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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 intheproduction, processing and
marketing the productsof thesecrops. Thelongterm
nature of research on these crops, the prospects of
higher returnsfromresearchinvesment andthelikely
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 statesand 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). Site Specific Nutrient
Management withsecondary (CaSO,. 2H, O -1
kg and MgSO,—- 500 g per palm per year) +
Micronutrientmixture (FeSO, , MnSO, , CuSO, ,
ZnSO, ,Borax and ammonoiummolybdate) @ 1 kg
perpam per year + Coconut frond mulching +

Azospirillum—100 g + Phosphobacteria-
100g + VAM -100 g per palm per year enhanced

productivity by 32 % over farmers practice
inTender nut variety Chowghat Orange Dwarf.

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 released in newer areas
of infestation. AtAliyarnagar 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 cocoavarieties’hybridsasintercrop
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).

Inrespect 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.TrilochanM ohapatra, Secretary,
DARE and Director Generd, ICAR for hisconstant
support given for the project. | am grateful to
Dr.Anand Kumar Singh, Deputy Director General
(Hort. Science)Dr. B.K. Pandey, ADG (Hort.
Science-Il) and staff of Horticulture Science
Division, ICAR for their support and necessary
guidance. The technical guidance and help in
implementation of technical programmesby Dr.
AnithaKarun, Acting Director and staff of ICAR-
CPCRI, Kasaragod and Dr. R. K. Mathur, Director
and staff of ICAR-11OPR, Pedavegi aregratefully
acknowledged. Theeffortsmadeby all the staff of
the centresduring execution of various programmes
iswell appreciated. Thehelp rendered by Dr.Alka
Guptain Hindi trand ation isacknowledged 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 is
appreciated.

Mar, 2022 (Dr. Ravi Bhat)
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3 T AR TG STTHE T e 7 1972
T o 1T BHA! H qTE W WATH- T IMC AT FIA
& I W T HIAT S FAT | A H T T TS
H AW, dd arg, JURL, UTHT IR B I
HAAT & TT H F, = ¢ Fgl H AN HIT 74T 2|
ITHTEINT (A7) & dad =1 Wl 9 15, d a8 W 6,
FORT 0 4, G W 4 e B a1 g E iR
FEATNE # RIT AT IFI-HHAM F AT
THAT BIBI 9T I B qd 7 bg 21 14 T=at 3%
| =M HT S H WHT g WU Y T §

AT 3T UFAH BT 3T b Hebd A g1 AT WA +
TRT 797 3 37 + & WIE & T Tssil BEA JOTel
+ ST IIF + I IF TAAHUT + INF (IR I TH)
Ft 100% 18t 9 TR | it (FHF M) H 3uS
3T gHAT UTg T | AT WA + T 747 & HT + I
B YOI | &1 WS + AT IAb + S T TR0
+ TS GV T IA IUF & HANT & ;A
IATE FY A BN A GHaH AT Fof Bl TG |

T 7IT 3 ZHT B 3T hAA FAT T TR AT A +
TMEART 3/ + 8 WE + 39 SRF + A TH

SHH 13 IS F Y T TUTEH /IS AW
T AT, Th S F T T qUET JR TR
WLFH.FET Fm 7 R g1 ad 2021 (SHad-
THIR) BT T 669.35 AT BYF o7 3T TE TS0
T gq T F U/TANEET T qAA & OATHH F
75:25 % IR U AN B TE FTHH WLF.LH. B
75% 3T T[T F U/AREET T g B 25%
FEAT T T4 230 | Hela T TNt 37T AP0
Temet % Feal 7 100% a9 T ALFL I FRT
gt 2|

FHE  ITATRIAT
T A
A FUR

3T SO g # 2014-2020 ¥ 319 & § HeAqT Bt
H T FH/TARA F T MR T F I=IdH I3I5T/
arg/ad 144 Teat st @t g M I T §-2 ¥ 135
TSt 3T T T F 133 It 3 ITAAH [EA WX
1393 a9 g 1|

T T H a9 2033 H T UT AL X AT TIE b
qATHA & MM SEeet X TH 3 S ¥ 99
qiTd ST T S W AleEt X UH 9% St ¥
IoadH AHA (I@) 39S (76.7 &) T H T
FI3MST X TH 918 ST H 1o G 37 9k (602 7T/
T T IS T F SF TH TH T Ghad SNt Ioiiel X TH
3t S FhT F 5.7° g T T
BHA IATSA

TSI IAAT A H AR T I U
TEA YO AT & HeAihd ¥ T G NF Tl b

9T + 100% 3R TH F A T wmEA
YO W g HAT AT

TREME BAAT & AT AT A BT THEHOT (FH
F TOT WY + SHA), IR F U (G 797 T START
+ GIHAT TTHRBAT + T TH AT) M T AR 78
FI T T 7 3T AR TR Hg |, AT A Fl Th BAA
H 9 d gAY 2.25 % SRit eua & arr 1,51,312/
- T B AT A, 7T TRA 3.16 F T I
F g 2,54,206/- FIF T JqF W Fof

W AT IYF qc JeeT & T 5 9% & J
(CaSO, 2H O-1 = 3k MgSO,-500 o7 g a
are o d av) + geo qws 7yor (FeSO4, MnSO4,
CuSO4, ZnSO4, TR 3T 3/ 79H 7T A=) @
1 ®I0. 9d dg 9d 99 + A7 A WHig AfedwT +
TSR T\ - 100 I\ + wrEeger -0 ar| + 9F
T TR0 I 9T qO% F IR § 9T a9 FEe
AN TG FH (I F T IUYH) A HAAT &
IAET H 32% dF & TH Iof B TG FAE B
JE TeA I AW @na I H 3.10 @ wa
FRAT IR AE T TH Bbs 2.660 T T F
HAHrae FHA: 4.38 AT ¥ T FHRI MR Mg TT TH
2.99 @RT T F qGA I Bt T |
EHA FIT
T gEad

