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PREFACE

Plantation crops play a major role in
agriculture sector which contributes to the
employment both directly and indirectly throughits
forward and backward linkages. In an open
economy, competitivenessof aproduct isnot only
important from export point of view, itisequally
important to surviveinthedomestic market. Given
thenatureof theplantation cropwith along gestation
period supply responsivenessisrigid, it isimportant
to analysethe changesinthearea, production and
productivity of plantation cropsto understand the
impact of globalization on these cropsto suggest
policy measure. Morethan 25 million peopleinrura
areasareengaged inthe production, processing and
marketing the productsof thesecrops. Thelongterm
nature of research on these crops, the prospects of
higher returnsfromresearchinvesment andthelikey
distribution of research benefitsto thesmall holders
and economically disadvantaged sections of the
society, makeitimperativeto srengthentheresearch
programme on these crops.

TheAll IndiaCoordinated Research Project
on Palms started functioning from 1972 with the
objective of conducting location-specific research
in the mandate crops. At present the project has
coconut, oil palm, arecanut, palmyrah and cocoaas
mandate cropsand itisimplemented in 28 centres,
whicharelocatedin 14 satesand oneunionterritory
covering 13 SAUS/SHUSs, one CAUs and four
ICAR institutes. The achievements made during
2021 under the project are briefed in this annual
report.

AtAmbagjipetacentre, anongthevarieties
hybrids evaluated for a period of 2014-
2021Godavari Ganga recorded significantly
higheryid d/pdm/year (144nuts) followed by VHC-
2(135 nuts) and Kera Ganga (133 nuts) with
thehighest fruit weight (1393 g).

A total of 6600 numbers of Braconhebetor,
1,77,050 numbersof G nephantidis, 17100 numbers
of P. imbrues, 242 Tricho cards and 32,61,100
number s of P. astureggs were supplied to the
farmers of East Godavari, West Godavari,
Visakhapatnam and Srikakulam digtrictsof Andhra
Pradesh, BhadradriK othagudem, Medchal and
Khammam districtsof Telanganafor black headed

caterpillar management. Coconut frondsor leeflets
containing parasitized pupariawere collected from
theaffected ecosystem and rel eased in newer areas
of infestation. At Aliyarnagar centre, atotal of 12,561
packets of Encarsiaparasitoid weredistributed to
4000 farmers. A multilocationtrial (MLT) of cocoa
clonesunder pamsisinprogresset different AICRP
centres viz., Aliyarnagar, Arsikere, Kahikuchi,
Ratnagiri and Vijayarai. Under evaluation of
performance of cocoavarietieshybridsasintercrop
in coconut garden, at Ambajipeta, VTLCH-2
recorded higher dry beans/ plant (2.1 kg) and was
at par withVTLCC-1and VTLCH-4 (1.8 kg/tree).

In respect of transfer of technology front,
different centreswereinvolved in conducting on-
farm, off-farm trainings, kisanmelas, and
participationinexhibition, diagnosticfiddvistsand
coveragethrough pressand media. The schedule
caste Sub plan (SCSP) wasimplemented to benefit
and improvetheir livelihood security in different
states.

| consderitaprivilegeto expressmy sncere
gratitude to Dr.TrilochanMohapatra and
Dr. Himanshu Pathak, Secretary, DARE and
Director General, ICAR for his constant support
given for the project. | am grateful to Dr.Anand
Kumar Singh, Deputy Director General (Hort.
Science)Dr. B.K. Pandey, ADG (Hort. Science-I1)
and gaff of Horticulture Science Divison, ICAR for
their support and necessary guidance. Thetechnica
guidance and help inimplementation of technical
programmesby Dr. AnithaKarun, Acting Director
and staff of ICAR-CPCRI, Kasaragod and Dr. R.
K. Mathur, Director and staff of ICAR-IIOPR,
Pedavegi aregratefully acknowledged. Theefforts
madeby all the staff of the centresduring execution
of variousprogrammesiswel | appreciated. Thehelp
rendered by Dr.AlkaGuptain Hindi trandationis
acknowledged with gratitude. The support and
coordination of Dr.SumithaS, Scientists, Smt. K.
Narayani, Private Secretary, Mr. Karunakara, and
Mr. Shankar, of AICRP Cell for bringing out this
report isappreciated.

May, 2023 (Dr. Ravi Bhat)
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3 T ARAHT FAfd HA T W1 7 1972
W A AT BEA! H AE I - T ML A FA

Ft 100% 318t 9 TR | Fqesil (FHF M) H 3uS
3T IHAH UTg T | AT WA + T 747 & T + I

& 329 § Y HIAT Y& HAT | JaAH | TH T W1
H AT WA, A arg, FURL, UTHIT M HHT AT
BAA b T H E, T ¢ BE A AW HAT TAT 2|
THTEIT (A1) & d&d A1 WA W 15, d a1 | 6,
U 9T 4, U W 4 9y #RA da1 dg § S
FETNE # RUd WEE AI-FAHEAM & AT
THA BT I T FA a1t 7 D E1 14 T 3R
| F5uTdT ST H AT Hg WIOT FI T F
SEH 13 [T F U T qETEE /I SETETT
T AT, TF IS F T 99 AT I TR
W.FH.IT FE # Rud £ av 2021 (Set-
FHER) BT Fole 669.35 TRT TIT AT M Tg FiorT
T gq TSI F U/ANEET T qAAE & OATHA F
75:25 % AR TR AR T FTHH ALF.FLI. B
75% 3R U9 F T/A0EET T Tt & 25%
FXAT AT T ZIN| Feld T Fanerat 3T AP0
T % Feat 7 100% T d6T ALFL I FRT
Ear 2|

FAHE AT
T A
A GUR

3T STUE by H 2014-2020 Ft 319 o H e B

HAA YO H & WG + ST ITF + 3 a6 TAA060T
+ ST TAVT IMTIA IUF & HAN & ;A
AT HY ST HI T IHAA U gt Bl TG |
T FIT 3 FHT HY 3T haA FATg T TR AT A +
MiETET SH + B WE + 39 IWH + A T
=T + 100% 3T S T% & Wi T BHA
YOGt § gl AT AT

TREME HHAT & FTT T A BT THIBT (T
IO ST + SHEGY), TN & U (G 797 T START
+ GIFAT TTHRBAT + T TH ZAT) M T AR 7
FI TIF T 7 3T TN TR bg |, T TS Bl TH BHA
H 9T gaeaY 2.25 % St I & 9 1,51,312/
- B9 B qEAT H, 77 gFeAT 3.16 F AT I
F Trr 2,54,206/- TOT FF qF 7T T H |

WE T TYF acd Jau—T & T 5 ag9% &7 J
(CaSO, 2H,0-1 =.am. 3fir MgSO,-500 o7 g &
are o d av) + geo qws 7yor (FeSO4, MnSO4,
CuSO4, ZnSO4, s 3T 3781 798 |l o) @
| %31 99 @ 9d 99 + A1 & Big Hied T +
TSR Tt - 100 o + wrmiaeet -0 am| + df
T UR-0 I 9T q% F IR ¥ g a9 =
NS FHE HH (I F @Y IUTH) A AT &

B TG BE/TAHU H F MRS T F ITaqH 39T/
qe/ad 144 &t F51 S T JRX & T |-2 § 135
T 3T B T A 133 At MR ITIaH AT WK
1393 9 gram |

T WY H ¥ 2033 H T 97 AT X A HIE F
AT & ST Seisier X TF o & 9 qd
gfrd I T SR HEY dRnet x UH drg S ¥
IoadH AHA (I@) 39S (76.7 &) T H T
HaEl X TH 918 S/ ™ uHl T 9% (602 7.1/
T TScl) TG B of TH TH 7 IHaA Sif aeifel X TH
3 2 "X 7 5.7° sy urEr vl
RARICICIS I )

qErT Il Aeel | AR 3T I Tg-e a
TEA YO AT & HeAihd ¥ 0 Fq NF qdl b
AT 37 IFAH BT ITS b Hebd A g1 AT WA +
TRT 797 3 7 + & WIE & AT Tssil BEA Tl
+ ST IWF + S IF AR + IRF (3N I TH)

3AET H 32% a% F TF I B M| HAAT B
JE TS M W @ I H 3.10 @ 9 A
FHRIT 3 Mg TF TH bl 2.60 @I &I &
HqHEe FAM: 4.38 AT 7T R M AR T TH
2.99 @R TUF F TEd It B T
HEA I
RE I ELE

100, 250 3fix 500 9 9t TH & F 77 q@rEor
AFRAT T B IHE F I6%5 13 7T HHIART H
TGTOT HAT AT GRIETOT H FE ST AT F I
HHEARMT H qAT § 4% TR + 16% TH
T BT ITH + 5% ZHATBIASIA Bl TN §THaT
I ug TS|

T TIA b T T I F To5 B STRIFARTSS
F AU B JAAT A A FoITER AR A W FF
BRAGT | I THT I aT$ H I07 & F T qH
FIT ST Fehal & | STHIT STUC g § THISTHAT BroarH
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FF (FUBIH HF) 3T SHEAT W HF BRAA
¥ W & 50 A & sigw T gEww 7.96 3
6.95 ® 0.0 ¥ avd b HH HAT ST Fbal 2|
AT STIRNT U

A, WA, J[TE AT IRpIY H dHTEl &
I W 100 #.a&Y, 9 # 5 AL WS
F WY AATHL 36 HEA 6 S H 1A BT ITAT
FA & A U4l F GIEINT F gt 7 27.0% a6
H FAE S Pl TF| TH IUAR & T OHEET 138
TEH/dTg/ad F ITHAH IUA I AT TG AT
# 97 wEet/ag/ad & qHEe St I 3.7 o
AT T4
Fle ydu=

T SUC b H MUY $ I¥ el 37

Annual Report 2022 M

FAGTH
ccccc

oY 3R PE W B T gHad Iuwr 1.05 Fb 7/
e G B T
Ut

THT & FIT ITAE R AHER §T THE H I
ST I/ U6 A6 T IMF 2| TF M BT F 407
AN BT F TH 3G IUThICT OF T IRT Jq H
JURT AT B I FH F AT IH A B ATH
ST T AT BIA & AU T (AT BHA & BT H
T 7| TIOMAT F g7 IAT BI G H qH
o T ITSAH | TE Helt YART T HoA & 9,59,600/
- &g # g | 13,03,065/- 0 39 [ e
§ WAl B | 39 ®EeA BT Y 39T 3.19 ar
3R AT W T FAAT F AT I AT BAT S
Thar 2|

IR T, qHTICEAH, STt 3T deTr
F FETE HIAO[EH ASATA R TFHA Al & HAT
#f FT 6600 sTHA 2erR, 1,77,050 . A< =4,
17,100 . g, 242 ewmea 3w 32,61,100
T.O%T ST HT JaROT FHIT AT I AR I T
TET TOTE AT GO WA EA FY TC| FTAR R
Hg H TR WSrams F Fa 12,560 ke 4000
FEET B TA @ HY AT

T A THg ARG F @7 FHIBT Hie TaeT
YO T % BN A TS q8d W H A =9 a9
ST & o @, 15 &=t F s 9w 0.05%
W & 9 $ qiF ggHE AR AH & dd & 10 &
TS ST TET B F T [T Y T 3 TR TR
bz # 15 ¥ Iy & At o S A # adieor ¥ TE
ST T B FHIPA HiS YL 0] q4 Wihd @S
H UTH a®s AT B AT A I @@ 52.2% ¥
22.5% % 3T 48.2% @ 20.5% FH 5t HAT M7
o T TEIOT T AT 3T Bie dreuTar | wwer 45.2 |
56.2% 3t 50.5 & 58.8% g7 Tt H M|
SEIEIS

ueghicers | 10 T #H TF IR IUT F
T qeaihd § HHY TF 3 & 3 of 4 § I=aan
arg orFrg 5.27 A 9 T 9 q a9 Idr ad ot Bt
TSI T AR |3 T 2 H I=aad 25.6 3R 3w
T AR 173.2 FI0./d% MR U T FRIT IuA
2478 ST AT ERW T X W3t 79 # a5t &t
T

AR dd g 9 § A T HH A BHAT HT
HATHA FHIAT TT| A AT + AT IETF + FleAt A
3R wHAT ¥ 166.2 F. UT/ATE B [E WX ST
T g HIEAr A H I ghan 3asr 0.726 AT w4 A

FiFl

RATT AT aTg ST HUT T ST & T o
e, YT de 37X IR T HaX B aTel J1al dalt J
FIH AT M JURN, AT TS T q dTg F
WEd T W BHA TOT Tl BT G107 T ST T 2 |
BIEEE (HIA), T U (AT TIM) 3 AATHAHT
(@ Aerrg) Roa dwmt # 12 af g adferor |
TMETTAGNH T TTH FUI-2 3R T T TA
T Ta-1 & yeei= B HAM FEE Sga¥ 9T T4
TR F I WF IS I H TE ITM T F 37 TAR
TR (T AAATS) TH TR (FERTE) M FTEFT (39+)
HPAL T < TA A W-16 7 < v §-20 usi A
FIAS Yl I AT T F d dT8 b dEd IoERT
(3T =R H T S TF W-57 M H I0F A qTeAT
T |
qraT

AT TRT | AT QEhT 1SS (T T T 37X 37
TR qNF & ITER) =dT {7 3R TF 99 qF H
ST @Tel &dT &1, A & TAT 6 94 § a9+ d
QIFRT BT WM TET & ST & 37 [TROT AT # F3Y
&% AIAT 9T qF HEH & 9T & TR 8 S 2|
q TS T3 ST % §d GTHT g e TepA0T A H7
HEIThA AT T TR ITET 47 F T OIS FheT
BT TAT 3R T THH B A HIAT 2 | Tg§ A I 7127
F PR T W YUY o9+ & U, 30T THAA
o HAT SR YA % T I8 qgd ITANI & | Astelipa
P I HIYoT a7 IRTRT F AT TR T W R’
TIHRT T (M F=g6, M IS0 GRT s
IS T ST AT AW & o0 3T BT FTeA
qTIA FIAT
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II.EXECUTIVE SUMMARY

The All India Coordinated 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 it isimplemented in 28 centres.
The AICRP (Palms) has 15 centers conducting
research on coconut, six on oil palm, four on
arecanut, four on palmyrah and seven on cocoawith
Headquarters at ICAR-CPCRI, Kasaragod. The
coordinating centres arelocated in 14 states and
oneunionterritory covering 13 SAUS/SHUS, one
CAU andfour ICAR institutes. The budget for the
year 2022 (January -December) was Rs. 669.35
lakhs and the schemeisimplemented through the
respectivesateAgricultura/Horticulturd Universties
on 75:25 basis, with 75% sharefrom ICAR and
25% share from State Agricultural/Horticultural
Universities. The centers of Central Agricultural
Universtiesand | CAR Indtituteshave 100%funding
fromICAR.

RESEARCHACHIVEMENTS
COCONUT
CROPIMPROVEMENT

At Veppankulam centre, thenut yield varied
from 55.60to0 97.00 nutsin COD and GBGD
X MOD respectively. Thesetting per cent varied
from 21.59 % (COD) to 33.78% (CGD x
MGD). Thewholefruit weight varied from
766.00 g to 1180.33g. The average was
928.85g with deviation of 140.379. Thetender
nut volume was higher in GBGD x MOD
(603.83 ml /nut) and lower in COD (326.40ml/
nut). Assuming 175 palms per hectare, the
tender nut yield washigher in GBGD x MOD
(10,250 litres) and lower in COD (3,175.97
litres). Theaverageyield of tender nut water
was6,336.87 litres.

Among the Dwarf x Dwarf combinations
planted during 2011 at Ratnagiri, hybrid GBGD
x MOD isapromising crossfor the earliness.
Thehybrid COD x MY D recorded the highest
tender nut yield (76.7 nuts) followed by the
hybrid GBGD x MOD (68.3 nuts) among the
entire Dwarf x Dwarf coconut hybrids. The
hybrid COD x MYD recorded maximum
volume of tender nut water (602.7 ml/nut)
whereas, thehybrid GBGD x MOD recorded
maximum TSSwith ascoreof 5.7 ° Brix.

CROPPRODUCTION

Integration of coconut with pasture crops
(Cumbu Napier hybrid + Desmanthus),
fodder trees (Sesbania grandiflora +
Leucaena leucocephala + Glyricidia) and
Telicherry breed of goatsrecorded net income
of Rs. 2,18,650 per ha as compared to Rs.
1,127,600 per hain the monocrop of coconut.
Nutrient monitoringwasdoneemploying NUT
MON Tool box. Under coconut monocropping
systemand cropping system—1| with balanced
fertilization (application of N, Pand K), there
was positivebalancefor Pand K and negative
balancefor nitrogen whilstin cropping system
— Il withimbalanced fertilization, therewas
negeativebaancefor N, PandK. GreenHouse
Gas (GHG) Emission was estimated in
Integrated Farming Systemtrid employing IFS
—GHG Estimation Tool obtained from Project
Directorate of Cropping Systems Research,
M odipuram. GHG emission from Integrated
Farming System wasnegative and henceitis
environmentaly safe.

Evaluation of Coconut based multispecies
cropping systemsunder coastal littoral sandy
s0il indicated maximum nut yieldin Coconut +
Garciniaindica+ Pinegpple cropping system
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with recommended nutrient application. The
vegetable (snake guard) yield was maximum
in Coconut + Garcinia indica + Vegetable
cropscropping systemwith Green manuring +
biofertilizers + organic recycling +100%
Recommended Doseof Fertilizer (RDF). The
maximum pineapple (var. Kew) yield was
recorded in Coconut + Garcinia indica +
pineapple cropping system with Green
manuring + biofertilizers+ organic recycling +
Soil test based nutrient application. Maximum
height and girth of Garcinia indica was
recorded in Coconut + Garcinia indica +
Vegetable Crops cropping systemwith Green
manuring + biofertilizers+ organicrecycling
+100% RDF.

CROPPROTECTION

Management of leaf blight disease

Root feeding with propiconozole @ 5ml in
100ml of water at threemonthsintervalsduring
Jan, April, July and October reduced the |l eaf
blight incidence by 27.0 per cent after 36
months of treatment. This treatment also
recorded thehighest nut yield of 138 nuts/ palm/
year and the B:C ratio of 3.7 as against 97
nuts’ palm/year inthe untreated control.

Pest M anagement

ThelPM drategies(Ingalaion of yelow sticky
trapsinthegarden, Threeroundsof neem ail
spray 0.5% at15 days interval and Three
roundsof jet water spray 10 daysafter Spraying
neem oil )for the management of rugose
spirdling whitefly wasstarted during themonth
of November 2018, in the COD palms (15
yearsold) at Aliyarnagar centre. Theresults
revealed that the gpplication of IPM strategies
ggnificantly reducedincidenceandintengity of
rugosespirdlingwhitefly from 52.206t022.5%
and 48.2 % to 20.5% respectively when
compared to the natural control where the
percent incidence and pest intensity was
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increased from 45.2 to 56.2% and 50.5% to
58.5% respectively.

A total of 7000 numbersof Bracon hebetor,
1,87,050 numbers of G. nephantidis, 17100
numbersof P.imbrues, 275 Tricho cardsand
32,61,100 number s of P. astur eggs were
supplied tothefarmersof East Godavari, West
Godavari, Visakhapatnam and Srikakulam
districts of Andhra Pradesh, Bhadradri
K othagudem, Medchd and Khammamdidtricts
of Telangana from Ambajipeta centre.
Coconut fronds or leaflets containing
parasitized pupariawere collected from the
affected ecosystem and released in newer areas
of infestation. At Aliyarnagar centre, atotal of
13,165 packets of Encarsia parasitoid were
distributed to about 4000 farmers.

OlL PALM

Seven different intercropswereevaluatedin
oil-pamgardena Mulde. Themaximumyield
of oil pAdmwasrecorded intreatment Oil PAm
+ Red Ginger + Black pepper with bunchyield
of 166.2 kg/pam. Thebush pepper recorded
maximum yield of 0.726g per plant and
maximumyield of dry berrieswas1.05kg/plot.

COCOA

Cocoa genotypes are under evaluationin 8
AICRP (Palms) centres covering west coast,
east coast and NE regions and different
cropping systemsincluding arecanut, coconut
and oil pam gardens. From the 12 year old
trial at Kasaragod (K erala), Ambgjipeta(AP)
and Veppankulam (TN), VTLCH-2, VTLCH-
2 and VTLCH-1 were identified as best
performersrespectively intheregionsunder
coconut. Fromtheinitia yearsof evauation, it
was observed that among 8 year old trees of
Aliyarnagar (TN), Ratnagiri (Maharashtra) and
Kahikuchi (Assam), VTLCP-16, VTLC-17
and VTLC-20 were found to be best
performing respectively, whereasVTLC-57
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washighyielding at Vijayara (AP) under oil
pam.
PALMYRAH

Jaggery powder prepared form fresh neera
(collected as per CPCRI method) givesgood
colour and shelf lifeup to oneyear, whereas
jaggery fromtraditiona method turnsinto dark
colour and spoil within 3 monthsunder room
temperature with normal packing. Palmyrah
tender fruit processing machine developed by
CIAE wasevauated and it reducesdrudgery
andtimefor endosperm separation. Itwasaso
observed that the machineisuseful for both
skilled and unskilled personsat cottage level
selling of endosperm. Dehydrated tuber and
tuber flour was commercialized and one
consignment wassent to UK throughan NGO
(ASHA Chinturu, AP) and income generated
totribal people.

MEETINGSHELD:

‘The 31*Annual Group Meeting of All IndiaCo-
ordinated Research Project on PAlmswas conducted
at Central Plantation Crops Research Institute,
Kasaragod from 16-18 September 2022, which
coincided with the Golden Jubilee Year of AICRP
(Palms). The meeting was inaugurated on 16
September 2022 by Dr. V. Geethalakshmi, Vice
Chancellor, Tamil NaduAgricultural University,
Coimbatore. The formers Project Coordinators
Dr.PRethinam, Former Executive Director, ICC
(APCC), Jakarta, Dr.S.Arulraj, Former Director,
IIOPR, Pedavegi, Dr.H.Hameed Khan Former
Project Co-ordinator of AICRP (Palms) and
Dr.H.PMaheswarappa, Director of Research,
UHS, Bagalkot were the Guests of honour.
Dr.R.K.Mathur, Director, |OPR, Pedavegi, Dr.V.S.
K orikanthimath, Former Director, ICAR Research
Complex for Goaand Dr. P. Chowdappa, Former
Director, ICAR — CPCRI Kasaragod, also
participatedintheinaugural session.

Dr. Ravi Bhat, Acting Head (Crop
Production) and Scientist in-charge, Project Co-
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ordinator Cell, CPCRI, Kasaragod welcomed the
dignitariesand del egatesinwhich hehighlighted the
yeomen service and spade work of the Former
Project Co-ordinators of AICRP (Palms) in
moul ding the programmeto hit severa milestonesin
the Plantation Crops Sector. The Project Co-
ordinator presented abrief note on the mission of
the Project Directorate sinceitsgenesisin1972 on
fivemandate crops- Coconut, Oil palm, Palmyrah,
Arecanut and Cocoadistributed across 28 AICRP
centres of 14 States, 13 State Agricultural
Universities, 4 ICAR institutes and one Central
Agricultural University of thenation. He opined that
the release of Oil plam variety NRCOP — 4,
identification of the precocious coconut hybrid
Godavari Gangaand Tall x Tal hybrid combinations
of coconut, Coconut based multispecies cropping
system modelsin transformation of unproductive
ecosystems to vibrant environment, Integrated
Nutrient Management for higher productivity and
profitability of dwarf coconut, Development of
location specific Integrated Farming System models,
I ntegrated Pest and Disease Management modules
for themanagement of stem bleeding, lesf blight and
Rugose Spiraling Whtiefly in coconut stands
testimony to the work of AICRP (Palms).
Intercropping of Burmese Coriander in Arecanut
System, multiplication of superior cocoa clones
VTLCH 7 and 14 for planting material production
to cater the need of North East Indiaand export of
aconsignment of dehydrated tuber and tuber flour
of PAmyrahto UK wereunderlined by him. Taking
technology to the farmers’ door steps and to the
technol ogically deprived through seriesof trainings
under SCSCP/ TSP mission, supply of biocontrol
agentsto curb pest and disease menace, supply of
elite seedlings of plantation cropsremain added
strength of the programme.

Dr.V.Geethalakshmi, Vice Chancellor,
TNAU, Coimbatore in her Inaugural Address
applauded AICRP (Palms) for the release of 21
varietiesof coconut and 11 varietiesof arecanut and
abouquet of crop production technol ogiestowards
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improving thestandard of living of theplantationcrop
growers. Non scientific management and senilepams
remain major impediments in achieving higher
productivity. She al'so emphasized the need for
devel oping varietiestol erant to pests, diseasesand
to weather extremities. She invited the palm
researchers to enlighten the farmers on crop
diversification and value addition to overcomethe
frequent depressionin price chart of copraand aso
to devise strategiesto enhancewater useefficiency.
She outlined the scopefor oilpalm and palmyrah
and hinted theneed for Mechanizationand Artificia
Intelligencewith roboticsand sensorsin the eraof
labour scarcity. Following the Inaugural Address,
Dr.PRethinam, Founder Director, [l OPR, Pedavegi
in hisGolden Jubilee L ecture“Reminiscenceson
Research Imprints of AICRP (Palms)” listed the
gloriousachievementsof AICRP (Palms) inits50
years journey in terms of release of improved
varietiescatering to thedemandsof thefarmers, path
breaking research technologies like Cropping
Systems Approach, Eradication of Tatipakka
disease in Andhra Pradesh and effective
management of Basal Stem Rot of Coconut. Heset
forth the need for establishment of Centre of
Excellencein Palmyrah asthisdrought hardy crop
provideslivelihood security totherura unemployed.
Hecongratulated al thetorch bearersof theAICRP
(Palms) schemefor placing the programmeinthe
pinnacleof grandeur.

Dr. H. Hameed Khan, Former Project Co-
ordinator in hisfelicitation appreciated therigorous
efforts of palm scientists in addressing location
specific problemsand for improving theproduction
base. Herolled out ared carpet to intensify research
invalue addition of coconut. Dr.S.Arulrg), Former
Director, IOPRinhisfdicitationexpressvely looked
back the social concern of the palm scientistsin
overriding theemotiona setbacksof thefarmersin
the events of natural disasters.
Dr.H.P.Maheswarappa, Former Project Co-
ordinator, AICRP(Palms) and Director of Research,
University of Horticultural Sciences, Bagal kot
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attributed the accoladeslike Best AICRP Centre of
ICAR during 2015 and ‘ OUTSTANDING' rank
of Quinquennial Review Team of 2020 to the
exemplary guidance of the predecessorstogether
with theindustrious efforts of the palm scientists
garnished with enthusiasm acrossthe nation.

Dr. Anita Karun, Director, CPCRI and
Project Co-ordinator (Acting), AICRP(Pams) in
the Presidential Addressextended profusegratitude
to theentire palm scientistsfor the achievements of
AICRP (Pams) which helped transform thelivesof
the pam growerstowardseconomic prosperity. She
alsowished that all the palm scientistsshouldjoin
handsto takethe Al CRP (Palms) programme and
plantation crops sector to greater heights in the
nation. Theinaugural session concluded withthe
formal vote of thanks by Dr. P. Subramanian,
Principa Scientist (Agronomy), CPCRI, Kasaragod.
About 100 participantsfrom acrossdifferent AICRP
centres of the nation attended the Annual Group
Meet. Navsari Centre, Gujarat received the Best
AICRP (Pams) CentreAward for the year 2021.
Bouquet of publications in terms of Technical
Bulletins, bookletsand fol dersprepared by thepalm
scientissswererdeasedintheevent. Theinaugura
session was followed by technical sessions on
Genetic Resourcesand Crop Improvement, Crop
Production, Crop Protection and Post Harvest
Technology.
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I11.PROFILE OFAICRPONPALMS

Among the plantation crops, coconut (Cocos
nuciferal.), arecanut (Areca catechulL.), oil palm
(Elaeis guineensis Jacq.), pamyrah (Borassus
flabellifer L.) and cocoa (Theobroma cacao L.)
play asgnificant roleinthe sustainablelivelihood of
millionsof smal and margind farmersinthecountry.
TheAll India Co-ordinated Research Project on
pamscameinto 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 varietieshybridsunder different
locationsand tofacilitate release of varieties/
hybrids of palms and cocoa through multi-

Toimproveinput useefficiency and develop
|ocation-specific palm basedintegrated 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

The project isimplemented in 28 centerswithits
headquartersat ICAR-CPCRI, Kasaragod and at
present 15 centres are working on coconut, Six on
oil palm, four on arecanut, four on palmyrah and
seven on cocoa. The coordinating centers are

location testing (MLT). located in 14 statesand one union territory covering
13 SAU’s/SHU'’s, one Central Agricultural
Univergity andfour ICAR ingtitutes.
Sate Center/L ocation Area of Research University/ I nstitution
Andhra Ambajipeta: Horticultura Research | Coconut: Crop Dr.Y.S.RHorticultura
Pradesh Station, Ambagjipeta, East Godavari | Improvement, Crop University, West
Dt. - 533 214 Production & Crop Godavari Dt.,Andhra
Phone: 08856-244436/243711 Protection Pradesh - 534 101
Pandirimamidi: Horticulturd Pdmyrah: Crop

Research Station, Pandirimamidi,
Ramapachodaram, East Godavari

Improvement, Crop
Production & Post

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 Ingtitute of Oil Oil pam: Crop

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

Indian Council of
Agricultural Research
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Andamanand | Port Blair: Central Idand Coconut and Arecanut: Indian Council of
Nicobar Agricultura 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 Agricultural College, | Coconut: Crop Bihar Agricultura
Sabour, Bhagalpur Dt. - 813210 | Improvement & Crop University, Sabour,
Phone: 0641-2451001 Production Bhaga pur, Bihar - 813
Pamyrah: Crop 210
Improvement & Post
Harvest Technology
Chhattisgarh | Jagdal pur: 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 Agriculturd | 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 - | ProductionCocoa: Crop | Gujarat - 396 450
396 450 Improvement
Phone: 02637-282144
Karnataka | Arskere: Horticultura Research Coconut: Crop Univergty of
and Extension Sation, Arsikere, Improvement, Crop Horticultura Sciences,
Hassan Dt. -573 103 Production & Crop Navanagar, Bagalkot,
Phone: 08174-291565/291711 Protection Karnataka - 587 102
Sirsi: Horticulture Research and Cocoa: Crop
Extension Centre, Sirg, Uttara Improvement
KannadaDt.- 581 401
Phone: 08384-226797/247787
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Bavikere: Agriculturd and
Horticultural Research Station,
Bavikere, Chikkamagal uru—577
144

Phone:08261 255122

Oil palm: Crop
Production

Shivamogga: Arecanut Research
Centre, College of Agriculture,

Arecanut: Crop
Improvement, Crop

Univergty of
Agriculturd &
Horticultura Sciences,
Navile, Shivamogga,
Karnataka- 577 225

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
Filicode: 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 Centre, | Cocoa: Crop
KerdaAgricultura Universty, Improvement
Vellanikkara, Thrissur Dt. —680
656
Phone: 0487-2438457

Maharashtra | Mulde: Collegeof Horticulture, Oil palm: Crop Dr. Balasaheb Sawant
Mulde, Kuda Tauk, Sindhudurg | Improvement & Crop KonkanKrishi
Dt. - 416 520 Production Vidyapeeth, Dapoli,
Phone: 02362-244231/244232 Ratnagiri Dt.,

Ratnagiri: Regiona Coconut
Research Station, Bhatye,
Ratnagiri Dt. - 421 612
Phone: 02352-255077

Coconut: Crop
Improvement, Crop
Production & Crop
Protection

Cocoa: Crop
Improvement

Weakawali: Central Experimental
Station, Asond block, Wakavali,
Daopli Taluk.Phone: 02358-
282417

Arecanut: Crop
Improvement & Crop
Production

Maharashtra- 415712

10
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Odisha Bhubaneswar: Department of Coconut: OdishaUniversity of
Horticulture, (OUAT), Crop Improvement & Agricultureand
Bhubaneswar - 751 003 Crop Production Technology,
Phone: 0674-2397463 Cocoa Bhubaneswar, Odisha-
Crop Improvement 751 003
TamilNadu | Aliyarnagar: Coconut Research Coconuit: Tamil NaduAgricultura
Station, Aliyarnagar, Coimbatore | Crop Improvement, University, Coimbatore,
Dt. - 642 101 Crop Production & Tamil Nadu - 641 003
Phone: 04253-288722/283662 Crop Protection
Cocoa:
Crop Improvement
Killikulam: Agricultural College& | PAmyrah:
Research Indtitute, Killikulam, Crop Improvement &
Vallanad, Tuticorin Dt. - 628252 | Crop Production
Phone: 04630-261226
Peattukkottai: Agricultural Research | Oil palm:
Station, Pattukkottai, Thanjvur Dt. | Crop Improvement &
-614 602 Crop Production
Phone: 04373-235832
Veppankulam: Coconut Research | Coconut:
Station, Veppankulam, Thanjavur | Crop Improvement,
Dt. - 614 906 Crop Production &
Phone: 04373-260205/202534 Crop Protection
Tdangana KondaMalepaly: Horticultura Pamyrah: Sri KondaLaxman
Research Station, Konda Crop Improvement & Telangana State
Mallepaly Mandal, NalgondaDt.- | Post Harvest Technology | Horticultural University,
508 243 Raendranagar,
Hyderabad, Telangana—
500 030
West Bengd | 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

11
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Budget
The gudget for theyear 2022 wasRs. 660.56 |akhs (ICAR Share)
(Rs.inlakhs)
Sl. No. Head Expenditure
1. Pay and allowances 438.27
2. TA. 0.50
3. RC 173.03
4, HRD 4.55
5 NRC 6.10
6. NEH Capital 6.11
7. TSP 10.50
8. SCSP 21.50
Total 660.56
M ode of implementation Saff strength
Theproject isimplemented through the respective Category Present strength
SateAgricultura/Horticultural Universtieson 75:25 e 35
basis of which 75% is|CAR share and 25% share i
isfrom SateAgricultural Universities. Technica 20
Supporting 17
Total 72

Saff Position

HEAD QUARTERS

Project Coordinator’sCell, ICAR-CPCRI, Kasaragod, Kerala- 671124

Project Coordinator

: Dr. AnithaKarun (upto 30.11.2022)

: Dr. Murdidharan (from 1.12.2022)

Scientist In-charge : Dr. Ravi Bhat

Scientist (SPMA) : Dr. SumithaS.

