Aleurodicus rugioperculatus Martin in
coconut (Cocos nucifera L.) plantations.
Journal of Biological Control. Vol.36 (2& 3):
136-142.

RaghutgaP\V., Chalapathi Rao N.B.V., PadmakE.,

NeergaB., Kireeti A., GovardhanaRao V.,
Koteswara Rao G. and Bhagavan B.V.K.
2022. Host Dynamics and molecular
characterization of neo tropical invasive
Bondar’'s Nesting Whitefly (BNS),
Paraleyrodesbondari Peracchi (Hemiptera;
Aleyrodidae) in Andhra Pradesh. Pest
Management in Horticultural Ecosystem.
Vol.28(2):103-109.

SiddappaR., SumithaS., Maheswarappa H.P, &

Basavargju T.B. 2023. Eva uation of integrated
nutrient management of coconut (Cocos
nucifera L) based cropping system in the
central zone of Karnataka. The Indian
Journal of Agricultural Sciences. Vol.93
(1):110-112.
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Singh B., Singh K.P. and Patel R.K. 2023.
Evaluation of coconut germplasm in non
traditional Bastar region of Chhattisgarh. The
Pharma Innovation Journal. Vol.12
(2):2295-2297.

Sudhalakshmi C., Latha P., MaheswarappaH.P,
and Ravi bhat. 2023. Prospects of coconut
cultivationin Tamil Nadu—A SWOT Anayss.
Journal of Plantation Crops. Vol .51 (1): 16-
22.

Surulirgan M., Arunkumar R.,Mathirgan V.G, Babu
R.,Vinayak Hegde and RaviBhat. 2023.
Promising combination systemicfungicidesin
combating basal stem rot disease of coconut.
International Journal of Plant and Soil
Science. 5.07. Vol.35(14): 316-320

Surulirgjan M., Karthikeyan M., Arunkumar R.,
MathirganV.G, Babu R.,Augustine Jerard B.
and Vinayak Hegde. 2023. Ganoderma wilt
—A Lethal disease of coconut in Tamil Nadu
Research accomplishmentsand futurethrusts.
International Journal of Plant and Soil
Science. 5.07. Vol.35(15): 272-281

Surulirgjan M., Mathirgjan V.G, Arun Kumar R.
2023. Screening of basal stem rot resistant
coconut hybrid genotypesin endemic area of
Tamil  Nadu.AMA, Agricultural
Mechanizationin Asia. March, 6.29. Vol .54
3

Vengaiah PC., Kaleemullah S., MadhavaM., and
ADT. Sreekanth. 2023. Development and
evaluation of palmyrah (Borassusflabdllifer
L.) fruit pulp extractor. CIGR Journal of
Agricultural Engineering. Vol.25 (4): 186-
195.

Vengaiah PC., VijayakumaraB., Murthy GN.,
Prasad K.R. 2023. Utilisation of Fishtail PaAlm
(CaryotaurensL.) inTribal Areaof Andhra
Pradesh —Present Status and Scope; J. Sci.
Res. Rep., vol. 28(12):98-103.
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ViswanadhaRaghutejaP,, Chalapathi rao N.B.V.,
PadmaE. and Sekhar V. 2023. Eval uation of
releaserates of predator, Apertochrysa astur
(Banks) (Neuroptera: Chrysopidage) against
Rugose Spiraling Whitefly (RSW),
AleurodicusrugioperculatusMartin. Journal
of Biological Control. Vol.37 (1): 26-31

Wankhede S.M., Shinde V.V., Ghavale S.L. and
MalsheK.V. 2023. Eco-friendly management
of rugosespiralling whitefly (Aleurodicus
rugioperculatus Martin) on coconut under
coastal ecosystem of Maharashtra. Pest
Management in Horticultural Ecosystem.
Vol.29 (1) :102-108.

10.2 Presentation of papersin Seminar /
Symposium/ Conference/ Wor kshop

AnooshaV., Chalapathi Rao N.B.V., NeergjaB.,
Govardhan Rao V., Kireeti A. and Naram
Naidu L. 2023. New report of bark eating
caterpillar, Indarbela obliquifasciatain cocoa
plantations of Andhra Pradesh and its
management. In: Abstracts of 25" National
Symposium on Plantation Crops
(PLACROSYM) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 110PR, Pedavegi, Eluru,
AndhraPradesh.Pp. 159

AnooshaV., Chalapathi Rao N.B.V., NeergjaB.,
Kireeti A., Govardhan Rao V. 2023. Eco-
friendly pest Management of Rugosespirding
whitefly, AleurodicusrugioperculatusMartin
in Andhra Pradesh. In: Abstracts of 25"
National Symposium on Plantation Crops
(PLACROSYM) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 110PR, Pedavegi, Eluru,
AndhraPradesh. Pp.115

ArunKumar R., IreneVethamoni P, SumithaS. and
Augustine Jerard B. 2023. Phenotyping
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coconut for future improvement in coconut
breeding. In: Abstracts of 25" National
Symposium on Plantation Crops
(PLACROSY M) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 110PR, Pedavegi, Eluru,
AndhraPradesh. Pp.3

ArunKumar R., Surulirgian M., Senthilkumar N.,

Tamilselvan M., SumithaS., Augustine Jerard
B. and Manivannan M.l. 2023. Diverse
coconut populationfor cyclone proneareas of
the East Coast of Tamil Nadu. In: Abstracts of
25" National Symposium on Plantation Crops
(PLACROSY M) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 110PR, Pedavegi, Eluru,
AndhraPradesh. Pp.2.

Augustine Jerard B. and Sumitha S. 2023. Status

of coordinated research under AICRP on
Palms. In Book of Souvenir: Status of
Plantation CropsinIndia. In: Abstracts of 25"
National Symposium on Plantation Crops
(PLACROSY M) — Building Smart and
Reslient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - |1OPR, Pedavegi, Eluru,
AndhraPradesh. Pp.103-108.

Bhalerao PP, Augustine Jerard B. and SumithaS.

2023. Evauation of Tdl x Tall coconut hybrids
under south Gujarat condition. In: Abstractsof
25" National Symposium on Plantation Crops
(PLACROSYM) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec.12-
14, 2023.1CAR - 110OPR, Pedavegi, Eluru,
AndhraPradesh. Pp.5.

Bhalerao PP, Augustine Jerard B. and SumithaS.

2023. Demonstration of released coconut
varieties under south Gujarat condition. In:
Abstracts of 25" National Symposium on
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Plantation Crops (PLACROSY M) —Building
Smart and Resilient Farming and Systems
Approachesfor Prosperity in Plantation Crops
Sector. Dec. 12-14, 2023. ICAR — |IOPR,
Pedavegi, Eluru, AndhraPradesh. Pp. 4.

Chalapathi Rao N.B.V., AnooshaV., NeergaB.,

Govardhan Rao V. and Kireeti A. 2023. Bio
suppression of Rugose spiraling whitefly,
Aleurodicusrugioperculatus Martin through
conservation and augmentative biological
control. In: Abstracts of 25" National
Symposium on Plantation Crops
(PLACROSYM) — Building Smart and
Reslient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - |1OPR, Pedavegi, Eluru,
AndhraPradesh.Pp.119

Chalapathi Rao N.B.V., Kireeti A., AnooshaV.,

NeergjaB., GovardhanV. and SrinivasuluB.
2023. Agro-management Practices for
Sustainable Coconut Production in Andhra
Pradesh. Souvenir of 13" ISCAR National
symposium on Fostering Resilient Coastal
Agro- Ecosystem being organized by
ANGRAU, held at RARS, Tirupati, Andhra
Pradesh from 22-25 February 2023.

Chalapathi Rao N.B.V.,, Kireeti A., KoteswvaraRao

G, NergaB., Anoosha V., Govardhan Rao
V., and Srinivasulu B. 2023. Climate change:
Suitable coconut production in Andhra
Pradesh. Compendium on “District level
workshop on Climate resilient Agri Allied
sectors” January 2023 organized by
NABARD,AP at Dr.YSRHU-HRS-
Ambagjipeta. Dr.B.R.Ambedkar K onaseema
district, AndhraPradesh.