100, 250 =T 500 9t 9t TH F F TH qERT
AT T F THE F a5 13 AT BHART F;
UIOT AT AT T H TE SWT AT F I
HEEARN FF JAT H 4% TERAERHSIA + 16% T




b ICAR-AICRP ON PALMS

T BT TH + 5% ZHATBIASIT B TN §THaT
I qIg T

T WA & T Ta T F T B S (FNRANES
F AU FHf qAAT A IF. foEw IR L W FF
B § T GAT T O B I07 BT & T qH
FIT ST AHhaT & | 3T STUS g H SHISLAT BrAaT-H
FF (FUBIH HF) 3T SHEAT W HF BRAAS
& g & 50 I F A W FgEAHiE 7.96 3’
6.95 #t 0.0 7A@ dF FH HAT ST TbaT 2|
I TR qE

A, A, e AT I|pSX H dATEl &
I WX 100 A ot H 5 AL JrdesETSTie
® FTT AATHT 36 AEH d% STef H I HT ITAR
FA F AG A F G FHF gt # 27.0% %
H FAE I Pl TF| TH IUAR & T OWEET 138
TSH/ATE/ad B ITAAH IS T AT AGAT
# 97 Toct/ag/ad F HHEA it A 3.7 &
FaT 4T |
Fe g

TS Fg A SMUWRY F IF MR 3R
qfYEH METasl, IRATIEAH, SHHad 3T AT
& HETE! HIA[EH A M THA Tl § HAA
&t F 6600 FTHIF g, 1,77,050 S, AT =4,
17,100 dt. gwrw, 242 gy iR 32,61,100
T.OT ST HT JaROT FHAT TAT I FTATR T T
FET UURE AT UM AT A HY Y| F TR TR
Fg H TR Wetemd & Fa 12,560 Fhe 4000
FAME B IT G BT AT

T AU qhe ARG & T THIBT Bl Taerq
YO T % BN MG FTHS q&q i H A =9 T
ST ®F awmEr @, 15 g4t & e w 0.05%
TH & 9 & dF U$HT 3 AH b ad & 10 I
TG SAie e T F T TS Y Y| 3T FIAR AR
Hz # 15 99 g & A N T qI© H WA § qE
I AT H FHIPA BIe JaeT 0! J41 Hpd e
H UTH a® AAAT B AT A IO @@ 52.2% ¥
22.5% %7 3T 48.2% & 20.5% HH 51 T 747 |
o T FGTOT T AT AT Fle qreurar # wwer 45.2 ¥
56.2% 3t 50.5 & 58.8% TF It Bt T
det arg

ureghicers # 10 TR @ 7F 3R IuA F
g HeTH ¥ THT TF TR AY 3 9F 4 & I=aaq
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g oerg 5.27 Hi. u1g | 9T 99 3T &d ot b
TS T AR |3 T 2 H I=aad 25.6 3R ITaw
T ¥R 173.2 ®I0./d% R 7 TR IuA
2478 A VT BRIAT T IR T 30 T 9 H Iof *t
TE |

A= dct a1 9 § A T 0H A HEAl B
TR FHAT TAT| q ATE + AT MEF + FHleAr 7
3 wHAT & 166.2 F. /AT F [ AR I
TAT| G FIEA AF F T gHaA 3usr 0.726 A 7
e I P A H 7 gFHaw Iuar 1.05 FH 3w/
e G B T
Fart

AT o FAT HSAE IR ABER FT WE H IS
ST I/ U6 A6 T IMF 2| TF M B F 407
AN BT F TH 3G IUThICT OF T IRT Jq H
QU a1 FH FHE FF & TT TH AH BN AH
TEAT BT AT A b T Th 3aT BAA & BT H
T 7| TIOMAT F qAT IAT PP G H qH
o AT ITSH | TE NHcAT FART B HHA F 9,59,600/
- TIF F g 7 13,03,065/- 0 399 & e
S WA 2| T BEA BT T A 3.19 am
3T AT T/ BT A F AT I FA AT S
T 2|
Fipt

WA FATad A FHAE T ST F T 503597
e, YT de 37X IR &l Ha% B Il J1al dal J
BB FACTET M AR, 71 T T d aTg & Sl
WEd T W BHA T T4l T G0 HAT ST &7 2 |
FHTHTTE (HIA), T U (WFI%QT)&W
(@ AeTg) Rod dwmt # 12 af e udigmor #
TMEUATA SN H 7 2T FUU-2 3 T € UA
T Ta-1 & e B HAM T Sga¥ 9T T4
TR F I WF IS I § TE I T F 37 TAR
TR (T AATE) T TR (HERTG) 3T FHTEGAT (379)
HeHr g < U O 9-16 7 € tw ¥-20 ugi #
TS WS ITaT T S F dd a8 & ded I
(3T =) # T S TT W-57 T UF IOT A qrell
T w4
qraT

AT AT F TAT BT RS (F T F A 3G
TEOT qI & IER) =T {7 3R TF a9 qF H
ST @Tel &dT &1, A & TAT 6 94 § a9+ d




b ICAR-AICRP ON PALMS

STERRY T T TERT & AT 2 3 FTEMRoT Afehr | A
&% AIA W qF HEH & 9T & TR & S 2
T 3ME Tg ST T% T UTHRT Hg e W07 I T
AT AT AT 3T G147 F g JOTIT FHIe
BT TAT 3R T IHH B A HIAT 2| Tg§ A 387 717
F PR T W YUY o9+ & U, 30 IHAA
o HAT ST JANT $ AT I8 qgd ITANI & | AStetipa
% 3R HIgol a7 TR & AT TR F W W
TR T (MM Fge, M= IS0 SR s
G T ST AT AR & AT 3T BT I
qTIA EIT