Private Secretary :Mrs. K. Narayani

Skilled supporting staff : Mr. M. Shankara

Clerica Assistant :Mr. S. Karunakara

ANDHRA PRADESH

Horticultural Research Sation, Ambajipeta, East Godavari Dt. - 533 214 (Phone: 08856 —243847)
Scientist (Horticulture) : Mr. Kireethi

Scientist (Entomology) : Dr.Annosha

Scientist (Pathology) : Dr. Govardhan Rao

12



mom  [CAR-AICRP ON PALMS

Annual Report 2022

\

FAGTH
ccccc

Horticultural Research Sation, Pandirimamidi, Ramapachodavaram,
East Godavari Dt. - 533 288 (Phone: 08864 —243577)

Scientist (Food Sci. & Tech.) :Dr.P.C. Vengaiah
Scientist (Horticulture) : Dr. K. RajendraPrasad
LabAssgtant : Mr. Pattabhi Ramayya

Horticultural Research Sation, Vijayarai, West Godavari Dt. —534 475
(Phone: 08812-225431; Fax: 08812- 225826)

Scientist (Agronomy)

: Dr. P Madhavilatha

Senior Technical Assistant

: Mr. B. B. Ramaswami

| CAR- Indian I nstitute of Oil Palm Resear ch, Near Jawahar Navodaya Vidyalaya,

Pedavegi, West Godavari Dt. —534 450 (Phone :08812-259409/259532)

Principa Scientist (Agronomy)

: Dr. G Ravichandran (from 09-10-2021)

ANDAMAN & NICOBAR ISLANDS

| CAR- Central Iland Agricultural Research Institute, Port Blair - 744 101
(Phone: 03192 250436; Fax: 03192-251068)

Scientist (Horticulture)

: Dr.AjitArunWaman

ARUNACHAL PRADESH

Collegeof Horticultureand Forestry, Central Agricultural Univer sity, Pasighat,
East Siang Dt. - 791 102 (Phone: 0368- 2224887; Fax - 0368- 2225066)

Scientist (Horticulture)

: Dr.BarunSingh

ASSAM

Horticultural Research Sation, Kahikuchi, Guwahati, Kamrup Dt.-781 017

(Phone: 0361- 2840232)

Principa Scientist (Horticulture) : Dr. J. C. Nath
Senior Scientist (Horticulture) : Mrs. Rinku Moni Phukon
Technical Assstant . Shri. Rgjaram Patowari

CHHATTISGARH

Shaheed Gundadhur Collegeof Agriculture& Research Institute, Kumhrawand Farm,

Jagdalpur, Bastar Dt. - 494 005 (Phone: 07782- 229150; Fax: 07782- 229360)

Scientist (Horticulture) : Dr. BeenaSingh
Scientist (Agronomy) : Shri. P K. Salam
Technical Assstant : Mr. Rgjesh Kumar Patel
GOA

| CAR- Central Coastal Agricultural Research I nstitute, Ela, Old Goa - 403 402
(Phone: 0832-2284678/ 79; Fax: 0832-2285649)

Principa Scientist (Horticulture)

:Dr. V. Arunachalam

13
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GUJARAT

Regional Horticultural Research Station, ASPEE Collegeof Horticultureand Forestry,
NavsariAgricultural University, Navsari - 396450 (Phone: 02637-282144)

Scientist (Horticulture) : Dr. Pankg Pandurang Bhalerao

KARNATAKA

Horticultural Research and Extension Sation, Arsikere, Hassan Dt. —573 103
(Phone: 08174 - 291565)

Senior Scientist (Horticulture) : Dr. Jagadeesha (From 11-08-2021)
Scientigt (Pathology) : Dr. KiranKumar K C

Scientist (Entomology) : Dr. G S. Chandrashekar

Technical Assgtant : Ms. Swetha

: Mr. K. E. Dayananda

Collegeof Agriculture, Navile, Shivamogga Dt. —577 216 (Phone: 08182267011)

Principa Scientist (Plant Pathology) : Dr. B. GangadharaNaik

Agricultural and Horticultural Research Station, Bavikere,
Chikkamagaluru Dt. 577 144 (Phone: 08261 255122)

Scientist (Horticulture) : Dr. NagargappaAdiavappar

Horticulture Resear ch and Extension Centre, Sirsi, Uttara K annada Dt.- 581 401
(Phone: 08384-226797/247787)

Scientist (Horticulture) : Dr. SudheeshaKulakarni

KERALA

| CAR- Central Plantation CropsResear ch I nstitute, Kasar agod- 671 124 (Phone: 04994-232893)
Principa Scientist (Agronomy) : Dr. P. Subramanian

Regional Agricultural Research Sation, Pilicode, Kasaragod Dt. —670 533
(Ph: 0467-2260450/2282737)

Principal Scientist (Plant Breeding) : Dr. NinithaK U

Cocoa Research Centre, KeralaAgricultureUniversity, KAU P.O. Vellanikkar a,
Thrissur, K erala- 680656 (Phone: 0487-2438457)

Senior Scientist (Plant Breeding) : Dr. B. Suma

MAHARASHTRA

Collegeof Horticulture, Mulde, Kudal Taluk, Sindhudurg Dt. —416 520
(Phone: 02362 244231 — 244232; Fax: 02362 — 244231)

Scientist (Horticulture) : Dr. Prashant Debagje

Senior Technica Assistant :Shri N. M. Naik

Regional Coconut Resear ch Station, Bhatye, Ratnagiri Dt. —421 612
(Phone: 02352- 235077; Fax: 02352 —235331)

Senior Scientist (Plant breeding/Horti.) | : Dr. K.V.Marshe

Scientist (Agronomy) :Dr.S.L.Ghavae

14
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Scientist (Entomology) : Dr. S. M. Wankhede

Agricultural Assgtants :Mr. S. B. Chavan
: Mr.N. M. Madhav

Central Experimental Station, Asond block, Wakawali, Ratnagiri Dt. (Phone: 02358-282417)

Scientist (Horticulture) : Dr. C. M. Praful

ODISHA

Department of Horticulture, OUAT, Bhubaneswar — 751 003 (Phone: 0674 —2390463)
Scientist (Horticulture) : Dr.A. K. Sahoo

Technical Assgtant :Mr.P.C. Behera

TAMIL NADU

Coconut Research Sation, Aliyar nagar, Coimbatore Dt. —642 101 (Phone: 04253- 288722)
Scientist (Horticulture) : Dr. V. Sivakumar

Scientist (Entomology) : Dr. B. Vinoth Kumar

Scientist (Agronomy) : Dr. C. Sudha akshmi

Scientist (Plant Pathol ogy) :Dr. P Latha

Technica Assgtant :Mr. M. Panjaingam

Agricultural Research Sation, Pattukkottai, Thanjavur Dt.—614 602 (Phone: 04373 —235832)
Scientist (Horticulture) : Dr.M. Tamil Selvan

Senior Technical Assstant : Th. S. Vivekananthan

Coconut Research Sation, Veppankulam, Thanjavur Dt. - 614 906 (Phone: 04373- 260205)
Scientist (Horticulture) : Dr. R. Arun Kumar

Scientist (Agronomy) :Dr.R. Babu

Scientist (Plant Pathology) :Dr. Surdi Rgjan

Technica Assgtant : Mrs. B. Sundari: Mr. P. Nallathambi

Agricultural College& Research Institute, Killikulam, Vallanad,
Tuticorin Dt. —628 252 (Phone: 04630 — 261226; Fax: 04630 — 261268)

Scientist (Horticulture) : Dr. C. Ravindran

Technical Assgtant : Smt. P AnanthaBai

TELANGANA

Horticulture Research Sation, Konda M allepally Mandal, Nalgonda Dt. —508 243
Scientist (Horticulture) : Dr. T. Suresh Kumar

WEST BENGAL

Department of Plantation Crops, Faculty of Horticulture, BCKVYV, Mondouri (Kalyani), Nadia
Dt. -741 235 (Phone: 033- 25827574)

Senior Scientist (Horticulture) : Dr. Dipak Kumar Ghosh (LKN)

Technica Assstant : Vacant
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V. Genetic Resourcesand Crop | mprovement

4.1. Coconut

Coc./Gen.1: Conservation and evaluation of
coconut genetic resources in different agro
climaticregions

Evaluation of conserved ger mplasms

Thistrial waslaid out at Bhubaneswar, Navsari and
Sabour centresfor conservation and multi-location
testing of coconut germplasmfor yield aswell as
biotic and abiotic stressreactions. Thetrid waslaid
out asun-replicated observational experiment with
14 palms per genotype at Sabour and 5 palms per
genotype at Bhubaneswar and Navsari centres.

Bhubaneswvar

At Bhubaneswar centre, the experimental materia
included 16 genotypescomprising of 12tall and 4
dwarf genotypes planted during 2004 as an un-
replicated trid. Among thetal | accessions, shortest
height (4.35m) wasrecorded in JavaTall followed
by Pratap (4.47 m). Maximum girth (109.75cm) at
Im height from ground level was observed in
Zanzibar tal. Maximum number of functiond leaves
(32.00/palm) was observed in St. Vincent.
However, maximum number of annua leaf production
(10.6), number of inflorescence (10.4) and female
flowers (212.6/palm) was recorded in the
germplasm Andaman Ordinary. Maximum nuts/
pal m/year (50.60) wasnoted inAndaman Ordinary.
Among the dwarf cultivars, shortest plant height
(3.80m) wasrecordedin GBGD followed by COD
(3.94 m). However, among the dwarf accessions,
GBGD performed better by producing maximum
number of functional leaves (24/palm) aswell as
highest number of femaleflowers(204.33). Onthe
other hand, thehighest number of nuts(49.00/pam/
year) wasrecordedinMY D. Thepoor performance
of pamswasdueto cyclonic storm*“FANI” which
occurred during 3 May, 2019 and palms are
reviving gradually and yield is also increasing
gradudly.

Navsari

Two dwarf and fourteentall genotypeswere planted
during August, 2014. The maximum annual |eaf

production (10.58), total number of leavesonthe
crown (31.67 numbers), maximum numbers of
inflorescence per annum (10.67 numbers) and high
nut yield/palm/year (51.72 nuts) wererecordedin
Kappadam Tal. The highest |eaf length (563.69 cm)
and petiole length (186.38 cm) wererecorded in
PHOT while, LCT flowered early at theageof 43.33
months after planting. Regarding the reaction of
biotic stresses, 2-3% palms of all genotypes are
infected by rhinoceros beetle whereas, therewas
no other infestation of pestsand diseases observed
intheexperimenta plot.

Sabour

The experiment beganin 2011 asan observational
trial with 14 coconut genotypes, and seedlingswere
planted during 2011, 2012, and 2013. Based on
the observations on growth parameters, maximum
palm height wasnoted invariety Shakhi Gopal (6.87
m) followed by MY D (6.61.m). Tiptur Tall had the
shortest palm height (3.60m), followed by
Arasampatti Tall (2.85m) and Gonthemballi (3.88
m), respectively. Themaximum number of functiona
leaveswasnoted in Shakhi Gopal Tdl (22.4 eaved
plant) followed by COD and MOD with 21.0 and
20.8leavesrespectively. Theearliest toflower was
MY D (63.0 monthsafter planting) and COD (65.0
monthsafter planting). Shakhi Gopal wasthe most
productivevariety in Sabour conditions, yieding 71.0
nuts per palm, followed by COD (61.0 nuts/palm)
and MY D (58.0 nutg/palm).

Collection, conservation and evaluation of
location specific germplasms

Thistrid wasinitisted withaview to collect, conserve
and evaluatesthelocal germplasm of coconut for
yield and response to biotic and abiotic stresses.
Theeva uation materialscompriseof 10to 15loca
germplasms(with1C No.) collectedin each centre,
someareevauated inreplicated field experiments
and somearein observationd fieldtrias.

Aliyar nagar

A total of eleven coconut ecotypeswere collected
during 2007 at Aliyarnagar centre and established
for evaluation during 2008. Among the local
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germplasm collections, five ecotypes (IC 610370,
1C610375, 1C610376, and 1C610377
&1C610378) wereevauatedinreplicatedtrial and
theremaining six genotypes (1C610371, 1C610372,
1C610373, 1C610374, 1C610375 &1C610379)
were evaluated as un-replicated observational
experiment.

Five ecotypesare being maintained under
replicated experiment. Theloca ecotypel C610375
recorded the minimum trunk height (3.39m) and
pronounced itsdwarf stature among the ecotypes
under replicated trial. The genotype 1C610370
registered themaximumvauesfor trunk girth (114.5
cm), number of leaf scarsin 1 mlength (15.6), annua
leaf production (11.5/palm/year), number of
functional leaves (36.3), number of inflorescence
production (10.8/palm/year), number of spikelets
per inflorescence (38.3), number of buttons per
inflorescence (25.6) and annual nut yield (105.6/
palm/year). Thetotal |leaf length (563.4 cm) and
petiole length (148.3 cm) were maximum in
1C610376. The genotype | C 610378 wasfound to
be superior for fruit component parametersviz.,
maximumfruit length (25.9 cm), fruit breadth (18.4
cm), fruit weight (1863.5 g), de-husked nut weight
(746.1 g), copraweight (185.6 g/nut) and volume
of tender nut water (337.5 ml). The genotype
1C610370 recorded maximum coprayield per palm
(16.5 kg) and coprayield per hectare (2.9 t/ha).
Thehighest kerndl thickness (1.4 cm) wasrecorded
in1C610375.

Ambajipeta

Thirteen local elite germplasm accessions were
collected fromtraditional coconut growing districts
viz Srikakulam, East and West Godavari districts
of Andhra Pradesh and seedlingswereraised. The
experiment waslaid out during February 2013. Five
accessions out of thirteen viz., 1C610311
1C610309, 1C610306, C610307 and 1C610310
wereplantedin RBD with four replicationsand four
pamsineachreplication. Remaining eight accessons
wereplanted asan observationa trid withsix pams
per accession andit isin vegetativeto bearing stage.

The data pertaining to growth attributing
characters for the year 2021 were recorded and
sgnificant differenceswerenoticed among different
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accessions. The maximum palm height (3.37 m),
number of leaveson crown (29.44), totdl leaf length
(5.54 m) and petiole length (155.75 cm) were
recorded in 1C610311, whilethe maximum palm
girthat 1 m height (106.45 cm) and the annual |eaf
production (12.88) wererecordedin1C610306 and
1C610309 respectively. With regard to flowering,
C610310 wastheearliest to flower in 37 months.
Yield attributing charactersfor the year 2020-21
showed significant variation for number of nutsper
annum. Higher nut yield (88.95 nuts/pa m/year) was
recorded in1C610306 whichwasgstatisticaly at par
with |C610307 (84.83) and |C610309(69.29).
The lowest yield (49.50 nuts/palm/year) was
recorded in 1C610310. With regard to tender nut
charactersof loca germplasms, themaximum tender
nut fruit weight (1429.35 g), water content (347.50
ml), TSS(7.55 Brix°®) and sweetness of water was
good inC610310.

Arsikere

A total of fivelocal germplasm viz,, 1C610333,
1C610339, 1C610341, 1C610342 and 1C610343
were planted inareplicated trial during July, 2013.
Maximum plant height (5.76 m), plant girth (150.4
cm), functional leaves per palm (22.9), dehusked
nut weight (760 g), kernd thickness (1.4cm), kernel
weight (395 g/nut) and copra content (354 g /nut)
were observed in 1C610339 followed by
1C610341. Among thefivedifferent genotypes, the
1C610339 hasrecorded more number of nuts per
palm (60.0/year) and observed to be earliest to
flower at 60 months after planting followed by
1C610342 (55 nuts/palm) and 1C610341(50 nuts/

pam).
Bhubaneswvar

A fiddtrid wasinitiated during December 2003 with
eleven local ecotypes as a non-replicated
observational trial with 10 palms per ecotypes.
During the period of study it was observed that
1C612467 performed better ascompared to others
by producing maximum number of inflorescences
(9/pam/lyear), number of femaleflowers(157.10/
palm/year) and high nut yield (41.90/palm/year).
However, 1C612467 registered shortest plant height
(5.03 m). Maximum number of functional leaves
(28.11/palm) and annual leaf production (10.56/
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palm/year) wasrecorded in 1C612459 and longest
leaf (6.35m) wasfound in1C612465. The palms
weredamaged severely duetothe cyclone®FANI”
which occurred on 3¢, May, 2019. However, pams
arerecovering andyiddisincreasing gradually.

Jagdalpur

Thesixlocally collected accessonswereplantedin
July 2011 in RBD with four replicationsand four
palms per replication and observationson growth
parameterswererecorded. Thedifferencein petiole
length, leaf length, annual leaf production aswell as
the number of functional leaveswasnot significant
among genotypes. However, the maximum plant
height and plant girth at base was recorded in
1C610325 (6.30m and 146.8 cm respectively). The
number of inflorescences, number of femaeflowers
and number of buttons were observed to be the
maximum in 1C610324 (11.5, 14.5 and 12.1
respectively). |C610324 wasthe earliest to flower
as compared to the other genotypes. With regard
to the pest incidence, rhinoceros beetleincidence
wasmaximumin|C610328 (3.7) whilethered pam
weevil incidencewasthehighest in1C610325(8.9).
The incidence and intensity of rugose spiriling
whitefly wasthe maximumin1C610327 (34.3 and
22.1) respectively.

Kahikuchi

The experiment wasinitiated at Kahikuchi centre
with 10 local accessions|C 610353 to 1C 610362
along with two check varietiesviz., Kamrupaand
WCT under replicated trial during 2005. Five new
coconut genotypes viz., 1C610363, 1C610364,
1C610365, 1C610366 and 1C610367 were also
collected fromtwodigtrictsof Assamviz,, Nowgaon
and Marigaon and planted during 2009 in anon-
replicated singlerow planting with six palms per
genotypeasobservationd trial.

The maximum number of leaf scars(15.6) in
1 m length was observed in 1C610357, whereas
thelowest (12.5) wasrecorded in 1C610358. With
regard to reproductive characters, the maximum
number of inflorescences (11.8), and fruit setting
(30.6%) wererecorded in Kamrupafollowed by
the genotype 1C610357 and the lowest valuesfor
number of inflorescencesand femal eflowerswere
obtained in 1C610358. Among the accessions,
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significantly the highest nut yield of 86.7 nuts/pam/
year wasobserved in |C610357 whilethelowest
(64.8 nuts/palm/year) wasfoundin |C610355. With
regard to nut characteristics, the 1C610354
recorded the highest de-husked nut weight, weight
of husk, percentageof husk, kerndl thickness, kernel
wel ght and copracontent/nut. However, coprayield
washighest (16.4 kg/palm) in Kamrupawhich was
at par with1C610357 (15.3 kg/palm). With respect
to pest incidence, the minimum incidence of
rhinoceros beetleinfestation (3.1%) wasrecorded
in Kamrupa, while highest of 9.5% wasfoundin
1C610361. No incidence of eriophyid mite and
RSW was noticed.

Mondouri

A total of tenlocal ecotypeswere collected from
different districtsof West Bengd . Out of theselocal
germplasms, five (IC 612447, 1C612448,
1C612449, 1C612450 & 1C612451) were planted
inreplicatedtria during 2007 andremainingfiveloca
genotypes (1C612452, 1C612453, 1C612454,
1C612455 &1C612456) were planted in
observational trial during 2009. The ecotype
1C612449 recorded maximum palm height of 6.89
m followed by 1C612448 (6. 80m). 1C612450
recorded minimum trunk height of 333.7cm.
1C612450 recorded maximum basal girth of
160.7cm whereas 1C612447 recorded minimum
basal girth of 114.7cm. Number of functiond leaves
per palm was maximum (11.3) in 1C612449
followed by 1C612450 (11.3). The ecotype
1C612450 recorded maximum 12.3 number of
inflorescence/palm/year whereas 1C612449
recorded minimum of 6.3 numbers per palm.
Maximum (64.7) number of femaeflowersper pam
per year was recorded in 1C612447 whereas
minimum (22.7) numbers were recorded in
1C612449. Nut production wasmaximum (27.3 per
palm) in 1C612450 and minimum (11.0 per palm)
in1C612447. Highest water content of 426.7 ml/
nut was recorded in 1C612451 followed by
1C612447 (406.7 ml) and minimum of 247.3 ml
per nut was recorded in 1C612449. TSS content
was highest (5.1 °Brix) in1C612447 followed by
1C612448 (5.0 °Brix) and 10612451 (5.0 °Brix)
respectively, whereas minimum of 4.9°Brix was
recorded in 1C612449.
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Navsari

Four ecotypes (1C610319, 1C610320, 1C610321
and 610322) were planted in Randomized Block
Design (RBD) with fivereplications during 2013.
Theminimum plant height (2.97 m) and collar girth
(94.60 cm) with maximum numbersof annual leaf
production/palm (11.04 numbers), total number of
leaves on crown (30.60 numbers), inflorescence
production per annum (10.65 numbers) and nut yield
per palm per year (55.00 nuts) wasrecordedinIC
610319. Whereas, highest length of |eaf (500.60
cm) and petiole (142.80 cm) with earliness in
flowering (45.33 months) was observed in IC
610320. Regarding reaction of biotic stresses, 3.0-
3.54% and 28-32% palms of al genotypes are
infected by rhinoceros beetle and eriophyid mite,
respectively whereas, no other infestation of pests
was observed in the experimental plot.

Ratnagiri

A total of six ecotypes (IC 599111 to 1 C599116)
collected from Konkan region were planted in
replicated trial and remaining six (1C599994 to
1C599999) were planted in observational
experiment for evaluation. Thesewere plantedin
2007 and 2010 respectively. Further, germplasm of
sweet coconut- Mohachanaral having IC No.
599123, and one embryo cultured plantletswere
collected from Guhagar Tahs| of Ratnagiri district.
Totaly fourteen seedling typesand one set of embryo
cultureplantletswere plantedinthefiel d during 2007
for evauation.

Among the genotypes eval uated under replicated
trid, sgnificant variationswererecordedin different
vegetative characters. Among the accessions,
|C599115 recorded maximum plant height (6.14 m),
1C599114 recorded maximum plant girth (105.8
cm), 1C599111 recorded maximum annual |eaf
production (12.2 nos.), 1C599116 recorded
maximum number of functional leaves (31.9),
C599114 recorded highest leaf length (382.5cm)
and | C599113 recorded maximum petiole length
(161.9 cm). 1C599112 and 1C599114 recorded
maximum number of inflorescences (11.9) and
1C599112 recorded maximum female flowers
(178.8). The accession 1C599112recorded
maximum nut yield (73.4 nuts), | C599113 recorded
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maximumwhole nut weight (1202.5 g) and highest
copracontent (192.5g) among all accessionsunder
study. Inrespect of pest incidence, the percentage
of rhinoceros beetle incidence was lowest in
1C599113 (8.4 %) whereashighest incidencewas
observed in1C599115 (17.2%).

Veppankulam

Fivelocal ecotypesof ECT tall have been collected
through exploration for their promising characters
likehigher nut yield, toleranceto drought and sdinity
and were planted during 2005 as under-planting,
along with two check varieties (Kerakeralamand
ALRCN1). Theold pamsinthisexperiment were
removed during 2012 and the palmsarein bearing
phase. Due to the occurrence of “Gaja’ cyclone
during November, 2018, 12 palmswerelost and
bunchesin all thegenotypeswith different maturity
fell down. Thetrees arerecovering slowly after
adequateirrigation and gpplication of recommended
dose of fertilizers with incorporation of
vermicompost, neem cake, bio-fertilizersand green
manuring.

Among the ecotypes, | C599266 wasdwarf statured
(780 cm) and slender palm was observed in
Kerakeralam (146.00 cm). 1C599264 recorded
highest annual nut yield of 95.66 nuts/palm, while
| C599265 recorded superior nut quality characters,
viz., maximumwhole nut weight and copracontent
(1385 g/nut, and 153.4 g/nut respectively). Both
1C599263 and 1C599266 recorded more than 10
kg coprayield per pam per year. Theaverage and
accumulated yield indicate that the genotype
1C599264 recorded highest yield (90.44 and
271.32 nutsrespectively)

Evaluation of elitegermplasm

Thistrial wasinitiated with aview to assessfew
elite exotic coconut genotypesin replicated field
experiments for their yield performance and to
observefor reaction to biotic and abiotic stresses.
I nter-se mated seed nuts of different setsof materias
weresupplied to AlCRP-Palm centersfrom CPCRI
and the experimental layout consisted of six test
entriesand onelocal check, plantedinrandomized
block design (RBD) with threereplicationsand four

pamsper genotypeper replication. Indl thecentres,
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seedlingswere planted during 2014 to 2016, and
thetrial isin bearing stage.

Ambajipeta

Inter secrossed seed nutsof exotic genotypeswere
received from CPCRI, Kasaragod during May 2014
and the seedlings were raised in poly pots. The
experiment wasplantedin March 2016 and itisin
vegetative stage. Regarding growth parametersfor
the year 2021-22, lowest plant height of 1.81 m
wasrecorded in Straits Settlements Green, while
the highest plant height of 2.46 mwasrecorded in
KenyaTall. However, no significant differences
werenoticed among theelite germplasm selections
for plant height, palm girth, number of functional
leaves, total leaf length and petiole length.
Verrikobbari Tall recorded early for flower
initiation (42 months) followed by Straits
Settlements Green (46 months). Flower initiation
was noticed thisyear in KenyaTall (54 months),
East Coast Tall (55 months) and Zanzibar Tall
(59 months). Verikobbari Tall recorded more nut
yield (20.58 nuts/palm/year)

Aliyar nagar

The experiment was initiated during 2015 with
Verikkobari Tal, Guam-111 Tal, Straits Settlement
Green Tal, Markham Tall, Nigerian Green Tall,
Palawan Tall and West Coast Tall (L ocal check).

Therewasanon-ggnificant variation among different
exotic collectionsexcept for ssem girth, annual leaf
production and functional leaves. However, the
minimum plant height (2.79 m) wasrecorded by the
exotic genotype SSGT. West Coast Tall (local
check) recorded the maximum valuefor palmgirth
(112.6 cm). The genotype Guam-I11 Tall recorded
high rate of annual leaf production (11.2), more
number of functional leaves (29.8) and maximum
leaf length (541.8 cm), whereasthemaximum petiole
length of 146.9 cm was observed in Verrikkobari
Tall. Regarding the floral and yield parameters,
maximum number of inflorescence production per
annum (9.2), average number of spikelets(37.0),
fruit setting (20.6 %) and nut yield (32.8/palm/year)
wererecorded in Guam-I11 Tall. Maximum number
of female flowers (17.9) per inflorescence was
recorded inthegenotype Nigerian Green Tall. The
incidence of rhinoceros beetle (4.2 %), rugose
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spiralingwhitefly (6.3%), and eriophyid mite(10.8
%) were CRP759 |east in the genotype Guam-111
Tal ascompared to the other exatic genotypesunder
evauation.

Arsikere

Among the genotypes evaluated under replicated
trial Sgnificant variation wererecorded for different
vegetativecharacters. SSGT wasmorevigorousand
recorded significantly maximum plant height (4. 38
m), plant girth (108.3 cm), total leaf length
(236.7cm), petiolelength (137.4 cm), annual |eaf
production per pam (10.4) and functional |eaves
(19.3) compared to other elite genotypes under
evaluationfollowed by &. Vincent Tall, Markham
tall and Verrikobbari tall. Theaverageincidence of
rhinocerosbestleleaf damage and whitefly damage
was 63.75% and 41.52% respectively.

Bhubaneswvar

Thefield experiment was conducted at Coconut
Research Station, Konark under Bhubaneswar
centrewith six exotictal varietiesand oneloca tall
check. Therewas significant variation among the
different germplasm with regard to growth
parameterslikefunctiond leaves, petiolelengthand
nuts harvested/palm/year. However palm height,
annual leaf production, leaf length, number of
inflorescence per palm and female flowers per
inflorescencewerenon-significant among each other.
Among the germplasm eval uated, the performance
of Guam Tall wasbetter asit had the highest bole
girth (130.83 cm), numbersof leaves(21.42/pam),
petiole length (135.83 cm) and female flowers
(30.33/palm/year). However, maximum number of
nuts (5.86) was harvested in Verikkobari Tall. The
palmswere performing very well inlittoral sandy
s0il as45.23% flowering wasobserved after 5years
of planting.

Ratnagiri

Dataon growth parametersreveal ed that therewas
significant variation among different exotic
collections. Regarding growth parameters, maximum
plant height (375.0 cm) wasrecordedinloca check
Pratap, maximum plant girth (1.28m) wasrecorded
inNigerian Green Tal (NGT), maximum functional
leaveson crown (23.3 nos.), maximum leaf length
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(345 cm) and maximum petiolelength (149.7 cm)
wererecordedin Verikkobari Tall (VKT), among
theditegermplasm under study. Thefloweringand
fruiting phase started in some palms of genotypes
Straits Settlement Green Tall (SSGT), Verikkobari
Tal (VKT) and Nigerian Green Tall (NGT). With
regard to pest incidence, the percentage of
rhinocerosbeetleincidencewaslowest in S. Vincent
Tall (STVT) (14.4 %) whereas highest incidence
wasobservedinthelocal check (Pratap) (18.1 %).
Rugose spiralling whitefly incidencewaslowestin
Guam- IIl Tal (GUT) (13.4 %) while lowest
intengity wasinloca check (Pratap) (4.3 %) among
al eitegermplasmsunder studly.

Veppankulam

Amongthesix exatic collections under evaluation
Nigerian Green Tall showed adwarfness (1.06m)
with slender stem (92 cm). Earlinessin flowering
was observed in Markham Tall (3.4 years after
planting) followed by Nigerian Green Tdl (3.8 years
after planting). Till datethreeelite genotypesviz,,
MarkamTall, LagunaTall and Palawan Tdl| started
toyield. The Rhinoceros beetleincidenceranged
between 20% and 35% and RSW incidence was
below 10%. Therewasnored pamweevil incidence
during the study period (2020-21).

Performance evaluation of INGR 13065 (Niu
Lekha) dwarf

The performance of dwarf genotype INGR 13065
(NiuLekha) isbeing evaluated at Aliyarnagar and
Ratnagiri centres. Theseedlingssupplied by Central
Plantation Crops Research Institute, Kasaragod,
Keralawere used for planting asun-replicated trial
along with local checks (COD and KTD) during
July 2015 and they arein establishment phase.
Aliyar nagar

INGR 13065 proved its earliness with spathe
emergence at the age of 33 monthsafter planting.
Dataon growth, floral and yield attributesreved ed
that, maximum palm height (2.45m), girth at base
(204.9cm), annud leaf production (11.6), functiond
leaves(28.9), leaf length (502.9 cm), petiolelength
(127.3 cm), inflorescence production per annum
(10.6), average number of spikelets (36.8/
inflorescence), average number of buttons (19.5/
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inflorescence) and nut yield per palm (50.9 /palm/
year) were recorded in INGR 13065. The least
valuesfor al theabove characterswereregistered
by the local checks COD and KTD. However,
KTD registered maximum fruit setting percentage
of 26.9 as compared to INGR 13065 and COD.
Theaveragerhinocerosbestleleaf damage (3.6 %),
rugose spiralling whitefly incidence (8.9 %) and
intensity (7.2 %) were minimumin INGR 13065.
Theloca check varietiesK TD and COD registered
least eriophyid miteincidence of 6.7 and 8.6%.

Ratnagiri

Theannud leaf production and number of functiond
leaveswerehigher inINGR 13065 ascompared to
COD. Theyield attributing traitsincluding age at
first flowering was observed maximumin INGR
13065. The pamsof INGR 13065 started flowering
and fruiting. With regard to pest incidence, the
percentage of rhinoceros beetle incidence was
lowest in COD (14.4%). The percent of rugose
spiralling whitefly incidence (18.0%) and intensity
(5.7%) werelowest in INGR 13065.

Evaluation of new coconut hybridsof location
specific crosscombinations

Centers: Aliyarnagar, Ambajipeta, Arsikere,
Bhubaneswar, Kahikuchi, Mondouri, Ratnagiri and
Veppankulam

The objective of the experiment is to assess the
performance of newly devel oped location specific
hybrid combinationsintermsof yield and reaction
to biotic stresses. Thisexperiment waslaid out at
eight centersin RBD with four replications.

Ambajipeta

The seedlings of crosscombinationsviz., ECT x
CCNT, GBGD x CCNT, ECT x PHOT, GBGD
X PHOT, PHOT x GBGD and ECT x GBGD were
planted during June 2011 in arandomized block
designwithfour replications. However, duetoHelen
and Philin cyclonesduring October & November
2013, someof the accessionswere badly affected.
Gap filling has been taken up during the month of
February 2014 and the genotypes are in bearing
stage. Growth and yield attributing charactersof new
coconut hybridsreved ed that the crosscombination
ECT x PHOT recorded significantly highest plant
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height (4.67 m) and plant girth (116.79 cm).
Minimum plant height wasrecorded in GBGD x
CCNT (3.45m) and plant girthwasnotedin PHOT
x GBGD (87.80 cm). ECT x GBGD produced
more number of leaf scarsin 1m (15.47). ECT x
Cochin Chinarecorded maximum petiolelength
of 1.64 m. The cross combinations showed no
sgnificant differencesfor other growth characters.
PHOT x GBGD recorded early flowering, i.e. 45
monthsafter planting followed by GBGD x CCNT
(46 months). With regard to nut yield for theyear
2020-21, thecrosscombination ECT x GBGD has
recorded the highest yield (136.22 nuts/palm/year)
followed by ECT x Cochin China (105.75 nuts/
pam/year). Lowest yield wasrecorded in GBGD
x Cochin China (80 nuts/pam/year).