Ghavale S.L., Malshe K.V, Wankhede S.M,

Augustine Jerard B. and Sumitha S. 2023.
Assessment of |ocation pecific coconut (cocos
nuciferaL) reciprocal crosscombinationsfor
growth and yield traits in coastal region of
Maharashtra. In: Abstracts of 25" National
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Symposium on Plantation Crops
(PLACROSYM) — Building Smart and
Reslient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 11OPR, Pedavegi, Eluru,
AndhraPradesh. Pp. 25.

Govardhan Rao V., Neergja B., ChalapathiRao

N.B.V,, Kiresti A.,AnooshaV., Naram Naidu
L. 2023. Evauation of recent fungicidesfor the
management of basal stem rot diseases in
coconut. In: Abstracts of 25" National
Symposium on Plantation Crops
(PLACROSYM) — Building Smart and
Reslient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 11OPR, Pedavegi, Eluru,
AndhraPradesh. Pp.139.

Jaisankar |., Augustine Jerard B., VelmuruganA.,

Jayakumaravaradan R., Rajkumar M. and
Blesy GM. (2023). Fruitsof Pandanusspecies
- A potential nutrient supplement in Andaman
and Nicobar Islands, India, P: 58. In:
Chaudhary V.P, et d., (Eds.) 2023. Souvenir-
cum-Abstractsof 2™International conference
on“Prospectsand Challengesof Environment
and Biological Sciencesin Food Production
System for Livelihood Security of Farmers
(ICFPLS-2023)" during 18-20, September
2023 at ICAR-CIARI, Port Blair, Andaman
Nicobar Islands, India. Pp 01-288.

Jaisankar 1., Augustine Jerard B., Chakurkar E.B.

and Subramani T. (2023). Coconut |eaf cup:
Analternatefor plastic nursery containersin
horticulture nursery.P:62. In: Souvenir:
International Conference on Coconut asan
Economic & Ecological security in Indian
Coagtal Management (CEESICM-2K 23) held
at Rohini College of Engineering and
Technology, Kanyakumari Digrict, Tamil Nadu,
organized by FinuraAgro Tech LLP, Coastal
Peace & Development (CPD) & Rohini
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College of Engineering and Technology on
September 14" and 15", 2023.

Jaisankar I., Augustine Jerard B., Swarnam T.P,

Chakurkar E.B and Subramani T. (2023).
Enriching coconut plantationsof Andamanand
Nicobar Islandsthrough augmentation of
indigenous multipurposetreeresources. P 62-
63.In: Souvenir: International Conferenceon
Coconut asan Economic & Ecologica security
inIndian Coastal Management (CEESICM-
2K 23) held at Rohini College of Engineering
and Technology, Kanyakumari District, Tamil
Nadu, organized by FinuraAgro Tech LLP,
Coastal Peace & Development (CPD) &
Rohini College of Engineering and
Technology on September 14" and 151, 2023.

Jaisankar |., Damodaran V., Augustine Jerard B.

and Chakurkar E.B. (2023). Influenceof plant
density on corm yield in elephant foot yam
(Amor phophallus paeoniifolius) under Idand
condition. In: Book of abstracts, ed. Jyothi
A.N., Jaganathan D. et a.,2023, National
conference on tropical tuber crops for
sustainability, tradition, Agri-Food Systems &
Resilienceto be held on 28" - 29" November
2023 at ICAAR-CTCRI,
Thiruvananthapuram. Indian Society for Root
crops& ICAR-CTCRI. Pp. 67.

Jaisankar |., Damodaran V., Augustine Jerard B.

and Chakurkar E.B. (2023). A catal ogue of
greater yam (Dioscorea alata) accessions. an
initiativetowardsitsconservation. In: Book of
abstracts, ed. Jyothi, A.N. Jaganathan, D. et
a.,2023, Nationa conferenceontropical tuber
cropsfor sustainability, tradition, Agri-Food
Systems & Resilienceto beheld on 28" - 29"
November 2023 at ICAAR-CTCRI,
Thiruvananthapuram. Indian Society for Root
crops& ICAR-CTCRI. Pp.22.

Kireeti A., KoteswaraRao G, NergjaB., Anoosha

V., Govardhan Rao V., Chaapathi Rao N.B.V.
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and Srinivasulu B. 2023. Impact of climate
change on coconut and cocoaproductionin
Konaseema, AndhraPradesh Compendiumon
“Digtrict level workshop on Climateresilient
Agri Allied sectors’ January 2023 organized
by NABARD, AP at Dr.Y SRHU-HRS-
Ambagjipeta. Dr.B.R.Ambedkar Konaseema
district,AndhraPradesh.

LathaP, Sudhaakshmi C., Arulprakash R., Suresh

J., Sumitha S., Vinayaka Hegde, Augustine
Jerard B. and Hebbar K.B. 2023. Diagnosis
and assessing theincidenceof root(wilt) disease
in Tamil Nadu. In: Abstracts of 25" National
Symposium on Plantation Crops
(PLACROSY M) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 110PR, Pedavegi, Eluru,
AndhraPradesh (ISBN: 81-87561-73-4). Pp.
142.

LathaP, Sudhaakshmi C., Arulprakash R., Suresh

J., Sumitha S., Vinayaka Hegde, Augustine
Jerard B. and Hebbar K.B. 2023. Seasonal
variation of weather parameters on the
incidence of leaf blight disease in coconut
(CocosnuciferaLinn.). In: Abstracts of 25"
National Symposium on Plantation Crops
(PLACROSYM) — Building Smart and
Reslient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 11OPR, Pedavegi, Eluru,
Andhra Pradesh (ISBN: 81-87561-73-4).
Pp.116.

LathaP, Arulprakash R., Sudhaakshmi C., Meena

B. and Suresh J. 2023. Biologica management
of bud rot disease in Coconut (Cocos
nucifera). In:Proceedings of the International
Conference on Agricultural Sciences,
Technologies, Innovation and Entrepreneurship
—2023. 17& 18 — February. The American
College, Madurai, Tamil Nadu.
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LathaP, Arulprakash R., Sudhalakshmi C., Suresh

J., VinayakaHegde, Ravi Bhat, and Hebbar
K.B. 2023. Evauation of sequential use of
fungicides against coconut leaf blight.
In:Proceedingsof thelnternational Conference
on Agricultural Sciences, Technologies,
Innovation and Entrepreneurship—2023. 17
& 18 — February. The American College,
Madurai, Tamil Nadu.

LathaP, Arulprakash R., Sudha akshmi C., Suresh

J., VinayakaHegde, Ravi Bhat, and Hebbar
K.B. 2023. Field evaluation of new fungicide
molecules against the leaf blight diseasein
Cocosnucifera. In:Proceedings of National
Workshop on Science. History of India,
February 2023, ICAR- CPCRI, Kayamkulam.

Pp. 67.

LathaP, and Sudhalakshmi C. 2023. Eco sustainable

management and bud rot diseasein coconut
nursery garden. In: Proc. of the First
International Conference on Technological
Research and Innovations, Faculty of
Technology, Eastern University, Sri Lanka.

Sep. 27.

LathaP,, MeenaB., Sudha akshmi C., Arulprakash

R., Thavaprakash N. and Suresh J. 2024.
Management of nut rot (Lasiodiplodia
theobromae) diseasein coconut. In: Proc. of
thelnternationa Conferenceon Emerging Post
Harvest Technologies for Shelf Life
Enhancement and \Va orization of Horticultural
Crops (ICPHTV 2024), HC & RI, TNAU,
Coimbatore. Jan. 4&5.

MadhavilathaP, RangannaG, Thirupathi Reddy M.

and Augustine Jerard B. 2023. Annual
production cost and profitability of cocoaas
inter crop in coconut. In: Abstracts of 25"
National Symposium on Plantation Crops
(PLACROSY M) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
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14, 2023. ICAR - |1OPR, Pedavegi, Eluru,
AndhraPradesh. Pp.69

Murugesan P. and Augustine Jerard B. 2023.