IIH FT AT

AT & AR W TS T TA ARG qHad
EYE g T # 30 T e g Sew w5
IgeTed 22 Fawr 2021 ®t FAr ) SF @, uiE,
WETTE Hal 72 (Tnrarr aar 1), 1 F AT T,
T Iol A BEHH F ITT AT F TI H AISH B
I3 HAT| ST, AR.F. ARR, AIANF A1 F 3 T
- 3ME Mg W T 3R, USTaIlt 37 S UHATY ol
TG, AAF AT F I T - A IME T MW I,
UIE SO IGUTST TF H AW 97| S 37 AT FHH,
AYE T T TS TAHIIF (FAATES), TG FHITE
BTN = TOTATY o AT 3NT T 7 AT BT AT
FAT T WIHIT B T FT 9T ITHET AIF 37T
HETIe WET 789 (SErart aw 1) it 34 8T 3%
R T G W U T I YAET IJqHd T
AT TS B WA B q9 IR (ATE) B oAy
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STTHTT T T 60 6 TS HT AW, AW/ T2H
% T 2T BT T JAIHI0T 3T I & F T I
el & A F B the % TEAT Pl MLIRAT I
TAR FHAT T SR A TA ARAT TAGT qTE
IFTHAT T TSI & ITTHLOMT BT Bt AUEAT B T
ATE AT TR F THATH HT W THATT & ITR T
A B HEAT FY | S X S AT WA TR BT TH,
A TN I TE-TS1 T HHA JUNGA!, RIH- TL
THIpd F T TN HISH, STghicar EamrT 3T
T G A WG I e Wil T FEA &
Oy ¥ ATWA § N Aq0d ARl b g9,
O JOTIEAT | € FF o THIH0T, FART T3 =i T
T 3R A WA F WD H AT AT F AT
T TTE-2,16,20,17 3fiR 4 38 ugefd atd it
AT | B g, ST a9 2020 F SR AT el
F WEl H AT AGAT A oG TS TET |
T I IUGIOT IR T b ATAH F GINRAT
T T WOl T BT BT HT B A8 FWIY, H
TGS TITHAT-ITT IT AT AF §F HT RT3
FIIHH H TS qTHd a1 g3 F| S IRH. AR,
TIUE W-FH-3(-T - AMAMLNANNR, Igraaft =
MIHATT Hl dbledsd Hic AILHI BT IdT 04,
HH O EEHI0T I HA HIA I HIA T =i
H A SUIRT 4T S ™ % AT WA FHAT| S
LAY, ATPIHY, AIUF W-F-3-T - FIAEUNNATE,
e ST F AT AATABT & FTH BN TEAT B3R
I WE-T € F T IO ASA, A BT I
FIT S 1S 3T AAT AT B 3T HF IRAT F

2020-2021 Ft I 9 Ht | 2 T T W, FHAEH
T (A SATEA) IR AT A% gRE, 9F @ g
g 10-11 swra 2020 &7 3t SI9 TAHUH Hi
HET W B FEATET B IE T Bl Tg | TEmH
HET ST (AWTETN)  TA) = 9 IETSA AT H
“Y A WRAT FARET qTE STHEAE T TS F
TOT AT TARIE F IUTH | 37 T ARAT FAfadT
qe FHIE T AT & g9 a9 W GHERE
TR FHT G U FAT| T AT TEA  aA9al-
T FHGH & TIUE, TG 3 HAeaiwa &t
MALTHAT, JoH UUF qcdl & IA9T TgH F Fq1
T IE ITANT LT A, Tl Br YIT F AT AT
AT T THEAT & THAT Bl TEAT 3T AT 76

Thd B THT T WA ARAT FAAT AT AT
T ST 51 3T IS UA-HUEAH F AT
72 9 TAT I B TYIA ATAA H A | BEAT B
TIAGAT = AT I T T ARART FACIT AT ITH
TSN & HE H AR TEa® a9 F AT T
TEACT T/ THT W AT 9= Ht | des | 2020-
21 % R W TE IXIT W T B IT BT TAT 3R
AT a9 (2021-2022) & T JaT & HEHAT B
I aW TU AT TAT| IERA HA F GG AT AB
AT IR B PUR, FAA JUN, HOA A&,
THE TTLTT, FHTSTE IUq UE 6t 3T qrert Tt &5
FXATALOT U APl FAT BT ATATSIA 31T |
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II.EXECUTIVESUMMARY

TheAll IndiaCoordinated Research Project
on Palms started functioning from 1972 with an
objective of conducting location-specific research
in the mandate crops. At present the project has
coconut, oil palm, arecanut, palmyrah and cocoaas
mandate cropsandit isimplemented in 28 centres.
The AICRP (Palms) has 15 centers conducting
research on coconut, six on oil palm, four on
arecanut, four on pal myrah and seven on cocoawith
Headquarters at ICAR-CPCRI, Kasaragod. The
coordinating centres are located in 14 states and
oneunionterritory covering 13 SAUS/SHUS, one
CAU andfour ICAR ingtitutes. The budget for the
year 2021 (January -December) was Rs. 669.35
lakhs and the schemeisimplemented through the
respectivesateAgricultura/Horticultura Univergties
on 75:25 basis, with 75% sharefrom ICAR and
25% share from State Agricultural/Horticultural
Universities. The centersof Central Agricultural
Universtiesand ICAR Indtituteshave 100%funding
fromICAR.

RESEARCHACHIVEMENTS
COCONUT
CROPIMPROVEMENT

At Ambajipeta centre, anong the varieties/
hybrids evaluated for a period of 2014-2020
Godavari Gangarecorded significantly higher
yield/palm/year (144nuts) followed by VHC-2
(135 nuts) and KeraGanga (133 nuts) withthe
highest fruit weight (1393 g).

Among the Dwarf x Dwarf combinationsplanted
during 2011 at Ratnagiri, hybrid GBGD x MOD
isapromising crossfor theearliness. 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
MY D recorded maximum volume of tender nut
water (602.7 ml/nut) whereas, thehybrid GBGD
X MOD recorded maximum TSSwith ascore
of 5.7 °Brix.

CROPPRODUCTION

Evaluation of Coconut based multispecies
cropping systemsunder coastd littoral sandy soil

indicated maximum nut yield in Coconut +
Garciniaindica + Pineapple cropping system
with recommended nutrient application. The
vegetable (snake guard) yield wasmaximumin
Coconut + Garciniaindica + Vegetable crops
cropping system with Green manuring +
biofertilizers + organic recycling +100%
Recommended Dose of Fertilizer (RDF). The
maximum pineapple (var. Kew) yield was
recorded in Coconut + Garcinia indica +
pineapplecropping systemwith Green manuring
+ biofertilizers + organic recycling + Soil test
based nutrient gpplication. Maximum height and
girth of Garcinia indica was recorded in
Coconut + Garciniaindica + Vegetable Crops
cropping system with Green manuring +
biofertilizers+ organic recycling +100% RDF.