Aliyar nagar

Thistrial consists of five location specific cross
hybrid combinations(ALRx MGD, MGD XALR,
KTD x ALR, COD x ALR and COD x WCT ),
which were planted during 2012 in Randomized
Block Design (RBD) with four replicationsas Set .
Besides, these five location specific hybrid
combinations in Set I, three new hybrid
combinationsviz. ,COD x Etamozhi Tal, KTD x
Etamozhi Tall and WCT x KTD werea so planted
during 2014 in Randomized Block Design (RBD)
withfour replicationsand six palmsper replication
along with check WCT as Set [I. Among the
hybrids, cross combination COD x WCT proved
itsdwarf stature by registering minimum palm height
(3.49m) and the maximum wasrecorded inALR x
MGD (4.23m). Maximum trunk girth (114.8 cm)
was noticed in local check variety WCT. Among
thefivehybrid combinations, thecombination MGD
X ALR was the earliest to flower (34 months).
Maximum number of leaf scars(17.3/m), annud |esf
production (11.8), number of functiona leaves(31.2/
palm), higher leaf length (546.5 cm), number of
spikelets (36.2 /spathe) and number of female
flowers (17.2/inflorescence) were registered by
COD x ALR hybrid. The maximum nut yield was
also recorded in the hybrid COD x ALR (109.1
nuts/palm/year) followed by KTD X ALR (94.6 nuts
pam/year) andALRXx MGD (93.6 nuts/palm/year).
With regard to the nut component traits, the cross
combination COD x WCT recorded higher fruit
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length (25.1 cm), fruit breadth (16.2 cm), wholenut
weight (1823.0g), de-husked nut weight (723.5g),
kernel weight (423.6 g) and copracontent per nut
(172.3g). Themaximum coprayield per pdm(17.5
kg/palm), copraoutturn per hectare (3.1 t/ha) and
more volume of tender nut water content (453.2
ml/nut) were observed in COD x ALR cross
combination. Theappraisal of hybrid combination
against pest incidence exposed that, ALRx MGD
recorded theleast incidence of rhinocerosbeetle
(4.1 %) and COD x ALR registered minimum
incidence of Eriophyid mite (9.2 %). Therugose
spiraling whitefly incidence (6.4 %) and intensity
(5.6 %) werelessinlocal check variety West Coast
Tdl.

Bhubaneswvar

At Bhubaneswar centre, thetrial was conducted
with fivelocationsspecific craosscombinations (SK L
x COD, MGD x SKL , SKL x GBGD, GBGD x
Gaum, COD x CRP794 (IC- 0612461) since
February, 2008. TheexperimentwasladoutinRBD
with four replications. The parameterslike plant
height, annual leaf production, number of bunches
and number of nuts harvested were significant,
whereasother parameterswerenon-sgnificant. The
current year observationsreveal ed that among the
different crosscombinations, theshortest plant height
(3.84 m) wasrecorded inthe crossGBGD x Guam
followed by the SKL x COD (4.12 m). However,
maximum number of annual leaf production (10.93
numbers/palm/year), number of bunches (9.08
number/palm/year), maximum female flowers
(162.05 number/palm/year) and nuts harvested
(29.06 numbers/palm/year) wererecorded in the
crosscombination SKL x COD. All thepalmsin
thetrial were severely affected by cyclonic storm
“FANI” which hit on 3 May, 2019. However,
palmsarerecovering gradualy withtimeandit will
takearound onemoreyesar for itscompleterecovery.

Kahikuchi

Thisfiddtria commenced withfivelocation specific
crosscombinations(AGT x CCNT,AGT xMYD,
AGT x PHOT, Bengd Hazari xAGT,AY T x PHOT)
of coconut along with acheck (Kamrupa) during
April, 2009 in Randomized Block Design (RBD)
(number of replications) with six palms per
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replications. Dataindicated that the highest palm
height (3.5m), girth (166.0 cm) wererecorded in
Assam Yellow Tall (AYT) x PHOT whereas,
maximum leaf production per year (12.0), total
number of leaves/palm (33.0), number of
inflorescences/palm (11.6), number of femae
flowers/inflorescence (26.5) and fruit setting (28.6
%) wereobserved inAGT x PHOT. Significantly
highest nut yield (81.5nuts/palm/year) wasrecorded
iNAGT x PHOT followed by AGT xMYD (70.1
nuts/palm/year) whereas, thelowest yield of 62.0
nutypam/year wasfoundin Benga Hazari X AGT.
Withregardto nut characteridtics, sgnificantly highest
de-husked nut weight, weight of husk, kernd weight,
copracontent and coprayield (14.5 kg/pam) were
observedinAGT x PHOT. Pestincidencein different
cross combinations revealed that the lowest
incidence of rhinoceros beetle (3.0%) wasobserved
in check variety (Kamrupa) followed by AGT x
PHOT (4.8%) whereas, the highest incidence
(9.6%) was recorded in AYT x PHOT. No
incidenceof eriophyid miteand RSW werenoticed.

Ratnagiri

At Ratnagiri centre, Six new location specific hybrid
crosscombinations(COD x BY R, COD x Pratap,
COD x BGR,BYRx COD, Pratapx COD, BGR
X COD ) wereplantedin RBD withfour replications
and six palms per replication during 2006. The
growth characters showed significant differences
among the new coconut hybridsunder eval uation.
The data revealed that the hybrid BYR x COD
recorded maximum plant height (5. 91m) whereas
thelowest plant height (4. 10m) wasin hybrid COD
X Pratap. The hybrid BYR x COD recorded
maximum plant girth (95.9 cm) whereasthelowest
plant girth (81.1 cm) wasin hybrid COD x Pratap.
Thehighest annual leaf production (12.2 nos.,) was
recorded in hybrid COD x BY R. The maximum
number of functiond leaves(33 nos.) was observed
inhybrid BY R x COD. The maximum leaf length
wasinhybrid COD x BGR (425.6 cm) and maximum
petiolelength wasrecorded in Pratgpx COD (163.8
cm). Thehybrid COD x BGR recorded maximum
number of inflorescences (12.3) whereas it was
lowest inthehybrid BY Rx COD (10.6 nos.). The
hybrid COD x BGR recorded maximum female
flowers(221nos.) whereasthelowest wasinBYR
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X COD (190 nos.). The highest nut yield was
recordedinhybrid COD x BY R (89.3 nuts) followed
by COD x BGR (84.1 nuts) whereas the lowest
was in hybrid BYR x COD (57.3 nuts). The
maximum whole nut weight (1326.3g) and copra
content (172.5 g) wasrecorded in hybrid COD x
Pratap. The percentage of rhinoceros beetle
incidence was lowest in BYR x COD (11.2 %)
whereas highest incidencewas observed in BGR x
COD (19.3%). The percent of rugose spiralling
whitefly incidencewaslowestinBY Rx COD (12.2
%) whilelowest intensity wasin BGR x COD (8.8
%) and the lowest eriophyid mite incidence was
recorded in BY R x COD (12.9 %) and two palms
(which combination) were infested by bud rot
disesse.

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 Chowghat
Orange Dwarf , West Coast Tall x Malayan Green
Dwarf and VHC 2 (Check) wereplantedinthemain
field during 2008 in RBD with four replications.
Analysisof datareved ed that thecrossWCT x KD
was dwarf (546.49cm) with slender stem
(151.50cm). The cross, MOD x WCT yielded
higher number of nuts (52.50). Among the cross
combinations, WCT x MGD registered maximum
copracontent of 11.32kg/palm. However it wasthe
most affected by Ggjacycloneamong the crosses
under study. Among the various pests, rhinoceros
beetle incidence was higher in all the cross
combinations.

Evaluation of Tall x Tall coconut hybrids

Thisexperiment was started with the objective to
assessfiveTall 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, Arsikere, Bhubaneshwar,
Kahikuchi, Navsari, Ratnagiri and Veppankulam for
evaluationin RBD with threereplicationsand six

palms per genotype per replication.
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Aliyar nagar

Five hybridswere planted during 2011 along with
twoloca check varieties(WCT and TPT). Thetria
wasladin RBD withthreereplicationsand six pams
per hybrid per replication. Observationson growth,
flowering, yield and nut component traits were
recorded. Theresultsrevesl ed that the cross, WCT
X TPT wassgnificantly short (4. 64m palm height),
but with high rate of annual leaf production (10.9)
and higher number of functiond leavesonthecrown
(30.2). Themaximum plant girth (107.4 cm), |eaf
scarsin 1 mlength (15.3), total leaf length (550.4
cm), petiole length (151.0 cm), more number of
spikeets/inflorescence (37.5), femdeflowers (20.4/
inflorescence) and nut yield (105.2/palm /year) were
recorded inthe hybrid combinationBENT x ADOT.
Withregardto nut component traits, thecrossECT
x LCT recorded maximum fruit length (26.2 cm),
fruit breadth (16.9 cm) and fruit weight (1723.4 g).
Themaximumkernd weight of 384.6 gwasobserved
inthehybrid combination WCT x TPT. Among the
Tdl x Tdl hybrid combinations, thecombinationBGR
X ADOT wassuperior for traits such asde-husked
nut weight (688.4 g), tender nut water content (430.1
ml), copracontent (166.5 g/nut), coprayield per
palm (17.5kg/palm) and copraoutturn per hectare
(3.1t/ha). Theassessment of hybrid combinations
for reaction to pest incidencerevealed that, BENT
xADQT recorded theleastincidenceof rhinoceros
beetle (4.9 %), rugose spiralling whitefly incidence
(7.9 %), intensity (6.1 %) and Eriophyid mite
incidence (9.6 %).

Ambajipeta

Theexperiment on Tall x Tall hybridswas started
during 2011 at Ambajipeta centre. Dueto Helen
and Philin cyclonesin 2013, some of the seedlings
werelogt. Gap filling hasbeen doneduring February
2014 and theexperiment isin bearing stage. Growth
parameters recorded during 2021 showed
sgnificant differenceonly for number of functional
leaves(30.12) inBENT x ADOT and was at par
with LCT x ADOT (29.44) whereas, the lowest
number of functional leaves(27.84) wasrecorded
INWCT x TPT. However, the remaining growth
parametersviz., pam height, palm girth, annual
leaf production, total leaf length, petiolelength
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and number of |eaf scarswere non- significant.
For theyield parameters, the cross combination
LCT x ADOT recorded highest number of
buttons/inflorescence (22.75) and wasat par with
BENT x ADOT (20.50) followed by ADOT x
ECT (20.25). LCT x ADOT cross combination
recorded 110.44 nuts/pal m/annum and was on par
withBENT x ADOT (98.50) followed by WCT
X TPT (86.83 nut/palm/annum) respectively. The
tender nut fruit weight (1725.10 g) was maximum
inthecross ECT x LCT and it was at par with
BENT x ADOT (1620.58 g) and WCT x TPT
(1496.90 g) followed by ADOT x ECT (1354.99),
whilethelowest fruit weight wasobserved in ECT
X ECT (1241.03 g)

Bhubaneswvar

Theexperiment waslaid out with Sakhigopal Tall —
IND 041 as check in RBD with four replications
during June 2013. Maximum numbers of
inflorescences (9.42/pam/year), number of female
flowers (141.46/pam/year) and nuts harvested
(28.66/palm/year) wererecorded inWCT x TPT.
However, other growth parameterslike number of
functional leaves, annual leaf productionrate, |eaf
length and petiolelength, plant height, girth, were
non-ggnificant. All thepamsinthetrid wereseverdy
damaged dueto cyclone®FANI” resultingin very
poor performance in the current year. PaAlms are
revivinggradualy.

Kahikuchi

Experiment on Tall x Tall crosscombinationswas
initiated at Kahikuchi centre during June, 2013 with
Kamrupa as check. The highest palm height
(6.20m), girth (137.5cm), annual leaf production
(11.4) and number of total leaves (30.5) were
observed in LCT x ADOT wheress, the hybrid
ADOT x ECT recorded the lowest valuesfor the
abovecharacters. Thecrosscombination BENT x
ADOT recorded thelowest palm height (4.92m)
with maximum inflorescence production (9.2),
number of femal eflowers/inflorescence (22.6) and
nut yield (52.4 nuts/pa m/year). With regard to age
at first flowering, early flowering at 65 monthsafter
planting wasrecorded by BENT x ADOT and the
maximum monthsfor flowering (72.0) wasrecorded
in check variety Kamrupa. As the palms under
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different crosscombinationshavejust enteredinto
the bearing phase, nut characteristics were not
recorded.

Navsari

Thefield experiment waslaid outin RBD with four
replications and five different treatments during
2013. The result revealed that, significantly
maximum plant height (3.75m), total number of
leaveson the crown (29.50 numbers) and minimum
ageat first flowering (39 months) wererecorded in
ECT x LCT whereas, maximum girth of pam
(114.25 cm), leaf length (540.30 cm) and petiole
length(150.08 cm)wererecorded inADOT x ECT.
L ookingtotheflowering characters BENT XADOT
recorded maximum numbers of inflorescence
production per annum (10.50 numbers) and more
nut yield per palmsper year (55.25 nuts).

Ratnagiri

Thefiddexperiment onfivedifferent Tl x Tdl cross
combinationsaongwith oneloca check Pratapwas
laid outin RBD with four replicationsduring August,
2011. The observations on growth parameters
showed significant differencesamongthe Tal x Tall
coconut hybrids. Datashowed that thelocal check
(Pratap) recorded maximum plant height (489.9cm)
whereasamong the hybrid combinations, ADOT x
ECT showed highest plant height (439.8cm). The
hybrid BENT x ADOT recorded maximum plant
girth (110.6 cm) whereasthelowest plant girth (95.2
cm) was in local check (Pratap). The maximum
number of functional leaves (24.9 nos.) was
observedinhybrid BENT x ADOT. Themaximum
leaf lengthwasinlocal check (Pratap) (415.6 cm)
and maximum petiolelength wasrecorded in WCT
X TPT (171.3 cm). The hybrid LCT x ADOT
recorded maximum number of inflorescence(12.1
nos) and femaleflowers (194 nos.). The highest nut
yield (76.2 nuts/palm) and copracontent (177 g)
wasrecorded inWCT x TPT, whilemaximumwhole
nut weight (1293.8 g) was recorded in LCT x
ADOQT. In respect of pest incidence, rhinoceros
beetleincidencewaslowestinlocal check (Pratap)
(12.2 %) whereas highest incidence was observed
inADOT x ECT (18.1 %). The percent of rugose
spiraling whitefly incidencewaslowest inADOT x
ECT (10.6 %) whilelowest intensity wasin Local
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check (Pratap) (15.4 %) and thelowest eriophyid
mite incidence was recorded in BENT x ADOT
(11.4 %).

Veppankulam

Morphological, yield, nut charactersand reaction

to pestincidenceof thefive T X T crosscombinations
in coconut wererecorded and analysed satiticaly.
AmongthefiveT x T crosses, the performance of
LCT x ADOT expressed dwarf stature (5.32 m)
whileECT x LCT and BENT x ADOT recorded
higher number of fruit bunches (more than 10
bunchesper palm). Annual nut yield of 76.20 nuts/
palm/year wasrecorded in ECT x LCT. Thecopra
content washighestinECT x LCT andWCT x TPT.
Asfar asthepest incidenceisconcerned, rhinoceros
beetle and eriophyid miteincidence was observed
in the entire cross combinations. There was no
incidence of RPW.

Evaluation of location specific Tall x Tall
coconut hybrids

Centers. Ambagjipeta, Ratnagiri and Veppankulam

The experiment was laid out in RBD with three
replications and six palms per genotype per
replicationto eval uatelocation specific Tall x Tall
crosscombinationsfor yield and reactionto biotic
and abiotic stresses.

Ambajipeta

Sevenlocation pecific Tall x Tal hybrids (JavaTall
X ECT, PHOT x ECT, Fiji Tdl x ECT, ECT x PHOT,
LCT x ECT, CCNT x ECT, ECT x Fiji Tall) with
oneloca check (mention name) wereplanted during
2011. Dueto Helen and Philin cyclonesintheyear
2013, someof the hybridswere severely affected
resultingin mortality. Gap filling hasbeen taken up
during the month of February, 2014 and the
experiment isin bearing stage. Growth parameters
recorded in theyear 2021 showed no significant
differencesfor growth parametersexcept for palm
girtha 1 mheight. Sgnificantly themaximumpam
girtha 1 mheight wasrecordedin crosscombingtion
PHOT x ECT (114.00 cm) followed by CCNT x
ECT and ECT x Fiji Tal (105.67 cm), while the
lowest pam girth of 94.00 cmwasrecorded inLCT
X ECT.
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Further, significant differenceswere recorded for
yield attributesfor theyear 2020-21 for number of
buttons, number of spikeletsand nut yield per pam.
Averagenumber of buttonsper bunchwasmaximum
inLCT x ECT (26.15), whichwassignificantly at
par with ECT x Fiji Tall (23.18) followed by ECT x
ECT (22.37) and CCNT x ECT (22.33) whilethe
lowest number of buttonswererecorded in cross
combination of Fiji Tall x ECT (19.22). A
sgnificantly higher nut yield of 98.28 nutsper palm
per year wasrecorded in LCT x ECT and was at
par with ECT x Fiji Tall (88.37 nuts) followed by
ECT x ECT (73.89 nuts), CCNT x ECT (72.30
nuts) and ECT x PHOT (71.73 nuts), whereasthe
lowest number of 61.62 nutswererecorded in cross
combination of PHOT x ECT. The datapertaining
totender nut charactersof Tdl x Tall hybridsshowed
that the maximum tender nut fruit weight (2018.33
g) was recorded in cross combination of ECT x
PHOT andisonapar with CCNT x ECT (1966.33
g) followed by Fiji Tall x ECT (1856.00 g) and
lowest fruit weight was found in ECT x ECT
(1643.00). Highest nut water content of 411.50
ml wasrecorded in CCNT x ECT and was at par
with LCT x ECT (387.53 ml), ECT x PHOT
(373.33ml), Fiji Tall x ECT (356.10 ml) and PHOT
X ECT (342.73 ml) followed by JavaTall x ECT
(314.43 ml) and thel owest water content wasfound
inECT x ECT (176.10 ml). While the maximum
TSSwasfoundinthecrossLCT x ECT (7.02) which
was at par with ECT x PHOT (6.97), ECT x Fiji
Tall (6.74) and PHOT x ECT (6.57) followed by
JavaTall x ECT (6.52). Thelowest TSS content
was recorded in cross combination ECT x ECT
(5.99)

Ratnagiri

InRatnagiri centre, sevenlocation specific Tal x Tall
hybrids (PHOT x BENT, BENT x PHOT, PHOT
x CRP513, CRP513 x PHOT, CRP514 x PHOT,
PHOT x CRP514, LCT x BENT) aong with a
check (Pratap) were planted during 2009 for
evauation. The observationson growth parameters
showed significant differencesamong thelocation
specific Tall x Tall coconut hybrids. The hybrid
BENT x PHOT recorded maximum no. of
inflorescences (12.7) and female flowers (216.5
nos.). The highest nut yield (87.3 nuts), maximum
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whole nut weight (1353.3 g) and copra content
(178.3 g) wererecordedin hybrid BENT x PHOT.
In respect of pest incidence, the percentage of
rhinocerosbeetleincidencewaslowestinBENT x
PHOT (10.2 %) .

Veppankulam

Sevennew T X T crosscombinationsviz, West Coast
Tall x Philippines Ordinary Tall, East Coast Tall x
Zanzibar, East Coast Tall x JavaGiant, East Coast
Tall x Philippines Ordinary Tall, San Ramon x
Zanzibar , West Coast Tall x Cochin China and
Philippines Ordinary Tall x West Coast Tall dong
withacheck variety VCH 3wereplanted at 14B block
on January, 2009 asunder planting and theold pams
wereremoved during 2015. Thepalm height and girth
varied between 438cm to 621cm and 161 and 226
cm respectively. Theannual leaf production and
number of functional leaveswere above nineand
28 respectively intheentirecrosscombinations. The
number of femal e flowersranged between 198to
225 and the setting percent washighest in WCT x
CCNT (30.28%). The number of nutswas above
49indl thecrosscombinationsand the highest nuts
per palm per year wasrecorded in ECT x PHOT
(59.50 nuts). The percent of husk ranged between
56 to 60 and the coprayield washigher in ECT x
PHOT and WCT x CCNT exceeding seven
kilogramsper palm per year

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

This experiment was laid out to develop dwarf
statured hybridsfor tender nut yield and qudity and
to screen for pest and disease resistance. The
experiment included five Dwarf x Dwarf hybridsviz.,
COD x MYD, COD x MGD, MGD x CGD,
GBGD x MOD and CGD x MGD supplied by
ICAR-CPCRI, Kasaragod and alocal check. The
palmswere plantedin RBD with four replications
and six palmsper genotype per replication.
Ambajipeta

The experiment was planted in 2011 with GBGD
as check. However, due to Helen and Philin
cyclonesin 2013, some of the accessionshad died.
Gapfillingwasdonewith planting material received
from CPCRI, Kasaragod in March, 2014.

26



mom  [CAR-AICRP ON PALMS

Meanwhile the production of COD x MY D seed
nutswas a so initiated at this centrein 2015 and
seed nutswere harvested in 2016. These seedlings
wereraised during 2017 and selected seedlingswere
planted in the experimental plot in 2018. These
seedlings had established well and arein vegetative
stage. Meanwhile, other cross combinationsof the
experiment have attained the bearing stage. The
data pertaining to growth attributes for the year
2021-22 showed that themean lowest plant height
wasrecorded in GBGD (2.48 m) and the maximum
wasrecordedinMY D x CGD (3.74m) whilethe
maximum stem girthwasrecordedinMY D x CGD
€ross(103.75 cm). Themaximum nut yield (93.67
nuts/palm/annum) wasrecorded in COD x MGD
crosscombinationwhichwason apar with CGD x
MGD (76.12 nuts/pa m/annum) and GBGD x MOD
(73.06 nuts/palm/annum). Low nut yield was
recordedinMY D x CGD (52.94 nuts/pa m/annum).
The number of inflorescence production per palm
wasmaximumin GBGD x MOD (10.58). Tender
nut water content was maximumin COD x MGD
(453.50 ml/nut) whichisonapar withMY D x CGD
(421.75 mi/nut), GBGD (390.83 mi/nut) and CGD
X MGD (385.75 mi/nut).

Ratnagiri

AtReatnagiri centre, thetrial wasinitiated during 2011
with five D x D hybrids and one check variety
(COD). Thegrowth characters showed significant
differencesamongthe D x D hybridsunder study.
The data revealed that the local check COD
recorded minimum plant height (241.8 cm) whereas
maximum palm height (342.5 cm) wasobservedin
COD x MYD. Thehybrid COD x MY D recorded
maximum plant girth (7. 90 m) and maximumannua
leaf production (12.3 nos.). The maximum number
of functional leaves(26.5 nos.) wereobserved in
GBGD x MOD, maximum leaf lengthin COD x
MY D (340 cm) and maximum petiolelengthin COD
X MGD (137 cm). The hybrid GBGD x MOD
showed early flowering after planting (28 months)
followed by COD x MGD (29 months). Thehybrid
COD x MYD recorded maximum number of
inflorescences(12.5) and maximum femaeflowers
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(224.6 nos.). The hybrid GBGD x MOD is a
promising crossfor theearliness. Thehybrid COD
X MY D recorded highest tender nut yield (81.7 nuts)
followed by the hybrid GBGD x MOD (77.7 nuts)
among theentire Dwarf x Dwarf coconut hybrids.
Regarding thequantity of tender nut water, thehybrid
COD x MY D recorded maximum volumeof tender
nut water (604.0 mi/nut). The maximum scorefor
total solublesolids(TSS), wasrecordedinthehybrid
GBGD x MOD (5.7 °Brix). With respect to pest
incidence, rhinoceros beetleincidence waslowest
in GBGD x MOD (13.0%) whereas highest
incidencewasobservedinMY D x CGD (17.7 %).
Therugosespiraling whitefly incidencewaslowest
inGBGD x MOD (15.2 %) whilelowest intensity
was in COD x MGD (20.8 %) and the lowest
eriophyid mite incidence was recorded in COD
(local check) (18.1 %).

Veppankulam

Among the 5 crosses developed from CPCRI,
Kasaragod thecrossMY D x CGD wasthefirst to
flower i.e. 22" month after planting and is a
promising crossfor earliness. Now thepamsarein
bearing stage. Among the D x D hybridsevauated
for morphological characters, COD x MYD
expressed the dwarf staturewith lessgirth (332cm
and 119 cmrespectively). CrossMY D x CGD was
thefirst toflower i.e. 22" month after planting and
iIsapromising crossfor earliness. Now the palms
areinbearing stage. Regarding tender nut quality
parameters, GBGD x MOD recorded maximum
volumeof tender nut water (610 mi/nut). Regarding
thetota solublesolids(TSS), maximum scorewas
observedinthecrossMY D x CGD (6.1 °brix). The
crossesviz., COD x MGD, GBGD x MOD and
CGD x MGD recorded morethan 75 nutsper palm
per year. Regardingthepestincidence, dl thecross
combinationswas affected by rhinoceros beetle,
RSW and eriophyid mite. Therewasno incidence
of RPW and BHC indll the crosscombinations.

Establishment of mother palm blocks and
production of quality planting material in
coconut
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Establishment of nucleus seed gardens for
released varieties

Thepivotal god of thisactivity isto create nucleus
seed gardens of important varieties for the
production of good quality planting materids. This
activity was started in Aliyarnagar, Ambajipeta,
Arsikere, Jagdal pur, Kahikuchi, Mondouri, Port
Blair, Ratnagiri and Veppankulam centresof AICRP
(PAms).

Aliyar nagar

Thequality seed nutsfrom themother palmsof West
Coagt Tdll, Kenthdi dwarf, MGD, CGD, MY D and
COD were harvested in a staggered manner and
sown in the nursery on aregular basis and elite
quality seedling produced are distributed to the
needy coconut farmers. The nucleus seed gardens
comprising of Kalpa Prathiba, Kalpa Shatabdi,
Kalpatharu, Arasampatti tall, MGD, MOD and
GBGD planted during 2015 in thiscentrearein
bearing stage. Apart from this, the production of
ChandraSankarahybridsseedlingsareasobeing
doneinthiscentre.

From the mother palms and crossing blocks
conserved at AICRPon Pamscentre, Aliyarnagar,
atotal of 7,300 seedlingsof WCT, 15,000 seedlings
of Arasampatti tall, 4650 seedlingsof COD, MGD,
CGD & MYD, 2325 seedlings of Kenthali dwarf
and 1450 seedlings of Chandra Sankara hybrids
were produced and distributed to thefarmersduring
theyear 2021.

Ambajipeta

Under thisproject multiplication of Gautami Ganga,
KeraBastar and Kal paPrathibawere allotted for
Ambajipetacenter. During 2013-14, theinter-se
crossed seedlings of Gauthami Ganga (300 nos.)
and Kalpa Prathibha (150 nos.) were planted at
Horticultural Research Station, Ambgipetafor future
production of quality planting materia. Thegrowth
of theseed gardenissatisfactory. Further, themother
block (120 nos.) of Double Century (PHOT) isalso
being maintained, as it is one of the parentsin
production of new hybrid (GBGD x PHOT) which
was proposed for release from Horticultural
Research Station, Ambagjipeta. However, instead of
Kera Baster variety Double century (PHOT)

Annual Report 2022 M

FAGTH

ccccc

plantation was maintained to take up the production
of newly released coconut hybrid Vasishta Ganga
(GBGD X PHOT) and VainateyaGanga (PHOT X
GBGD) and large scale production of Godavari
Ganga (ECT X GBGD) and Gautami Ganga (a
selection of GBGD). During 2021, atotal of 750
coconut seedlingswere produced and distributed
tothefarming community.

Arsikere

Thecoconut mother palm blocksconsigting of COD
(50 no.), GBGD (50 no.), MYD (40 no.), MOD
(40), Fiji Tal (10), Kulashekran Green (25), MGD
(15), ECT (15) and Kalpatharu (50 no.) were
established a Arskere centre. Totally 9000 seedlings
were produced during 2021. These seedlingsare
soldto needy farmerswhich cons st of tall and dwarf
varietiesinorder toincreasetheareaof coconut in
nontraditiona belt of Karnataka.

Kahikuchi

Asthefemaleparent for thehybridMYD x WCT is
limited at the centre, amother block gardenof MY D
with 25 palms has been planted in the field.
Simultaneous hybridization programmeof theabove
cross is also being done to produce planting
materials. I nter-se crossed seedlings of Kamrupa
(150 nos.) were planted at the centre during 2010
for establishment of nucleusseed garden. Thegrowth
of the seed garden issatisfactory. Most of thepalms
have aready been started bearing. A total of 2,500
seedlings of Kamrupa were produced and
distributed during theyear 2021.

M ondouri

A total of 50 palms each of three varieties viz.,
Kalyani Coconut —1, Kera Keralam and Kalpa
Mitrawere planted in 2009 and the mother palm
blocksarein establishment phase.

Port Blair

With the objective, to reproduce the improved
varietiesof coconut for distributiontoidand farmers,
nucleus seed garden was established in the
Garacharmafarm of theInstitute. Seedlingsof four
varietiesof coconut viz. CARI- Annapurna, CARI-
Omkar, CARI- Suryaand CARI- Chandan were
planted during 2017 and the mother palm blocks
arein establishment phase.
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Ratnagiri

For large scale multiplication of newly rel eased
coconut hybridsand varieties, the mother palmsof
released varieties are planted at Ratnagiri centre.
About 175 seedlings each of ECT and GBGD and
290 seedlings of Fiji Tall have been planted for
establishment of mother palm garden. The planting
materialsof Fiji (369 nos), GBGD (356 nos.) and
ECT (214 nos) and KonkanBhatye Coconut hybrid
—1(403 nos.) were sold during 2021.

Veppankulam

Nucleus seed garden of KeraKeralam variety has
been established in an areaof 2 haand distributed
1500 seedlings of KeraKeralamto needy farmers.
250 saplingsof Kd paPrathibahave been digtributed
tothefarmersdemanding them.

4.2. Oil Palm
Evaluation of new craosscombinationsin oil palm
Centre: Pattukkottai

Among the hybrids, the palm height ranged from
4.74105.29 m. The hybrid NRCOP -4 recorded
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sgnificantly thehighest pamheight of 5.29 mwhich
wasclosaly followed by NRCOP-2 (5.25m). The
lowest palm height (4.74 m) wasrecorded in the
hybrid NRCOP 10. The palm girth was ranged
between 3.59 mand 3.90 mand the palm girthwas
higher inthehybrid NRCOP7 (3.90m). Thelowest
palm girthwasrecorded in the hybrid NRCOP-1

(3.59 m). Number of leaves produced per palm per
year wasthe highest in NRCOP 2 (25.60) and the
highest number of maleinflorescence (8.32) was
recorded in NRCOP 1 whichwasclosely followed
by NRCOP 3 (8.20). Thelowest number of male
inflorescence (7.22) was recorded in NRCOP 5.
The number of femal e inflorescence wasranged
between 10.25 and 12.38. The number of female
inflorescence (12.38) wasthe highest in NRCOP
1; wheress, the percentage of femaleflowerswas
highin NRCOP5 (61.00%).

Table2Yield performanceof oil palm hybrids(2021-2022) - 14 yearsold

Hybrids No. of bunches/ Aver agebunch weight FFByield FFBYidd

palm (Kg/palm) (kg/palm) (t/ha)
NRCOP -1 11.12 15.30 170.14 24.33
NRCOP -2 9.82 18.07 177.45 25.38
NRCOP -3 10.30 18.20 187.46 26.81
NRCOP -4 9.95 1741 173.23 24.77
NRCOP -5 10.80 17.25 186.30 26.64
NRCOP -6 10.85 16.32 177.07 25.32
NRCOP -7 10.90 17.80 194.02 27.75
NRCOP -8 10.65 19.90 211.94 30.31
NRCOP -9 10.50 21.20 222.60 31.83
NRCOP -10 10.80 20.32 219.45 31.38
SEd 1.13 1.23 1.33 1.12
CD 5% 2.26 2.46 2.66 2.24

Dataonyield attributesreved ed that the number of
fresh fruit bunchesper pamisranged from 9.82to
11.12. Number of fresh fruit bunchesaremorein
the hybrid NRCOP-1 (11.12) which was closely
followed by NRCOP -7 (10.90) and NRCOP-6

(10.85). Average weight of thefresh fruit bunches
rangesfrom 15.30 kg to 21.20 kg and highest bunch
weight wasobserved inthehybrid NRCOP9 (21.20
Kg/Pam). Thehighest FFB yield per pam of 222.60
kg and FFB yield per hectareof 31.83tonneswas
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registered in the hybrid NRCOP- 9 which was
closdly followed by NRCOP-10(31.38t/ha) during
thereporting period.

OP./Gen. 8 C (1): Evaluation of New cross
combination in North East regions

Centre: Pasighat

Thengrowth of the pamswith respect to sem height
and stem girth wasfound to be non significant and
statically at par in all the cross combinations.
M aximum number of maleflowerswere produced
by the cross combination NRCOP-30, NRCOP-
29 and NRCOP-28. Theminimum number of male
flowers were recorded in the cross combination
NRCOP-22 whichwassignificantly lessthan other
crosses except NRCOP-27, NRCOP-26 and
NRCOP-24. Maximum number of femaleflowers
(10.60) were produced by the cross NRCOP-22
whichwasggnificantly higher thanthefemaeflowers
produced by other cross combinationsand at par
with NRCOP-26. Minimum number of female
flowers (6.86) were produced by the cross
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NRCOP-30. The sex ratio was recorded highest
(0.74) InNRCOP-22 whichwas statistically at par
with NRCOP-26. Sex ratio was recorded least
(0.53) iInNRCOP-30. Maximum number of Fresh
Fruit Bunches (10.43) wasproduced by NRCOP-
22 whichwassignificantly higher thanin any other
cross combination except NRCOP- 26 whereas
the NRCOP-30 produced theleast number of FFB
(6.56) per pam.