Breedingfor seed productioninAfrican (Elagis
guineensis) and American (Elaeisoleifera) ail
palms through conventional and
biotechnological approaches. In: Abstracts of
25" National Symposium on Plantation Crops
(PLACROSYM) — Building Smart and
Reslient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14.1CAR-110PR, Pedavegi, Eluru, Andhra
Pradesh. Pp.30.

Madhavi LathaP, Ranganna G, Thirupathi Reddy

M. and Augustine Jerard B. Oil palm asrelay
crop in coconut plantations. In: Abstracts of
25" National Symposium on Plantation Crops
(PLACROSY M) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 110PR, Pedavegi, Eluru,
AndhraPradesh. Pp.76.

Mohammed Nissar V.A., Pradheep K., Joseph John

K., Jaisankar 1., Augustine Jerard B. and
Prasath D. 2023. A Glimpses of Diversity in
Gingersfrom Andaman and Nicobar Iands
of India. Poster presented in the International
Seminar on Gingers, conducted by KSCSTE-
Malabar Botanical Garden and Institute for
Plant Sciences, Kozhikode, Kerala on
01.03.2023. Pp. 50-51.

Neergja B., Anoosha V., Govardhan Rao V.,

Chalapathi Rao N.B.V., Kiresti A, Koteswara
Rao G, and Srinivasulu B. 2023. Climate
change: Suitablecoconut productioninAndhra
Pradesh Compendium on “District level
workshop on Climate resilient Agri Allied
sectors” January 2023 organized by
NABARD, AP at Dr. YSRHU-HRS-
Ambgjipeta. Dr. B. R. Ambedkar K onaseema
district, AndhraPradesh.
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Patel R.K., Sdam PK. and Singh B. 2023. A report

on red palm weevil, Rhyncophorus
ferruginieusentomophagy from Chhattisgarh,
India In: Abstractsof 25" National Symposium
on Plantation Crops (PLACROSYM) —
Building Smart and Resilient Farming and
Systems Approaches for Prosperity in
Plantation Crops Sector. Dec. 12-14, 2023.
ICAR — IIOPR, Pedavegi, Eluru, Andhra
Pradesh.Pp.133

Rajendra Prasad K.,Vengaiah P.C, Usha K K.

2023. Assessment of Ethnic vegetables
traditionally consumed by thetribal people of
ASR District, Andhra Pradesh. National
Conferenceon ethnic vegetables, Dr. Y SRHU-
COH, Ananthargjupeta.

RajendraPrasad K., Vengaiah P.C. 2023. Studies

on Sex expression in Palmyrah Borassus
flabellifer.L in AndhraPradesh conditions. In:
Abstracts of 25" National Symposium on
Pantation Crops(PLACROSY M) —Building
Smart and Resilient Farming and Systems
Approachesfor Progperity in Plantation Crops
Sector. Dec. 12-14, 2023. ICAR - 1I1OPR,
Pedavegi, Eluru, Andhra Pradesh. Pp.9

RajendraPrasad K , Vengaiah PC and Sumitha,

Studieson low cost production of Palmyrah
seedlings Borassus flabellifer. (L). In:
Abstracts of 25" National Symposium on
Plantation Crops (PLACROSY M) —Building
Smart and Resilient Farming and Systems
Approachesfor Prosperity in Plantation Crops
Sector. Dec. 12-14, 2023. ICAR — |IOPR,
Pedavegi, Eluru, Andhra Pradesh. Pp.84.

Sandip Shil, Daliyamol, Arun Kumar, Kiran Kumar

K.C., Govardhan Rao V., Latha P. and
Surulirgjan M. 2023. Spatial studies and
assessment of potential risk regionsto coconut
basal stem rot disease in Southern tracts of
India. In: Abstractsof 25" Nationd Symposium
on Plantation Crops (PLACROSYM)-
Building Smart and Resilient Farming and
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Systems Approaches for Prosperity in
Plantation Crops Sector. Dec. 12-14, 2023.
ICAR — 1IOPR, Pedavegi, Eluru, Andhra
Pradesh (ISBN: 81-87561-73-4). Pp.158.

Sudhaakshmi C., Suresh J,, LathaP, Arulprakash

R., SumithaS. and Augustine Jerard B. 2023.
Resourcerecyclingin coconut based organic
farming system on energy productivity and
profitability. In: Abstracts of 25" National
Symposium on Plantation Crops
(PLACROSY M) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 110PR, Pedavegi, Eluru,
AndhraPradesh (ISBN: 81-87561-73-4). Pp. 71.

Sudhaakshmi C., Suresh J., LathaP, Arulprakash

R., SumithaS. and Augustine Jerard B. 2023.
I ntegration of goat in coconut plantations—A
cimatereslient farming sysemin Tamil Nadu.
In: Abstracts of 25" National Symposiumon
Pantation Crops(PLACROSY M) —Building
Smart and Resilient Farming and Systems
Approachesfor Progperity in Plantation Crops
Sector. Dec. 12-14, 2023. ICAR - 1IOPR,
Pedavegi, Eluru, AndhraPradesh (ISBN: 81-
87561-73-4). Pp.118.

Sudhalakshmi C., Latha P, Arulprakash R. and

Meena B. 2023. Nutrient Optimization for
Dwarf Varieties of Coconut for Achieving
Higher Yield and Profitability in Tamil Nadu.
In: Proc. of the First International Conference
on Technological Research and Innovations,
Faculty of Technology, Eastern University, Sri
Lanka. Sep. 27, 2023.

Sudhalakshmi C.,LathaP, Arulprakash R., Meena

B. and Suresh J. 2024. Ball Copra — An
untapped potentia in coconut value addition.
In: Proc. of the International Conference on
Emerging Post Harvest Technologiesfor Shelf
Life Enhancement and Valorization of
Horticultural Crops (ICPHTV 2024), HC &
RI, TNAU, Coimbatore. Jan. 4& 5, 2024.
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SumithaS., Augustine Jerard B., Maheswarappa

H.P, Nird V., Nath J.C., Sivakumar V., Arun
Kumar R., Sunil Ghavale, Sahoo A .K.,
Bhalerao PP, Kireeti A. and Arulrg S. 2023.
Performance of Tall x Tall coconut hybrids
acrossvaried environment. In: Abstractsof 25"
National Symposium on Plantation Crops
(PLACROSY M) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 110PR, Pedavegi, Eluru,
AndhraPradesh. Pp. 23.

Surulirgjan M., Arunkumar R., Mathirgan V.G,

Augustine Jerard B., Irenevethamoni P. 2023.
Ora presentation — Field Performance of
Bacillus Qubtilisagaingt basal stemrot disease
of coconut in east coastd region of Tamil Nadu.
Enhancing sustainability and resilience of
agriculture.

Tamilsalvan M., ArunKumar R., ManivannanM I,

SumithaS., Augustine Jerard B., and Suresh
K. 2023. Studieson the suitability of Tenera
oil pamhybridsin Cauvery ddtaregionof Tamil
Nadu. In: Abstracts of 25" National
Symposium on Plantation Crops
(PLACROSY M) — Building Smart and
Resilient Farming and SystemsA pproachesfor
Prosperity in Plantation Crops Sector. Dec. 12-
14, 2023. ICAR - 110OPR, Pedavegi, Eluru,
AndhraPradesh.Pp.14.

Wankhede S.M ., MasheK.V., and GhavaleS.L.

2023. Effect of neem oil doses for safety
emergenceof Encarsgafrom parasitized pupae
of rugose spiraling whitefly (Aleurodicus
rugioperculatus Martin). National Seminar
on ‘Revolutionary Perceptionsin Scienceand
Technology (RPST-2023)’, Padmashri Vikhe
Patil Collegeof Arts, Scienceand Commerce,
Pravaranagar, Loni, Ahmednagar (M.S.), 10
and 11 April, 2023.

Wankhede S.M ., MasheK.V., and GhavaleS.L.

2023. Mass production of Encarsia for the
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management of coconut rugose spiraling
whitefly (Aleurodicus rugioperculatus
Martin) under field condition.6"International
Conference on Strategiesand Challengesin
Agricultura and Lifesciencefor food security
and Sustainable Environment, Himachal
Pradesh University, summer Hill, Shimla, H.P,
India28-30April, 2023.