Integration of coconut with pasture crops
(Cumbu Napier hybrid + Desmanthus),
fodder trees (Sesbaniagrandiflora+ Leucaena
leucocephala + Glyricidia) and Tellicherry
breed of goats recorded net income of Rs.
2,54,206/- per ha with BC ratio of 3.16 as
comparedtoRs. 1,51,312/- per hawithBCratio
of 2.25 in the monocrop of coconut at
Aliyarnagar centre,

Site Specific Nutrient Management with
secondary (CaSO,. 2H,0—-1kgand MgSO, -
5009 per palm per year) + Micronutrient mixture
(FeSO,, MnSO,, CuSO,, ZnSO,, Borax and
ammonoium molybdate) @ 1 kg per palm per
year + Coconut frond mulching + Azospirillum
—100 g + Phosphobacteria-100 g + VAM -
1009 per palm per year enhanced productivity
by 32 % over farmers' practicein Tender nut
variety Chowghat Orange Dwarf. Net Returns
and Benefit cost ratio were Rs. 4.38 lakhs per
haand 2.99in INM packageasagainst Rs. 3.10
lakhs per ha and 2.66 in farmer’s practice
respectively.

CROPPROTECTION

Disease M anagement

Thirteen new systemic fungicidesweretested
againgt the growth of Ganoderma spp. under in
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vitro condition with three concentrationsviz.,
100, 250 and 500 ppm. Theresultsreveded that,
Hexaconazole 4% + Carbendazim 16% SC,
Hexaconazole 5%+ Vaidamycin 2.5% SC and
Azoxystrobin 11% + Tebuconazole-18.3% SC
were superior ascompared to other fungicides
intermsof per centinhibition.

Application of T. harzianumand T. reesai cake
formulation completely cured the stem bleeding
disease in coconut when compared to the
application of copper oxychloridepaste. Disease
index of 7.96 and 6.95 was brought down to
0.0 within 50 days with application of
Trichoderma harzianum cake (CPCRI cake)
and Trichoderma reesei cake formulation at

Ambgjipeta

Management of leaf blight disease

Root feeding with propiconozole @ 5ml in 100
ml of water at three months intervals during
January, April, July and October reduced the lesf
blight incidenceby 27.0 per cent after 36 months
of treatment. This treatment also resulted in
highest yield of 138 nuts/ palm/year andtheB:C
ratioof 3.7 asagainst 97 nuty palm/year inthe
untreated control .

Pest M anagement

A total of 6600 numbers of Bracon hebetor,
1,77,050 numbers of G nephantidis, 17100
numbers of P. imbrues, 242 Tricho cardsand
32,61,100 number s of P. astur eggs were
supplied to thefarmers of East Godavari, West
Godavari, Visakhapatnam and Srikakulam
districts of Andhra Pradesh, Bhadradri
K othagudem, Medcha and Khammam districts
of Telanganafrom Ambaji petacentre. Coconut
frondsor | eaflets containing parasitized puparia
were collected from the affected ecosystem and
released in newer areas of infestation. At
Aliyarnagar centre, atotal of 12,561 packets of
Encarsia parasitoid were distributed to about
4000 farmers.

ThelPM srategies(Installation of yellow sticky
traps in the garden, three rounds of neem ail
(0.5%) spray at 15 days interval and three
roundsof jet water spray 10 daysafter spraying
neemoil) for themanagement of rugosespiraling
whitefly was started during the month of
November 2018, inthe COD pams(15years
old) at Aliyarnagar centre. Theresultsrevealed
that thegpplication of IPM grategiessignificantly
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reduced incidence and intensity of rugose
spirdlingwhitefly from 52.2%t0 22.5%and 48.2
% t0 20.5% respectively when compared tothe
natural control wherethe per centincidenceand
pestintensity wasincreased from 45.2t0 56.2%
and 50.5% to 58.5% respectively.

OIL PALM

Among the 10 hybridseval uated at Pattukkottai
for growth and yield parameters, the hybrid
NRCOP 4 recorded significantly higher pam
height (5.27 m), while number of |leaves
produced per year (25.60) was highest in
NRCOP 2. The highest bunchweight of 173.25
kg/pam and per hayield of 24.78 t/ha was
recorded in hybrid NRCOP9.

Sevendifferentintercropswereevauated inoil-
palm garden at Mulde. Themaximumyield of
oil palmwasrecorded intreatment Oil Palm +
Red Ginger + Black pepper with bunchyield of
166.2 kg /palm. The bush pepper recorded
maximumyieldof 0.726g per plant and maximum
yield of dry berrieswas 1.05 kg/plot.

ARECANUT

Burmese coriander isapopular herb grownin
theAndaman and Nicobar Idands. Theherbwas
grown asan intercrop in bearing arecanut palms
of variety Samrudhi to study the profitability of
this herb as an intercrop in the warm humid
tropical conditions of South Andaman Island.
Results suggested that introduction of Burmese
coriander intheinterspacescould give higher net
returns of Rs. 13,03,065/- as against Rs.
9,59,600/- in the arecanut sole crop. The B:C
ratio of thistreatment wasfound to be 3.19 and
hence, it could be recommended for theisland
farmers

COCOA

Cocoa genotypes are under evaluation in 7
AICRP (Pdms) centrescovering west coast, east
coast and NE regions and different cropping
systemsincluding arecanut, coconut and oil palm
gardens. Fromthe 12 year oldtrid at Kasaragod
(Keral@), Ambagjipeta (Andhra Pradesh) and
Veppankulam (Tamil Nadu), VTLCH-2 and
VTLCH-1wereidentified asbest performers
respectively intheregionsunder coconut. From
theinitial yearsof evaluation, it was observed
that among 8 year oldtreesof Aliyarnagar (Tamil
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Nadu), Ratnagiri (Maharashtra) and Kahikuchi
(Assam), VTLCP-16, VTLC-17 and VTLC-
20 were best performing respectively, whereas
VTLC-57washighyiddingat Vijayara (Andhra
Pradesh) under ail palm.