The average bunch weight was recorded
maximum (13.46K g) in NRCOP-22 which was
significantly higher than other cross combinations
except NRCOP-26, NRCOP-25 and NRCOP-30
The bunch weight was least in NRCOP-23
(10.53Kg). Highest yidld wasrecorded in NRCOP-
22 (20.10t/ha) which was significantly higher the
any other crosscombinations. Theyield (12.01t/h)
was minimum in NRCOP-30. From the above
resultsitisevident that the performance of NRCOP-
22 isthe best under North Eastern Indian conditions
ascompared to other crosscombinations.

Growth and yield parameter sof Oil palm plants(Gen. 8C-I)

Cross Plant |Collar | No.of | Male |Female| Sex |No. of | Bunch Yidd
Cor_nbin height| girth | leaves |flowerd|flowerd |Ratio| FFB/ |weight/ Kg Uha

ation (cm) | (cm) |produced| pam | pam plant | Paim palm

(Kg)

NRCOP-21 | 264 | 259 | 21.87 481 | 933 | 066 | 9.13 | 12.16 | 111.06 | 15.88
NRCOP-22 | 2.77| 264 | 23.26 353 | 1060 | 0.74 | 1043 | 13.46 | 140.49 | 20.10
NRCOP-23 | 3.14| 2.69 | 20.36 483 | 900 | 0.65| 876 | 10.53 | 92.35 | 13.20
NRCOP-24 | 3.06| 2.65 | 20.83 460 | 810 | 0.63| 793 | 11.80 | 93.69 | 13.39
NRCOP-25| 262 | 2.78 | 20.93 473 | 806 | 0.63| 7.80 | 12.90 | 100.71 | 14.40
NRCOP-26 | 266 | 2.80 | 22.36 450 | 10.00 | 0.69 | 9.83 | 12.93 | 127.22 | 18.19
NRCOP-27 | 3.13| 257 | 2250 450 | 926 | 0.67| 9.10 | 12.34 | 112.26 | 16.05
NRCOP-28 | 283 | 275 | 21.80 506 | 826 | 062 | 8.06 | 12.60 | 101.61 | 14.52
NRCOP-29 | 292 | 275 | 20.16 5.90 753 | 055| 7.16 | 1260 | 90.30 | 12.91
NRCOP-30 | 2.73| 2.82 | 19.96 6.03 6.86 | 0.53| 6.56 | 12.80 | 84.00 | 12.01
CD at 5% NS | NS 0.844 | 1.190 | 0.726 | 0.060| 0.722 | 0.668 | 12.255 | 2.401
CV (%) 8.601| 4.036| 1.678 | 14.296| 4.861 |5.507| 4.962 | 3.138 | 6.780 | 6.780
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OP./Gen. 8D (I): Evaluation of new progeny cross combinationsin oil palm

Centres: Mulde, Pattukkottai and Vijayarai.
Treatmentsdetails:

Sl. No. | CrossCombination Sl. No. | CrossCombination
1 NRCOP-31 (257 CDx14 P) 6 NRCOP-36 (99 CDx14 P)
2 NRCOP-32 (254 CDx17P) | 7 NRCOP-37(66 CDx17 P)
3 NRCOP-33(198 CDx129P) | 8 NRCOP-38(66 CDx14 P)
4 NRCOP-34(124 CDx14 P) 9 NRCOP-39(42 CDx14 P)
5 NRCOP-35(124 CDx17 P) 10 NRCOP-40(92 CDx129 P)
Mulde: thehybrid NRCOP-31 (3.10 m). Number of leaves

Itisreviled that, among different growth parameter
sgnificant variationintheplant height wasobserved.
Thehighest plant height observed in the genotype
NRCOP 33 (3.93m) and was at par with NRCOP
32(3.67m) genotype. With regards to yield
parameter al parameter werediffer sgnificantly, the
highest number of female inflorescences was
recorded in the genotype NRCOP 31 (7.43) and
superior to all genotypes under study. The same
trends was also observed in the sex ratio (0.57).
With regardsto number of fresh fruit bunch (FFB)
Table5 significantly highest number of FFB were
recorded in NRCOP 31(10.33)a ong with weight
of FFB (16.15K g/bunch) and yield (20.64 tones/
ha.)Further NRCOP 32 was at par with NRCOP
31

Pattukkottai

Ninehybridsviz.,, NRCOP 31, 32, 33, 34, 35, 36,
37,38 and 39 were planted on 26.02.2013inARS,
Pattukkottai. Among 9 hybridsreceived, only five
hybrids (NRCOP 31, 32, 33, 38 and 39) have
sufficient seedlingsfor thereplicated trial. Other
four hybridsviz., NRCOP 34, 35, 36 and 37 were
planted asnonreplicated tria for observation. The
seedlings have established well and trial isin
sabilizingyield stage of bearing.

Among the replicated hybrids, the palm
height ranged from 4.80 to 5.35 m. The hybrid
NRCOP-32 recorded significantly the highest palm
height of 5.35 m. Thelowest palm height (4.80 m)
wasrecorded inthe hybrid NRCOP 39. Thepam
girthwasranged between 3.10 mand 3.68 mand
the palm girth washigher inthe hybrid NRCOP 38
(3.68 m). Thelowest palm girth wasrecorded in

produced per palm per year was the highest in
NRCOP 39 (24.90) and thehighest number of mae
inflorescence (7.90) wasrecorded in NRCOP 39
whichwasclosely followed by NRCOP 33(7.72).
Thelowest number of maeinflorescence(6.59) was
recorded in NRCOP 32. The number of female
inflorescencewasranged between 11.58 and 12.55.
Thenumber of femaleinflorescence (12.55) was
thehighestin NRCOP 38, whereas, the percentage
of femdeflowerswashighin NRCOP 32 (65.00%).

Dataonyield attributesrevea ed that the number of
fresh fruit bunches per palm aremoreinthehybrid
NRCOP 31 (9.50) which was closdly followed by
NRCOP32 (9.45). Averagewe ght of thefreshfruit
bunches ranges from 15.50 kg to 19.00 kg and
highest bunch weight was observedin the hybrid
NRCOP 38 (19.00kg). Thehighest FFB yield per
palm of 178.60 kg and FFB yield per hectare of
25.54 tonneswasregistered in the hybrid NRCOP
38 which was closely followed by NRCOP 32
(23.11 t/ha) during the period from April 2021 to
March 2022.

Pasighat

Thegrowth of the plantswith respect to plant height
was maximum (98.10 cm) in NRCOP- 37 which
was at par with NRCOP- 32 NRCOP- 34,
NRCOP- 35, NRCOP- 36, NRCOP- 38,
NRCOP- 39 and NRCOP- 40. Coller girth and
number of leaves produced over aperiod of one
year wasfound to benon significant and saticaly at
par, inall the cross combinations. Least number of
mal e flowers(4.) was produced by NRCOP- 32
and maximum(7.3) by NRCOP- 39. Maximum
femaleflowerg(8.1) wererecordedin NRCOP-31
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which was statically at par with all other cross
comibinations. Sex ratio was highest (0.61) in
NRCOP-22 and lowest (0.51) in NRCOP-39. The
number of FFB/ palm was recorded maximum
(7.93) in NRCOP-33which was at par with
NRCOP-37, NRCOP-32 and NRCOP-35,
NRCOP-36 and NRCOP-34. FFB was observed
tobeleast (7.8) inNRCOP-38. Theaveragebunch
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weight was recorded maximum(8.06 kg) in
NRCOP-37 which was at par with NRCOP-36
and significantly higher than the other crosses. The
mean yield/palm and yield t/ha was maximum
(63.34kg/palm and 9.05t/ha) in NRCOP-37 which
was better the any other cross combination. The
yield wasrecorded least (6.96 t/ha) in NRCOP-
39

Table 10: Growth and yield parameter sof Oil palm plants(Gen. 8D)

Cross |Sem | Sem | No.of | No.of | No.of | Sex |No.of | Bunch Yidd
Combination | height | girth | leaves | male | female |Ratio | FFB/ |weight/
(em) | (cm) |produced|flowers/|flowers plant | pam | K9 | tha
plant | plant palm

NRCOP-31| 86.3| 171.7| 19.9 5.8 81 | 0587 79 | 7.16| 56.84| 8.13
NRCOP-32| 94.4| 188.4| 20.2 4.9 79 | 0613 78 | 740| 57.73| 825
NRCOP-33| 92.0| 180.7| 20.1 6.0 78 | 0563 79 | 750| 57.03| 814
NRCOP-34| 93.1| 184.6| 194 6.7 77 | 0537 73 | 7.26| 5353| 7.65
NRCOP-35| 95.8| 177.3| 195 6.8 78 | 0533 76 | 713 | 5442| 7.78
NRCOP-36| 94.2| 185.9| 19.8 6.6 77 | 0537 74 | 753| 56.25| 8.04
NRCOP-37| 98.1| 181.6| 20.2 6.7 79 | 0543 78 | 806 | 63.34| 9.05
NRCOP-38| 95.4| 181.0| 19.0 6.8 78 | 0533 71 | 7.03| 5058| 7.23
NRCOP-39| 95.1| 1735 186 7.3 78 | 0517 72 | 676 | 48.70| 6.96
NRCOP-40| 96.4| 179.6| 19.3 7.0 76 | 0520 72 | 730| 5271| 753
CDat5% | 5491 NS NS 1.071 NS | 0044 NS | 0547 5545| 0.790
CV (%) 3.401 4.870| 2577 | 7.017| 5.888| 4.652| 4.584| 4.360| 5.864 | 5.846
Vijayaral m). Pam girthwashighestin NRCOP-39 (3.14 m)

Thetrail waslaid out during July, 2011. Ten new
progeny cross combinationsof oil palm (NRCOP-
31to NRCOP-40) wereplantedintriangular system
at spacing of 9x9x9 min RBD with 3replications
and 6 palmsper treatment during 2011. Therewere
no sgnificant differencesamong new progeny cross
combinations for number of leaves per palm per
year, , sex ratio, number of bunches per pam/year,
FFB yidd (kg/pdm/year) and FFB yidd (t/halyear).
However, new progeny crosscombinationsdiffered
sgnificantly for palm height (m), pamgirth (m) and
average bunch weight(kg). PAm height washighest
inNRCOP-40 (4.22 m) which wason par with the
crosses, NRCOP-32 (3.93 m), NRCOP-33 (4.02
m). NRCOP-35 (3.82 m) and NRCOP-37(3.88

which was on par with NRCOP-34 (2.96 m),
NRCOP-36 (2.87 m), and NRCOP-38 (3.10 m).
The new progeny cross combination NRCOP-33
produced highest average bunch weight of
(24.49.kg) followed by NRCOP-32 (22.19 kg) and
NRCOP-39 (22.18kg). (Table:1)

OP./Gen. D(II): Evaluation of D x Phybridsfor
dwarfnessand yieldin oil palm

Vijayarai:

Theexperiment waslaid out during, 2013. Twelve
entriesof oil palmincluding eleven DxP hybrids
(NRCOP-41 to NRCOP-51) along with one
control (646) wereplanted in triangular system at
gpacing of 9x9x9min RBD with 3replicationsand
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9 plants per treatment during 2013. Therewereno
significant differencesamong theentriesfor palm
height (m), number of leaves per palm per year,
rachislength, leaf area, specificleaf area, leaf dry
weight(kg), total leaf dry weight(kg) sex ratio, and
number of bunches per palm per year (Table:2)
FFB yidd (kg/pdmlyear) and FFB yidd (t/halyear).
However, DxPhybridsdiffered sgnificantly for pam
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girth (m), Palm girth was highest in NRCOP-43
(3.12 m) which was on par with the crosses
NRCOP-44 (2.88 m) NRCOP-45(3.09 m)
NRCOP-46 (2.94m) and NRCOP-47 (2.89 m).
Average bunch weight (kg) recorded highest in
NRCOP-44(18.14kg) which was on par with
NRCOP-42 (15.53 kg).

Table: 12Growth and yield parametersof D X Phybridsin oil palm at Vijayarai

Nameof | Pam | Annua | Pam | Number | Sex | Number |Average| FFBYield
thehybrid | height _ height | girth |of leaves/| ratio of bunch kgipam/| thal
(m) |increment| (m) |palm/year bunches/ | weight | yegr year
(m) Palm/year| (kg)
NRCOP-41| 2.67 | 0.64 2.80 2420 | 73.67| 1473 | 13.66 | 203.61 | 29.11
NRCOP-42| 256 | 0.60 2.65 2480 | 57.89| 1157 | 1553 | 179.79 | 25.71
NRCOP-43| 252 | 0.85 3.12 2350 | 60.76 | 1215 | 1512 | 184.03 | 26.31
NRCOP-44| 2.65 | 0.53 2.88 2380 | 5789| 1157 | 1814 | 21011 | 30.04
NRCOP-45| 246 | 0.66 3.09 23.75 | 56.52| 11.30 | 15.00 | 172.82 | 24.71
NRCOP-46| 2.32 | 0.60 2.94 23.60 | 52.32| 1046 | 12.71 | 131.26 | 18.77
NRCOP-47| 221 | 034 2.89 2480 | 68.03| 13.60 | 13.80 | 191.81 | 27.43
NRCOP-48| 2.09 | 0.59 2.71 2530 | 66.39| 1327 | 1259 | 176.14 | 25.18
NRCOP-49| 2.46 | 0.88 2.81 2380 | 60.89| 1217 | 11.65 | 149.61 | 21.39
NRCOP-50| 245 | 0.55 2.70 2380 | 67.22| 1344 | 1352 | 180.71 | 25.84
NRCOP-51| 2.65 | 0.93 2.82 23.00 | 55.13| 11.02 | 1412 | 15547 | 22.23
Control 285 | 112 2.87 2420 | 62.63| 1252 | 1240 | 156.63 | 22.40
CD (5%) NS — 242 NS NS NS 2.86 NS NS
SEmM(z) 1769 — 4.99 1145 | 2279 | 2279 | 12.04 29.94 | 29.11
CV (%) 267 | 064 2.80 2420 | 73.67| 1473 | 13.66 | 203.61 | 29.11
4.3. Palmyrah Research Institute, Killikulam. The germplasm
Survey, collection and evaluation of palmyrah access onsarebeing eva uated for variousbiometric,
germplasms yieldandyield related characters.

Centers: Killikulam and Pandirimamidi
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 at Agricultural College and

Perfor manceof palmyrah ger mplasm collected
during 1995

Significant variationisobserved among the planted
germplasm accessions. Among the germplasm
planted during 1995, accession 18 has recorded
maximum palm height (503.33 cm) and | eaf length
(113.67 cm) whereas accession 38 recorded lowest
palm height (199.52cm) and accession 5 recorded
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shorter leaves(101.32cm). Accession 01 recorded
higher number of leaves (47.82 nos) whereas
accession 5 recorded lowest number of leaves
(36.65n0s). Accession 21 recorded higher valuefor
stalk length (159.22 cm) whereas accession 34
recorded lower valuefor stalk length (107.46¢m).

Perfor manceof palmyrah ger mplasm collected
during 1997

The datarecorded from the germplasm plantedin
1997 indicated that the accession 67 recorded
maximum palm height (516.73cm) accession 41
recorded lowest palm height (238.11cm).Highest
number of leaveswasrecorded in accession 58
(52.23n0s) and lowest (49.44n0s) in accession 46.
Thelength of theleaf wasfound to behighestinthe
accession 41 (134.33cm) and lowest in accession
46(115.33cm). Thelength of the stalk was highest
in the accession 58 (172.43 cm) and lowest in
accession 48 (147.11cm).

Perfor manceof palmyrah ger mplasm collected
during 1999

Among the germplasm collected during 1999, the
accession 74 recorded highest plant height (263.12
cm) while accession 80 with lowest plant height
(113.62cm), accession 73 was recorded to have
highest leaf length( 117.41 cm) and thelowest [eaf
length (68.37cm) wasrecorded asaccession 84.The
accession 88 recorded highest number of leaves(
46.62n0s) and accession 79 wasrecorded lowest
number of leaves(41.56n0s). Accession 73
recorded higher valuefor stalk length (131.12 cm)
whereasaccess on 86 recorded lower valuefor stalk
length (49.22cm).

Perfor manceof palmyrah germplasm collected
during 2001

The accessions planted during 2001 showed
maximum palm height ( 369.12 cm), number of
leaves(46.47nos), with accession 92. Themaximum
leaf length (97.78cm) and stalk length(164.33 cm)
wasalso recorded in the accession 92. Accession
96 recorded lower valuesfor dl thecharactersi.e.,
palm height (95.32cm), number of leaves
(36.17n0s), leaf length(70.21cm) and stalk
length(66.47 cm).
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Perfor mance of palmyrah germplasm collected
during 2003

Among thegermplasm access onsplanted duringthe
year 2003, accession 153 recorded the maximum
palm height(211.44 cm), number of leaves(28.24),
leaf length (85.66 cm)and stalk length(99.78 cm)
whereas accession 149 recorded the lowest palm
height (101.24cm), number of leaves (32.86n0s),
leaf length(68.32cm) and stalk length(57.51 cm)

Perfor mance of palmyrah germplasm collected
during 2004

Among the 2004 planted germplasm accessions, the
accession 160 recorded increased pam height
(163.78 cm)accession 164 recorded lowest plant
height (109.38 cm). Accession 165 wasrecorded
tohavehighestleaf length(81.22cm) and thelowest
leaf length (66.76 cm) was recorded as accession
164.The accession 168 recorded highest number
of leaves( 39.44no0s) and accession 173 was
recorded lowest number of leaves(37.13n0s).
Accesson 169 recorded higher valuefor stalk length
(89.81cm) whereas accession 164 recorded lower
vauefor stk length (53.41cm).

Perfor manceof palmyrah ger mplasm collected
during 2005

Among the 2005 planted accessions, accession
176 showed themaximum palm height(175.47 cm),
accession 174 for maximum number of
leaves(34.61nos) and | eaf length(98.55) . Thestalk
length was maximum (104.94 cm) inthe accession
180 andthelowest plant height( 102.41cm), number
of leaves (30.19 nos), leaf length (73.23 cm)and
stalk length(66.21cm) was recorded with the
accession 179.

Performance of palmyrah germplasm collected
during 2006

Thedatacollected from germplasm access onsduring
theyear 2006 showed maximum pamheight (180.24
cm ) with the accession 196. The accession 180
has recorded lowest plant height (83.27cm).
Accession 184 recorded more number of leaves
(37.34Nn0s), accession 192 recorded increased | eaf
length (89.55 cm), lesser number of leaves (30.32)
and lowest leaf length (65.42cm) wasrecorded in
on 196. Accession 186 recorded higher vaue
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for stalk length (75.12cm) whereas accession 190
recorded lower valuefor stalk length (55.26¢cm).

Perfor manceof palmyrah ger mplasm collected
during 2007

Among the germplasm collected during 2007, the
accession 204 recorded increased pam height
(161.74 cm) accession 208 recorded |owest plant
height (103.26 cm). Accession 207 wasrecorded
to havehighest leaf length( 83.62cm) and thel owest
leaf length (68.73 cm) wasrecorded as accession
198. The accession 203 recorded highest number
of leaves( 36.19n0s) and accession 197 was
recorded lowest number of leaves(27.47nos).
Accesson 206 recorded higher valuefor stalk length
(77.33cm) whereas accession 202 recorded lower
vauefor stk length (42.57cm).

Performance of palmyrah germplasm collected
during 2008

Among the 2008 planted accessions, theaccession
209 hasrecorded maximum vauesintermsof plant
height(116.45 cm), number of leaves(19.56), |eaf
length(107.28 cm) and stalk length(75.48 cm).
Accession 212 recorded lowest plant
height(101.84cm), lowest number of leaves
(23.74n0s) was recorded in accession 216 and
accession 217 recorded lowest | eaf length(56.45cm)
and stalk length(43.77cm).

Performanceof palmyrah germplasm collected
during 2009

Much variation was observed among theaccessons
planted during 2009. Among the 2009 planted
accessions, palm height (119.66 cm) and length of
leaves (71.34cm) was highest with the accession
219. Lowest palm height (75.16cm) wasrecorded
inaccession 248 whereas|owest | eaf length (55.66
cm) wasrecorded in accession 225. Highest number
of leaves (33.11nos) were recorded in accession
226 and lowest number of leaves (26.98n0s) in
accession 224. Maximum stalk length (37.11cm)
was recorded in accession 225 and lowest stalk
length (33.42cm) wasrecorded in accession 223.

Perfor manceof palmyrah ger mplasm collected
during 2010

Among the accessions collected during the year
2010, accession 256 hasrecorded maximum palm
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height (113.92cm), and stalk length
(67.77cm).Maximum number of leaves(32.54n0s)
wasrecorded in accession 257 and maximum |eaf
length (84.23cm) wasrecorded in accession 254.
Minimum palm height (74.42cm) and number of
leaves(25.78nos) was recorded in the accession
249. Minimum leaf length (55.64cm) wasrecorded
inaccess on 255 and minimum stalk length (33.17)
inaccession 258 wasrecorded.

Performance of palmyrah germplasm collected
during 2011

Among the germplasm collected during 2011, the
accession 274 recorded maximum palm height
(115.75 cm), leaf length ( 77.49 cm). The number
of leaves (29.18nos) was highest in the accession
275.Maximum stalk length (51.42cm) wasrecorded
inaccess onZ72 Minimum pamheight(63.67cm) and
minimum number of leaves (23.22n0s) was
recorded intheaccesson 263. Minimum leaf length
(54.20cm) wasrecorded in accession 264 and the
minimum stalk length (29.46cm) wasrecorded in
accession 275.

Performance of palmyrah germplasm collected
during 2012

Among the germplasm collected during 201
(39.14cm).Maximum number of leaves(23.42n0s)
wasrecorded in accession 279 and maximum |eaf
length (61.32 cm) wasrecorded in accession 286.
Minimum palm height (71.26cm) wasrecordedin
theaccesson 282. Minimum number of leaves(21.32
nos) in accession 284, minimum leaf length
(45.62cm) in accession 287 and minimum stalk
length (35.84cm) in accession 279 wasrecorded.

Performance of palmyrah germplasm collected
during 2013

Much variation was observed among theaccessons
planted during 2013 The access ons planted during
2013 showed maximum palm height (61.46 cm),
and leaf length (45.26 cm) with accession 290. The
maximum number of leaves (23.84nos) was
recorded in accession 291.The maximum stalk
length(34.65 cm) was recorded in the accession
289. Accession 288 recorded lower valuesfor pam
height (47.16cm).Minimum number of leaves(19.33
nos) were recorded in accession 295. Accession
289 recorded lowest leaf length (35.83cm). The
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lowest stalk length (29.32cm) was recorded in
accession number 293

Palmyrah germplasm fruit datacollected in the
year 2021

Tree planted in the year 1995, 1997 and
2001<tarted flowering. 1n1995 planted germplasm
accessionsthehighest bunchweight (5.8kg), average
number of fruits per bunch (6) was recorded with
Acc. No. 02/95followed by Acc.no.22/95 after 25
yearsof planting.

Among the 10 accessions of 1997 planted
germplasm, Acc. No. /97 hasrecorded the highest
bunch weight (9.2kg) where as maximum number
of fruits per palm wasrecorded in ACC.n0.25/97.

In 2001 year planted germplasm accessions
flowering was observed only infew palmsamong
them the highest bunch weight (8kg), fruit weight
(560g) wasrecordedinAcc.72/01.ThisAccession
isidentified as bigger sized fruits among the all
germplasm accessions.

Pandirimamidi

Survey and collection of palmyrah germplasmwas
done to identify dwarf and superior palmyrah
genotypesfor high neeraand nunguyield. Sofar
272 number of Palmyrah germplasm accessions
were collected and are being maintained as separate
year wise germplasm blocks at Horticultural
Research Station, Pandirimamidi. Thegermplasm
access onsarebeing eva uated for variousbiometric,
yieldandyield related characters.

The dataon biometrical observationsaswell
asflowering and fruiting characterswererecorded
for al thegermplasm accessionsassembled.

Germplasm collected during theyear 2020-21

Intheyear 2020-21 one accession was collected
from the Burugupudi village of K orukondamandal,
Eagt Godavari digtrict, AndhraPradesh. Thelocation
detailsarelatitudeof N 17°7' 14.79"and longitude
of E 81°49'49.32". The data recorded are palm
height of 9m, circumference 2m, spread in EW
directionis3.5m, and NSdirectionis4.2.m, number
of bunches per palmis12. The average number of
fruitsper pAmis1000, and stonesper palmrecorded
i$2500. In 1991 planted germplasm accessionsthe
highest bunchweight (9kg), averagenumber of fruits
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per palm (52) was recorded with Acc. No. 10/91
followed by Acc.no.5/91 after 30 yearsof planting.

Among the 10 accessions of 1993 planted
germplasm, Acc. No. 2/93 hasrecorded the highest
bunchweight (10kg) where asmaximum number of
fruits per palmwasrecorded inACC.no.5/93. In
2000 year planted germplasm accessionsflowering
was observed only infew palmsamong them the
highest bunch weight (14kg), fruit weight (1850Q)
was recorded in Acc.18/00.This Accession is
identified as bigger sized fruits among all the
germplasm accessions.

Inthe 2001 planted germplasm accessons,
Acc. No. 43/01 hasrecorded the highest number
of bunches (10), bunch weight (10kg), number of
fruitsper bunch (14).

Among the 2003 germplasm accessions,
Acc.no.2/2003 observed four branched bunches
withahighest bunchweight of 16kg, with 10 number
of bunches, 26 number of fruits, followed by Acc
no.4/2003. 1n 2004 planted germplasm, Acc.3/04
recorded the highest number of bunches(11) (three
branches) fruit number (10).

4.4. Arecanut

Evaluation of varieties and establishment of
mother blocksfor production of quality planting
material in arecanut

Shivamogga

Sevenarecanut varietiesviz., Mangala, Sumangaa,
Sreemangala, Mohitnagar, Swarnamangala,
Madhuramangal aand Sreewardhini were planted
at Honnaville Station during 2015. Out of seven
varieties evaluated for their growth characters
variety, Mohitnagar showed a maximum plant height
of 3.86 m (from ground level to base of the crown
region) followed by Sumangala (3.82 mt). The
maximum number of functional leaves(11.90) was
recorded in Mohitnagar followed by Sumanagala
and Swarnamangala (10.33). However other
parameterslikeleaf length, leaf breadth, leaf sheath
length and leaf sheath breadth varied among the
varieties. The highest green nut yield was observed
inMangaa(2.75kg). Wakawali

Thegrowth observationswererecorded at fiveyears
of planting reveaed that the plant height ranged from

36



mom  [CAR-AICRP ON PALMS

86.9 to 155.3 cm with mean of 115.4 cm. It is
revealed that the Mohitnagar variety recorded
maximum plant height (155.33 cm) whichwasat
par with Sumangalavariety (133.0cm). Mohitnagar
recorded maximum number of leaves(7.9) followed
by Sreemangala(7.8) and Madhuramangala(7.6)
respectively.

Nucleus seed gardensfor varieties

Goa

Nucleus seed garden of Hirehalli Dwarf was
established in different phasesand being maintained
with currently 284 surviving palmsof which 82 are
available at reproductive stage. The vegetative
charactersrecorded on 113 plantsare given below
which indicatesthe mean height of the plant from
plant baseto base of crownwasonly 1.35+0.03m
at 10 yearsof planting. Thepalmsarein bearing
stage and theyield during the current year varied
from 0to 54 nuts per palm per year.

Port Blair

In order to produce quality planting material of
arecanut variety Samrudhi for distributionto the
island farmers, a nucleus seed garden was
developed during 2017 at the Garacharmafarm of
ICAR-CIARI, Port Blair. During thisyear, flower
initiationwasnoticedinapam, whileal other pams
aredtill inthejuvenilephase. Themean trunk length
of the palmswas 161.7 cm while the mean palm
height was 502.9 cm. Mean palm girth was 56.7
cmwith anaverage of 10.2 leavesper palm.

Shivamogga

Hirehali dwarf variety planted during August 2015
(Six year old ason 2021) showed amean collar
girth (55.2 cm), plant height (162 cm) and crown
length(105 cm) with partialy drooping typeof crown
shape. Apart fromthat, the plant hasshowed amean
collar girth (36.40 cm) and an internodal length of
5.25cm. A total number of functional leaves(9.8),
leaf length (115.0 cm), leaf breadth (42.2 cm), leaf
sheath length (38.8cm), leaf sheath breadth (14.3
cm) and 68.50 numbers of |eaflets per |eaf were
recorded. However, out of 38 palmssurvived only
3 plantsstarted bearing inflorescence (at 55" month)
producing amean green nut yield of 0.5kg.
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Wakawali

Two arecanut varietiesi.e. Hirehalli Dwarf and
Shriwardhani were planted during 2015-16. The
growth observationsrecorded after five years of
planting showed that the Hirehalli Dwarf plants
showed short stature with plant height ranging from
9.0t044.0 cm, the crown length ranged from 39.0
to 79.0 cm, and the girth of palm ranged from 33.0
t055.0 cm. The number of leavesvariedfrom 7.0
t08.0, leaf length 39.00t075.00 cm and | eaf breadth
39.0t0 65.0 cm.

Theplant height of Shriwardhani variety rangedfrom
129.0t0 167.0 cm, the crown length ranged from
120.0 to 163.0 cm and the girth of palm ranged
from 46.0t0 61.0 cm. The number of leavesvaried
from 7.0t0 9.0, leaf length 72.0to 112.0 cm and
leaf breadth 65.0t0 89.0 cm.

Demonstration block of Shriwardhani variety
of Arecanut

Centre Wakawali

Theexperiment hasbeen planted with Shriwardhani
variety of arecanut asdemonstration block in year
2015-16. Theplant height of Shriwardhani variety
ranged from 147.0to 203.0 cm, the crown length
ranged from 132.0 to 169.0 cm and the girth of
palm ranged from 52.0 to 68.0 cm. The number of
leavesvaried from 7.0t0 10.0, leaf length 76.0to
112.0 cmand leaf breadth 67.0t0 82.0 cm.

4.5. Cocoa

Cocoa/Gen.5: Evaluation of Cocoa clones/
Hybrids

Ambajipeta and Veppankulam Centres
Cocoa variety/ hybrid: 6; VTLC-1, VTLCC-1,
VTLCH-1,VTLCH-2,VTLCH-3andVTLCH-4
Design: RBD; Replications: 4; No. of plants per
treatment: 6

Spacing: Coconut: 7.5mx 7.5m; Cocoa: 3.0 m x
7.5m;

Year of start: 2008-09 (Ambajipeta and
Veppankulam);

Veppankulam

Therearesix cocoaveritieshybridsviz, T,: VTLCC
LT,:VTLCHLT,:VTLCH2,T,:VTLCH3T,:
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VTLCH 4, T, :VTLC 1 (control) were planted
and the performance asintercrop in coconut gardens
isbeing evaluated and reported. Thetrial waslaid
outin RBD withfour réplications.

Among the cocoaclonesand hybridseva uated, the
VTLCH 1 haspeformedwdl intermsof plant height

Table.Observationson economic traitsof cocoa

Annual Report 2022 M

FAB A

ccccc

(3.28m), stemgirth (38.22 cm), canopy spread East
West (2.32 m) and North South direction (2.98m).
VTLCH2 registreredshort plant (2.75m), dender
semgirthin CTLC1(28.22 cm), canopy spreadin
East West and North South directionviz.,1.98 and
2.05m.

Clones/varieties | No. of pods/ | Singlepod | No. of beans | Singledry bean Drybean
tree weight(g) pod weight(g) yield(kg/ tree)
VTLCC1 27.21 131.11 24.11 1.00 1.66
VTLCH1 33.22 142.34 31.21 1.97 1.81
VTLCH2 29.65 113.16 22.15 1.00 153
VTLCH3 27.56 99.87 22.28 0.94 1.38
VTLCH4 26.21 92.52 22.54 0.92 1.24
VTLC1 25.65 86.23 21.32 0.93 121
CD (5%) 3.89 5.22 1.56 0.20 0.58
CV (%) 9.90 20.05 15.37 9.39 16.19

Six clones/ hybridseval uated for yield and quality
of cocoafrom 2008 at CRS, Veppankualm. The
number of podsvaried between 33.22 (VTLCH1)
and 25.65 (VTLC1). Thehighest singlepod weight
wasrecordedin VTLCH1 (142.34g) and thelowest
iInVTLC1 (86.23g). The number of beans per pod
ranged from 21 to 31. The dry bean weight was
higherin VTLCH 1(1.97g) whichwassgnificantly
different from other typeseva uated.

Ambajipeta

Six cocoaclonesviz., VTLCC—-1,VTLCH -1,
VTLCH-2,VTLCH-3,VTLCH-4,VTLC-1
(Control) wereplanted in November, 2008, in RBD
withfour replicationsand gapfilling wasdoneduring
December 2012 and are being evaluated for their

performance. Data pertaining to growth
characteridicslikegirth, height a first branching, and
canopy spread for the year 2021 recorded no
significant differences(Table 1.). Plant height and
stem girthwasrecorded maximuminVTLCH-2
(314.70 cm and 42.71 cm respectively). With
respect to yield for the year 2021, VTLCH-2
recorded significantly higher dry beansyield (2.13
kg/treelyear) and it wasfollowed by VTLCH-4
(1.65 kgltreelyear). Further number of beans per
pod wasaso highest in VTLCH-2 (45.60) on par
with VTLCH-4 (42.10). VTLCH-1 recorded less
no. of beans per pod (39.05) and VTLC-1 noted
lessdry beanyield 1.28 kg/treelyear. Singledry bean
yieldwasrecorded maximuminVTLCH -2 (1.23
g) whichwason part withVTLCH-4 (1.14 g)
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Table3 Performanceof cocoaclonesfor growth parameters:

Treatments Plant Girth Height at 1% Canopy spread CanopyArea
height | (cm) | branching(cm) (m?)
(cm) E-W(cm) | N-S(cm)
VTLCC-1 282.29 | 37.48 73.48 377.44 | 36351 16.64
VTLCH-1 301.35 | 38.67 76.79 420.73 | 392.67 19.66
VTLCH-2 314.70 | 42.71 79.35 396.69 | 392.20 19.29
VTLCH-3 274.04 | 38.44 72.36 374.08 | 353.95 15.67
VTLCH-4 299.41 | 39.28 62.97 379.08 | 361.86 17.60
VTLC-1 300.53 | 37.58 66.03 392.69 | 376.41 18.41
SEm+ 12.40 1.98 10.03 16.39 19.38 1.62
CD at 5% NS NS NS NS NS NS
Table4: Performance of cocoa clonesfor yield char acteristics
Singledr Dry bean yield/
Treatments |Pod weight (g.) Nobgf ;ci?ns No. Oglgr?':j per pgean ’ tr )e/e/year)(/kg.)
weight(g.)