10.3 Popular Article

AnooshaV., Chalapathi Rao N.B.V., Kireeti A.,
NeergjaB., Govardhan Rao V., Koteswara
Rao G, and Srinivasulu B. 2023. jeeva
niyantranapaddathuladwara Rugosetelldoma
yajamanyam. \lyavasayam Magazine
(ANGRAU). March. Pp 22-23.

AnooshaV., Chalapathi Rao N.B.V., NeergjaB.,
GovardhanRao V., Kireti A., KotesvaraRao
G., and Srinivasulu B. 2023. Kobbarilo
mitrapurugulu (badanikalu) Eruvaka
magazine. May —2023. Vol .No.6: 39-40

AnooshaV., Chalapathi Rao N.B.V., Kireeti A.,
Neergja B., Govardhan Rao V, Koteswara
Rao G, and SrinivasuluB. 2023. Mitrgpurugulu
(badanikal atho) yajamanyam. Rythubharosa
magazine, April. Pp 20-21.

AnooshaV., Chalapathi Rao N.B.V., Kireeti A.,
NeergaB., Govardhan Rao V., Koteswara
Rao G, and Srinivasulu B. 2023. Rugose
telldomanu samardavantam ganiyatristunna
mitrapurugulu. Eruvaka magazine,February
2023.Pp 45-46.

AnooshaV., Chalapathi Rao N.B.V., Kireeti A.,
NeergaB., Govardhan Rao V. 2023. Samagra
sasyarakshanapaddhatuladwarakobbarilo
nallamuttepurugu niyanthrana Wavasayam
magazine (ANGRAU), December 2023. Pp:
33-34.

Arunkumar R., Surulirgian M. and Babu R.. 2023.
Thennaiyil sathu pattrakuraiyin melanmai.
Uzhavarin valarum velanmai, Malar-14
|dhazhl-03.
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Augustine Jerard B., SumithaS., Rgjesh M .K. and
Nird V. 2023. Utilization of Micro Tal coconut
accessions- promise for future. Indian
Coconut Journal .Vol. 66(6): 5-9.

Augustine Jerard B. and Sumitha S. Potential
underutilized palms. Souvenir, International
Seminar on Exotic and Underutilized
Horticultural Crops: priorities& Emerging
Trends. Oct 17-19,2023. Pp 321-329.

Beena Singh, Rgjesh Patel and SumithaS.2023.
Multi-tier cropping systemwith coconutin
Bastar - success story. Indian Coconut
Journal. Vol.65 (10):11.

Bhalerao P. P. 2023. Vavazodathi nukshan thayel
naliyarini wadima levani kaljivo.
Krushijivan.Vol.12 (657): 32-34. (Gujarathi
aticle).

Chalapathi Rao N.B.V., AnooshaV., NeergaB.,
GovardhanRao V., Kiresti A., KotesvaraRao
G, and Srinivasulu B. 2023. Conservational
biologica control approach of Rugose Spirding
Whitefly. Indian coconut journal. March
2023. Vol. 65(9) :22-24

Govardhan Rao V., Neergja B., Chalapathi Rao
N.B.V., Kireeti A., Anoosha V,.Koteswara
Rao G, and Srinivasulu B. 2023. Jeeva
niyantrana paddathuladwarakobbari tegulla
yajamanyam Wyavasayam Magazine
(October). Pp. No 35-39

Govardhan Rao V., Neergja B., Chalapathi Rao
N.B.V., AnooshaV., Kireeti A., Koteswara
Rao G, and Srinivasulu B. 2023. Kobbarilo
aku endu tegulu - Samagra yajamanyam
WavasayamMagazine (ANGRAU), June.Pp
22-23

Govardhan Rao V., Neergja B., Chalapathi Rao
N.B.V., AnooshaV., Kireeti A., Koteswara
Rao G, and Srinivasulu B. 2023. vesavi lo
kobbarii asinchu tegullu Rythunestham
magazine, May. Pp. 8.
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Kireeti A., Govardhan Rao V., Neeraja B.,
Chalapathi Rao N.B.V., Anoosha V., and
Koteswara Rao G. 2023.Antarapantalu to
adanapu labalu Rythu barosa magazine
November 2023.

Kireeti A., KotesvaraRao G, NeergaB., Anoosha
V., GovardhanRao V., Chalgpathi RaoN.B.V.,
and Srinivasulu B. 2023. Vesavi lo
kobbarithotala ygjamanyam Rythubharosa
magazine, May. Pp 25-26.

MalsheK.V., GhavaleS.L., Wankhede S M. 2023.
Thereareopportunitiesin coconut cultivation
Agrowon, 02/09/23.

Mathirgjan V.G, Surulirgjan M., Rgjavel M. and
Balakrishnan N. 2023. Occurance of rugose
spiraling whitefly in coconut in Thanjavur
district. Australian Journal of Crop Sciences.

Neergja B., Govardhan Rao V., Kireeti
A,.KoteswaraRao G, Chalapathi Rao N.B.V.
and Srinivasulu B. 2023. Kobbarini asinche
movvukullu tegulu-nivarana charyalu.
Wavasayam magazine.Pp 34-35

NeergaB., Kireeti A.,AnooshaV., Govardhan Rao
V., Chalapathi Rao N.B.V., Koteswara Rao
G, and Srinivasulu B. 2023. “Kobbari coco
pantal al o cheppattava asinapanulu. Eruvaka
magazine, March. Pp 41-42.

Paramasivan M. and Senthil kumar N. 2023. Mann
vazham kakum thenai naar kalivu uram.
Kanada vivasayam.

Patel R.K., Singh B., Salam PK., Ganguli J. and
SumithaS. 2023. Rugose spiraing whitefly:
Anemerging pest problem of coconut in Bastar
zone of Chhattisgarh. Indian Coconut
Journal. April-2023 .Vol. 65(10):16-17.

Raghu TgaP.\V., Chalapathi Rao N.B.V., Kireeti
A.,KoteswaraRao G, PadmaG, Govardhan
Rao V., and Neergja B. 2023. Kobbari lo
sarpilakara telladoma nivarana. Rhythu
Bharosa magazine February 2023. Pp22.
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Rajesh Kumar Patel, Beena Singh, Salam P. K.,
Ganguli J., Sumitha S. and Hemant Netam.
2023. Rugose Spirdling Whitefly: anemerging
pest problem of coconut in Bastar Zone of
Chhattisgarh. Indian Coconut Journal,
Vol.65(10): 16-19.

Singh B., Patel R.K. and SumithaS. 2023. Bastar
mein nariyd kesaath bahumanzil fasa prandi-
Ek vijay gatha. BhartiyaNariyal Patrika. July-
Sep, 2023 Pp.14-15 (HINDI ARTICLE).

Singh B., Patel R.K. and SumithaS. 2023. Multi
tier cropping system with coconut in Bastar-
Success story. Indian Coconut Journal.
April-2023. Vol. 65(10) :11.

Sudhalakshmi C. and Malathi P. and Rgjalingam
GV. 2023. Impact of climate change on cocoa
production. Agrobios Newdl etter. Vol .22(4):
23-24.

Sudhalakshmi C. and Malathi P. 2023. Road map
for natural resource management. Agrobios
Newdetter.Vol. 22(2):14-15.

Sudhaakshmi C., Suresh J., LathaP, Arul Prakash
R.,Arun Kumar R., Surdi RgganM., Sumitha
S. and Augustine Jerard B. 2023.
Reminiscence and Research Imprints of
Aliyarnagar and Veppankulam AlCRP(Palms)
Centres. Vol .66 :8-13.

SurulirganM., ArunKumar R., Marimuthu R. 2023.
Thennaiyil ilai karugd noi mattrummattal odithd
pirachanaigal ukkan theervugal. Uzhavarin
vaarumvdanmal.

Surulirgian M., Arunkumar R. and Babu R. 2023.
Thennai marathil kondai valaithal mattrum
kuruthu ilai pirithalukkana theervugal.
Uzhavarin valarum velanmai, Malar-14
|dhazhl-04. Pp 34-35.