PALMYRAH

Jaggery powder prepared form fresh neera
(collected as per CPCRI method) gives good
colour and shelf life up to one year, whereas
jaggery from traditional method turnsinto dark
colour and spoil within 3 months at room
temperature with normal packing. Palmyrah
tender fruit processing machine devel oped by
CIAEwasevauated and it reducesdrudgery and
time for endosperm separation. It was also
observed that themachineisussful for both skilled
and unskilled personsat cottagelevel selling of
endosperm. Dehydrated tuber and tuber flour
was commercialized and one consignment was
sent to UK through an NGO (ASHA Chinturu,
AP) andincomegenerated totribal people.

MEETINGSHELD:

The 30" Annual Group Meeting of All India
Co-ordinated Research Project on PAmsorganized
by Central Plantation Crops Research Institute,
Kasaragod through virtual mode wasinaugurated
on November 22, 2021. Dr.B.K.Pandey, Assistant
Director Genera (Horticultura Sciencesll), ICAR,
New Delhi inaugurated the meeting asthe Chief
Guest of the event. Dr. R. K. Mathur, Director,
ICAR-IIOPR, Pedavegi and Dr. Eaknath B.
Chakurkar, Director, ICAR- CIARI, Port Blair
participated inthe lnaugural Session. Dr. Anitha
Karun, Director and Project Co-ordinator (Acting),
CPCRI, Kasaragod wel comed the dignitariesand
delegates in which she applauded the unstinted
support rendered by the Deputy Director General
(Horticultural Sciences) and theAssistant Director
Generd (Hort. Sci. 1) for theprogress of theAICRP
(Pams) schemeby providing first hand information
ondiversearena. She presented thereport of the
AICRP (Palms) for theyear 2020-2021. Theaction
taken report of the recommendations of theAGM
held on 10" — 11" August 2020 was presented by
Dr Ravi Bhat, Acting Head (Crop Production) and
Scientist In Charge, PC Cell. TheAssistant Director
Genera (Horticultural Sciences) inhisinaugural
address suggested bringing out a publication on
“Fifty Yearsof AICRP(PAms)” ontheeveof Golden
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Jubilee Celebrations of the AICRP (Palms). He
envisaged the need for the collection, conservation
and evaluation of trait specific germplasmsdevoid
of duplicates, enhancinginput use efficiency with
specid referenceto micronutrients, identification of
dternativesfor red labeled chemicdstowardshasde
free plant protection and demonstration of cutting
edgeresearch technol ogiesto thefarm front through
KVKsof thestatesand digitization of datafor easy
reference by the scientists. He appreciated AICRP
(Pams) centresfor the exemplary work and wished
the Palm Scientiststo reach the pinnacle of success
ontechnological platform. Developmentof Tx T
coconut hybrids, coconut based multispecies
cropping system, location specific Integrated
Farming System models, management of stem
bleeding disease in coconut through Trichoder ma
harzianumand T.reesal, technology capsulefor the
management of Rugose Spiraling Whitefly in
coconut, integration of coriander in arecanut system,
bioagentsfor the control of crown chokediseasein
arecanut and identification of best performing cocoa
clones viz.,, VTCH -2, 16, 20, 17 and 4 for
intercropping in coconut gardensarethenoteworthy
contributionsmade during 2020. Effective Transfer
of Technology fromlabtoland through diversetools
and modes and need based diagnostic field visits
despite COVID curfew remain the major strength
of this programme. Dr. R. K. Mathur, Director,
ICAR-IIOPR, Pedavegi invited researchers to
exploredternative pesticides, to develop cropping
systems approach and to enhance resource use
efficiency incropping systems. Dr E. B. Chakurkar,
Director, ICAR-CIARI, Port Blair appreciated the
work of Palm Scientists and requested them to
come out with location specific farming system
modelswhich can doubletheincome of small and
marginal farmers. About 72 participants from
different AICRP centresand ICAR-CPCRI were
connected through virtual mode. Thecropsexperts
also provided their valuable suggestions /
recommendationsfor further improving thework of
the AICRPon Pams. Thedetailed progress made
during 2020-21 was presented and the technical
programmes for coming year (2021-2022) were
finalized during themeeting. Theinaugura session
was followed by technical sessions on genetic
resourcesand crop improvement, crop production,
crop protection, post harvest technology and transfer
of technology.
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IIl.PROFILE OFAICRPONPALMS

Among the plantation crops, coconut (Cocos
nuciferal.), arecanut (Areca catechuL.), oil pam
(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
palmscameinto existenceintheyear 1972to carry
out thelocation specific research on mandate crops
(coconut, arecanut, oil palm, palmyrah and cocoa)
withthefollowing objectives:

I dentification, conservation and utilization of
elitegenetic resourcesfor useful traitsinpams
and cocoa from different agro-climatic
regions.

Evduation of varietieshybridsunder different
locationsandtofacilitaterelease of varieties/
hybrids of palmsand cocoathrough multi-

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

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

Devel opment of post-harvest technologiesin
pamyrah.