VTLCC-1 403.50 40.40 32.75 1.01 1.14
VTLCH-1 411.25 39.05 37.83 1.05 1.36
VTLCH-2 490.00 45.60 46.00 1.23 2.13
VTLCH-3 412.50 40.44 35.58 1.07 131
VTLCH-4 443.00 42.10 3941 114 1.65
VTLC-1 324.25 39.88 38.58 0.96 1.28
SEm+ 25.18 1.36 2.59 0.03 0.12
CD at 5% 75.90 411 7.82 0.10 0.36

Expt. 5: Multilocationtrial (MLT) of cocoa
clonesunder Palms

AtAliyarnagar centre, 13 numbersof cocoaclones/
hybrids (VTLCP1, 3,5, 6, 8, 9, 10, 11, 12, 13,
14, 15, 16)d ong with onecheck variety (VTLC-9)
wereestablished during 2013-14 atagpacing of 3.75
m x 7.50 m with two replications and six cocoa
plants pergenotype. Observations recorded on
vegetative charactersshowed significant differences
acrossthe parametersstudied (Table 1). Between
the genotypes the maximum plant height (278.9cm),
girth (37.5 cm), East-West canopy spread (3.0 m),
North-South canopy spread(3.3 m), canopy area
(12.9 m?)and number of branches per plant (4.6)

wererecordedin VTLC-16. Whereas, themaximum
jorquetting height (80.6 cm) was observed
inVTLCP-11followed by VTLCP-8 (77.9cm).

Datapertaining to theyield and yield component
traits expressed significant variations acrossthe
parameters studied. Among the genotypes under
evauation, V TL CP-16 recorded maximum number
of pods per tree (45.8), number of beans per pod
(41.7), podyidd per plant (19.2 kg), sngledry bean
weight (1.4 g)and dry bean yieldper plant (2.1 kg).
Thiswas followed by by VTLCP-15 which has
recorded 1.8 kg drybean yieldper plant. The
genotype VTLCP-15 also recorded asingle dry
beanweight of 1.4 g, sameasthat of VTLCP-16.
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Kahikuchi

The cocoa clones and hybrid collected from
CPCRI, Regional Station, Vittal and planted on 02-
10-2015 in RBD design with 2 replications in
coconut garden. The observationson plant height,
semgirth, jorquette height, Spread and canopy area
were recorded and presented in Table 11. The
highest plant height (292 cm), girth (40.2cm), plant
spread (E-W and N-S) and canopy area (12.91
n¥) wererecordedin VTLC-20followed by VTLC
-18 and thelowest valuesfor the above characters
wereobserved inEYT. CocoacloneVTLC-20ds0
registered highest number of podsitree(36.2), sngle
podweight (12.59), singledry beanweight (1.3 g),
no. of bean/pod 35.6.) and dry beanyiel d/tree/year
(1.67 kg) asagainst thelowest under YET.
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V. Experimental Resultsin Crop Production

5.1. COCONUT

Sudieson fertilizer application through micro-
irrigation techniquein coconut

Sabour

Experiment waslaid out with six fertigation levels
viz., T,: Nofertilizer; T: 25% Recommended dose
of fertilizer (RDF) (NPK) through drip system; T.;:
50% RDF (NPK) through drip system; T,: 75%
RDF NPK through drip system; T,: 100% RDF
(NPK) through drip system; T . 100% RDF (NPK)
through soil application replicated four timesin
coconut variety Shakhigopal. The recommended
dose of fertilizer was 500:320:1200 g N:P:K per
palm per year. Thefertilizerswere splitinto 8 parts
for application through fertigation. Fertigationwith
different dosesof fertilizershad sgnificantinfluence
on plant growth parameterslike palm height, palm
girth, number of functional leaves and |eaf

characterigtics. Maximum palm height of 5.8 mwas
recorded with fertigation of 100% RDF (T,) which
was at par with 75% RDF (T,) and 100% RDF
NPK through soil application (T,). Control
registered lower palm height. Parameterslikecollar
girth (220.0 cm), number of functional leaves(29.5
per pam) and annual leaf production (9.5 per pam)
were highestin T, followed by T,. Significantly
lowest growth wasrecordedin T, (No fertigation)
with minimum collar girth (159 cm), number of
leaves (22.5 per palm) and annual leaf production
(7.8 per pam) (Table 1). PAmsunder T, produced
maximum number of inflorescence (8.8 per palm)
which was at par withT, Minimum number of
inflorescencewasnotedin control (T,). Nutyield
was maximum (48.0 nuts per palm per year) in T
andwason par with T, whilst minimum nut yield
(30.0 nuts per palm per year) was recorded in
control (Table2).

Table 1. Effect of fertigation on growth of coconut palm at Sabour Centre

Treatments | Palmheight | Collar girth | No. of functional Annual leaf production per
(m) (cm) leavesper palm palm (No.s)
T, 4.95 159 22.5 7.8
T, 4.77 185 235 7.8
T, 5.60 193 25.0 8.4
T, 5.81 208 28.0 9.2
T, 5.98 220 29.5 9.5
T, 5.72 198 29.4 9.2
C.D (p=0.05) 0.61 9.87 1.03 NS

Table 2. Effect of fertigation on flowering of coconut palm at Sabour Centre

Treatments New Bunches / | Fruits/ | Nutyield Leaves |Initiation of new
inflorescence | palm(No.s) | bunch | per paim | withwinter | inflorescence
per palm (No.s) (No.g) (No.s) | injury (%)
T, 5.8 5.0 7.0 30.0 21.0 May 2™ week
T, 7.0 6.4 8.0 34.5 20.0 May1% week
T, 8.0 7.0 8.2 41.5 17.0 April 4"week
T, 85 8.2 85 45.0 14.0 April 1% week
T, 8.8 8.4 8.8 48.2 125 Mar 4" week
T, 8.5 7.4 8.2 40.0 13.0 April 2 week
C.D (p=0.05) 1.9 11 0.6 5.10
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Development of coconut based farming
systems

I ntegration of goat in coconut based cropping
system

Aliyar nagar

Theexperiment wasinitiated during 2015to compare
integrated farming system of coconut + food trees
+ pasture crops- Goat (Telicherry breed) with
monocrop of coconut. Areafor each trestment was
0.4 ha. Fodder grassviz.Cumbu Napier hybrid(Co
BNS5) and legume fodder viz. Desmanthus were
sown in theinterspaces of coconut, while fodder
trees viz.Sesbania grandiflora, Leucaena
leucocephala and Glyricidia were planted along
thebunds. Annual leaf production, total number of
leavesand total number of inflorescence per pam
werehigher inlFS(T,) plotscompared to monocrop
of coconut (Table 3). Total of 18360 nuts/halyear
and 28,400 kgs of fodder wererealized from one
haof coconut (Table4). A total of 15 numbers of
lamb werelaid by thegoats, the droppingscollected
periodically and were applied to coconut and
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intercrops. Integration of coconut with pasturecrops
(Cumbu Napier hybrid + Desmanthus), fodder trees
(Sesbania grandiflora + Leucaenaleucocephala
+ Glyricidia) and Telicherry breed of goatsrecorded
net income of Rs. 2,90,175 per haas compared to
Rs. 1,29,700 per hain monocropping. Nutrient
contributionand chemica fertilizer equivaent of goat
manureispresentedin Table5.

Nutrient monitoringwasdoneemployingNUTMON
Tool box. Under coconut monocropping and
cropping system — | with balanced fertilization
(application of N, P and K), there was positive
balance for P and K and negative balance for
nitrogen whilst in cropping system — Il with
imbalanced fertilization, therewas negativebalance
for N, PandK (Table6). Green House Gas(GHG)
Emission was estimated in Integrated Farming
Systemtrid employing |IFS—GHG Egtimation Tool
obtained from Project Directorate of Cropping
Systems Research, Modipuram. GHG emission
from Integrated Farming System was negative and
henceitisenvironmentaly safe (Table 7).

Table 3. Growth and yield of coconut on integration of goat in coconut based cr opping system at

Aliyarnagar Centre

S.No Pre-expt. period Experimental period
Parameter 01516 2021-22
IFS(T)) Monocrop (T,)
1 Annual |eaf production 12.0 12.0 11.0
2 Total leaves(Nos.) 34.9 35.0 344
3 Total Inflorescence (Nos.) 105 12.0 11.0
4 Mean Nut yield(Nut/Pam/Year) 130 150 138
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Table 4. Output from the Coconut based I ntegrated Far ming System with goat at Aliyar nagar

Centre
Output (ha) | 2021-22 Remarks G“zzsgﬁ;;ms Ne(tRz_%gns
IFS(T)
Coconut nutyield(nos) | 18360 | Avg.sdeprice@ Rs. 12/ nut 220320 -
Pasture production (kgs) | 28400 | Grazed by goats -- -
Goat manure (kgs) 12000 | Manureapplied in
coconut basins. 84000 -
Lamb production Weight of 220 kgs
(Does- 10, Bucks-5) 15No.s | (Rs.270/KQ) 59400 -
Total 363720 290175
Monocrop (T,)
Coconut nutyield(nos) | 16100 | Avg.sdeprice@ Rs. 12/ nut 193200 129700
Additional Income 160475
Table 5. Nutrient valueof goat manureand equivalent cost of chemical fertilizer sat Aliyar nagar
Centre
Nutrient Content | Contributionfrom | Chemical fertilizer | Priceequivalent
(%) 12000 kgs equivalent (Rs)
Nitrogen 2.50 300 652 kg of urea 4043
Phosphorus 0.53 63.6 398 kg of SSP 3582
Potassum 1.10 132 220 kg of MOP 7920
Table 6. Nutrient monitoringemploying NUTM ON Tool box at Aliyarnagar Centre
N P K
(kg per haper year)
Monocrop -134 +34 +6.4
Cropping System—1 (Balanced Fertilization) - 16.4 +26 +24
Cropping System—11 (Imbalanced Fertilization) -54.2 -06 -114.9
Table 7. Green House GasEmission from I ntegrated Farming System at Aliyarnagar Centre
Enterprises CO,-e(kg)
Carbon Source Coconut 267.7
Fodder crops 433.4
Goatery 2393.16
Border plantation and agroforestry 5
Energy for household 0
Carbon Sink Agro-Forestry- SINK 0
Total Biomass/compost added - SINK 21146.2
Total SOURCE 3270.9
Total SINK 21146.2
GHG-IFS -17875.3
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Veppankulam

Theexperiment wasinitiated during 2016 inwhich
fodder cropswereraisedinirrigated conditionusing
sprinkler andirrigated asand when required. The
goat manuresare used asadditional nutrientsto the
coconut palms and fodder crop. The nut yield
recorded in IFSmodel (T,) was 14,875 nuts/ha/
year andinmonocrop (T,) it yielded 12,950 nuts/
halyear. Hence, yield increase of 11.5 % was
observedin | FS plotsas compared to monocrop of
coconut (Table8). Thereexistsdifference between
IFS treatment and monocrop with respect to
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functional leaves per palm. The number of
inflorescence showed anincreaseof 10.9%inFS
plot ascompared to monocrop of coconut. During
theperiod, 10 new lambswerelaid. Totally 14 goats
weresoldwith aliveweight of 342 kg. The pasture
production was 3850 kg/year and thiswasfed to
the goats. A total of 11,320 kg /year of pasture
production were realized from Sesbania
grandiflora and Leucaenea leucocephala and
Glyricidia and 4230 kg of goat manure were
collected and was appliedtothe IFSplots.

Table8. Growth, nut yield and output production of coconut on integr ation of goatsin coconut based

cropping system at Veppankulam Centre

Parameters IFSmodel plot (T,) Coconut monocrop (T,)
No. of functional leaves/ pam 32.5 30.4

No. of inflorescences/ pam 12.1 11.7

Mean nutyield (nos./ pam/ year) 85.0 74.0

Coconut nut yield (nos./ halyear) 14875 12950

Pasture production (kg) 11320 -

Goat manure (kg) 4230 -

No. of new bornlambs 10 -

No. of goatssold 14(342.0 kg liveweight) -

Asregardsthe economics, thetotal cost of
cultivation of IFSplotswasRs. 1,50,480/haand
thegrossincomeand netincomewereRs. 2,91,360/
ha/ year and 1,40,880/halyear respectively.
However, inmonocrop of coconut thegrossincome

and netincomewere Rs.155,400/ ha/ year and Rs.
45,050/ ha/ year respectively. Thusthe B:Cratio
of IFSis2.64 and that of monocrop of coconut is
1.40 (Table9).
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Table 9. Economicsof coconut based integrated farming system with goat at Veppankulam Centre

Treatment Quantity | Gross Cost of Net income Remarks

income | cultivation (Rs.) (Rs)

IFS(T))

Nutyield 14,875 1,78,500( 1,10,350 68,150 Averagesale priceof

(Nos. per ha) Rs.12 per nut

Pesture 11,320 Used asfeed tothe

production (kg) goat rearedinIFS

Goat manure (kg) | 4,230 Used for coconut as

organic addition
Goat sde 14 Nos Salepriceof goat @
(342kQ) 1,12,860 Rs. 330/kg of liveweight

Goat feed and

maintenance 40,130 72,730

Total 2,91,360| 1,50,480 1,40,880

Monocrop (T,)

Nutyield Averagesale price of

(Nos. per ha) 12,950 1,55,400| 1,10,350 45,050 Rs.12 per nut

Coconut based cropping systemsfor different
agro-climaticregion

Evaluation of coconut based cropping system
models

Port Blair

Black pepper vines of elevenimproved varieties/
hybrids (Panniyur 1, Panniyur 2, Panniyur 5,
Panniyur 6, 11 SR- Girimunda, 11SR- Maabar Excdl,
Panchami, 11SR- Sakthi, Sreekara, Subhakaraand

[1SR-Thevum) were planted with glyricidia as
support at 2 m x 2 mintheinterspaces of coconut.
Anaysisof dataafter twoyearsof plantingreveaed
that therewereno significant differencesamong the
tested genotypesfor plant height (211.8t0531.6
cm), collar thickness (4.5 to 7.7 mm), number of
primary branches per vine (1.4t04.7) and number
of leavesper vine (69.410261.0) .

Coconut based multispeciescropping systemsunder coastal littor al sandy soil
Centres: Bhubaneswar, K asaragod and Ratnagiri

Experimental details:

Treatment Kasaragod Bhubaneswar Ratnagiri

Main plot CS,: Coconut + sapota + | CS: Coconut + sapota+ (CS;: Coconut + Garcinia

(Cropping systems)| Vegetable Crops Vegetable Crops (Rainy |indica + Vegetable Crops
Season) (Rainy season)

CS,: Coconut + sapota +
flower crops

CS,: Coconut + sapota+
Pinegpple

CS,: Coconut + Garcinia
indica+ Pineapple

CS;: Coconut + sapota +
fodder crops

CS,: Monocrop of coconut

CS,: Monocrop of
coconut

CS,: Monocrop of coconut

Sub plot (Nutrient

N,: Greenmanuring + bio-fertilizers+ organic recycling + FYM

management

practices) fertilizersapplication

N,: Green manuring + bio-fertilizers+ organic recycling + soil test based

N,: Green manuring + bio-fertilizers+ organic recycling + 100% RDF
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Bhubaneswvar

Theexperiment wasinitiated during January
2016 in littoral sandy soil at Coconut Research
Station, Konark. Therewas significant variation
among the palms under different nutrient
management practices. Maximum number of
inflorescence (11.77/pam/year), femaleflowers
(224.32/pa m/year) and nuts (70.83/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
female flowers and numbers of nuts (Table 10)
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wherein maximum number of female flowers
(219.08/pa m/year) and maximum number of nuts
(75.59/palm/year) were observed in CS)N,,
followed by CS,N, (71.75 nuts/palm/year). Sapota
plantsinthe cropping sysemsstarted yielding snce
2 yearsand themaximumyield (403.72 kg/ha) was
obtained inthetreatment CS)N, (Table 11). Yield
of pineapple (9094 kg/ha) and cowpea (4810 kg/
ha) was maximum in plotsreceiving soil test based
NPK (N,) . Maximum net returns (Rs.4,39,951.00/
ha) was obtained from the treatment CS N,
whereas, lowest profit of Rs. 52,320.00 was
obtai ned from sole cropping system with organic
manureapplication (CS)N,).

Table10. Growth andyield of palmsin thecroppingsystemin littoral sandy soil at Bhubaneswar

Centre
Treatment Number of Number of Number of Number of Number of
leaves/palm | leaves/palm/ | inflorescence/ |femaleflowers| nutspalm/yr
year palm/yr / palm/year
CS, 39.43 11.83 11.22 211.19 62.70
CS, 39.40 11.73 11.22 204.09 68.18
CS, 38.52 11.67 11.24 202.94 59.64
CD (p=0.05) NS NS NS 1.80 2.19
N, 38.24 11.37 10.62 185.95 54.32
N, 39.57 12.09 11.77 224.32 70.83
N, 39.54 11.77 11.30 207.94 65.38
CD (p=0.05) 0.91 0.27 0.22 16.7 2.34
CSN, 38.39 11.28 10.45 178.06 54.56
CSN, 40.22 12.22 11.89 237.05 69.67
CSN, 39.67 12.00 11.33 218.45 63.89
CSN, 38.40 11.53 10.57 192.47 57.21
CSN, 39.33 11.93 11.70 219.08 75.59
CSN, 40.46 11.72 11.40 200.72 71.75
CS,N, 37.92 11.30 10.83 187.32 51.20
CSN, 39.17 12.11 11.72 216.83 67.22
CS\N, 38.48 11.61 11.16 204.67 60.50
CD (p=0.05) NS NS NS 3.86 3.45
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Table 11. Growth parameter sof sapotain the cropping system at Bhubaneswar Centre

Treatment Plant height |Plantgirth(cm)| Plant spread (sq. m) Yied(kg/ | Yidd (kg/

(m) E-W E-W plant) ha)
CSN, 4.10 30.12 2.86 3.18 4.50 266.62
CSN, 4.50 33.85 3.85 3.47 6.45 381.30
CSN, 4.35 33.56 3.45 3.52 5.88 348.39
CSN, 4.25 34.38 3.68 3.05 5.15 305.13
CSN, 4.90 36.40 3.20 3.35 6.80 403.72
CSN, 4.70 32.95 3.40 3.24 5.60 331.79
Kasaragod Ratnagiri

In coagtd littoral sandy soil, coconut + sapota(Var.
DHS 2) intercropping under integrated nutrient
management performedwell i.e application of green
manuring + biofertilizers + organic recycling +
FYM@210t/ha+ 150% RDF resultedinsgnificantly
higher sapotafruit yield of 47 kg per tree (7332 kg/
ha), nut yield (101 nuts/palm) and copraweight (173
g/copra). Coconut + sapotaintercropping under
green manuring + biofertilizers+ organicrecycling
+ FYM@10t/ha+ 150 % RDF resulted in higher
net returns of Rs.198225/- per hawhichisfour
times higher than the monocropping of coconut
(49,098/- per ha)

Planting of Kokum has been done as per
thetrestment schedule. Initial soil nutrient statusis
presented in Table 12 and that during 2021-22 in
Table 13. The number of functional leaves and
number of femaleflowers per pam did not differ
sgnificantly with trestments. However, sgnificantly
highest yield of 17412 nuts per hawasrecordedin
CSN,. Maximum vegetableyield wasrecordedin
CS,N, maximum pineappleyield and the height of
Garciniaindicain CSN,. Thehighest B: Cratio
(2.28) was obtained in CS N, where Coconut +
Garciniaindica + Pineappletogether with green
manuring, biofertiliers, organicrecycling and 100%
RDFispracticed.

Table 12. Initial soil fertility statusand leaf nutrient content at Ratnagiri Centre

Parameter Soil nutrient status(kg/ha) L eaf nutrient (% )(Beforeplanting
0-25cm | 25-50cm | 50-100cm of inter crop)
AvailableN 257 213 182 1.65
AvailableP,0, 17.6 13.8 11.8 011
AvailableK O 218.4 215.6 211.6 0.8

Table13. Soil fertility statusand leaf nutrient content in coconut or chard (2021-22) at Ratnagiri

Centre
Parameter Soil nutrient status(kg/ha) L (6]
0-25cm 25-50cm 50-100cm
AvailableN 264.0 217.3 187.3 1.89
AvailableP,O, 18.7 16.0 14.8 0.09
AvailableK O 224.8 2176.6 222.4 1.09
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Soil and nutrient management in coconut
Organic farming in coconut based farming
system

Centres: Aliyarnagar, Ambajipeta, Arskereand
Kasaragod

Experimental Details

Experiment was laid out in Randomized Block
Design comprising of fivetreatments (Soleorganic
manuretreatments-2, Solechemical fertilization—
1, Integrated options-2), each treatment replicated
fivetimeswith six palmsper treatment. A trench of
15mlength and 1.3m (4 feet) width was excavated
amidst six coconut pamsfor thetreatments T, —T,.
PGPR consortia, organic manure, husk burial and
50% recommended K0 (600 g K ,0) as sulphate
of potash were applied as per the treatments.
Sunhemp seeds were sown @ 40 kg /hain the
interspaces of the coconut palmsin thetreatments
T,toT, andwasincorporatedingtu at 45 daysafter
sowing.
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Aliyar nagar

Biomassaddition acrossdifferent trestments
varied from 22750 to 23150 kg per ha(Table 14).
Althoughthedifferentid effect of trestmentsdid not
bring noteworthy impact on height of thepalm, pdm
girth and number of leaves per pam registered
significant variation, with T, superior over therest
of thetreatments. Highest nut yield wasredlizedin
T, with 172 nuts per palm per year and thelowest
waswitnessedin T, (Table 15). Although soil reaction
and electrical conductivity did not vary amongthe
treatments, avail able status of macronutrientswas
higherinT, andlower inT_. Treatmentsreceiving
sole application of organic manures (T, and T,)
paved way for enhancing the soil organic carbon
pool compared to therest of thetreatments (Table
16). Physical properties viz., porosity and soil
moi sture content enhanced on addition of organic
manures compared to sole chemical fertilization
(Table17).

Tablel4. Differential effect of treatmentson thebiomassand nutrient addition at Aliyarnagar Centre

T Total biomass N P K
T, - Insituorganic matter recycling + PGPR
consortia+ In situ green manuring + Husk buria 23770 175-200 46-60 | 132- 160
T,- T, +25kg cow dung 28145 175-200| 46- 60 | 132 - 160
T,- T, +50% recommended K O through the
application of Sulphateof potash 23970 175-200| 46 - 60 | 132—-160
application of Sulphate of potash
T, - Conventiona method (Chemical fertilizer i 150-175 | 56- 60 | 200-250
application)
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Table 15. Differential effect of treatmentson thegrowth and yield of coconut at Aliyar nagar

Palmheight | Palmgirth L eaves Nut yield(No.¢/
Treatments (m) (cm) (No.¢/ palm) palm/year)
2014 -| 2021- | 2014- | 2021- | 2014- | 2021- | 2014- | 2021-
15 22 15 22 15 22 15 22
T, - Insituorganic matter
recycling+PGPR consortia+In | 13.4 | 19.8 | 851 | 104 34 30 157 138
Situgreen manuring + Husk buria
T,-T,+25kg cow dung 147 | 199 | 86.0 | 104 33 32 145 140
T,- T, +50% recommended
KO through the application of 154 | 199 | 853 | 116 | 38 | 41 | 160 | 164
Sulphate of potash
T4 -T,+ 50% recommended
K, O through the application of 132 | 20.0 | 882 | 120 35 43 148 172
Sulphate of potash
T5 - Conventiona method
(Chemical fertilizer pplication) 13.1 | 20.0 | 822 | 120 36 38 149 150
SEd 048 | 058 | 542 (632 | 1.11 | 1.74 | 124 | 548
CD (p=0.05) NS | NS | NS | 101 | NS | 4.26 NS | 11.8

Table 16. | nfluence of Organic Farming on soil fertility parameter sat Aliyar nagar

Treatments pH EC | KMnO, N |Olsen P | INNH,OAc K| OrganicC
(dsm?) = (gkg?)
T,- Insituorganic matter
recycling+ PGPR
manuring + Husk burial
T,-T,+25kgcowdung | 7.18 0.58 128.4 6.32 91.4 0.44
T, - T, + 50%
eEmnsies KO o ge | azee 6.28 96.8 0.34
through the application of
sulphate of potash
T, -T,+50%
recommended K,O
2
throughthezpplication of 7.28 0.60 136.4 6.41 100.5 0.38
sulphate of potash
T, - Conventional method
(Chemicd fertilizer 7.14 0.58 120.8 5.86 95.4 0.28
application)
S.Ed 0.067 | 0.072 4.38 0.184 2.64 0.031
CD (p=0.05) NS NS 10.2 NS 5.48 0.142
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Table 17. Influence of Organic Farming on soil physical propertiesat Aliyar nagar

Bulk Particle | Porosity | Soil moisture
Treatments Density | Density content
Mgm-3 (%)
iz MERUEED iz HErE RN AClAR 1.24 232 | 466 38.4
consortia+ Insitu green manuring + Husk burial
T,-T,+25kg cow dung 1.18 2.32 49.1 39.6
T,- T, +50% recommended KO through the
application of sulphate of potash o2 245 ol ST
T, - T, +50% recommended K ,O through the
application of sulphate of potash L 22 Aol <55
T,- .Cor.wentlond method (Chemical fertilizer 162 264 386 36.2
aoplication)
SEd 0.634 0.543 0.686 0.724
CD (p=0.05) NS NS 3.86 132
Ambajipeta Tellachakkerakeli) were planted asintercrops. The

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

growth and yield parameters of coconut are
presented in Tables 18 and 19.

Table 18. Influenceof treatmentson growth and yield of coconut at Ambajipeta Centre

Treatments | Paim Palm Annual leaf | No. of No. of No. of No. of
Height | Girth(m) | production |functional | bunches’ | buttong | Nutspalm/
(m) (No.sper | leaves / palm |inflorescence| year
palm) pam

T, 10.67 0.96 12.79 29.08 9.07 14.19 60.69
T, 12.19 0.97 12. 69 31.62 10.50 17.00 72.02
T, 11.30 0.90 12.64 30.33 10.01 14.37 62.40
T, 12.28 0.93 12.24 31.37 10.34 18.44 76.72
T, 12.52 0.96 12.36 30.37 10.56 17.92 76.71
SEm+ 0.37 0.02 0.07 111 0.28 0.47 4.14
CD (p=0.05)| 1.14 NS NS NS 0.85 1.44 12.77
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Table 19. Influence of treatmentson yield of coconut per palm at Ambajipeta Centre

Treatments | Coconut | Coconut | Coconut | Coconut | Coconut |Cumulative| Pooled mean

Yidd Yidd yield yield yield nutyield | yield(2015-
2018-19 | 2019-20 2020- 2021- 2022- 22) (No.s

(No.s) (No.s) 21(No.s) | 22(No.s) | 23(No.s) per palm)

T, 121.15 115.98 81.46 62.12 60.69 802 100.21

T2 120.25 113.50 87.61 75.44 72.02 838 104.77

T, 116.50 117.98 83.00 60.62 62.40 795 99.40

T 4 127.25 121.43 92.16 79.50 76.71 874 109.21

T, 121.25 124.19 105.35 75.27 76.72 898 112.21

SEm+ 1.87 1.35 3.38 474 414 — —

CD (p=0.05) 5.75 4.17 10.42 1461 | 12.77 — ==

With respect to coconut, no significant
differenceswere noticed for palm girth, number of
functional leaves/palmand annual leaf production.
Maximum palm height wasrecordedin T, -12.52
m. Maximum number of inflorescence/pa m/year
wasrecordedin T, (10.56) whichwas on par with
al other trestmentsexcept T, (9.07). Thetreatment
T, recorded significantly highest yield (76.72 nuts/
palm/year) which was on par with T.76.71 nuts/
palm/year and T,72.02 nuts/pa m/year. Further, the
pooled mean nut yield from 2015 to 2022 reved ed
that T_and T, had ahigh nut yield of 112 and 109

nuts/pam/year, respectively.

Differential effect of treatmentsdid not exert their
influence on cocoawith regard to plant height, girth,
height at 1% branching and number of beansper pod.
Thetreatment T, had higher number of beans per
pod (24.69). Further, thedry bean yield washigher
inT,with0.78 kgwhichwasat par with T, (0.73
kg). No. of pods per plant was maximum in T,
(20.23) whichwason par with al other treatments
except T, (16.94). Bunchyidldwasmaximumin T,
with 7 kg . Differential effect of treatmentson soil
fertility statusispresented in Table 20.

Table 20.1 nfluence of treatmentson soil nutrient statusat Ambajipeta Centre

Treatments N (ppm) P (ppm) K (ppm) OC%
T, 80.54 6.92 44.19 0.64
T, 78.82 7.39 64.06 0.62
T, 78.64 7.86 43.43 0.67
T, 86.31 8.10 67.17 0.82
T, 110.47 9.70 143.74 0.6
SEm+ 3.29 0.51 5.62 0.34
CD (p=0.05) 10.12 1.58 17.30 NS

Kasaragod

Experiment on cultivation of coconut under organic
nutrient management practicesreveal ed that the
treatment T, -In situ organic matter (frond, |eaf,
inflorescencewaste, husk) recydingintrenchesmede
intheinterspacesof 6 coconut palms (15 mlength,

1.2 m width and 60 cm depth) + insitu green
manuringinthebasn+ PGPR consortiainthebasin
+ cowdung + 50% recommended K,O using
sulphate of potash recorded higher yield of 102.4
nutsy/palm/year with 174 g of copraweight/nut over
other treatments. Perusal of cocoayield andyield
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parameterswhenintercropped in coconut revea ed
that thetreatment T, recorded significantly higher
pod wt (360g), single bean weight (1.08g) and dry
bean yield (893 kg/ha). Economic analysisof the
systemreved ed that treatment T, recorded higher
net returns of Rs. 2,05,848/- /per ha(on matured
nut basis) and Rs. 2,92,878/-/ ha(on coprayield
basis) over other treatments.

Management of root (wilt) diseasein coconut
(farmer’sgarden)

Package of practicesproposed based on the
soil test results
Addition of organic manure @ 25 kg per palm.
Application of Trichodermasp. @509/ pam.
Sowing dainchaseedsin coconut basin @ 100
o/ pam and incorporation beforeflowering.
Application of urea—1.0kg, SSP—-2.0kg
and MOP-3.0kg
Addition of 50 g zinc sulphate per pam
Applicationof MgSO, @ 1kgper palm
Excavation of trenches and providing
subsurfacedrainage.

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

Diseaseintensity (DI) iscalculated based on the
followingformula

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 agronomical management practicesreduced
the average root wilt disease index from 15.86
(2015-16) to 5.64 (2021-22) in Coimbatore
district. Nut yield in demonstration plot was
maintained (82 nuts/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 gppreciably (Table21).

Table21. Root wilt diseaseindex in Manakkadavu village, CoimbatoreDist.

Particulars Demonstration plot
2015-16 2021-22
Pretreatment Post treatment
Rangeof diseaseindex 41044 0-40
Averagediseaseindex* 15.86 5.64
Nutyield 80 82
5.2. OIL PALM recorded during 2020 as per the suggestion received

Demonstration on oil palm production
potential in North East Region

The29 ail palm seedlings planted in the year 2006
is being taken up as the material for this
“maximization plot and all therecommended crop
management practi cesare being adopted to harvest
maximumyidd. Theaverageplant height, collar girth
and number of leaves produced per palm per year

from DOPR Pedavegi is4.35m, 2.82mand 23.1
leaves per pam respectively.

Flowering and fruiting in all the palms have been
observed to be satisfactory over the years. The
number of FFB produced per palmwas 9.30 with
anaverage bunch weight of 18.10 kg and theyield
was recorded to be 24.07 t/ha.
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Bavikere

Plant Geometry and Optimization of nutrients
in Oil palm:

Nutrient optimization in oil palm studiesbeganin
2019 at Bavikere center using a Factorial RBD
design. Thegrading of NPK levelsas0, 1 and 2;
N,-1200g, N,-2400g, P-600g, P,-1200g, K-
1800g and K ,-3600 g. Thestudy isdtill initsearly
stages, but two years of datashowed no significant
changes in palm height and girth across the
treatments.

Plant geometry studiesin oil palm:

Plant geometry in Oil palm studiesinitiated during
2019 at Bavikere center with four spacingviz., M1:
9Imx 9mx 9m (Triangular planting); M2: 9mx 9m
(Squareplanting);M3: 10mx 10mx 10m (Triangular
planting) and M4: 10m x 10m (Squareplanting) in
RBD desgnwithfivereplications. Theexperiment
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isininitia gageand thereareno sgnificant differences
among thetreatments.