Surulirgjan M., Arun Kumar R., Babu R. 2023.
Polythene paigalil thennai naatrangal —oru
pudhiyamural. Uzhavarinvdarumvedanmai.

Surulirgian M., Mathirgian V.G, and Babu R. 2023.
Thennaiyil thanjavur vadal noi mattrum
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kuruthazhugal noigalin melanmai muraigal.
Uzhavarinvdarumvdanmai.

Vengaiah PC. and Prasad K.R. 2023, Taraluga
taragani vruksham. \Wavasayam magazine,
July 2023.

Vengaiah PC. 2023, Jidi panduto adayam, sakshi
12.06.2023.

Vengaiah PC. 2023, Tati Talettukunela, sakshi
06.08.2023.

Vengaiah PC. 2023, Tati pindi avasyakata- viluva
aadarita utpattul u.Eruvaka magazine, May
2023.

Vengaiah. PC. 2023, Neera entho madhuram,
sakshi 04.02.2023.

Wankhede S.M. 2023.Management of coconut red
palmweevil Agrowon, 11/09/2023.

WankhedeS.M., MasheK.V., Vinayak Jd gaonkar.
2023. Integrated M anagement of Rhinoceros
beetleAgrowon 18/11/23.

10.4 Book chapters

Anoosha V., Adharsha S. and Neergja B. 2023.
Book chapter:Bio logical control of insect
pestsltsrelevance and importance. Bioagents
for Horticultural Crops (Production,
multiplication and application). Pp.01.

Augustine Jerard B, Damodaran V., Sunitha S,
M.N. Sheela, Suresh Kumar J. (2023). A
catalogue of conserved Greater Yam
accessionsat ICAR-CIARI, Port Blair. Pp.
134.

Augustine Jerard B, V. Damodaran,S. Sunitha
(2023) A catalogue of conserved Colocasia
accessions at ICAR-CIARI, Port Blair. Pp.
125.

Chalapathi Rao N.B.V., Kireeti A. and NeergjaB.
2023. Arecanut diseases,insect pestsand their
bio management. Bioagentsfor Horticultural
Crops (Production, multiplication and
application). Pp.117-124.
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Chalapathi Rao N.B.V., Srinivasulu B. and
Janakiram T. 2023. Bioagentsfor Horticultura
Crops (Production, multiplication and
application). ISBN No. 978-93-5912-924-2
published by Dr. Y SRHU-Horticultural
Research Station, Ambajipeta.

Chalapathi Rao N.B.V., SuneethaP. and Anoosha
V. 2023. Production protocolsof Economicaly
impartent bio agents. Bioagentsfor Horticultural
Crops (Production, multiplication and
application). Pp.11-20.

GovardhanRaoV.,AnooshaV., NeergjaB., Kireeti
A., Koteswarao G. and chalapathi Rao N.B.V.
2023. Bio control based |PM Strategiesagainst
major insect pests and diseases of coconut.
Bioagentsfor Horticultural Crops(Production,
multiplication and application). Pp.75-90,

Kumanan K., NithyaDevi A., Senthil Kumar N.,
Nakkeeran S. 2023. A guide on plant
propagation. JPS Scientific Publications. 978-
93-95967-50-1. Pp. 120.

NagendraReddy B., AnooshaV., Umamaheswara
Rao K. 2023. Bio management of I nsect pests
and diseases of Cashew. Bioagents for
Horticultura Crops(Production, multiplication
and application). Pp.105-123,

NeergaB., Emmanuel E. and Kireeti A. 2023. Bio
management of Cocoa diseases and Insect
pests. Bioagents for Horticultural Crops
(Production, multiplication and application).
Pp.91-122,

RajamanickamK., Suresh J.,, MeenaB., LathaP,
Sudhalakshmi C., Arulprakash R. and
Bd asubramaniam P. 2023. Coconut Cultivation
Technologies. Directorate of Open and
Distance Learning, TNAU, Coimbatore.

RajamanickamK ., Suresh J.,, MeenaB., LathaP,
Sudhalakshmi C., Arulprakash R. and
Balasubramaniam P. 2023. Coconut
Production Technol ogies—Coconut Breeding.
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Directorate of Open and Distance Learning,
TNAU, Coimbatore.

RajamanickamK., Suresh J.,, MeenaB., LathaP,
Sudhalakshmi C., Arulprakash R. and
Balasubramaniam P. 2023. Coconut
Production Technologies — Coconut Crop
Improvement. Directorate of Open and
DistanceLearning, TNAU, Coimbatore.

RajamanickamK., Suresh J.,, MeenaB., LathaP,
Sudhalakshmi C., Arulprakash R. and
Balasubramaniam P. 2023. Coconut
Production Technologies - Introduction to
coconut crop. Directorate of Open and
Distance Learning, TNAU, Coimbatore.

Surulirgian M., ArunKumar R., Dhanushkodi V.,
and Babu R. 2023. Thennaiyil orunginaitha
melanmai muraigal. Shanlax 188 pages. 9-
788190-42821.

Vengaiah PC., Kdeemullah S., MadhavaM ., and
ADT. Sreekanth. 2023. Utilisation of
Palmyrah (Borassusflabellifer L.) PAlmfor
Sustainable Devel opment in Coastal Aress.

10.5 Folders/ Booklets/ Pamphlets

Anoosha V.,Chalapathi Rao N.B.V., Kireeti A.,
Neergja B., and Govardhan Rao V. 2023.
K obbarilo nallamutte purugu-samagrasasya
rakshna. 3/2023.

AnooshaV., Chalapathi Rao N.B.V., Kireeti A.,
Neergja B., and Govardhan Rao V. 2023.
Kobbari pantalo aakutelu yajamanyam. 4/
2023,

Bhagavan B.V.K., Chalapathi Rao N.B.V.,
Govardhan Rao V., Reddy R.V.S.K.,
Srinivasulu B., Kireeti A., Anoosha V.,
KoteswaraRao G. 2023. Impact of coconut
varieties and technologies developed by
Dr.Y SRHU-HRS Ambgjipeta. [English] Pages
78 ISBN-978-93-5737-562-7.

Bhalerao PP, Augustine Jerard B. and SumithaS.
2023. Naliyarima Bahustariy (Bahuudeshiy)
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Pak Padhati: Khedutoni Aawak Bamani
Karva Mate Eak Navo Abhigam.

Bhalerao PP, Augustine Jerard B. and SumithaS.
2023. Naliyari Pakma Sankalit Poshan
Tatha Piyat Wavasthapan.

GovardhanRao V., NeergaB., AnooshaV., Kiresti
A.,KoteswaraRao G, Chaapthi RaoN.B.V.,
and Srinivasulu B. 2023. K obbari mariyu cocoa
sagulojeevaniyantranapaddatuladwarasasya
rakshna Technica bulletin Telugu-N0.3/2023.
Pages 20

GovardhanRao V., NeergaB., Kireeti A., Anoosha
V., and Chalapathi Rao N.B.V. 2023.
Trichoderma-Silindra jeeva niyantrana
karakamu. 1/2023

GovardhanRao V., NeergaB., AnooshaV., Kiresti
A.,KoteswaraRao G, Chaapthi RaoN.B.V.,
and Srinivasulu B. 2023. Dr.Y SRHU-
COCONUT IDM SPECIAL [Microbial
consortiafor coconut diseases]. 5/2023.

Kiran Kumar K.C., Jagadeesh SK., Kushaa G
and Shwetha. 2023. Bordeaux mixtureandits
uses in coconut (In Kannada).2023, UHS,
Acc.No.26.

Kireeti A., Chalapthi Rao N.B.V., Govardhan Rao
V., Neergja B., Koteswara Rao G. and
Srinivasulu B. 2023. K obbari sagu-sastriya
yajamanayapaddatul u. Telugu-Pages 23.

Kireeti A., KotesvaraRao G, NeergaB., Anoosha
V., Govardhan Rao V., Chalapthi Rao N.B.V.
and Srinivasulu B. 2023. kobbari lo
sankareekaranasankarajathi mokkalautpatti.
Pages 12. Technical bulletin No 4/2022-23.
ISBN No. 978-93-5780-550-6.