List of Centres

The project isimplemented in 28 centers
withitsheadquartersat ICAR-CPCRI, Kasaragod
and at present 15 centres are working on coconut,
sixonail pam, four onarecanut, four on palmyrah
and seven on cocoa. The coordinating centersare
located in 14 statesand one union territory covering
13 SAU’s/SHU'’s, one Central Agricultural

locationtesting (MLT). T L
| Ing ) University and four ICAR ingtitutes.
Sate Center/L ocation Area of Research University/ I nstitution
Andhra Ambgipeta Horticultura Coconut: Crop
Pradesh Research Station, Ambajipeta, Improvement, Crop
East Godavari Dt. - 533 214 Production & Crop
Phone: 08856-244436/243711 Protection
Pandirimamidi: Horticulturdl Palmyrah: Crop OF S E e e
Research Station, Pandirimamidi, | Improvement, Crop Urﬁvérsity WeLst .
Ramapachodaram, East Godavari | Production & Post Godavari IE)t Andhra
Dt. - 533 288Phone : 08864- Harvest Technology Pradesh - 53;’4 101
246577
Vijayarai: Horticulture Research | Oil palm: Crop
Sation, Vijayarai, West Godavari | Improvement & Crop
Dt. - 534 475Phone : 08812- ProductionCocoa:Crop
225431 Improvement
Pedavegi: IndianIngtituteof Ol Oil palm: Crop Indian Council of
Palm Research, Near Jawahar Improvement & Crop Agricultural Research
NavodayaVidyaaya, Pedavegi, Production
West Godavari Dt. -534 450
Phone:08812-259409/259532
Andaman Port Blair: Centrd 1dand Coconut and Arecanut: Indian Council of
and Agriculturd Research Indtitute, Crop Improvement & Agricultural Research
Nicobar Port Blair - 744 101Phone: Crop Production
03192-250436




b ICAR-AICRP ON PALMS

FAGTH
ccccc

Annual Report 2021 M

Arunachd Pasighat: Collegeof Horticulture | Oil pam: Crop Centra Agricultura
Pradesh & Forestry, Pasighat - 791 Improvement & Crop University, PO. Box
102Phone: 0368-2224887 Production 23, Imphal, Manipur -
795 004
Assam Kahikuchi: Horticultural Research | Coconut: Crop AssamAgricultura
Station, Kahikuchi, Guwahati Improvement & Crop University, Jorhat,
Kamrup Dt. - 781 017Phone: Production Assam - 785013
0361'2840232 Cocoa: Crop
Improvement
Bihar Sabour: Bihar Agricultura Coconut: Crop Bihar Agriculturd
College, Sabour, Bhagalpur Dt.- | Improvement & Crop University, Sabour,
813 210Phone: 0641-2451001 | ProductionPamyrah: Bhaga pur, Bihar - 813
Crop Improvement & 210
Post Harvest
Technology
Chhattisgarh | Jagdal pur: Shaheed Gundadhur Coconut: Crop IndiraGandhi Krishi
Collegeof Agriculture& Research | Improvement & Crop Vishwavidydaya,
Station, Kumhrawand Farm, Production Raipur, Chhattisgarh -
Jagdal pur - 494 005 Phone: 492 012
07782-229360
Goa Goa: Centra Coastal Agricultura Coconut and Arecanut: Indian Council of
Research Ingtitute, Ela, Old Goa Cron | morovement & " | Agricultura Research
Dt. - 403 402Phone : 0832- oo
2285448 P
Gujarat Navsari: ASPEE Collegeof Coconut: Crop Navsari Agricultura
Horticulture & Forestry, Navsari | Improvement & University, Navsari,
Agricultura University, Navsari - | Production Gujarat - 396 450
396 450Phone: 02637-282144 Cocoa: Crop
Improvement
Karnataka | Arskere: Horticultura Research Coconut: Crop Univergty of
and Extension Sation, Arsikere, Improvement, Crop Horticultural Sciences,

Hassan Dt. -573 103Phone;

Production & Crop

Navanagar, Bagalkot,

08174-291565/291711 Protection Karnataka - 587 102
Sirsi: HorticultureResearchand Cocoa: Crop

Extension Centre, Sirg, Uttara Improvement

KannadaDt.- 581 401Phone:

08384-226797/247787

Bavikere: Agriculturd and Oil pam: Crop Univergty of
Horticultural Research Station, Production Agricultura &
Bavikere, Chikkamagaluru—577 Horticultura Sciences,

144Phone :08261 255122

Shivamogga: Arecanut Research
Centre, Collegeof Agriculture,
Navile, ShivamoggaDt. —577
225Phone: 08181-267011

Arecanut: Crop
Improvement, Crop
Production & Crop
Protection

Navile, Shivamogga,
Karnataka- 577 225
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Kerda Kasaragod: Central Plantation Crops | Coconut:Crop Indian Council of
Research Institute, Kasaragod - 671 | Production Agriculturd
124Phone: 04994-232733 Research
Filicode: Regiond Agricultura Coconut: Crop KerdaAgricultura
Research Sation, Pilicode PO., Improvement University, KAU,
Kasaragod - 670 353 Phone:0467- Vdlanikkara,
2260450 Thrissur, Kerala-
Thrissur: Cocoa Research Centre, Cocoa: Crop 680656
KerdaAgricultura Universty, Improvement
Vellanikkara, Thrissur Dt. —680
656Phone: 0487-2438457

Maharashtra | Mulde: Collegeof Horticulture, Oil pam: Crop Dr. Baasaheb
Mulde, Kudal Taluk, SindhudurgDt. | Improvement & Crop Sawant Konkan
- 416 520Phone: 02362-244231/ Production K rishi Vidyapeeth,
244232 Dapoli, Ratnagiri
Ratnagiri: Regional Coconut Research | Coconut: Crop Dt., Maharashtra-
Station, Bhatye, Ratnagiri Dt. - 421 | Improvement, Crop 415712
612Phone: 02352-255077 Production & Crop

Protection

Cocoa: Crop

Improvement
Wakawali: Central Experimental | Arecanut: Crop
Station, Asond block, Wakavali, | Improvement & Crop
Daopli Taluk.Phone: 02358-282417 | Production

Odisha Bhubaneswar: Department of Horti- Coconuit: OdishaUniversty of
culture, (OUAT), Bhubaneswar - 751 | Crop Improvement& | Agricultureand
003, Phone : 0674-2397463 Crop Production Technology,

Cocoa: Bhubaneswar,
Crop Improvement Odisha- 751 003

Tamil Nadu | Aliyarnagar: Coconut Research Coconut: Tamil NaduAgricul-
Station, Aliyarnagar, CoimbatoreDt. - | Crop Improvement, tural University,
642 101 Crop Production & Coimbatore, Tamil
Phone: 04253-288722/288662 Crop Protection Nadu - 641 003