Arecanut
I ntercroppingin juvenileArecanut garden

The datarecorded for growth performance after
thirty six months of planting is presented. It is
indicated that the plant height ranged from 94.2 to
262.2 cmwith mean of 189.36 cm. Thetreatment
T, was found maximum plant height (262.2cm)
whichwassignificantly superior over thedl other
treatments. The Girth of plant ranged from 17.1to
27.3cmwith mean of 22.26 cm. Thetreatment T
was found maximum Girth (27.3 cm) which was
significantly superior over theall other treatments.
The branches of the plant ranged 11.5-15.2 with
mean of 13.33. The treatment T, was found
maximum number of branches (15.2) whichwas
significantly superior over theall other treatments.
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V1. Experimental Resultsin Crop Protection

Disease management in coconut

Basal stem rot disease

Characterization of Ganodermaspp. associated
with basal stem rot disease of Coconut

Ambajipet
Two isolate of Ganoderma sp.wereisolated from
the samples collected during the survey and the

morphological and cultural characters were
documented. The radial growth of isolates was
around 90mm in 8 days. The colony characters
found as whitein colour and leathery intexture
(tablel).

Table 1. Morphological and cultural variationsof Ganoder maisolatescollected duringthesurvey

conducted in 2021

Morphological and cultural variationsof Ganoder maisolates
. Mycdia growth (mm) I .
ae Source DAl |4DAI |6DAI |8DAI CREnyEEREEs
Shankaraguptam Root 4.67 28.00 68.00 | 89.67 Whiteleathery
Vijaira Root 458 29.35 67.95 | 90.00 Whitelegthery
Arsikere variationswith respect to morphologica and cultura

The roots samples from Ganoderma infected
coconut palmswere collected during roving survey.
Theisolation of pathogen from these sampleswas
doneunder laboratory usng PDA medium. Thetota
of fiveisolates (G45, G46, G47, G48 and G49)
wereisolated fromthesamplesof Kadur, Badravathi,
Arsikere, Gubbi and Pandavapura region. The

characterswere documented. Theradia growth of
isolateswasaround 90.00 mmin 9 daysin almost
al isolatesand satistically therewasno difference
among theisolateswith respect to growth (table 2).
Thecolony charactersof al isolateswerewhitein
colour with cottony growth.

Table2. Morphological and cultural variationsof Ganodermaisolates

Mycelial growth (mm) of

Ganoderma | Isolate | Part of Mor phological
| solate Code | collection Ganoderma character
3DAI |5DAI | 7DAI | 9DAI

Kadur G45 |Sporophore| 9.00 | 52.00 | 83.00 | 90.00 |Whitecottony growth
Badrvathi G 46 |Sporophore| 9.00 | 58.00 | 84.00 | 90.00 |Whitecottony growth
Arskere G 47 |Sporophore| 8.00 | 54.00 | 85.00 | 90.00 |Whitecottony growth
Gubbi G48 |Sporophore| 8.00 | 55.00 | 87.00 | 90.00 |Whitecottony growth
Pandavapura G49 | porophore | 8.00 | 54.00 | 82.00 | 90.00 |Whitecottony growth
CD (P=0.01) NS NS NS NS

*Mean of four replications

Veppankulam

Twoisolatesof Ganodermawereisolated fromthe
sporophores collected from Coconut Research
Station (CRS),Veppankulam (VPM) and
morphological studieswerestudied during 2022. In

DAI- DaysAfter Inoculation

vitro mycdlia growth of thefunguswasobtained at
3,5,7 and 9 days after inoculation in the PDA
medium at room temperature and the colony
characters were studied (Table 3).The results
reveal ed that Ganoderma isolate.-CRS (VPM) 4

54



@ ICAR-AICRP ON PALMS Annual Report 2022 M

magnn FAGTH

ccccc

showed maximum radial growth 9 days after 5. Two Ganoderma isolates were showed white
inoculation followed by Ganoderma isolate CRS- cottony growth.

Table 3. Measurement of radial growth of Ganoderma spp. in different days after inoculation
under Potato Dextrose Agar medium at room temper atur eand obser vation of colony char acters

S.No |Particulars New | solates Ganoderma spp.
1 Designated Code of I solate CRS(VPM) 4 CRS(VPM) 5
2 L ocation/Place CRS, Veppankulam CRS, Veppankulam
3 Crop Coconut Coconut
4 Source Sporophore Sporophore
5 Colony Characters White cottony White cottony
6 | Mycelial growth at different DAI *Mean radial growth of mycelium (cm)
3DAI 1.80 3.80
5DAI 2.60 5.30
7DAI 4.80 7.60
9DAI 6.40 9.00
CD@5% NS NS

DAI-DaysAfter Inoculation

M anagement of coconut basal stem rot disease sequenced on outsourcing basisand identified it as
through biological control agents Bacillusamyloliquefaciens.

Ambajipet Field experiment: Thebacteria bioagent named
Effective bacterial endophyteswereisolated from Bacillus amyloliquefaciens was found to be

hesithy coconut plant materialsand oneamong them promising in arresting the growth of Ganoderma

fond effective against Ganoderma, and theenophyte Sp. under invitro conditions. The sameisolatewas
isolate was kept for dual culture studies against taken to field conditions to test field efficacy of

different Ganoderma. Among al the endophtes ~ Bacillusamyloliquefaciensagainst Basal stemrot
tested EP4isolate showed 51.11 per centinhibition ~ diseaseincoconut. Thetalc based formulation was
remaining all isolatesshowed 90mmgronthafterg  @Ppliedinsoil dlongwith FYM S0Kg, whereas

daysafter inoculation. Theeffectiveendophytewas bacterial broth was fed through roots and root
feeding of Hexaconazole was used as standard

check.
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Treat

Disease index

ments

Befor et
reatment

3
MAT

MAT

9
MAT

12
MAT

15
MAT

18
MAT

21
MAT

24
MAT

27
MAT

30
MAT

reduction
Over
initial

38.48
(38.28)

38.48
(38.28)

38.09
(38%)

38.48
(38.28)

36.77
(31.07)

35.22
(36.40)

33.15
(35.15)

32.48
(28.81)

30.50
(29.20)

30.01
(B

29.54
(32:84)

23.33

34.69
(35.68)

34.69
(35.68)

34.69
(3669

33.26
(34.83)

30.21
(27.84)

27.73
(31.79)

27.52
(3L64)

27.24
(31.47)

27.86
(31.21)

27.20
BL2)

27.01
(3L10)

22.12

41.46
(39.88)

42.25
(40.39)

42.25
(4037)

42.25
(40.39)

39.43
(32.19)

34.76
(36.13)

29.35
(28.36)

27.15
(25.77)

26.29
(2553)

25.29
(3004)

25.29
(30.04)

39.00

52.37
(49.57)

53.54
(50.25)

54.25
(8007)

54.32
(5066)

55.43
(4008)

55.78
(48.32)

57.53
(41.04)

59.24
(42.60)

61.32
(42.91)

61.32
(51.55)

61.32
(51.55)

SE

6.14

6.01

5.75

5.60

1.19

1.20

145

1.96

1.93

1.72

1.67

m+

CD
(P=
0.05)

NS NS [17.73|17.27| 3.59

3.63

439 | 592 | 584 | 523 |5.10

T
T
T

T, —Control

AW ON P

Theresultsreveaed that among all thetreatments,
there was a significant variation with respect to
diseaseindex at three months after treatment. At 30
monthsafter trestment T1- Soil gpplication of 100g
talcformulation of Bacillusamyloliquefaciensaong
with 50kg FYM found superior with 23.33 %
reduction over control and was on par with T2 -
Root feeding of bacteria strain @ 50 ml broth (10
cfu/ml) in 100 ml water recorded 22.12 per cent
reduction over initial. Further the positive check
recorded 39.00 % of reduction over initial.
(Table4).

Arskere

The bacterial bioagent named EP10 wasfoundto
be promising in arresting growth of test pathogen

- Soil application of 100g talc formulation of Bacillusamyloliquefaciensa ong with 50kg FY M
-Root feeding of bacterid strain 50 ml broth (108 cfu/ml) in 200 ml water
- Root feeding of Hexaconazole 3 ml in 100 ml water

Ganoderma sp. under in-vitro conditions. The
sameisolatewastaken to field conditionsto test
efficacy against BSR diseasein coconut. Thetalc
based formulation was applied to soil along with
FY M 50K g, whereasthe bacterial broth wasfed
throughrootsand root feeding of Hexaconazolewas
used as standard check. Each palm congtituted one
replication and six replicationswere maintained
under eech trestment. Theresult revealed that among
al thetrestmentstherewasno significant variation
with respect to disease index at 36 month after
treatment. However, theeffectivetreatmentsof this
experiment has been merged with IDM module
experiment.
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Table5. Influence of Bacterial bioagentson BSR disease of coconut

Treat Before | *Diseaselndex at different month %
ments | initiation| Oct- | Jan | Apr- |July-| Octo- | Jan- | April- | July- | Oct- |reduction
of 20 | 21 | 21 21 21 22 22 22 22 over
treatment initial
T1- Soil| 34.66 |35.98|35.20|35.31(34.14| 31.28 | 30.94 | 30.31 | 29.10 | 25.87 2531
application| (36.07) {(36.3)|(36.4)|(36.82) |(35.75)|(34.31) | (33.80) | (33.34) | (3264) | (30.57)
of 100g Talc
formulation
of EP10
along with
S50KgFYM
T2- Root| 34.64 |39.03|39.61|37.57(34.83| 32.01 | 31.25 | 30.90 | 30.19 | 28.38 18.11
feeding of | (36.05) |(38.7)((39.0)((39.81)|(36.17)((35.53)|(33.99) | (33.77)|(333) | (32.19)
bacterial
strain 50 ml
broth (108C
FU/ml) in
100 ml water
T3- Root| 35.86 |38.55|38.91|38.96 35.40| 31.62 | 30.68 | 29.97 | 29.55 | 24.99 31.94
feeding of | (36.79) |(38.4)((38.6)((3862) |(37.11)[(36.04)|(33.63)|(33.19) | (3293) | (28.94)
Hexaoconazole
3 ml in 100
ml water
T4-Control | 35.25 [39.87(40.57|40.69| 40.92| 41.28 | 42.10 | 42.58 | 42.81 | 43.89 2451
(36.42) |(39.2) [(39.6) [(39.64)|(39.77)((39.98)|(40.46)|(40.73) |(40.87)| (41.49)
SEm+ 042 |0.65 065|067 | 064 | 080 | 0.70 | 0.74 | 0.81 | 1.41
CD@5 % 130 [199 |201 |206 | 197 | 246 | 215 | 229 | 251 | 435
*Meanof sixreplications ~ MAT- MonthsAfter Treatment
Veppankulam (Hexaconazole). Among thetreatments, root feeding

Based on the in vitro evaluation of bio-control
agents, effective bacterial strain Bacillussubtilis
EPC5 was sel ected for the management of basal
stemrot under field condition. Thetria waslaid out
in randomized block design with following four
trestmentsand fivereplications. For eechreplication,
four coconut palmswere selected. Thetrial was
initiated during October, 2018 at Coconut Research
Station, Veppankulam. Theeffectivebacterid strain
EPC5wasgiven assoil applicationand root feeding
at quarterly intervalsand compared with fungicide

of Hexaconazole 3ml/100 ml of water at 3 months
interval wasfound superior ascompared to other
trestments. Soil application of Bacillussubtilis @
100g and root feeding of Bacillus subtilis EPC5
(nutrient broth)/ 50 ml in 200 ml of weter & 3months
interval wasfound sgnificantincontaining thedisease
by registering 16.62 per cent and 13.75 per cent
reduction over initial respectively ascompared to
the control (Table 6) and the same treatments
showed theincreased nut yield over the control.
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Table6. Effect of bio-agent Bacillussubtilisagainst BSR of coconut @ CRS, Veppankulam during

2021-22
Treatments| Initial Basal stem rot disease Index* (%)-2022-23 % Disease
Disease reduction
Index | Apr-21 | Jul-21 | Oct-21 | Jan-22 | Apr-22 | Jul-22 | Oct-22 over
(%) initial
T1 17.75 | 29.08 | 29.01 | 20.00 | 15.00 | 15.00 | 15.00 | 14.80 16.62
(24.92) | (32.63) | (32.59) | (26.57) | (22.79) | (22.79) |(22.79) | (22.63) '
T 19.13 | 1362 | 13.38 | 14.00 | 14.00 | 14.50 | 16.50 | 16.50 13.75
(25.94) | (21.66) |(21.46) | (21.97) | (21.97) | (22.38) |(23.97)| (23.97) '
T3 14.8 1574 | 1551 | 15.00 | 13.00 | 12.00 | 12.00 | 12.00 18.92
(22.63) | (23.37) |(23.19) | (22.79) | (21.13) | (20.70) |(20.70)| (20.27) '
T4 11.36 | 3748 | 38.03 | 3820 | 3853 | 38.84 | 39.25 | 22.61 -99.01
(19.70) | (37.75) | (38.07) | (38.17) | (38.37) | (38.55) [(38.79) | (28.39) '
SEM 1.72 5.65 5.82 5.62 1.35 136 | 134 | 187
CD@5% 1.13 11.03 11.09 7.79 4.15 4.2 411 5.75

*Mean of fivereplications (4 palms/Replication) Design: RBD

Sem Bleeding Disease

M anagement of coconut stem bleeding disease
through biological contr ol agents

Ambajipeta

Evauation of cake formulations of bio agent,
Trichoderma was done against stem bleeding
disease of coconut at Horticulture Research Station
farm, Ambajipeta. Effect of Trichoderma reseei
cake formulation aswell as Trichoderma reesei
pasteformulation aong with positive control (paste
application of copper oxychloride) wastested against
stemn bl eeding disease of coconut on Gangabondam
variety. In case of cake application the treatment
wasgiven only onceduring thestudy period whereas
the paste application wasdoneat every month. The
treated palmswere observed every month for the
disease symptom and the percent recovery of the
treated palmswere observed.

Table7. Field evaluations of cake and paste
formulationsof Trichoderma species
against stem bleeding disease of
coconut during 2021-22

Disease index(Dl)
S. No |Treatment BT SMAT
1 e e 11.28 0.00
(19.52) | (0.00)
5 Treesdpase | 1014 | 164
(1852) | (7.31)
3 COC Pagte 12.16 3.34
(20.58) | (10.05)
4 S 11.09 12.76
(19.38) | (20.87)
SE(m)+ NS 0.83
C.D. NS 2.52

DAT —Daysafter treatment

BT- Beforetreatment

DI- Diseaseindex

During the year 2021-22 the experiment results
revededthat gpplication of T. reesal cakeformulation
completely recovered the diseased palms when
compared to the paste application of Trichoderma
reesei and Copper Oxychloride against stem
bleeding disease of coconut. Diseaseindex of 11.28
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was brought down to 0.00 per cent within 50 days
of cake application. Disease index of 10.14 and
12.16wasreduced to 1.64 and 3.34respectively with
paste application of Trichodermareesal and copper
oxychloride. However, the treatments differ
sgnificantly at 50 DAT (Table.7).

L eaf Blight Disease

Yield loss assessment in coconut dueto leaf
blight disease

Twenty five healthy and 25 leaf blight infected
palms were selected in Puliyankandi village,
Anamdai block, Coimbatoredistrict and nut yield
wererecorded from

Annual Report 2022 M

FAGTH

ccccc

January2022-December 2022. The results are
presentedin Table8 . Theper cent reductioninyield
was assessed using theformula
Nutyieldin healthy pam-Nut yield ininfected
pamx100
Nutyiedininfected pam
From the results it was found that the percent
reductionin nut yield dueto leaf blight diseasein
coconut ranged from 6.07 to 21.74 per cent with
an average nut yield loss of 10.36 per cent. In

addition toleaf blight rugose spiralling whitefly
infestation was observed to an extent of 10 per cent.

Table8. Assessment of yield loss dueto leaf blight disease

S No Date of harvest Nut yield (M ean of 25 palms) % reduqtion

Healthy Palms Infected Paims | iNNutyield
1 28.01.2022 22.02 19.75 11.49
2. 15.03.2022 18.70 15.36 21.74
3. 30.04.2022 21.40 19.78 8.19
4. 13.06.2022 20.35 18.58 9.26
5. 26.07.2022 19.45 17.78 9.56
6. 08.09.2022 21.40 19.64 8.96
7. 22.10.2022 21.02 19.52 7.68
8. 05.12.2022 19.90 18.76 6.07
M ean 10.36

Epidemiology of leaf blight diseasein coconut
Aliyar nagar

Theobservationson symptomsof |eaf blight disease
in Coconut were taken on weekly intervalsfrom
January 2022 to December 2022 in order to

understand the pattern onincidencein correlation
with weather parameters prevailing in different

seasons. The weather parameters namely
Temperature, Rainfdl, RelaiveHumidity (Morning
and Evening) and Evaporation prevalledin Standard
Meteorol ogical Weeks (SMW) wererecorded and
therespectiveincidenceof leaf blight during these
weekswere also recorded. The observationsare
presented infollowing table9.
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Table9. Weekly wiseweather data and intensity of leaf blight during Jan 2022 to Dec 2022

Month Sd | DI of Temp (°C) RH (%) Rainfall Evpn.
week | leaf _ _ . (mm) (cm)
blight M ax. Min. | Morning | Evening
Jan’ 22 1 22.0 29.9 24.4 91.1 71.0 0.0 2.0
2 212 | 321 254 | 92.85 70.0 0.0 50
3 19.1 | 334 23.1 91.0 68.43 0.0 4.4
4 190 | 336 235 | 90.57 66.28 0.0 4.0
M ean 20.32 | 32.25 24.1 91.38 68.43 0.0 3.85
Feb’ 22 5 20.1 33.0 25.5 91.14 81.57 0.0 4.86
6 23.0 | 286 20.2 92.8 56.9 0.0 3.6
7 220 | 329 24.8 90.8 64.4 0.0 50
8 210 | 343 24.9 90.8 66.0 0.0 50
M ean 215 | 21.525| 23.85 91.39 67.22 0.0 4.6
Mar’' 22 9 215 34.3 23.3 84.5 54.0 0.0 6.2
10 219 | 3467 | 25.00 | 89.00 58.17 0.00 5.83
1 221 | 3690 | 2640 | 87.20 56.80 0.00 6.40
12 251 | 3567 | 27.33 | 91.33 70.50 3.20 3.78
13 28.8 | 3580 | 26.40 | 91.40 62.60 0.40 5.00
M ean 20.32 | 32.25 24.1 91.38 68.43 0.0 3.85
April’ 22 14 27.0 | 36,50 | 27.70 92.40 61.80 0.00 5.00
15 264 | 3400 | 26.25 | 94.00 58.00 7.20 7.75
16 27.3 | 3550 | 27.88 | 89.33 67.75 4.86 3.00
17 28.6 | 3558 | 28.25 | 93.40 70.40 1.86 4.33
M ean 27.3 | 3540 | 27.52 92.28 64.49 3.48 5.02
May’' 22 18 285 34.1 26.9 76.6 63.9 12 3.0
19 289 | 314 26.4 86.0 67.3 3.3 3.6
20 26.3 | 304 26.6 84.0 73.7 55 2.2
21 278 | 343 27.9 78.8 69.7 1.03 50
M ean 279 | 3255 | 26.95 81.35 68.65 2.76 3.45
June 22 22 26.7 35.2 27.8 73.8 64.0 0.0 59
23 265 | 35.0 28.4 73.8 63.2 0.0 50
24 278 | 345 27.8 79.8 71.2 0.69 4.8
25 259 | 335 28.3 83.6 72.6 0.77 39
26 25.7 | 32.7 28.0 7.7 67.7 4.33 3.2
M ean 26.5 34.2 28.0 77.74 67.74 1.2 4.6
July' 22 27 28.0 29.1 26.7 84.3 87.2 3.3 1.1
28 26.6 | 299 27.1 81.4 76.2 4.8 1.8
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29 252 | 310 | 288 87.2 785 2.2 2.5
30 220 | 327 24.6 90.0 64.5 2.2 3.0
Mean 255 | 30.675| 26.8 85.73 76.6 3.2 2.1
Aug 2231 265 | 303 | 26.8 86.2 81.5 17.9 1.3
32 23.7 | 30.7 25.4 75.0 63.0 0.8 2.1
33 248 | 340 | 26.8 72.6 61.9 0.0 34
34 257 | 318 | 26.8 87.8 57.0 12 2.7
Mean 2512 | 31.7 26.45 80.4 65.85 5.0 2.4
Sep' 2235 265 | 304 | 255 91.6 68.5 9.5 1.8
36 22 31.2 26.0 84.7 68.5 2.8 1.0
37 23.7 | 319 | 262 79.2 66.7 0.0 2.9
38 229 | 330 | 253 79.8 62.0 0.0 4.2
39 209 | 334 | 26.0 83.0 58.5 0.0 3.0
M ean 232 | 3198 | 258 83.66 64.84 2.46 2.58
Oct’ 2240 202 | 332 | 265 83.0 73.0 0.8 5.3
41 198 | 323 | 27.2 94.0 715 39 2.7
42 193 | 322 26.1 94.8 75.2 16.5 2.3
43 200 | 331 | 250 915 66.5 0.0 34
M ean 198 | 332 26.5 83.0 73.0 54 35
Nov’' 22 44 19.2 31.3 27.0 94.2 71.2 8.9 35
45 198 | 304 | 255 87.2 72.0 6.7 2.4
46 193 | 304 | 25.0 91.0 72.4 4.7 2.6
47 180 | 320 | 238 93.2 69.2 0.0 3.0
Mean 2388 | 355 25.7 88.7 60.4 0.72 5.4
Dec’' 2248 205 | 33.2 23.3 91.6 68.5 9.5 1.8
49 19.7 | 31.0 | 25.00 | 84.7 68.5 2.8 1.0
50 194 | 30.2 | 2640 | 79.2 66.7 0.0 2.9
51 192 | 340 | 2733 | 79.8 62.0 0.0 52
52 19.1 | 346 | 2640 | 83.0 58.5 0.0 4.0
M ean 195 | 326 25.7 83.66 64.84 2.46 3.0
Table .10 Correlation between leaf blight incidenceand weather parameters
Weather parameters Correlation coefficient
Temperature(Maximum) 0.626
Temperature (Minimum) -0.593
Leat bligntincidence ™Ry (Morning) -0.079
RH (Evening) 0.393
Ranfdl -0.545
Evaporation 2.01
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Theresultsgivenintheabovetable 32 revea ed that
neverthe ess, thelesf blight symptomswereexhibited
all throughtheyear or inal monthsof theyear, the
incidence was maximum during hot months of
March, April and May months of the year 2022 it
got decelerated during October, November,
December months of 2022.

Thecorrelation resultsgivenintable 10 revealed
that there existed positive correlation between
temperature (Maximum and Minimum) and | eaf
blightincidence. It could beinferred asriseinevery
degree of temperaturethereisevery likelihood that
therewill beincreaseintheinfection of leaf blight
diseasein coconut.

Similarly, thereexisted negetive correlation between
RH and leaf blight incidenceasshown inthetable
10. Thiscould be inferred astheincreasein RH
resulted in decreaseintheincidence of thelegf blight
disease which could be corroborated from the
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observations given in table 10. that the months
coinciding theincreased RH experienced lesser
incidenceof lesf blight.

M anagement of leaf blight Diseasein coconut
Aliyar nagar

Management of |eaf blight disease using chemicals
has been one of the pragmatic option and in order
to arrive at the best option among the recent
fungicidesavailable, afield experiment has been
contemplated with seven treatments. Thefungicides
namely propiconozol e and tebuconozol 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. The observations have been
made in coconut trees before the start of the
treatment and 36 months after thetreatment. The
resultsaregiveninthefollowingtable 11.

Table 11. Evaluation of systemic fungicidesagainst leaf blight disease

Treat Leaf blightintensity (PDI)| Leaf blight severity (%) | Nut | C:B
ment| Treatmentdetails| g 36 |Diseaser| 0 36 | Severity| yield | ratio
No. MAA | MAA |eduction| MAA | MAA |reduction
Root feeding of| 2850 | 20.50 8.0 100 55.8 442 | 115% 1:1.09
1. | tebuconazole@2ml| (32.27)2| (26.92)¢| (16.43)¢| (90) |(48.33)c| (41.67)°
+ 100 ml water
Root feeding of | 29.87 | 10.12 | 19.75 100 | 4442 | 5558 | 123°|1:1.19
2. | tebuconazole@5ml | (33.13)%| (18.55)°| (26.39)" | (90) |(41.80)°| (48.20)"
+ 100 ml water
3. |Root feeding of | 29.00 | 15.32 | 13.68 100 554 446 |120~|1:1.18
tebuconazole @ |(32.58)2 ((23.04)¢| (21.71)* | (90) | (48.10)°| (41.90)°
10ml + 2100 ml water
4. |Root feeding of | 32.09 14.95 17.14 100 44.1 55.9 |[118>| 1:1.19
propiconazole @ | (34.51)° [(22.75)%| (24.46)° | (90) |(41.61)°| (48.39)°
2ml + 100 ml water
5. |Root feeding of | 30.01 2.98 27.03 100 32.2 67.8 1322 | 1:1.24
propiconazole @ | (33.22)2| (9.94)2 | (31.33)2| (90) |(34.57)?| (55.43)2
5ml + 100 ml water
6. |Root feeding of | 31.71 | 14.71 17.0 100 45.4 54.6 1149 | 1:1.18
propiconazole @ 10 | (34.27)° | (22.55)° | (24.35)¢ | (90) |(42.36)°| (47.64)°
ml + 100 ml water
7. |Untreated control 39.2 | 4176 | -2.56' 100 100 0 101¢ -
(38.76)° | (40.26) (90) (90)¢ (0)@
SEd 0.72 0.244 0.319 - 1633 | 1.097 |2.686
CD(P=0.05) 159 0.537 0.703 - 3.597 | 2417 |5.916

MAA-Monthsafter gpplication
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Values are mean of three replications. Valuesin
Parenthesesare arcsinetransformed values

Theresults showed in the abovetable 35
clearly reveded that thetreatment of root feeding of
propiconazole @ 5ml +100 ml water wasfound to
bevery effectivein controlling leaf blight disease
when comparedtodl theother trestments. Theeffect
of thetreatment was such that the diseaseincidence
reduced from the PDI of 30.01 to 2.98 whichwas
calculated to be 27.03 percent reduction. Interms
of severity of thedisease, thetreatment wasreported
to effect 67.8 percent reduction in the severity of
the disease. Nut yield was also found to be
significantly increased when compared to other
treatments. It wasreported that 132 nutshave been
harvested with abenefit cost ratio of 1:1.24. Next
best treatment wasroot feeding of tebuconazole @
5ml + 100 ml water which has resulted in 19.75
percent reductionintheleaf blight diseaseandthe
severity wasreduced to thelevel of 55.58 percent
withthenut yield of 123/tree/year and benefit cost
ratioof 1:1.19.

Demonstration on integrated management of
leaf blight disease

Aliyar nagar

An Integrated Disease Management protocol was
arrived at and it was demonstrated in one acre
coconut farmwhich consisted of 72 palmslocated
in Aliyarnagar village of Anaimalai block in
Coimbatoredistrict.
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Thefollowing four componentsweredemonstrated
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.

The observationswere made pretreatment of this
IDM module and post treatment after six months
andtheresultsare presented intable 12. Fromthe
table 35it could beinferred that theincidence of
leaf blight disease which was an average of six
months got reduced significantly from 13.01PDI
(initial) to 9.27PDI respectively. The average
intengty of leaf blight diseasewasreduced from9.27
PDI to 6.15 PDI after 6 months of application
accounted for thediseasereduction of 3.74 per cent.
In control plot the disease incidence slightly
increased from 12.35 PDI (initid) to 14.52 PDI after
6 months of application. Clear difference was
observed between control and thetreated palmsas
therewasincreaseintheincidenceof leaf blightin
control plot.

Table 12. Intensity of |leaf blight diseasein demonstration plot

S.No. Treatment Per cent Disease | ndex Nut
details Before | January | July Difference (% Yidd
Initiation 2022 2022 | reduction/increase)
1. Treated asper Schedule|  13.01 9.27 6.15 | 6.86(52.73%disease | 80
(IDM module) reduction)
2. Untreated Control 12.35 13.01 14.52 +2.17 (17.57% 67
increased)

Averageof 72 palms
Values are mean + Standard error

Ambajipet

Demondration of integrated di sease management on

leaf blight diseasewas executed in oneacre coconut
garden at Adurru village of East Godavari district

PDI —Per cent Disease Index

for the year 2021-22. Integrated disease
management with cutting and remova of theseverdy
affected leavesoncein three months, root feeding
with Carbendazim @2g in 100ml water, soil




mom  [CAR-AICRP ON PALMS

application of Pseudomonasfluorescens @ 200g/
palmswith 50 kg of FY' M and spraying of Copper
oxy chloride @ 0.3 % was recorded significant
reduction of thelesf blight diseasefrom 8.32t03.98
PDI whereasthe disease intensity wasincreased
from8.32t0 15.01 PDI in control plot. Further, the
demonstration plot was selected in Garlamadugu
village, Pedavegi mandal of West Godavari district
for theyear 2022-23 where the disease incidence
wasobserved. Pre-trestment datawas collected and
imposed thetreatments.

Arsikere
One acre garden with leaf blight incidence was
selected at Boranakoppau villageinArskere Taluk
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for demongrationtria on management of leef blight.
A separate control plot wasalso selected in nearby
place. The above treatments were imposed at
appropriatetime. Theinitial incidence of diseaseis
12.16 per centintreated plot and 12.60in untreated
control (table 13). Theincidencewasdecreasedin
treated palm to 5.76 and Where as increased in
untreated palms (19.89). However, the PDI has
been reduced from 10.08 to 1.87 in treated plot
anditwasincreased from 9.64t0 13.59 at untrested
plot insix monthsduration.

Table 13. Incidenceof leaf blight diseasein demonstration gar dens

Demonstration plot Control plot
Pre Post Disease Pre Post Disease
Srtales treatment | treatment | incidence | treatment |treatment | incidence(%)
(OMAA) | (6MAA) (%) (OMAA) | (6EMAA)
PDI PDI 0 6 PDI PDI 0 6
MAA [MAA MAA | MAA
Rangesof disease| 0-24.01 0-9.56 | 12.16| 576 | 0-26.58 | 0-37.33 | 12.60 |19.89
intengty
Average* 10.08 + 1.87+ - - 19.64+ 0.86| 13.59+ - -
0.09 1.03 1.04

Root (Wilt) Disease of Coconut

Assessing theincidence of root (wilt) disease
in Tamil Nadu

Aliyarnagar

Roving survey wascarried out during January 2022
—December 2022 to assess the incidence of root
(wilt) indifferent villagesof Coimbatore, Tirupur,
Dindigul, Theni, Tirunelveli and Kanyakumari
districts. The highest root wilt incidence of 58.40
per cent was recorded in Thappatikel avenpudur
village, Anaimalai block, Coimbatore District
followed by Ve limaai (54.63%) and Thippiramdai
villages (54.42%) Kuruthencode and Killiyoor
blocks, Kanyakumari Digtrict (Table 37).

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 4.80 to 58.40 per
cent and the maximum incidence of 58.40 per cent
wasrecorded in Thappatai kel avenpudur village of
Anamalai block and followed by 53.50 per cent
wasobsarvedinAmbarampa ayamvillageof Pollachi
South block. Theblock averagefor theAnaimal ai
and Pollachi (South) blockswere 15.74 and 9.53
per cent respectively. Thedistrict average of root
wiltincidencewas 8.35 per cent.

Thegtatusof root (wilt) wassurveyedinfour blocks
of Tirupur district and only meager incidenceof root
wilt wasobserved in Tirupur district with district
averageof 4.38 per cent. In Tirupur district, among
thefour blocks surveyed theroot (wilt) incidence
wasobserved in threeblocksviz., Gudimangalam
(8.25%), Udumalai (6.78%) and Tirupur (2.50%)
anditwasnot foundin surveyed villagesof Avinashi
block. Theroot (wilt) incidence was not recorded
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insurveyed villages of Dindigul and Tirunelveli
digtrict.

InTheni district severeincidence of root (wilt) was
recorded in Kamayangoundanpatti (41.6%),
Kombai (38.7%), Anaipatti (35.3%) and Pudupatti
(32.1%) villages of Cumbum block. Themean root
(wilt) incidenceof Bodinaickenur block wasfound
tobe 15.67 per cent. Theroot (wilt) incidencewas
not foundinsurveyed villagesof Periyakulamblocks.
Among thesurveyed districtsand blocks, thehighest
district average of 13.58 per cent and the highest
block average of 27.71 percent wererecorded in
Theni district and Cumbum block respectively.

A total of six blocks were surveyed for
assessing the status of root (wilt) incidence in
Kanyakumari digtrict. The diseasewasrecordedin
six blocksviz., Kuruthencode, Rajakamangalam,
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Thovaal, Killiyoor, Agastheesvaram and Thucka ay.
The maximum incidence of 54.63 per cent was
recordedin Vdlimadai villageof Kuruthencodeblock.
In Kuruthencode block the disease was observed
indl thefour villagessurveyed withtheblock average
of 28.4 per cent.The district average of
Kanyakuamri district was 11.16 per cent.

Among the 26 blocks of Coimbatore, Tirupur,
Dindigul, Theni, Tirundvei and Kanyakuma didricts
surveyed for theincidence of root (wilt) incidence.
Kuruthencode block recorded the highest mean
incidence of 28.4 per cent followed by Cumbum
block (27.71%) (Table.14). Among the districts
surveyed for the occurrence of root wilt incidence,
Theni digtrict recorded the highest mean incidence
of 13.58 per cent followed by Kanyakumari district
(11.16%).