Kireeti A., KotesvaraRao G, NeergaB., Anoosha
V., Govardhan Rao V., Chaapathi Rao N.B.V.
and Srinivasulu B. 2023. Kobbari lo
Sankarikarana. Booklet No.04/2023.

LathaP, Arulprakash R., Sudhaakshmi C., Meena
B., Suresh J., Thavaprakash N., Sumitha S.
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and Augustine Jerard B. 2023. Coconut root
(wilt) —Integrated Disease Management (in
Tamil and English). Tamil Nadu Agricultural
Univergity, Coimbatore.

NeergaB., GovardhanRao V., Kireeti A., Anoosha
V., and Chalapathi Rao N.B.V. 2023.
Pseudomonas fluorescens-Bacteria jeeva
niyantranakarakamu. 2/2023.

Patel R.K., Singh B. and Salam P.K. 2023.
Management of red palm weevil. IGKV/
SGCARSAICRP on Pams/2022-23/03.

Patel R.K., Singh B. and Salam P.K..2023.
Management of rugose spiralling whitefly.
IGKV/SGCARSAICRPonPams/2022-23/01.

RajendraPrasad K. and Vengaiah P.C. 2023. Palm
biodiversity park.
Singh B, Salam PK. and Patel R.K . 2023. Crop

calendar for coconut. IGKV/SGCARS/
AICRP on Palms/2022-23/02.

Vengaiah PC. and Prasad K.R. 2023.Thati bellam
tayari.

10.6 Bulletins

Augustine Jerard B and Sumitha S.2023. AICRP
on Palmsat aglance: InservicetotheNation
snce1972. Technica Bulletin. ICAR-Centrd
Plantation Crops Research Institute,
Kasaragod. 58 p.

Jaisankar, 1., Augustine Jerard B., V. Damodaran,
E.B. Chakurkar, G. Byju, T. Subramani, A.
Harinivas and D. Karunakaran (2023)
Prospectsof Nicobari Aloo (Dioscorea alata
L.) cultivationinAndamanand Nicobar Idands,
Technical Bulletin No. CIARI/05/2023.
ICAR-CIARI, Port Blair, India. Pp.27.

Kiran kumar K.C., Jagadeesha S.K.,
Chandrashekar G.S., Augustine Jerard B. and
Maheswarappa H.P. 2023. Coconut hand
book.

Ravi Bhat, and Sumitha S. 2023. Five decade of
the AICRPon Pams- the Tasksaccomplished.
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Golden Jubilee Technical Bulletin No. 3.
ICAR-Central Plantation Crops Research
Institute, Kasaragod. 54p.

Sudhalakshmi C., Suresh J., Babu R., Latha P,
ArulprakashR., MeenaB., Thavaprakaash N.,
SumithaS. and Augustine Jerard B. 2023. Goat
based Integrated Farming System in Coconut
—A Pathway for Prosperity.

10.7 TrainingM anuals

Arunkumar R., Surulirgian M., and Babu R. 2023.
NABARD-Training manual on Thennai
iraganga mattrum veeriyaottukkal.

Arunkumar R., Surulirgian M., and Babu R. 2023.
NABARD-Training manual on Thennaiyil
orukinaidhauzhaviyd thozhilnuttpangal mattrum
orukinaidhapaiyir chathumelaanmai.

LathaP, MeenaB., Sudha akshmi C., Arulprakash
R., Thavaprakash N. and Suresh J. 2023.
Imparting Technica skill ontheidentification
of coconut root wilt disease symptoms and
ng itsseverity under field conditions.
Tamil Nadu Agricultural University,
Coimbatore.

MasheK.V., GhavaeS.L., Wankhede SM. 2023.
Coconut cultivation. Two days training
programmewasorganized for Rura withduring
28/11/2023 to 29/11/2023.

Mathirgan V.G, Arunkumar R., Surulirgian M. and
Babu R. 2023. NABARD-Training manua on
Thennayil orukinadhapoochi meaanmai.

Surulirgian M., Arunkumar R., and Babu R. 2023.
CDB training manual on Thennaiyal thaakkum
surul vella emdaanmal vizhippunarvumugaam.

Surulirgjan M., Arunkumar R., and Babu R. 2023.
FAW management training manual on

Makkacholathil padaipuzhu thaakudhal
mattrumme aanmai.

Surulirgian M., Arunkumar R., and Babu R. 2023.
NABARD-Training manual on Thennayil
orukinadhanoi melaanmai.
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XI.WEATHER DATA OF CO-ORDINATING CENTRES(2023)

ALIYARNAGAR

Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.7 151 83.8 49.2 0
February 33.1 16.4 67.6 32 0
March 34.4 181 70 36.5 0
April 36.1 20.7 76.4 37.8 54
May 34.8 22.7 78.6 47.1 87.6
June 314 22.5 83.4 66.9 57.6
July 27.3 21.8 90.7 85.1 238.2
August 30 21.5 91.8 73 40
September 29.6 21.3 90.9 78.9 45.2
October 32.2 20.6 38 62 3.2
November 31 20.1 88 67 103.2
December 30.8 17.7 86.2 61.2 0
AMBAJIPETA
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 32.2 17.4 98.9 51 2
February 35.8 19 98.8 46.4 0
March 36.7 20.5 99.1 46.5 30.5
April 40.2 23.9 98.3 50.4 20
May 40.9 25.8 98 57 1195
June 43 271.7 93.2 50.6 43
Jy 324 24.4 93.3 63.2 166.5
August 38.2 26.2 96.8 60.8 725
September 35.7 25.9 99.7 69.4 25.5
October 37.7 24 99.6 53.4 9.5
November 34 22.3 99.5 59.6 4
December 31 19.7 99.5 57.2 319.8
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PILICODE

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

M ax. Min. Forenoon Afternoon
January 32.9 20.3 92.5 61.6 0
February 32.9 21.8 92.9 61.8 0
March 34.2 22.2 89.5 56.5 0
April 33.8 24.9 86 73.2 0
May 34.2 25.6 81.1 67.8 26.8
June 324 24.5 90.7 78.7 454.2
July 30.4 23.2 92.2 86.5 1084.9
August 315 23.9 88 80 148.8
September 30.4 23.7 91.3 85.9 672.4
October 32 24.5 91 82.6 109.3
November 33.1 24.2 90.1 82.5 133.9
December 34.1 24.4 88.1 82.3 17.8

THRISSUR

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

M ax. Min. Forenoon Afternoon
January 32.7 21.9 73 39 0
February 35.4 21.9 71 27 0
March 36.1 24.2 76 39 1.7
April 36.8 25.5 84 50 108.3
May 34.7 25.7 89 58 23.4
June 31.8 24.4 9 73 276.3
Jy 29.6 23.7 96 79 667.3
August 32.5 24.4 93 62 625.3
September 30.7 23.7 95 78 516.7
October 325 23.8 93 65 186.8
November 33.1 24.2 86 61 278.6
December 324 24.2 80 56 32.3
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ARSIKERE
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 31.70 20.98 55.48 35.7 0
February 33.10 24.60 52.28 43.78 0
March 34.72 25.43 69.09 51.32 0
April 38.75 27.15 67.63 49.63 0
May 39 25.85 76.48 55.83 198.1
June 35.88 24.31 72.13 56.70 64.6
July 29.74 23.29 73.61 69.54 49.4
August 31.20 23.72 71.54 57.67 21.0
September 31.21 23.93 77.63 67.63 95.4
October 30.87 23.89 73.39 59.35 69.8
November 30.97 23.18 70.67 60.63 81.4
December 30.10 19.69 70.29 61.55 30.2
JAGDALPUR
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 29.6 10.8 87 32 0
February 32.3 1 79.7 26.1 0
March 32.1 17 85.4 45.2 105.5
April 34.4 20.1 85.9 41.3 64.9
May 35.3 21 81.8 42.6 163.5
June 35.7 22.7 78.8 44.8 232.9
Jy 29.5 22.6 915 76 398.3
August 29.9 22.1 91.5 71.2 213.3
September 29.4 22.1 93.6 75.9 232.3
October 317 17.9 89.7 48.7 6.2
November 30.4 16.1 87.5 49.3 15.8
December 275 11.7 87.6 49.3 54