Cocoa

Crop Improvement
Killikulam: Agricultura College& Pamyrah:
Research Indtitute, Killikulam, Crop Improvement &
Vallanad, Tuticorin Dt. - 628 252 Crop Production
Phone: 04630-261226
Pattukkottai: Agricultural Research Oil pam:
Station, Pattukkottai, Thanjvur Dt. - Crop Improvement &
614 602 Crop Production

Phone: 04373-235832

10
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Veppankulam: Coconut Research Coconuit:
Station, Veppankulam, Thanjavur Dt. | Crop Improvement,
- 614 906 Crop Production &
Phone: 04373-260205/202534 Crop Protection
Telangana KondaMallepdly: Horticultura Pamyrah: Sri KondaLaxman
Research Station, KondaMallepaly | Crop Improvement & TelanganaState
Mandal, Nalgonda Dt.- 508 243 Post Harvest Technol- | Horticultura
ogy Universty,
Raendranagar,
Hyderabad,
Telangana—500
030
West Bengd | Mondouri: Directorate of Research, Coconut: Bidhan Chandra
P. O. Kalyani, NadiaDt. - 741 235 Crop Improvement & Krighi
Phone:033-25827574 Crop Production Viswavidydaya,
Mohanpur, Nadia,
West Bengal - 741
252
Budget
Thebudget for theyear 2021was Rs. 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
5. SCSP 21.50
Total 660.56

11
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Centrewisebudget for 2020 (ICAR shareRs. in Lakhs)

Centre Pay TA | RC HRD| Eqgpt.| Works| NEH/ TSP | SCSP| Total
Capital

Aliyarnagar 59.79 |0.00| 1043 |[0.20 | 0.00 | 0.00 | 0.00 185 | 230 74.56
Ambagjipeta 3469 (000 | 1005 |020| 000 | 0.00 | 0.00 0.00 | 222 47.16
Arsikere 3779 [0.00 | 893 020 | 0.00 | 1.80 | 0.00 183 | 215 52.70
Jagdal pur 1748 |0.00 | 5.94 0.15 | 0.75 | 0.00 | 0.00 168 | 0.00 26.00
Kahikuchi (NEH) 3793 (000 | 915 020 | 000 | 000 | 161 0.00 | 195 50.84
Bhubaneswar 1345 |0.00 | 6.78 020 | 000 | 1.10 | 0.00 0.00 | 185 23.38
Mondouri 1548 | 0.00 | 549 0.20 | 0.00 | 0.00 | 0.00 0.00 | 0.00 21.17
Ratnagiri 65.63 | 0.00 | 8.98 0.20 | 0.60 | 0.00 | 0.00 178 | 2.09 79.27
Veppankulam 4331 | 0.00 | 5.15 0.15 | 0.00 | 0.00 | 0.00 0.00 | 185 50.46
Killikulam 16.02 | 0.00 | 4.76 0.15 | 000 | 000 |0.00 0.00 | 170 22.63
Pandirimamidi 2122 |0.00 | 494 0.15]| 000 | 0.00 |0.00 168 | 0.00 27.99
Pattukotai 1544 |0.00 | 5.24 0.15 | 000 | 000 |0.00 0.00 | 0.00 20.83
Mulde 16.02 | 0.00 | 548 015|185 | 000 |0.00 0.00 | 0.00 23.50
Vijayaral 14.03 | 0.00 | 5.15 0.15 | 000 | 0.00 |0.00 0.00 | 1.85 21.18
Navasari 1049 |0.00 | 6.71 0.15 | 0.00 | 0.00 | 0.00 168 | 0.00 19.03
Sabour 11.90 |0.00 | 5.15 0.15 | 0.00 | 0.00 | 0.00 0.00 | 185 19.05
Shivamogga 7.61 0.00 | 5.88 0.15| 0.00 | 0.00 | 0.00 0.00 | 0.00 13.64
Wakawali 0.00 0.00 | 6.13 0.15 | 000 | 000 |0.00 0.00 | 0.00 6.28
Pilicode 0.00 0.00 | 6.00 0.15 | 000 | 000 |0.00 0.00 | 0.00 6.15
Bavikere 0.00 0.00 | 6.30 0.15 | 000 | 000 |0.00 0.00 | 0.00 6.45
K Mallapally 0.00 0.00 | 210 0.15 | 0.00 | 0.00 | 0.00 0.00 | 170 3.95
Srd 0.00 0.00 | 2.00 0.15| 0.00 | 0.00 | 0.00 0.00 | 0.00 2.15
Thrissur 0.00 0.00 | 2.00 0.15 | 0.00 | 0.00 | 0.00 0.00 | 0.00 2.15
Pasighat (NEH) 0.00 0.00 | 6.75 015 | 000 | 000 |4.50 0.00 | 0.00 11.40
Port Blair (ICAR) 0.00 0.00 | 6.53 020 | 0.00 | 0.00 | 0.00 0.00 | 0.00 6.73
Goa (ICAR) 0.00 0.00 | 6.53 0.20 | 0.00 | 0.00 | 0.00 0.00 | 0.00 6.73
I10OPR, Pedavegi (ICAR)| 0.00 0.00 | 6.40 0.20 | 0.00 | 0.00 | 0.00 0.00 | 0.00 6.60
Kasaragod (ICAR) | 0.00 0.00 | 1.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 1.00
PC cdl (ICAR) 0.00 050 | 711 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 7.61
Total 438.27{ 0.50| 173.03|4.55| 3.20 | 2.90 | 6.11 10.50 | 21.50| 660.56
M ode of implementation Saff strength

The project isimplemented through the Category Present strength

respective State Agricultural/Horticultural s

Universitieson 75:25 basisof which 75%isICAR Soentific 35

share and 25% share is from State Agricultural Technicd 20

Universties Supporting 17

Total 72
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Saff Position

HEAD QUARTERS

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

Project Coordinator . Dr. Maheswarappa, H. P (up to 25-09-2021)
Dr. AnithaKarun (from 27-09-2021)

Scientist In-chargeScientist (PC Cell) . Dr. Ravi Bhat (from 27-09-2021)

Scientist (SPMA) : Dr. SumithaS.