Table.14. Incidence of coconut root (wilt) diseasein different districtsof Tamil Nadu (Jan 2022 -

Dec 2022)
Districts Blocks Root (wilt) incidence (%) Root wilt severity
(Disease Index)
Coimbatore Pollachi North 596+ 0.71 35.80
Pollachi South 9.53+0.48 53.50
Anamdal 15.74 + 0.88 58.40
Kinathukadavu 217+ 0.6 12.80
Mean 8.35+ 0.67 40.13
Tirupur Udumal pet 6.78+ 3.2 15.00
Gudimangdam 8.25+0.79 35.50
Tirupur 25 £ 0.00 5.50
Avinaghi 0.00£ 0.00 0.00
Mean 4.38+ 0.99 14.00
Dindigul Pdani 0.00£ 0.00 0.00
Ottenchithiram 0.00+ 0.00 0.00
Reddiyarchathiram 0.00+ 0.00 0.00
Nilakottai 0.00£ 0.00 0.00
Mean 0.00 £ 0.00 0.00
Theni Cumbum 27.71+3.1 53.20
Uthamapaayam 10.95+ 2.08 38.97
Periyakulam 0.00 £ 0.00 0.00
Bodi 15.67 + 1.65 43.78
Mean 1358+ 1.71 33.98
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Tirundvdi Ambasamudram 0.00+ 0.00 0.0
Manur 0.00£ 0.00 0.0
Radhapuram 0.00£ 0.00 0.0
Valioor 0.00£ 0.00 0.0
Mean 0.00£ 0.00 0.00

Kanyakumari Rgakkamangaam 2.96 + 0.56 10.50
Killiyoor 18.46 + 7.57 32.50
Thuckday 15.3+ 7.06 28.96
Agastheeswaram 3.69+ 0.23 12.40
Thovaa 0.93+0.74 7.80
Kuruthencode 284+13 59.70
Mean 1116+ 2.91 25.31

Awar enessProgramme: check further spread of the disease. Hence, aseries

of awareness programmes have been planned and

Awareness creation isthekey to disseminatethe ot
conducted and alistisgiven below.

technol ogiesto control root (wilt) disease and to

Awar eness programmefor root wilt diseasein coconut

Date Topic Place B enNef(i).ciOa:ri s

13.01.2022 | Awarenessof Coconut Root wilt disease Somanthuraichittoor,

Pollachi 20
25.01.2022 | Awarenessof Coconut Root wilt disease Thensanganpadayam,

Pollachi 20
03.02.2022 | Awarenessof Coconut Root wilt disease Ganganpdayam,

Pollachi 25
08.02.2022 | Awareness of Coconut Root wilt disease Pethanaickenu,

Pollachi 25

05.05.2022 | Awareness Programme on Coconut Root Wilt CRS,Aliyarnagar 35
14.06.2022 | Awareness Programme on Coconut Root Wilt CRS,Aliyarnagar 38
25.08.2022 | Awareness programmein coconut root wilt- Udumalpet,

ATMA farmers Tiruppur Dt 55
11.11.2022 | Awareness Programme of Coconut Root wilt Edappadi,

SdemDidrict 60

14.11.2022 | Awareness Programme of Coconut Root wilt—

ATMA farmers, Chengal pattu CRS, Aliyarnagar 42
23.11.2022 | Awareness Programme of Coconut Root wilt—

NABARD farmers, Keraa CRS,Aliyarnagar 25
09.12.2022 | Awareness Programme of Coconut Root wilt— Kinnathukadavu,

ATMA famers Coimbatore Dt 48
16.12.2022 | Awareness Programme of Coconut Root wilt and | Kappanlankarai,

other Coconut diseases—ATMA farmers Coimbatore Dt 45
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Twelve awareness programmes were
conducted where the root (wilt) disease was
predominant and based onthe queriesreceived from
farmersof these places. Theawareness programmes
were conductedin Pollachi, Aliyarnagar, Udumdai,
Kinnathukadavu and Kappanlankara inwhichtotally
423 farmers have participated and benefitted. The
awarenesscreationwill further trickledownto other
farmers through the participants of these
programmes.

Pest M anagement

Coconut

Pest surveillancein coconut
Aliyarnagr

Roving survey

Roving survey wascarried out in seven districts of
Tamil Nadu viz., Coimbatore, Tiruppur, Dindugul,
Theni, Tiruneveli, Kanniyakumari and Thanjavur
during 2021 - 2022. The extent of damage caused
by major pestsof coconut wererecorded interms
of incidence (%) and intensity (%). Among the
didrictssurveyed Thanjavur recorded higher damage
of rhinoceros beetlein termsof percent incidence
(28.14%) and intensity (32.18 %) followed by
Kanniyakumari (26.14 and 20.17 %) and Tirund veli
(21.68 and 16.51 %). Eriophyid mite nut damage
recorded higher in Thanjavur (48.64 %) followed
by Tiruppur (42.18 %), Tirunelveli (41.76 %), Theni
(40.59 %) and Kanniyakumari (40.52 %). Rugose
spiraling whitefly incidencewasmorein Tiruppur
(31.47 %) and Coimbatore (28.62) followed by
Thanjavur (27.38 %) and Kanniyakumari (23.74
%). Highest percent parasitism noticed in
Coimbatore (63.82 %). Incidence of black headed
caterpillar and red palm weevil werevery lowin
Tamil Nadu. Based ontheroving survey itinfer that
in Tamil Nadu, mean percent of rhinoceros beetle
incidence, Leaf damage, Spindledamage, eriophyid
mitenut damage, rugosespirdlingwhitefly Incidence,
parasitism rugose spiralling whitefly by Encarsia
guadel oupae, black headed caterpillar Incidence
and red palmweevil Incidencewere 19.70, 16.11,
7.15, 40.60, 23.43,59.24, 4.41 and 1.06 percent,

respectively.
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Roving survey was carried out in East Godavari,
West Godavari, Vishakapatnam, Vizianagaram and
Srikakulam digtricts of Andhra Pradesh during the
year 2021-2022. Rhinoceros beetle, red Pam
weevil, black headed caterpillar, eriophyid miteand
rugosespirdlingwhitefly arethemagor pestsinfesting
coconut inthisregion. Theincidence of rhinoceros
beetle was highest (13.04%) in West Godavari
district and low incidence of 9.04% wasrecorded
inVisakhapatnam district. Theleaf damageby the
beetle was 12.94, 7.85 per cent in the West
Godavari and Vizianagaram districtsrespectively.
Theincidenceof red pdmweevil wasnoticedinthe
range of 0.56 to 0.74 per cent and incidence was
highin Srikakulam (0.74%) and waslow (0.56 %)
in West Godavari district. The infestation of
eriophyid mitewasrecorded from al the plantations
observed inthe surveyed districtsand wasin the
rangeof 63.26 (inVizianagaram) to 85.80 (in East
Godavari) per cent. Intensity of mitewasmildto
moderateindl digtrictssurveyed. I nfestation of black
headed caterpillar was recorded in Srikakulam
district (70.79%) and no incidence of pest was
recordedin other surveyed digtricts. Theinfestation
of rugosespiralling whitefly wasrecorded fromall
thesurveyed districtsanditisin therange of 30.52
t0 45.11 per cent and ahigh incidence of pest was
recorded in East Godavari digtrict (45.11). However
as compared to other districts a high incidence
(34.11%) of Bondar nesting whitefly wasrecorded
inVizianagaramdigtrict.

BNW wasrecorded in all the surveyed districts of
AndhraPradesh and it isintherange of 25.97 to
29.48. Low incidence (25.97%) of BNW was
observed in Srikakulam district with intensity of
25.02 %. Highincidence (29.48%) wasrecorded
invizianagaram digtrict. During roving survey low-
medium termite incidence was observed in
Vizianagaram (4.1%) and Srikakulam (3.4%)
didgricts,

Ratnagiri

The extent of damage in terms of incidence and
intensity wererecorded for mgjor pestsof coconut
during thesesurveys. Thedatareved ed that themean
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incidence of rhinoceros beetle, red palm weevil,
black headed caterpillar, eriophyid mite, rugose
spirallingwhitefly and Encarsia parasitism were
recorded 7.7, 0.3, 2.9, 15.7, 10.0 and 28.9 per
centin Konkan region of Maharashtraduring 2021.
Theinfestation of coconut rhinocerosbeetle (RB)
washoticedinthepamsof al agegroupsinal the
Didtrictssurveyed. Theinfestation ranged from 7.3
t0 8.3 per cent. Themaximum incidence of RB was
observed in Sindhudurg (8.3%) with highest | eaf
damage (4.1%) and spindle damage (0.5%).
Whereas, minimum incidence of RB (7.3 %) and
spindle damage (0.2 %) wasrecorded in Palghar.
The least |leaf damage was observed in Raigad
(1.8%). Thered palm weevil (RPW) infestation
ranged from 0.2 to 0.4 per cent and maximum
infestation (0.4%) was observed in Raigad while,
minimum incidence (0.2%) wasnoticed in Palghar.
The infestation of black headed caterpillar was
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observed only in Raigad and Palghar Ditrictswith
avalueof 2.6 and 3.2 per cent, respectively. The
eriophyid miteinfestationwasrecordedintherange
of 14.5t0 16.5 per cent. The highest nut damage
dueto eriophyid mitewasnoticedin Ratnagiri digtrict
(16.5 %) with amean grade index (MGI) of 0.2.
TheMGI noticedwasmildinall thedistricts. The
least nut damage (14.5%) was observed in Palghar
district. The Raigad and Sindhudurg districts
recorded 15.8 and 16.0 per cent nut damage by
eriophyid mite. Therugosespirdlingwhitefly (RSW)
incidence and intensity was observed in al the
districtsof Konkanwhich ranged from8.6t0 11.5
and 9.2t0 15.5 per cent, respectively. Maximum
incidence and intensity of RSW was noticed in
Pa ghar (11.5% and 15.5%, respectively) followed
by Ratnagiri (11.0 and 12.2 %), Sindhudurg (9.0
and 10.4 %) and Raigad (8.6 and 9.2 %,

respectively).

Table 1. Aver ageinfestation of pestsinfesting coconut during roving survey in Konkan region

of Maharashtra
Digtricts| Rhinocerosbeetle |RPW | BHC (%) | Eriophyidmite] Rugosespiralling
incid whitefly
Incid | Leaf [Spindle| €C€ | Inc |Larva/| Infest | MGI | Incd |Inten|Encarda
ence |damage|damage (%) | dence |leaflet| ation ence | Sity | para
(%) | (%) | (%) (%) (%) (%) | (%) | sitism
(%)
Ranegii | 7.8+ | 25+ | 0.3+ |03+ | 0.0+ |00+ | 165+ |02+ [11.0+| 122 | 323+
04 0.2 0.1 0.1 0.0 0.0 04 | 00 | 24 [+29| 7.2
Sindhu 83+ | 41+ | 05+ [ 03+| 0.0+ |00+ 160+ [01+|90+|104| 174+
Durg 04 15 0.1 01 | 00 0.0 13 | 001 | 13 |14 25
Raigad 77+| 18+ | 02+ |04+ |26+ |06+ 158+ |01+ |86+|92+ 2903+
0.6 0.1 0.1 01 | 18 04 12 | 001 ]| 19 | 21 7.0
Paghar 73+ | 22+ | 02+ |02+| 32+ |08+ |145+ |01+ |115+|155| 36.7+%
0.7 0.3 0.1 0.1 17 | 05 10 | 001 | 21 |32 51
Mean+ | 7.7+ | 26+ | 0.3+ |03+ |29+ [03+ 157+ |02+ | 100 [11.8| 289+
SE 0.2 0.5 0.0 0.0 0.9 0.2 04 | 001 |08 |15 47
Arsikere

The Roving survey was carried out in
Chikkamagal uru, Tumkur, Mysore, Davanagere,
Chitradurga, Shivamogga, Hassan and Mandya
districtsand the extent of damagein termsof per
cent incidenceand intensity wererecorded for mgjor
pestsof coconut during thesesurveys. Theinfestation

of rhinocerosbeetlewasnoticed mostly inall newly
planted gardensinal theagegroup of 2to 48 years.
Thehighest rhinocerosbeetleincidencel5.2 per cent
incidencewas noticed in Mandyadi strict and mean
incidence of 13.1per cent was recorded in the
Mysoredistrict. Theincidence of red palm weevil
was maximum (up to 0.8%) in Chikkamagaluru
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district followed by 0.7% infestation in Tumkur
district. Theincidenceof red pamweevil wasalso
noticed in Mysore (0.5 %), Mandya (0.4 %),
Shivamogga(0.4 %), Hassan(0.4 %), Davanagere
(0.2%), and Chitradurga(0.2 %o)district.

Theinfestation by Coconut black headed caterpillar
was noticed in all the 8 major coconut growing
digtrictsof Karnataka, moderate (19.8 %) incidence
was noticed in Hassan district throughout the year.
Theother districtswherethe caterpillar incidence
observed include Chikkamagaluru (18.1%),
Davanagere(11.4 %), Chitradurga (6.1 %), Mysore
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(4.3 % ), Mandya(2.1%)Tumkur(1.8%) and
Shivamoggal.4 per cent. Theinfestation of eriophyid
mite was also noticed in all mgjor districts of
Karnatakaand in most cases, theincidencewasas
high as 100 per cent in the harvested nut sampl es.
Thehighest incidenceof miteincidencewasrecorded
in Tumkur district (22.5%) followed by 20.4 per
cent Chikkamagaluru, Mysore (12.4%),
Chitradurga (12.1 %), Hassan (11.8 %),
Davanagere (11.3 %),Mandya(7.6%)and
Shivamogga5.3 per cent district(Table2).

Table 2 M ean I ncidence of major coconut pestsinimportant districtsof Karnataka 2022

District Black headed |Rhinocerosbeetle Red palm Eriophyidmite
caterpillar Mean | Mean Incidence | weevil Mean Mean Incidence
Incidence (%) (%) Incidence (%) (%)

Chikkamagd uru* 181+ 36 72+13 08+0.3 2045+ 3.8
Mysore* 43+ 05 131+21 05+0.2 124+ 3.2
Mandya* 21+£0.2 152+25 04+0.1 76 £1.8

Tumkur* 18+0.1 85+14 0.7+£0.2 225142
Chitradurga* 6.1+1.2 51+12 02+0.1 121+15
Hassan* 198+ 34 108+ 16 04+0.1 11.8+19
Davanagere* 11.4+22 6.8+0.8 02+0.1 11.3+16
Shivamogga* 1.4+0.2 35+06 04+0.1 53+0.8

* VValues expressed are Mean + Standard error

The per cent leaf damage by rhinocerosbeetlewas
noticedinall the8major coconut growing districts
of Karnataka and was ranged between 5.6 to
11.3per cent, highest per cent leaf damage (11.3%)
was noticed at Mysore district followed by 10.2
per cent in Mandya district, Hassan (8.5 %),
Tumkur(7.8%), Davanagere (6.9%),
Chikkamaga uru (6.7%), Shivamogga (6.4 %) and
Chitradurgadistrict 5.6 per cent. Themean grade
index of miteranged from 0.5to 2.4, highest MGl

of 2.4wasobserved at Tumkurdistrict followed by
1.8 per centin Chikkamaga uru digtrict,Chitradurga
(1.4%), Hassan (1.2 %) ,Mandya(0.9 %), Mysore
(0.8 %)Davanagere (0.7 %) and Shivamogga0.5
per cent.

Theleaf damage by coconut black headed caterpillar
was ranged between 0.8to 11.6per cent in al 8
different district, highest per cent leaf damage

(11.6%) was noticed at Hassan districtwith a
number of larvae per 100 leafletswas4.3.

Minor pests

Inaddition to the mgj orpeststhere weresome minor
pestsnoticed during thesurveys. In Chikkamaga uru
district mealybug, termite and scalewasnoticed as
aspot occurrence, the mealybug, Pseudococcus
Spp. wasobserved upto 9% andits infestationin
thespindleleaf aswell asin harvested buncheswas
observed. In Tumkurdistrict, scaleincidence was
noticed intherange of 2.1 t09.8 percent, whereas
whitefly incidence was noticed up to 11 per cent
(Table 13). Incidence of an whitefly (4%) was
noticed in coconut during December 2021 during
surveys in Mangalavillages of Mandya district.
Observations on the natural enemy faunain the
infested gardens revealed a diverse array of
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coccinellids along with an aphelinidparasitoid,
Encarsiaguadel oupaeand few numbers of
Chrysopa were observed. Parasitisation by E.
guadel oupae was observed to an extent of 36.5
per cent.

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

Aliyarnagr
Fieldtrial wasinitiated on 11.04.2022 to evaluate

thenylon net for themanagement of rhinocerosbeetle
incoconut palms. Thirty palmsaged 2 yearswere
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selected and wrapped the spear |eaf basewith 2-3
adjacent leaf baseswith nylon nets(size—3.2x 3.2
cm). When new leaf emerges, nylon nets were
loosened and rewrapped. Another thirty pamswere
selected and labeled for control.

Beforeimposing treatment, number of damaged
leaves due to beetle attack and total number of
leaves per palm were counted to assessthe percent
damage caused by rhinocerosbestle. Afterimposing
treatment number of beetles entrapped in the net
and per cent reduction in damaged leaves were
observed at weekly interval.

Table3. Assessment of nylon net for the management of rhinocer osbeetle (RB) infesting coconut

at Aliyar nagar
L eaf damage (%) Spindledamage (%) Adultstrapped on
Treatment | Control | Treatment | Control Net/palm (Nos.)

Precount (April 2022) 9.3 91 13.3 10.0 -

May 2022 8.9 9.2 10.0 13.3 0.18

June 2022 8.5 9.2 6.7 13.3 0.21

July 2022 8.1 9.4 6.7 16.7 0.15

August 2022 7.4 9.5 3.3 16.7 0.12
Ambajipeta spindle leaf damage. The spindle portion of the

The experiment was initiated on 28.04.22 at
horticultura research station, Ambgjipeta. Inthistrail
30juvenile palms (aged 2-5 years) were selected
and pre data was recorded on leaf damage and

pal mswas covered with nylon net totrap the beetle.
Post dataon leaf damage and spindleleaf damage
and number beetlestrapped per trap wasrecorded
at weekly intervalsas per the protocol.

Table4 Effect of nylon net for management of Rhinocer osbeetlein coconut

Averagepercent of | Averagepercent of Total beetles| Average no. of
leaf damage/ palm | spindleleaf damage/ trapped | beetletrapped/
palm trap
Predata 31.81 16.66 - -
Post data (with oneweek interval)
First week 31.51 16.66 0 0
Second week 31.10 16.66 1 0.3
Third week 30.51 13.33 1 0.3
Fourth week 29.57 13.33 1 0.3
Fifth week 29.35 10.00 0 0
Sixth week 28.72 10.00 1 0.3
Seventh week 27.50 6.66 2 0.6
Eighth week 26.50 6.66 1 0.3
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Arsikere

The experiment was carried out at Horticulture
Research and Extension Centre, Arsikere, totally
therewas 30 Tiptur tall (TPT) coconut palmswere
selected for evaluation of the nylon net for the
management of rhinoceros beetlein coconut palms
over natural control for each treatment against
rhinoceros beetle. The method of treatment which
includes Wrapping the spear |eaf base with 2-3
adjacent leaf basewith nylon nets(size—3.2x 3.2
cm), Whennew |leaf emerges, nylon net hasloosened
and rewrapped suitableto the newly emerged | eaf
wasimplemented intheplot asper theexperimental
protocol. Before imposing treatment, number of
damaged leaves due to beetle attack and total
number of leaves per palm were counted. After
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imposing trestment, number of beetlesentrappedin
thenet was counted at weekly interval sand per cent
reduction in damaged |eaveswasrecorded by again
counting the number of damaged leaves and total
number of leaves per palm. Simultaneous
observationswere also madein control plot. After
imposition of treatments, the per cent leaf damage
by rhinocerosbeetl einfestation gradually decreased
from 36.3 per cent to 1.9 per cent in treatment and
incontrol plottheper cent leaf damageby rhinoceros
beetleincreased from 35.8t0 46.7per cent (Table
5). The Nylon-net wrapped treatment trapped
maximum adult’ srhinocerosbectiepopul ation, which
rangesfrom 0.67 to 2.43 beetle/week which was
sgnificantly superior over natural control (Table18).

Table5 Per cent leaf damage by r hinocer osbeetlein coconut palmswr apped with the nylon net

Beforeimposingthe| 1 av.2o | JUNE-22 | JULY-22 | AUG-22
treatment (APRIL)
Nylon net wrapped
palm (T-1) 36.3+0.25 155+018 | 52+ 013 | 30+01 | 1.9+ 008
Control (T-2) 358+ 0.78 38.3+093 |42.8+0.98 | 453+ 1.05 |46.7 + 0.81

Average means+ standard error

Ratnagiri

The present experiment was carried out in plot no.
9at RCRS, Ratnagiri wherein the most susceptible
coconut varietiesareinfesting by rhinocerosbeetle.
As per the technical programme, pre-count
observationson leaf damage and spindle damage
of coconut by rhinocerosbeetlewererecorded. The
post treatment observationswererecorded on legf,
spindle damage and no. of adults beetletrapped on
nylon net. The datapresented in Table 19 indicated
that the maximum leaf and spindle damage were
found 37.7 and 51.4 per cent, respectively during
pre-count observationsinthemonthsof May, 2022.
However, minimum leaf damage (26.2%), spindle
damage (15%) and adults beetle trapped on nylon

net (0.42 nos.) were observed after one months of
applicationsof treatment. In June, 2022, maximum
leaf damage (29.4%) and spindle damage (42.9%)
was observed during pre-count observations.
However, minimum lesf, spindledamage and adults
trapped on nylon net were observed 20.9, 14.3 per
cent and 0.97 nos., respectively during post count
observations. The pooled mean data of May and
June, 2022 indicated that the leaf damage (33.5%)
and spindle damage (47.1%) was observed during
pre-count observations. However, it was reduced
in 23.5 and 14.6 per cent, respectively. The
maximum 0.69 adults beetl e trapped on nylon net
wasnoticed.

71



mom  [CAR-AICRP ON PALMS

Annual Report 2022 M

FAGTH
ccccc

Table.6 Assessment of nylon net for the management of rhinocer osbeetle (RB) infesting coconut

Observations May, 2022 June, 2022 Mean

Pre-Count | Post-Count | Pre-Count | Post-Count | Pre-Count |Post-Count

RB adultstrapped on ; 0.42 + 0.16 ; 0.97 + 0.08 ; 0.69 + 0.12

Net/palm (Nos.)

'(—;;f damagebyRB | 377 | 262415 | 204 | 209+27 | 335 |235+20

0
Spindledamage by 514 |150+43| 429 |143+43| 471 |146+42
RB (%)

Averagemean = Sandard Error

Production and supply of parasitoids

Aliyar nagar

The parasitoid, Bracon brevicornis for the
management of coconut black headed caterpillar,
Opisina arenosella is being mass cultured at
Biocontrol Laboratory of Coconut Research
Station, Aliyarnagar and the same was distributed
to the needy farmers. Coconut |eafl ets containing

Encarsiaguadel oupae were collected from rugose
spirdlingwhitefly infested pdmand rleasedin newer
areas of infestation. During 2022, atotal of 7476
packets of Bracon brevicornisand 323 packets of
Encarsia guadeloupae were distributed to the
coconut growing farmersfor the management of
black headed caterpillar and rugose spiraling
whitefly.

Table 7 Production and supply of parasitoidsfor the management of coconut pestsin Aliyar nagar

centre
Month Bracon brevicornisNo. of Encarsia parasitoidsNo. of
packets packets

January 2022 252 59
February 2022 760 115
March 2022 990 50
April 2022 1040 4

May 2022 448 37
June 2022 643 —
July 2022 235 —
August 2022 227 —
September 2022 492 —
October 2022 239 54
November 2022 1026 2

December 2022 1124 2

Each packet contains 100 numbersof parasitoids

Ambajipeta

Mass multiplication of parasitoids viz., Bracon
hebetor , Bracon brevicornis, Goniozus
nephantidis, Pediobiusimbrues, Trichogramma

chilonis, Trichogramma japonicum and predator
Apertochrysa astur arebeing carried at Bio control
Laboratory, Dr. Y SRHU-HRS, Ambgjipetaand B.
hebetor (49,400), B. brevicornis (30,000), G
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nephantidis (1), predator A. astur eggs
(17,30,706), A. astur grubs(5,42,500), T. chilonis
cards (261 cc), T. japonicum cards (12 cc ) were
supplied to the farmers of East Godavari, West
Godavari, Dr. B. R. Ambedkar Konaseema, Eluru,
Vizianagaram, Visakhapatnam, Srikakulam, and
Tirupeti digrictsof AndhraPradesh, Medchd didtrict
of Telangana state. 20,138.7 cc of Corcyra
cephalonica has been produced at Dr Y SRHU-
HRS, Ambajipeta. Initial culture of Bracon
brevicornis was brought from ICAR-CPCRI,
Kasargod duringMay 2022 for multiplicationat Dr.
Y SRHU-HRS, Ambagjipetainstead of B. hebetor.
50 Encarsia guadeloupae leaf clippings (5 -10
Encarsia parasitized pupae per leaf clipping) also
provided to AICRP Palms centre, Chattisgarh for
releaseintheir gardensinfested with whitefly.
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Arskere

Wide spread incidence of coconut black headed
caterpillar infestation was recorded in
Chikkamagaluru, Tumkur, Mysore, Hassan,
Davanagere, Chitradurga, Shivamoggaand Mandya
digtricts. Mass multiplication of Bracon brevicornis
and Goniozus nephantidisisbeing carried out at
Biocontrol Laboratory of Horticulture Research and
Extension Centre, Arsikere and a total of 7800
Bracon brevicornis and 49600 Goniozus
nephantidis parasitoidswere supplied for release
inapproximately 131Palms (Bracon) +826 Pams
(Goniozus)of black headed caterpillar infested
coconut palmg(Table8).

Table8Production and supply of parasitoidsfor themanagement of coconut black headed cater pillar

inArsikerecentre
Months Braconbrevicornis Goniozusnephantidis
April 2022 1000 2800
May 2022 1200 1400
June 2022 300 800
July 2022 800 1000
August 2022 900 2000
September 2022 1000 15000
October 2022 500 1500
November 2022 100 2000
December 2022 100 5000
Ratnagiri farmersfields. The reduviid bugs and Encarsia

Themassmultiplication of Bracon brevicornisand
Goniozus nephantidis was carried out at Bio-
control laboratory of Regiona Coconut Research
Sation, Bhatye Digt. Ratnagiri and atotal of 110255
nos. of B. brevicornis and 69510 nos. of G.
nephantidis parasitoidswere mass multiplied and
suppliedfor released in RCRS, Ratnagiri farmand

parasitoidsa so multiplied and sold out 6600 nos.
and 4400 nos., respectively (table 13) for the
effectivemanagement of leaf eating caterpillar and
rugosespirdling whitefly. AICRP-RCRS, Ratnagiri
has also generated recei pt of Rs. 66200/- by selling
of parasitoidstothefarmers.
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Table 9. Production and supply of natural enemies

Months Bracon brevicornis Goniozus nephantidis Reduviid Encarsia
Bug parastoids
wrsioss | S| paastaos | S0 | Sidou | soldou
massmultiplied ' massmultiplied ' ' '
Jan., 22 2950 1150 700 1000 -
Feb., 22 1960 - 500 - 820/- -
Mar., 22 13000 8500 300 - 2500/- 2400/-
April 22 12000 7200 400 200 2000/- 2000/-
May, 22 13500 2500 500 200 - -
June, 22 1550 - 80 - - -
Jduly, 22 800 - 30 - - -
Aug., 22 1450 : 200 . . :
Sept., 22 800 - 100 - - -
Oct., 22 500 - 400 - - -
Nov., 22 5350 4000 4500 - 1200/- -
Dec., 22 24200 7000 24300 11000 - -

Demonstration of I ntegrated Pest
M anagement of Rugose Spiralling Whitefly
(RSW) —conducted during 2022
Aliyar nagar

One acre coconut garden with Dwarf
genotype (Gowthami Ganga) aged Six yearshasbeen
selected for the demonstration and a separate one
acre control plot also maintained. IPM practices
(Installation of yellow sticky traps (12 Nos) inthe
garden, Threeroundsof neemoil spray 0.5%at 15
daysinterval and Threeroundsof jet water spray

10 daysafter spraying neem oil) hasbeenfollowed
inthe demonstration plot. Detailed observation on
RSW wasrecorded beforetreatment and after 10
daysof last treetment imposition. Resultsreveaed
that, theintensity of the RSW was reduced from
74.210 29.5 percent and percent parasitization of
RSW by Encarsia was increased from 23.4 to
55.36 percent after imposing the IPM practices
(Table 10). Henceit isproved that, thecurrent IPM
practiceseffectively control the RSW in short span
of time.
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Table 10. Integrated pest management of rugose spiraling whitefly during 2022

Months Incidence| Intengty | Grade Livecolony* **Natural enemies | Paragiti
(%) (%) Eggs | Nymphs| Adut | Spiders| Predators | Z2107(%0)
Pre- treatment observations
T1-1PM 47.6 74.2 14 |186 | 178 | 152 | 04 09 234
T2-Naturd control| 47.2 73.9 1.3 (189 | 182 | 148 | 05 1.0 22.9
Sig.(P=0.1) NS NS NS | NS NS NS | NS NS NS
‘t’ vdue 0.4 05 02 | 06 0.5 04 | 02 0.2 0.7
Post - treatment observations
T1-1IPM 39.2 295 | 07 | 638 8.2 55 | 06 15 55.36
T2-Naturd control| 46.2 715 14 (166 | 165 157 | 09 12 38.14
Sig.(P=0.1) * * * * * * * NS *
‘t’ vdue 4.7 125 | 06 | 48 5.3 72 | 02 0.4 7.9
Ambjipeta 73.13%, 62.18% in |PM garden and the mean no.

Theexperiment wasconductedin HRS, Ambgjipeta
inAndhraPradesh. A total of 50 pamsof thevariety
Godavari Gangawhich were5yearsold juvenile
palmsin continuous area 25 |IPM and 25 natural

were selected. IPM package wasimplementedin
thefield asper the experimental protocol. Predata
on the leaf incidence and intensity of pest was

Table11.
2021-22

of spirals, nymphsand pupae per four |eaflets per
palmwas 13.87, 61.70 and 33.99 respectively in
IPM garden. where as post treatment observations
revealed that, there was gradual decreasein |eaf
infestation and pest intengity, mean no. of spiralsper
four leeflets(Table 11)

Integrated pest management of rugose spiraling whitefly at Andhra Pradesh during

I ntegrated pest management of rugose spiralingwhitefly at HRS, Ambajipeta during 2021-22

Treatments

Pre-tr eatment observations

I ncidence of
RSW (%)

I ntensity of
RSW (%)

Grade

Mean no. of pest stages per 4 |leaflets

Nymphs Pupae

Spirals

T1-IPM 73.13+ 046 | 62.18 + 0.47

1.20 £0.95

13.87 +0.51| 61.70 + 0.63| 33.99+0.51

T2-Natural

control 71.07 £0.94 | 61.68 +0.51

1.10 £ 0.69

11.94 +0.59| 57.08 *+ 0.69(31.68 + 0.39

Post dataontheleaf infestation and intensity of pest
was 73.45%, 53.34% in |PM garden and themean
no. of spirals, nymphsand pupae per four leaflets
per palmwas 6.07, 12.91 and 10.12 respectively
in1PM garden, whereaspost trestment observations
revealed that, there was gradual decreasein |eaf
infestation and pest intensity, mean no. of spiralsper
four lesflets

Arsikere

Theexperiment wascarried out at Karagundavillage
of Arsikeretaluk, totally there was 25 Tiptur tall
(TPT) pamsweresd ected for determination of I|PM
strategiesover natural control for each treatment
againgt rugose spiraing whitefly. |PM packagefor
Rugose spiralling whitefly wasimplemented inthe
plot as per the experimental protocol. Predataon
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theincidenceand intengty of whitefly wasrecorded
in the month of October 2021. Post treatment
observationswere recorded on an incidence and
intengty of whitefly. Smultaneousobsarvaionswere
also made in control plot. After imposition of
treatments, the whitefly infestation gradually
decreased from 18.7per cent to 7.6per cent in
trestment and in control plot thewhitefly infestation
increased from 18.2to 29.5per cent . The IPM
treatment recorded minimum adult’s popul ation
(1.6), nymph (2.2) and egg (0.3) which was
significantly superior over natural control. ThelPM
treatment also registered the highest predator
population (9.2) over the control (3.1).

Ratnagiri

ThelPM grategiesand natura control wereadopted
in 25 GBGD variety pams for management of
whitefly complex. The present experiment was

initiated in October, 2021 and the generated data
indicated that the non significant resultsregistered
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during pre-experimental observations. The
integrated pest management (IPM) trestment could
reducetheincidenceandintengty of rugosespirdling
whitefly (RSW) to 23.0 and 22.5 per cent,
respectively over pre-experimenta vaues(41.9 and
43.7%, respectively). Thel PM trestment wasfound
significantly superior over thenatural control. The
grade pest intensity was reduced in IPM to 0.75
(Low) ascompared to pre-experimental value 2.2
(High). Thenonsignificant resultswereobservedin
natural enemies (spiders/predators) and Encarsia
parasitism associated with rugose spiraling whitefly
(RSW). Thenatura control registered theincrease
of incidenceand intensity of RSW to 55.5and 58.4
ascompared to pre-experimental observations (40
and 44.9 %), respectively. The naturd enemieslike
spiders, predators and Encarsia parasitism was
recorded maximumin unsprayed plot (1.2, 0.8 and
58.1 %) over sprayed plot (0.8, 0.6 and 47.5%,

respectively).
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IX.MONITORING REVIEWSAND MEETINGS

Monitoring Reviews M onitoring Reviews

Approved technical programmeswere monitored
by visiting the center, reviewingthemonthly progress
report of the centres. Reviewed the Centres and
ascertained the implementation of technical
programmes as per the schedul e through physical
mode. Timetotimeadviceand directionwasgiven
for proper implementation of the technical
programmesthrough emails, personal contact and
over direct contact viaphoneasand when required.

Monthly progress report and budget utilization
informeationwereobtaned from centresregularly and
thesamewerereviewed criticaly. Duringthereview
meetings, discussionswere held with concerned
stientistsof ICAR-AICRP on PAmsfor thesmooth
functioning of the research programmes. During
review mesting, PC hasgiven guiddinesfor proper
utilization of budget, publicationsandimprovingthe
technica programmes.