111



b ICAR-AICRP on Palms

Annual Report 2023 M

FAGTH
ccccc

KONDAMALLEPALLY
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.2 184 80.5 57 0
February 32.7 18.1 75.5 51 0
March 32.8 18.1 75.2 42 2
April 37.9 23.6 56.6 39 2
May 39.5 26.3 43 33 3
June 39.3 28.1 34.6 51 6
July 32.9 26.9 68.7 63 10
August 34 26.5 67.8 70 9
September 33.2 25.5 80.4 72 9
October 33.8 22.6 75.5 67 0
November 31.7 22.2 81.9 64 5
December 28.8 19.1 81.8 58 1
MONDOURI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 24.632 11.51 93.18 53.76 0
February 29.9 14.78 93.6 40.43 0
March 33.03 19.28 92.38 44.75 21.4
April 35.41 22.19 86.81 45.32 128.9
May 35.79 24.35 88.03 55.37 83
June 35.16 26.83 88.56 63.96 142.7
Jy 34.19 26.44 89.89 70.13 172.6
August 33.2 26.06 94.37 72.7 203.1
September 32.47 25.87 94.04 77.42 166.7
October 31.82 23.18 94.3 68.88 175.5
November 29.92 17.95 92.57 55.04 31
December 25.46 13.89 94.87 57.62 77.1
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MULDE
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 34.5 14.8 92 35.1 0
February 37.2 15.3 89.1 314 0
March 375 18 87.9 335 0
April 36.8 21.3 84.4 48.6 0
May 374 23.1 86.3 48.9 30
June 33.8 23.2 90.5 62.7 168
July 28.4 21.7 95.9 89.4 634
August 30.9 21.8 94.4 76.3 120
September 31.3 21.8 93.9 76.7 170
October 34.4 215 93.9 58.1 350
November 35.5 19 90.9 50.7 260
December 35 17.6 91.5 44.5 0
GOA
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 33.8 194 83.5 36.7 0
February 36.4 20.6 82.4 35.1 0
March 35.9 21.6 79.4 375 0
April 35.2 24.5 86.3 52.3 0
May 36 26.1 81.8 50 0
June 33 25.4 90.4 68.5 597
July 28.6 23.8 95 88. 1763.4
August 30.6 24.3 91.3 75.2 320.2
September 30.7 31.2 94.8 774 606.3
October 33.7 235 92 61.2 126.2
November 34.7 23.7 87.3 54.2 96.8
December 34.8 22.6 75.6 41.2 0
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BHUBANESWAR
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 29.5 16.4 38 46 0
February 32.4 184 90 35 0
March 34.2 21.4 91 51 48.5
April 37.2 24.7 90 52 92.2
May 37.8 26.4 88 57 103.7
June 37.9 27.1 89 64 142.3
July 33.3 26.8 93 79 215.5
August 33.1 26.2 91 74 488.7
September 32.9 25.2 93 76 448.2
October 33 235 86 60 52.7
November 30.9 20.3 87 51 185
December 27.7 16.1 87 50 21.3
SHIVAMOGGA
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.7 15.1 83.8 49.2 0
February 33.1 16.4 67.6 32 0
March 34.4 18.1 70 36.5 0
April 36.1 20.7 76.4 37.8 54
May 34.8 22.7 78.6 47.1 87.6
June 31.4 22.5 83.4 66.9 57.6
Jy 27.3 21.8 90.7 85.1 238.2
August 30 21.5 91.8 73 40
September 29.6 21.3 90.9 78.9 45.2
October 32.2 20.6 38 62 3.2
November 31 20.1 38 67 103.2
December 30.8 17.7 86.2 61.2 0
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PORT BLAIR
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.5 23.4 67 70 35
February 30.9 23.9 68 73 39.4
March 31.6 25 69 73 11.9
April 32 26 66 72 0
May 33.3 27 70 74 110
June 30.9 25.3 83 86 653.5
July 30.3 25 84 87 622.1
August 30.4 25.4 84 86 443.7
September 28.8 24 86 92 940.1
October 30.7 24.8 82 89 307.5
November 31 25.4 76 81 360.2
December 31 26 77 80 91.1
VEPPANKULAM
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon

January 30.5 19.6 90.7 71.9 6
February 30.2 19.9 92.3 65.8 69
March 33.7 22.7 92.6 70.4 8.2
April 35.5 24.5 91.9 72.3 26.8
May 36.5 25.5 91.9 77.1 173
June 37 25.2 90.5 82.3 27.2
Jy 38.3 24.2 85.5 65.3 18.2
August 37 33.1 90.5 82.7 27.2
September 38.8 24.5 84.4 61.5 179.4
October 39.6 32.8 91.1 77.5 36.2
November 39.2 32.2 92.6 77 241.6
December 38.8 32.2 84.9 71.7 111.6
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BAVIKERE
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.39 11.97 - - 0
February 32.18 12.89 - - 0
March 33.48 15.13 - - 0
April 35.23 20.23 - - 29.8
May 33.06 22.34 - - 6.66
June 32.27 21.27 - - 60.1
July 26.58 195 - - 365
August 29.18 19.24 - - 315
September 28.98 19.65 - - 64.5
October 314 19.42 - - 21
November 29.91 18.63 - - 60.5
December 29.93 16.69 - - 0
*RH parameters are not recorded
RATNAGIRI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 314 18.3 69.9 56.8 0
February 35.4 19.7 54.2 52.3 0
March 34.4 22.2 55.2 49.8 0.1
Apil 335 24.1 70.3 61.5 1.2
May 34.2 26.2 69.9 65.5 3
June 33.1 26.4 78.3 71.2 3711
Jy 29 24.7 90.2 87.8 1389
August 30.2 24.8 86 78.4 254.8
September 30.7 24.3 87.7 80 561.9
October 33.3 24.2 78.8 70.6 236.9
November 34.9 23.2 68.5 60.9 30.3
December 34.4 21.9 59.5 55.4 0
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KILLIKULAM
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 31.4 15.9 70 41 10.00
February 33.2 15.3 68 34 44.00
March 34.7 18.6 69 43 18.00
April 36.3 19.3 67 43 40.20
May 36.7 20.3 67 46 103.00
June 38.2 22.2 59 43 0
July 36.6 21.5 61 42 10.40
August 38.4 20.7 61 37 7.80
September 36.5 20 64 40 49.00
October 33.8 185 69 50 41.40
November 30.9 17.7 70 60 267.80
December 30.3 17.1 71 59 436.20
KAHIKUCHI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon

January 26 11.9 88 74 0
February 28.2 15.7 80 65 0.2
March 30.4 18.3 76 60 137.5
April 32.8 20.8 74 63 11
May 33.2 22.7 73 65 148.9
June 335 24.9 84 78 337.8
Jy 34.4 25.8 81 78 170
August 33.8 25.4 84 82 90.1
September 35.1 25.7 80 81 100.7
October 32.1 215 83 81 111.2
November 30.4 16.8 81 77 0
December 27.2 15.3 89 79 6.8
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PASIGHAT
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 22.77 10 69.03 59.03 56.5
February 22.96 10 77.21 64.13 143.01
March 25.29 10 72.16 60.16 164.7
April 28.7 16 73.74 59.59 115.7
May 21.7 21.9 79.6 71.8 283
June 32.2 22.93 83.1 72.87 603.9
July 29.84 23.1 83.266 77.61 1366.1
August 31.42 24.29 86.26 79.26 702.3
September 29.12 25.31 69.12 65.31 12.1
October 19.55 19.55 62.87 63.81 30.6
November 28.13 26.4 44.94 58.26 2.6
December 13.8 13.8 52.3 47.3 5
PANDIRIMAMIDI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon

January 28.7 18.2 9 55 274
February 30.8 20.5 92 39 22
March 34.5 21.9 38 46 5.6
April 37.6 24.2 81 39 68.6
May 38.8 24.6 61 42 27.4
June 40.6 25.5 72 52 147
Jy 37.3 24.6 9 71 226.2
August 34.3 26.8 97 76 338.4
September 324 26.8 98 73 216.2
October 32.8 29 95 76 10.2
November 30.2 24.4 98 73 37
December 28.7 20.8 99 79 138
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PATTUKOTTAI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.5 19.6 90.7 71.9 0
February 30.2 19.9 92.3 65.8 69.7
March 33.7 22.7 92.6 70.4 25.5
April 35.5 24.5 91.9 72.3 0
May 36.5 25.5 91.9 77.1 113.2
June 37 25.2 90.5 82.3 57.7
July 38.3 24.2 85.5 65.3 25
August 37 33.1 90.5 82.7 0
September 38.8 24.5 84.4 61.5 116
October 39.6 32.8 91.1 775 0
November 39.2 32.2 92.6 77 227.6
December 38.8 32.2 84.9 71.7 52.85
SABOUR
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 20.3 7.8 95.5 71.2 0.0
February 28.2 10.9 88.6 53.3 0.0
March 31.9 16.0 88.0 53.8 47.4
April 36.4 194 78.0 415 22.0
May 36.9 22.3 75.6 39.5 27.0
June 38.4 25.4 76.8 49.5 253.8
Jy 33.8 26.1 89.1 65.6 198.6
August 33.3 25.5 92.2 70.1 358.2
September 33.2 25.2 91.8 69.9 445.6
October 32.1 21.0 935 62.7 222.0
November 30.0 15.6 93.6 64.0 0.0
December 25.0 11.0 94.0 77.3 8.0
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SIRSI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 31 16 74 70 0
February 34 16 79 68 0
March 35 18 78 75 4
April 37 22 84 82 0
May 37 22 84 79 69.4
June 33 23 87 83 144.8
July 28 22 95 94 1170.6
August 30 22 92 88 934
September 30 22 95 90 170
October 33 21 91 86 77.6
November 31 21 88 84 14.8
December 30 17 85 80 0
NAVSARI
Month Temperature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon

January 29.1 134 84.5 39.5 0
February 34.5 14 83.3 25.9 0
March 34.2 189 81.8 40.7 0
April 36 22.2 89.1 43.2 5
May 35 25.7 83.5 55.5 0
June 33.8 26.9 83.9 68.3 306
July 29.5 24.8 96.4 89.4 1130.7
August 30.6 25.2 91.3 76.3 40
September 31.8 24.3 94.5 73.5 289
October 35.1 21.8 92.3 48.3 0
November 33.7 19.1 80.4 43.1 42
December 30.9 17.1 87 45.6 0
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X1l. STAFFPOSITION

Head Quarters, ICAR-CPCRI, Kasaragod, Kerala - 671 124

Project Coordinator | Dr. K. Muralidharan (upto 22.01.2023) —Additional Charge
Dr. K B Hebbar (from 23.01.2023 to 07.5.2023) — Additional Charge
Dr. B Augustine Jerard, PC (Palms) (from 08.5.2023)

Scientist, PC Cell Dr. Sumitha S, Scientist (SPMA)

Stenographer Mrs. Narayani

Clerical Assistant Vacant

ICAR- AICRP on Palms Coordinating Centres

Horticultural Research Sation, Ambajipeta, Andhra Pradesh

1 Dr. Govardhan, Sr. Scientist (Plant Pathology)

2. Dr. Anoosha, Scientist (Agri. Entomology)

3. Dr. Kireethi, Scientist (Horticulture)

Horticultural Research Sation, Pandirimamidi, Andhra Pradesh

4, Dr. K. Rgjendra Prasad, Sr. Scientist (Horticulture)

5. Dr. P.C. Vengaiah, Sr.Scientist (Food Science & Technology)

Horticultural Research Sation, Kahikuchi, Assam

6. Dr. J.C. Nath, Professor (Horticulture)

Saheed Gundadhur College of Agriculture & Research Sation, Jagdalpur, Chattisgarh
7. Dr. Beena Singh, Asst. Professor (Horticulture)

8. Dr. PK. Salam, Asst. Professor (Agronomy)

Horticultural Research& Extension Sation, Arsikere, Karnataka

9. Dr. Kiran Kumar, Asst. Professor (Plant Pathol ogy)

10. Dr. GS. Chandrasekhar, Asst. Professor (Agri.Entomology)

n. Dr. Jagadeesha, Asst. Professor (Horticulture)

Regional Coconut Research Sation, Bhatye, Ratnagiri, Maharshtra

12. Dr. K.V. Malshe Asst. Professor (Agronomy)

13. Dr. S. M. Wankhede, Asst. Professor (Agri.Entomology)

14. Dr. SL. Ghavae, Asst. Professor (Horticulture)

Department of Horticulture, OUAT, Bhubaneshwar, Odisha

15. Dr. A.K. Sahoo, Asst. Professor (Horticulture)
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Coconut Research Sation, Aliyarnagar, Tamil Nadu

16. Dr. Arul Prakash, Associate Professor (Agri.Entomology)
17. Dr. C. Sudhalakshmi, Associate Professor (Soil Science)
18. Dr. J.Suresh, Professor (Horticulture)

19. Dr. Latha, Associate Professor (Plant Pathology)

Coconut Research Sation, Veppankulam, Tamil Nadu

20. Dr. Arun Kumar, Associate Professor (Horticulture)
21. Dr. M. Surulirgjan,Associate Professor (Plant Pathol ogy)
22. Dr. N Senthilkumar, Associate Professor (Agronomy)

Agricultural College & Research Institute, Killikulam, Tamil Nadu

23.

Dr. Manivannan, Asst. Professor (Horticulture)

Department of Plantation Crops, BCKVV, Mondouri, West Bengal

24,

Dr. D.K. Ghosh (LKN), Asst. Professor (Agronomy)

Agricultural Research Sation, Pattukkottai, Tamil Nadu

25. Dr. M. Tamil Selvan, Asst. Professor (Horticulture)
Regional Agricultural Research Sation, Pilicode, Kerala

26.

Dr. Remya Rajan, Asst. Professor (PBG)

Cocoa Research Centre, KAU, Thrissur, Kerala

27.

Dr. Minimol, Professor & Head

College of Horticulture, Mulde, Maharshtra

28.

Dr. Debaje, P.S, Asst. Professor (Horticulture)

Horticultural Research Sation, Vijayarai, Andhra Pradesh

29.

Dr. Mathavilatha, Asst. Professor (Horticulture)

Bihar Agricultural College, Sabour, Bihar

30. Dr. Ruby Rani, Asst. Professor (Horticulture)
31 Dr. Ahmar Aftab, Associate Professor (Horticulture)

Navsari Agricultural University, Navsari, Gujarat

32.

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

College of Horticulture & Forestry, Pasighat, Arunachal Pradesh

33. Dr. Barun Singh, Scientist (Horticulture) (upto November 2023)

UAHS, Shivamogga, Karnataka

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

AHRS, Bavikere, College of Agriculture, Navile, Shivamogga, Karnataka
35. Dr. Sadashiv Nadukeri, Asst. Professor (Horticulture)

CES, Wakawali (Dapoali), Maharashtra

36. Dr. Prafula Mali, Assoc. Professor (Horticulture)
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ICAR-CCARI, Goa

37. Dr. V. Arunachalam, Pr. Scientist (Horticulture)
ICAR- I10OPR, Pedavagi, Andhra Pradesh

38. Dr. G. Ravichandran, Principal Scientist (Seed Science)
ICAR- CIARI, Port Blair, Andaman and Nicobar Islands
39. Dr. Ajit Arun Waman, Scientist (SPMA)

HRS, Konda Mallepally, Telangana (ASKLTSHU)

40. Dr. RajaGoud, Asst Professor (Agri.Entomology)

Horticulture Research and Extension Centre, Sirsi, Uttara Kannada, Karnataka
41. Dr. Sudheesh Kulakarni, Scientist (Horticulture)

ICAR-CPCRI, Kasaragod, Kerala

42. Dr P Subramanian, Principal Scientist and Head
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