S. No AICRP centres Date

1 Arskere 12.4.2022

2 Shivamogga and Bavikere 13.4.2022

3 Kahikuchi 25.5.2022

4 Mondouri 26.5.2022

5 Filicode 6.6.2022

6 Pasghat 24.9.2022 to 25.9.2022

7 Arskere, Bavikereand Shivamogga 11.10.2022 t0 12.10.2022

9 Killikulam 27.10.2022 t0 29.10.2022

10 Sabour 19.12.2022 t0 21.12.2022
EventsConducted: Dr. Ravi Bhat, Acting Head (Crop

The 31% Annual Group Meeting of All IndiaCo-
ordinated Research Project on PAlmswas conducted
at Central Plantation Crops Research Institute,
Kasaragod from 16-18 September 2022, which
coincided with the Golden Jubilee Year of AICRP
(Palms). The meeting was inaugurated on 16"
September 2022 by Dr. V. Geethalakshmi, Vice
Chancellor, Tamil NaduAgricultura University,
Coimbatore. The formers Project Coordinators
Dr.PRethinam, Former Executive Director, ICC
(APCC), Jakarta, Dr.S.Arulraj, Former Director,
[1OPR, Pedavegi, Dr.H.Hameed Khan Former
Project Co-ordinator of AICRP (Palms) and
Dr.H.PMaheswarappa, Director of Research,
UHS, Bagalkot were the Guests of honour. Dr.
R.K.Mathur, Director, I|OPR, Pedavegi, Dr.V.S.
K orikanthimath, Former Director, ICAR Research
Complex for Goaand Dr. P. Chowdappa, Former
Director, ICAR — CPCRI Kasaragod, also
participated in theinaugural session.

Production) and Scientist in-charge, Project Co-
ordinator Cell, CPCRI, Kasaragod wel comed the
dignitariesand del egatesinwhich hehighlighted the
yeomen service and spade work of the Former
Project Co-ordinators of AICRP (Palms) in
moulding the programmeto hit severd milestonesin
the Plantation Crops Sector. The Project Co-
ordinator presented abrief note on the mission of
the Project Directorate sinceitsgenesisinl972 on
fivemandate crops- Coconut, Oil palm, Palmyrah,
Arecanut and Cocoadistributed across 28 AICRP
centres of 14 States, 13 State Agricultural
Universities, 4 ICAR ingtitutes and one Central
Agriculturd University of thenation. Heopined that
the release of Oil plam variety NRCOP — 4,
identification of the precocious coconut hybrid
Godavari Gangaand Tall x Tal hybrid combinations
of coconut, Coconut based multispecies cropping
system modelsin transformation of unproductive
ecosystems to vibrant environment, Integrated
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Nutrient Management for higher productivity and
profitability of dwarf coconut, Development of
location specific Integrated Farming System models,
I ntegrated Pest and Disease Management modules
for themanagement of sem bleeding, leaf blight and
Rugose Spiraling Whtiefly in coconut stands
testimony to the work of AICRP (Palms).
Intercropping of Burmese Coriander in Arecanut
System, multiplication of superior cocoa clones
VTLCH 7 and 14 for planting material production
to cater the need of North East Indiaand export of
aconsignment of dehydrated tuber and tuber flour
of PAmyrahto UK wereunderlined by him. Taking
technology to the farmers door steps and to the
technol ogically deprived through seriesof trainings
under SCSCP/ TSP mission, supply of biocontrol
agentsto curb pest and disease menace, supply of
elite seedlings of plantation cropsremain added
strength of the programme.

Dr.V.Geethalakshmi, Vice Chancellor,
TNAU, Coimbatore in her Inaugural Address
applauded AICRP (Palms) for the release of 21
varietiesof coconut and 11 varietiesof arecanut and
abouquet of crop production technol ogiestowards
improving thestandard of living of theplantationcrop
growers. Non scientific management and senilepams
remain major impediments in achieving higher
productivity. She also emphasized the need for
developing varietiestolerant to pests, diseasesand
to weather extremities. She invited the palm
researchers to enlighten the farmers on crop
diversification and value addition to overcomethe
frequent depression in price chart of copraand also
to devise strategiesto enhancewater useefficiency.
Sheoutlined the scopefor oil palm and palmyrah
and hinted theneed for Mechanizationand Artificia
Intelligence with roboticsand sensorsin the eraof
labour scarcity. Following the Inaugural Address,
Dr.PRethinam, Founder Director, [l OPR, Pedavegi
in hisGolden Jubilee L ecture“ Reminiscenceson
Research Imprints of AICRP (Palms)” listed the
gloriousachievementsof AICRP (Palms) inits50
years journey in terms of release of improved
varietiescatering tothedemandsof thefarmers, path
breaking research technologies like Cropping
Systems Approach, Eradication of Tatipakka
disease in Andhra Pradesh and effective
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management of Basal Stem Rot of Coconut. He set
forth the need for establishment of Centre of
Excellencein Palmyrah asthisdrought hardy crop
provideslivelihood security totherura unemployed.
Hecongratulated al thetorch bearersof theAICRP
(Palms) schemefor placing the programmeinthe
pinnacleof grandedur.

Dr. H. Hameed Khan, Former Project Co-
ordinator in hisfelicitation appreciated therigorous
efforts of palm scientists in addressing location
specific problemsand for improving theproduction
base. Herolled out ared carpet tointensify research
invalue addition of coconut. Dr.S.Arulrg), Former
Director, IOPRinhisfdicitationexpressvely looked
back the social concern of the palm scientistsin
overriding theemotiona setbacksof thefarmersin
the events of natural disasters. Dr.H.P.
Maheswarappa, Former Project Co-ordinator,
AICRP (Palms) and Director of Research,
University of Horticultural Sciences, Bagalkot
attributed theaccoladeslike Best AICRP Centre of
ICAR during 2015 and ‘ OUTSTANDING' rank
of Quinquennial Review Team of 2020 to the
exemplary guidance of the predecessorstogether
with theindustrious efforts of the palm scientists
garnished with enthusiasm acrossthe nation.

Dr. Anita Karun, Director, CPCRI and
Project Co-ordinator (Acting), AICRP(Pams) in
the Presidential Addressextended profusegratitude
to the entire palm scientistsfor the achievements of
AICRP (Pams) which helped transform thelivesof
the pam growerstowardseconomic prosperity. She
alsowished that all the palm scientistsshouldjoin
handsto takethe Al CRP (Palms) programme and
plantation crops sector to greater heights in the
nation. Theinaugural session concluded withthe
formal vote of thanks by Dr. P. Subramanian,
Principa Scientist (Agronomy), CPCRI, Kasaragod.
About 100 participantsfrom acrossdifferent AICRP
centres of the nation attended the Annual Group
Meet. Navsari Centre, Gujarat received the Best
AICRP (Pams) CentreAward for the year 2021.
Bouquet of publications in terms of Technical
Bulletins, bookletsand fol dersprepared by thepalm
scientistswerereleased intheevent. Theinaugural
session was followed by technical sessions on
Genetic Resourcesand Crop Improvement, Crop
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Production, Crop Protection and Post Harvest
Technology.

Brainstor ming session on coconut and ar ecanut
pest and diseases

Brainstorming sess on on coconut and arecanut pest
and diseasesin different regions of Karnatakawas
jointly organized by Keladi Shivappa Nayaka
university of Agricultural and Horticultural sciences,
Shivamoggaand ICAR- AICRPon Pams, ICAR-
CPCRI, Kasaragod on 12.10.2022 at
Shivamogga. Dr. AnithaKarun, Director and Project
Coordinator (Palms) Dr. VinayakaHegde, Head
(Crop Protection) ICAR- CPCRI, Kasaragod Dr,
Ravi Bhat, Head (Crop Production) ICAR- CPCRI
Dr. Sumitha. S, Scientist ICAR- CPCRI, Kasaragod
also attended the meeting. The programme was
attended by about 30 officia sfrom University and
Department of Horticultural, Government of
Karnataka
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Palmyrah Breeder M eet:

Palmyrah breeder meet was organised inAICRP
on Palms center, Killikulam to 28.10.2022 to
prepare the Road Map for PAlmyrah breeding. Dr.
Anitha Karun, Director ICAR — CPCRI,
Kasaragod, Dr. Ravi Bhat Head (Crop Production),
Dr. V. Nird, Principal Scientist (Plant Breeding and
Genetic), Dr. Sumitha. S Scientist (SPMA) from
ICAR—-CPCRI, Kasaragod and Dr. B. A. Jerald,
Head (Horticulture and Forestry) ICAR- CIARI
Port Blair and Scientist from AICRP on Palms,
Palmyrah center, Pandirimamidi and Konda
Mallepally also attended the meeting. The
programme was attended by about 30 members
including farmers, official from University and
Department of Horticultural, Government of Tamil
Nadu. Model descriptors was prepared in the
technical session of themesting.
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X1 PUBLICATIONS

Reports

1. AICRP on Palms, 2022. Proceedings of the
XXX1 Annual Group Meeting and Technical
Programme for 2022-23 of ICAR- All India Co-
ordinated Research Project on Palms. (Eds. Ravi
Bhat and Sumitha, S). ICARCPCRI, Kasaragod).
AICRPon Palms, ICAR CPCRI, Kasaragod. 90
p.

2. AICRPon Palms, 2022. Technical Report for
2020- 21. XX X1 Annua Group Mesting of AICRP
on Pams. (Eds. Ravi Bhat and Sumitha, S) ICAR-
CPCRI, Kasaragod. 262 p.

3. AICRP (Pams), 2022. Annual Report 2021.
ICAR-AIl IndiaCo-ordinated Research Project on
Palms, (Eds. Ravi Bhat and Sumitha, S). ICAR-
CPCRI, Kasaragod. 134 P,

Research articlesinjournal

Gawankar, M.S., S.Sumitha, H.P.
Maheswarappa, R.K. Mathur, PM. Haldankar and

P. P. Debaje 2022. Evaluation of teneraoil palm
hybridsinwestern coastal region of India. Indian
Journal of Horticulture, 79(4): 410—14.

Madhavi Latha PTirupati Reddy.,M, Ranganna.,,G
Naram Nidu.,L, Ravi Bhat and Mathur.,R.K 2022.
Observationsonweed floraof medicina significance
in oil palm plantation. Journal of the Andaman
Science Association. Vol. 27 (Special issue),
pp.104.

NehaS. Ram, H.P. Maheswarappa, B.N. Maruthi
Prasad, Vishnuvardana, K.C. Kiran Kumar and
G.C. Chandrashekar, 2022. Evaluation of coconut
(Cocosnucifera) for tender nut quality in maidan
tractsof Karnataka. Current Horticulture. 11: 54-
56.

Sudhalakshmi, C.2022. Soil fertility, system
productivity and economic vigbility of coconut based
high dengity multi speciescropping systemin Tamil
Nadu. Journal of Plantation.

Sudhalakshmi, C.2022. DRISnormsfor identifying
yield limiting micronutrientsin cocoaunder coconut

intercropping systems. Journal of Plant Nutrition
(NAASscore: 7.71 & Impact Factor : 2.36).

Sudhaakshmi, C. 2022. Soil suitability assessment
for intercropping cocoain coconut gardensof Tamil
Nadu. MadrasAgricultural Journal (NAASscore:
4.52). 108 (7-9): 313-320

Tamil Selvan, M. S. Sumitha, A. NithyaDevi, H.P.
Maheswarappa and R.K. Mathur. 2022.
Performance of teneraoil pam hybridsin cauvery
deltaregion of India. Indian J. Hort. 79(1) : 76-
80.

Popular article/Technical article

Latha, P, Meena, B. and Praneetha S. 2022.
Thenaimarankalai Ver vadalnoieli erundhu
PathukakkumUtthikd . UzhavarinvVdarumvdanma,
p.25-28.

Ravi Bhat, Sumitha S., MaheswarappaH.P. and
AnithaKarun. Five Decadesof theAlCRPonPams
—TheTasksAccomplished. Indian Horticulture.
67(6): 24-30.

Sudhalakshmi, C., Sivakumar, V., Rajeswri, E.,
Alagar, M., Meena, B., Praneetha, S., Pugaendhi,
L. and H.P. Maheswarappa. 2022.
Thennainatrangal urpathi thozhilnutpangal. CRS,
Aliyarnegar.

S. Sumitha and H.P. Maheswarappa. 2022.
Technology inventory of AICRPon Pams. Coconut.
Indian Coconut Journal. 64 (7):18-22

Vinothkumar, B., Latha, P, Sivakumar, V. and
Praneetha, S. 2022 . Thenai thakkum pochikalum
athan katupaddu muraikalum. Kaanada Velanmai
Volume4. Page,23-24.

Extension folder

Kiran Kumar, K.C., Jagadeesh,SK., Kushaa,G
and Shwetha,2022. Bordeaux mixtureand itsuses
incoconut UHS, Acc.No.26, (In Kannada).

Nath, J.C. 2022. Production of quality planting
materialsof Coconut, Assam lemon

and Cashewnut
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Nath, J.C. 2022. Cultivation Practices of Coconut
Technical bulletins

Nath, J.C. 2022. Integrated nutrient management
in coconut based cropping system of Assam

Ravi Bhat, SumithaSand V. Niral. 2022. Improved
varieties of coconut, arecanut and oil palm:
Contributionsof ICAR—AICRPon Pams. Golden
Jubilee Technical Bulletin No. 1. ICAR-Centra
Plantation Crops Research Ingtitute, Kasaragod. 41
p.

Ravi Bhat, SumithaSand C. Sudha akshmi. 2022.
Contributionsof ICAR—AICRPon Pamstofarming
community: Success stories. Golden Jubilee
Technica BulletinNo. 2. ICAR-Centra Plantation
Crops Research Institute, Kasaragod. 54 p.

Paper spresented in seminar/ symposia/
confer ence/ wor kshops

PP. Bhalerao, H.P. Maheswarappa; R. Bhat
and S. Sumitha.2022. Evaluation of Tall x Tall
coconut hybrids under south Gujarat
conditions. Nationa Conferenceon Enhancing
Competitiveness in Horticulture Through
Technology Innovations, 17-18 November
2022, ICAR- Central Plantation Crops
Research Institute, Kasaragod, Kerala, 22 pp.

S.L.Ghavae, K.V. Mashe, S.M. Wankhede, S.G
Bhave, Ravi Bhat and S. Sumitha. 2022.
Assessment of Dwarf x Dwarf coconut (Cocos
nucifera) hybrids for yield and quality
parameters in coastal track of Maharashtra
(India). National Conference on Enhancing
Competitiveness in Horticulture Through
Technology Innovations, 17-18 November
2022, ICAR- Central Plantation Crops
Research I nstitute, Kasaragod, Kerala, 23 pp.

Madhavi Latha., P, Tirupati Reddy., M,Ranganna.,
GNaram Nidu.,L,Ravi Bhat and Mathur.,R.K
(2021). Seasond Variation of Fresh Fruit Bunch
Productionintwo agegroupsof Tenerahybrids
of oil palm grown under coagtd zoneof Andhra
Pradesh, India. In: Oil palm-Theway forward
forincreasing vegetableoil pool throughAama
Nirbhar Bharat for doubling theincome and
providing social security to farmers.
Rethinam.,P, Suresh.K and KrishnaK umar.3
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Nationa Conferenceon oil palm, Vijayawada,
Andhra Pradesh. 23-25 November, 2022.
PP.65.

Madhavi Latha.,P,Tirupati Reddy., M,Ranganna.,
GNaram Nidu.,L,Ravi Bhat and Mathur.,R.K
(2021). Andysisof fresh fruit bunchesof tenera
hybridsof oil palm grown under coastal zone
of AndhraPradesh, India. In: Oil pdm-Theway
forward for increasing vegetable oil pool
through AatmaNirbhar Bharat for doubling the
incomeand providing socid security tofarmers.
Rethinam.,P, Suresh.K and KrishnaKumar.3¢
Nationa Conferenceon oil pam, Vijayawada,
AndhraPradesh.23-25 November,2022.PP.80.

.Manivannan, N. Richard Kennedy, S. Sumitha,
Ravi Bhat and M. Theradi Mani.2022.
Standardization of rooting mediafor palmyrah
(Borassusflabellifer L.) seedling production.
National Conference on Enhancing
Competitiveness in Horticulture Through
Technology Innovations, 17-18 November
2022, ICAR- Central Plantation Crops
Research Institute, Kasaragod, Kerala, 36 pp.

M. Tamil Selvan, R.Babu, S.Sumitha, Ravi Bhat and
R.K. Mathur. 2022. Growth andyield attributes
of different Oil Palm Tenera hybrid
combinationsin Cauvery deltaregion of Tamil
Nadu. National Conference on Enhancing
Competitiveness in Horticulture Through
Technology Innovations, 17-18 November
2022, ICAR- Central Plantation Crops
Research Ingtitute, Kasaragod, Kerala, 15 pp

S.M. Wankhede, K.V. Malshe, S.L. Ghavade, S.G.
Bhave, Ravi Bhat and S. Sumitha.2022. Impact
of different neem oil concentrations against
emergenceof Encarsiafrom parasitized pupae
of Rugose spiralling whitefly (Aleurodicus
rugioperculatusMartin). National Conference
on Enhancing Competitivenessin Horticulture
Through Technology Innovations, 17-18
November 2022, ICAR- Central Plantation
CropsResearch Ingtitute, Kasaragod, Keraa,

51 pp.

Book chapters
OIL PALM (Telugu) - Udyana panchagam
book

M.
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COCOA in (Telugu) - Udyana panchagam
book

Book chapters

Sudhalakshmi. C., 2022. Crop Establishment and
[rrigation Optionsfor Sustainable Productivity of
Rice Ecosystem. In: Research TrendsinAgriculture
Sciences. Vol. 28. Pp.39-54. Akinik Publications,
Delhi. 978-93-5570-114-5.

Sudhalakshmi. C., 2022. Rhizosphere: Zone of
Microbid Interactionsand Nutrient Mobilization. In:
Research Trendsin Agriculture Sciences. Vol. 28.
Pp.55-68. Akinik Publications, Delhi. 978-93-
5570-114-5.

Book with |SBN

Suresh, J., Sudhalakshmi, C., Latha, P,
Arulprakash, R., Meena, B., Sivakumar, V.,
Thiyagargjan, G. 2022. Coconut — Palm of
Prosperity (ISBN : 978-93-5777-589-2) Suresh,
J., Sudhalakshmi, C., Latha, P, Arulprakash, R.,
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Meena, B., Sivakumar, V., Thiyagargjan, G. 2022.
Thenai- Uzhavarukalin Vazhkkai Panai (ISBN :
978-93-5777-590-8)

Sumitha. S, H. PMaheswarappaand PC. Vengaiah.
2022. Collection and conservation of palmyrah
germplasmunder AICRPon PalmsIn Biodiversty,
Ecosystem Services and climate change. (Edsby
O.K.Remadevi, K.H. VinayaKumar, R.K.Singh).
ISBN : 987-93-91355-57-9.page N0 43-50

Nira.V and Sumitha. S.2022. Cropimprovement
approachesin pamyrah. In Book: Recent trendsin
Palmyrah. (Eds: N. Richard Kennady, M.I.
Manivannan, M. Sivaprakashand M, Theradimani).
|SBN : 987-81-949166-8-0. page No 17-24

Ravi Bhat and Sumitha. S. 2022. Palmyrah
research: ICAR- All IndiaCoordinated Research
Project on palm. (Eds. N. Richard Kennady, M..I.
Manivannan, M. Sivaprakashand M, Theradimani).
|SBN : 987-81-949166-8-0. page No 25-34
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ALIYARNAGAR

Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 32.3 24.4 91.2 68.7 0
February 321 23.3 91.7 62.3 0
March 35.5 25.7 88.4 60.6 24.4
April 35.5 271.7 925 66.0 97.4
May 32.7 26.8 85.5 74.7 83.9
June 34.3 28.1 77.8 67.7 10.2
July 30.8 26.7 85.7 76.2 109.1
August 31.4 26.3 81.6 65.7 146.8
September 32.1 25.8 82.1 66.7 60.1
October 32.6 26.4 92.3 70.9 126.2
November 31.1 25.4 92.0 72.1 198
December 0 0 0 0 0
AMBAJIPETA
Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 28.85 21.58 89.39 66.74 23.6
February 29.22 21.55 91.71 68.11 0
March 37.8 21.66 79.8 72.0 0
April 39.54 24.93 76.93 69.6 0
May 39.16 26.91 74.13 75.86 54.5
June 38.01 26.83 89.46 65.96 73.0
July 33.45 25.31 95.55 70.16 216.9
August 35.55 25.83 95.55 66.52 69.0
September 34.96 25.22 97.5 69.47 237.5
October 34.27 23.58 97.13 63.23 276.0
November 33.62 20.79 95.6 53.13 375
December 0 0 0 0 0
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ARSIKERE
Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 38.18 22.55 66.13 47.1 0
February 37.39 24.63 51.64 35.43 0
March 39.47 27.0 49.48 36.13 0
April 41.4 29.57 60.5 39.57 18.0
May 39.95 26.34 70.06 54.58 241.4
June 38.83 25.97 70.33 50.57 27.9
July 31.68 24.1 80.1 67.42 90.0
August 31.11 23.06 78.9 66.39 190.6
September 32.49 22.7 72.27 63.6 179.1
October 31.02 23.29 70.84 58.35 86.4
November 30.97 22.5 69.27 54.53 16.4
December 30.24 21.56 66.0 49.81 31.0
BHUBANESWAR

Month Temper ature(°C) Relative Humidity % Rainfall

M ax Min 7hr 14 hr (mm)
January 26.5 14.7 94.0 47.0 29.1
February 30.0 17.2 95.0 71.0 41.1
March 35.4 225 94.0 70.0 0
April 36.9 26.5 94.0 76.0 0
May 35.9 26.3 93.0 79.0 185.9
June 35.4 27.1 93.0 83.0 98.2
July 32.3 26.1 95.0 91.0 379.3
August 32.2 25.7 94.0 90.0 329.4
September 32.8 25.8 95.0 89.0 234.1
October 31.8 24.0 93.0 84.0 169.1
November 30.7 18.6 83.0 52.0 0
December 29.2 16.3 87.0 44.0 0

GOA
Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon

January 32.22 19.38 83.61 41.65 0
February 33.94 195 90.07 41.11 0
March 35.6 23.56 83.61 49.1 0.3
April 35.21 24.95 86.07 55.37 51.2
May 33.66 25.88 88.97 62.58 99.6
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June 31.06 23.92 92.97 78.4 700.6
July 29.45 23.37 93.97 82.71 1098.3
August 29.65 22.87 93.97 79.65 347.6
September 30.21 22.54 94.57 73.67 276.8
October 32.49 21.72 90.03 58.74 71.3
November 34.26 21.21 82.2 46.6 0
December 34.56 21.03 86.0 41.58 2.2
KAHIKUCHI
Month Temper ature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 24.0 10.4 81.2 77.0 4.3
February 26.1 13.2 715 68.4 0
March 28.5 16.6 66.7 60.1 26.2
April 31.0 18.3 73.8 69.4 139.2
May 32.4 21.3 78.8 71.2 117.9
June 34.5 24.7 84.1 725 221.8
July 35.1 26.1 85.2 78.6 259.5
August 35.3 25.4 85.1 77.8 174.3
September 33.3 24.2 85.3 78.1 123.6
October 31.6 18.6 83.7 71.4 69.6
November 29.0 15.9 81.2 70.5 8.2
December 24.8 114 82.7 724 0
JAGDALPUR
Month Temper ature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 26.8 11.6 94.0 42.0 65.4
February 29.5 11.9 89.4 30.6 0.5
March 35.0 17.2 81.4 23.9 1.6
April 36.9 21.7 78.1 37.8 12.6
May 36.1 23.2 74.8 43.7 84.1
June 335 23.2 79.8 57.4 144.8
July 28.1 22.0 92.7 79.5 582.4
August 29.3 21.8 92.6 74.6 679.9
September 29.9 21.7 92.6 717 452.4
October 29.6 18.7 91.9 60.3 88.8
November 28.9 129 88.9 40.3 0
December 0 0 0 0 0
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KILLIKULAM
Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 32.0 24.0 70.8 69.98 49.0
February 32.0 23.0 67.5 68.01 58.01
March 33.0 23.0 66.4 65.37 72.61
April 33.0 22.0 65.04 64.49 58.8
May 33.0 24.0 64.02 62.42 58.98
June 32.0 25.0 60.9 59.94 11.04
dly 32.0 24.0 65.2 59.28 16.33
August 34.0 24.0 65.3 61.14 38.75
September 32.0 24.0 63.25 62.68 574
October 33.0 24.0 68.35 67.31 294.4
November 31.0 24.0 76.1 73.12 383.2
December 32.0 24.0 75.02 74.35 230.06
KONDAMALLEPALLY
Month Temper ature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 28.6 15.0 86.4 48.0 4.6
February 31.3 15.0 85.5 36.9 0
March 35.8 19.0 83.1 49.7 3.2
April 38.3 23.3 7.7 35.8 6.2
May 38.0 25.2 78.8 52.7 3.6
June 354 24.7 85.7 50.7 87.6
iy 28.8 22.5 91.6 734 368.8
August 30.0 22.9 89.1 67.3 924
September 30.0 22.5 89.9 69.8 228
October 29.6 19.8 88.7 58.7 171.8
November 29.4 15.9 83.2 42.1 0
December 29.2 159 89.3 45.5 3.6
MONDOURI
Month Temperature(°C). Rainfall | RelativeHumidity
M ax Min (mm) (%)
January 24.4 12.14 0.86 78.32
February 28.14 14.12 1.29 73.82
March 33.77 20.39 0 70.75
April 36.5 25.11 0 71.59
May 34.92 25.16 6.52 79.4
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June 34.24 26.32 5.57 81.08
July 33.05 26.1 531 83.68
August 32.69 25.61 511 85.45
September 29.67 24.85 311 83.11
October 30.89 23.18 1.9 80.71
November 29.79 16.96 0 72.17
December 26.49 12.31 0 75.19
MULDE
Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 32.9 16.0 89.0 45.0 12.6
February 34.9 16.5 91.0 40.0 0
March 36.8 21.0 90.0 47.0 0
April 36.5 23.8 89.0 55.0 45.6
May 35.4 24.6 87.0 58.0 19.6
June 31.6 23.3 94.0 75.0 712.5
July 29.8 23.1 93.0 84.0 1176.2
August 30.5 23.0 94.0 80.0 567.0
September 31.1 22.5 94.0 76.0 598.5
October 32.8 21.1 93.0 69.0 244.2
November 35.0 18.8 89.0 46.0 5.8
December 34.9 174 92.0 47.0 5.6
NAVSARI
Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 29.0 13.9 88.0 47.0 0
February 31.2 13.7 94.0 38.0 0
March 37.0 19.1 78.0 31.0 0
April 36.2 22.8 92.0 50.0. 0
May 34.9 26.8 85.0 62.0 0
June 33.3 25.5 91.0 68.0 164.0
July 29.4 24.3 96.0 87.0 995.0
August 30.7 24.0 93.0 78.0 527.0
September 314 23.7 96.0 75.0 660.0
October 33.6 21.3 87.0 58.0 74.0
November 33.7 16.9 82.0 33.0 0
December 29.3 15.6 76.0 36.0 0
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PANDIRIMAMIDI

Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.8 17.2 93.0 45.0 22.4
February 31.8 17.6 92.0 33.0 17.8
March 35.4 18.9 90.0 36.0 84
April 38.5 23.1 81.0 39.0 66.8
May 38.9 24.4 65.0 41.0 26.8
June 375 27.1 75.0 52.0 257.4
July 35.4 27.7 96.0 70.0 448.9
August 35.2 26.4 97.0 77.0 284.4
September 32.5 22.9 98.0 73.0 238.8
October 319 20.9 95.0 56.0 254.6
November 31.3 18.5 98.0 73.0 78.4
December 31.8 18.9 95.0 69.0 8.2
PATTUKOTTAI
Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.1 21.7 81.9 65.2 192.5
February 31.0 19.2 79.4 55.3 185
March 34.0 23.3 79.2 56.3 7.5
April 34.3 25.2 82.7 715 157.5
May 36.7 25.7 79.7 66.9 0
June 34.2 25.5 82.0 77.4 45
July 35.3 25.2 78.5 59.6 186.75
August 34.2 24.3 91.5 76.4 100.6
September 33.6 24.7 90.5 77.8 133.25
October 325 24.2 93.3 77.9 119.75
November 31.8 22.5 92.5 80.0 109.0
December 30.4 21.6 91.7 82.5 137.0
PILICODE
Month Temper ature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 32.01 19.77 91.71 62.65 0
February 32.95 20.54 92.25 69.11 0
March 34.68 21.15 90.03 69.58 0.53
April 34.73 22.9 78.37 76.73 221
May 32.44 23.68 87.58 76.35 10.74
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June 31.12 23.69 90.45 90.18 16.19
Jy 29.24 23.45 89.3 89.22 53.83
August 30.62 23.81 87.97 87.45 20.83
September 30.68 23.79 89.07 86.63 10.95
October 32.27 23.66 87.1 81.0 0.96
November 31.85 23.07 92.58 70.81 1.23
December 31.46 21.68 94.12 66.93 1.05
PORT BLAIR
Month Temper ature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.6 25.0 71.0 74.0 67.8
February 30.1 235 73.0 75.0 105.3
March 315 25.2 73.0 77.0 76.5
April 32.5 25.6 71.0 75.0 935
May 30.8 25.4 83.0 86.0 473.0
June 30.8 25.1 81.0 86.0 296.5
July 30.1 25.1 85.0 88.0 392.6
August 30.1 25.1 83.0 87.0 313.9
September 30.4 24.6 82.0 87.0 326.2
October 30.1 24.6 81.0 87.0 232.1
November 30.1 24.9 77.0 83.0 86.3
December 0 0 0 0 0
SIRSI
Month Temper ature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 33.0 14.0 80.0 74.0 0
February 36.0 18.0 79.0 72.0 0
March 38.0 18.8 76.0 71.0 20
April 36.3 22.6 84.0 82.0 56.8
May 33.0 22.0 90.0 89.0 292.4
June 315 21.4 90.0 83.0 249.6
July 28.3 20.5 91.0 88.0 13134
August 29.5 20.4 91.0 88.0 825.2
September 29.5 19.9 89.0 86.0 301
October 29.7 18.7 89.0 84.0 82.6
November 30.4 164 86.0 79.0 0
December 30.0 18.0 82.0 71.0 0
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SABOUR
Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 20.3 10.8 95.5 65.7 7.7
February 23.9 11.3 93.6 58.8 324
March 32.6 18.8 86.7 46.5 0
April 36.3 22.8 84.7 53.3 2.0
May 35.4 23.5 82.3 48.9 68.6
June 35.8 25.3 84.9 55.3 161
Jy 36.0 26.1 85.0 58.7 43.6
August 33.7 25.9 87.2 63.7 77
September 32.7 254 89.8 69.2 48.4
October 31.8 21.4 925 69.2 134.6
November 29.6 13.6 95.5 67.8 0
December 24.9 9.0 96.1 68.6 0
SHIVAMOGGA
Month Temperature | RH Rainfall |Windspeed| Sunshine Evaporation
(°C) (%) (mm) (Km/hr) Hours (mm/day)
Max. [Min.
January 30.6 | 159 | 69.0 0 4.0 8.9 5.4
February 327 | 16.8 | 54.0 0 4.8 9 59
March 347 | 201 | 520 2.8 6.1 6.1 6.3
April 345 | 222 | 630 135.2 4.9 6.7 5.6
May 305 | 219 | 75.0 283.6 7.1 34 4.6
June 309 | 219 | 79.0 48.0 7.4 0.5 0.9
Jy 275 | 214 | 89.0 378.7 7.8 2.1 2.5
August 273 | 212 | 91.0 364.1 7.4 29 2.6
September 289 | 209 | 860 90.8 5.3 4.2 4.4
October 295 | 198 | 810 119.4 3.2 5.7 4.4
November 295 | 183 | 720 124 35 6.6 4.6
December 298 | 171 | 70.0 24.0 4.1 7.4 4.7
THRISSUR
Month Temper ature(°C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 33.3 22.6 82.0 46.0 0
February 34.8 23.3 76.0 40.0 0
March 36.1 24.7 90.0 58.0 1.7
April 34.2 25.1 90.0 64.0 84.3
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May 31.1 24.0 95.0 76.0 422.0
June 31.3 23.6 96.0 72.0 391.8
Jy 29.3 23.5 96.0 80.0 628.8
August 29.9 23.6 95.0 74.0 563.7
September 31.1 23.7 94.0 68.0 167.5
October 32.0 23.6 93.0 63.0 69.6
November 324 23.0 87.0 58.0 75.4
December 32.2 22.6 81.0 52.0 91.7
WAKAWALI
Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 31.01 14.28 88.46 44.36 10.4
February 33.82 14.21 80.2 33.09 55
March 36.28 19.22 81.29 37.77 2.2
April 36.79 22.59 81.7 50.4 0
May 34.81 23.88 82.26 54.45 0
June 31.03 23.29 89.77 70.63 600.0
Jy 27.72 23.27 95.55 89.26 1450.2
August 30.33 23.8 92.0 78.33 1243.2
September 29.05 22.6 96.15 82.19 362.3
October 31.28 20.58 89.9 60.17 113
November 33.77 15.56 88.6 55.6 0
December 33.92 16.05 90.12 52.15 0
VEPPANKULAM
Month Temperature(®C) RH (%) Rainfall (mm)
M ax. Min. Forenoon Afternoon
January 30.1 21.7 81.9 65.2 126.4
February 310 19.2 794 55.3 17.8
March 34.0 23.3 79.2 56.3 29.8
Apil 34.3 25.2 82.7 715 125.2
May 36.7 25.7 79.7 66.9 114
June 34.2 25.5 82.0 77.4 46.0
Jly 35.3 25.2 78.5 59.6 250.4
August 34.2 24.3 915 76.4 169.9
September 33.6 24.7 90.5 77.8 148.6
October 325 24.2 93.3 77.9 117.4
November 31.8 225 925 80.0 139.2
December 304 21.6 91.7 825 1154
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