Private Secretary . Mrs. K. Narayani

Skilled supporting staff : Mr. M. Shankara

Senior Research Fellow . Dr. BaanagoudaPatil (upto 31-10-2021)

Clerica Assgtant : Mr. S. Karunakara

ANDHRA PRADESH

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

Scientist (Horticulture) : Dr.B.V.K.Bhagavan

Scientist (Entomology) . Dr.DevikaRani

Scientist (Pethology) . Dr. Govardhan Rao

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

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

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

Scientist (Agronomy) : Dr.P.Madhavilatha

Senior Technica Assigtant : Mr. B. B. Ramaswami

I CAR- Indian Institute of Oil Palm Resear ch, Near Jawahar Navodaya Vidyalaya, Pedavegi, West
Godavari Dt. —534 450 (Phone :08812-259409/259532)
Principa Scientist (Agronomy) . Dr. K. Manorama (upto 08-10-2021)

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

ANDAMAN & NICOBAR ISLANDS

ICAR- Central ISland Agricultural Research I nstitute, Port Blair - 744 101 (Phone: 03192 250436;
Fax: 03192-251068)

Scientist (Horticulture) : Dr.AjitArunWaman

ARUNACHAL PRADESH

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

Scientist (Horticulture) : Dr.BarunSingh

13
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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 Assgtant : Shri. Rgjaram Patowari

CHHATTISGARH

Shaheed Gundadhur Collegeof Agriculture& Research Ingtitute, Kumhrawand Farm, Jagdalpur,
Bas\tar Dt. - 494 005 (Phone: 07782- 229150; Fax: 07782- 229360)

Scientist (Horticulture) . Dr.BeenaSingh
Scientist (Agronomy) : Shri. P K. Salam
Technica Assgtant : Mr. RgeshKumar Patel
GOA

ICAR- Central Coastal Agricultural Research Institute, Ela, Old Goa - 403 402 (Phone: 0832-
2284678/ 79; Fax: 0832-2285649)
Principa Scientist (Horticulture) . Dr.V.Arunachdam

GUJARAT

Regional Horticultural Research Sation, ASPEE College of Horticultureand Forestry, Navsari
Agricultural 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) . Mr. R. Siddappa (up to 10-08-2021)
. Dr. Jagadeesha(From 11-08-2021)
Scientist (Pathology) : Dr.KiranKumar K C
Scientist (Entomology) . Dr.G S. Chandrashekar
Technica Assgtant . Ms. Swetha

Mr. K. E. Dayananda
Collegeof Agriculture, Navile, Shivamogga Dt. —577 216 (Phone: 08182267011)

Principal Scientist (Plant Pathol ogy) : Dr. B. GangadharaNaik

Agricultural and Horticultural Resear ch Sation, Bavikere, Chikkamagaluru Dt. 577 144 (Phone:
08261 255122)

Scientist (Horticulture) . Dr. NagargjappaAdiavappar

Horticultur e Resear ch and Extension Centre, Sirsi, Uttara Kannada Dt.- 581 401(Phone: 08384-
226797/247787)

Scientist (Horticulture) . Dr. SudheeshaKulakarni
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KERALA

I 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)

Principa Scientist (Plant Breeding) . Dr.VangaT (upto 10-10-2021)

Dr. NinithaK U (from11-10-2021)

Cocoa Research Centre, KeralaAgricultureUniversity, KAU P.O. Velanikkara, Thrissur, Kerala-
680656 (Phone: 0487-2438457)
Senior Scientist (Plant Breeding) : Dr.J.S.Minimol (upto 10-10-2021)
Dr. B. Suma(from 11-10-2021)
MAHARASHTRA

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

Scientist (Horticulture) . Dr. Prashant Debgje

Senior Technical Assstant : Shri N. M. Nak

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

Senior Scientist (Plant breeding/ Horti.) . Dr.V.V. Shinde
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IV.EXPERIMENTAL RESULTSIN COCONUT

4.1 GENETIC RESOURCESAND
CROPIMPROVEMENT

Coc./Gen.1: Conservation and evaluation of

coconut genetic resources in different agro

climaticregions

Expt. 1. Evaluation of conserved germplasms

Thistrial was laid out at Bhubaneswar,
Navsari and Sabour centresfor conservation and
multi-location testing of coconut germplasmfor yield
aswell asbiotic and abiotic stressreactions. The
trial waslaid out as un-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
material included 16 genotypes comprising of 12
tall and 4 dwarf genotypes planted during 2004 as
anun-replicated trial. Among thetall accessions,
shortest height (4.35m) wasrecorded in JavaTall
followed by Pratap (4.47 m). Maximum girth
(109.75 cm) at 1m height from ground level was
observed in Zanzibar tall. Maximum number of
functional leaves(32.00/palm) wasobservedin St.
Vincent. However, maximum number of annudl | esf
production (10.6), number of inflorescence (10.4)
and femaleflowers (212.6/palm) wasrecorded in
thegermplasmAndaman Ordinary. Maximum nuts/
pa 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 fourteental genotypeswere

planted during August, 2014. Themaximum annua

leaf production (10.58), total number of leaveson
thecrown (31.67 numbers), maximum numbers of

inflorescence per annum (10.67 numbers) and high
nut yield/palm/year (51.72 nuts) wererecordedin
Kappadam Tal. Thehighest |eaf length (563.69 cm)
and petiole length (186.38 cm) wererecorded in
PHOT while, LCT flowered early a 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
intheexperimentd plot.

Sabour

The experiment began in 2011 as an
observationa tria with 14 coconut genotypes, and
seedlings were planted during 2011, 2012, and
2013. Based on the observations on growth
parameters, maximum palm height was noted in
variety Shakhi Gopal (6.87 m) followed by MY D
(6.61.m). Tiptur Tall had the shortest palm height
(3.60m), followed by Arasampeatti Tall (2.85m) and
Gonthemballi (3.88 m), respectively. Themaximum
number of functional leaveswas noted in Shakhi
Gopal Tall (22.4 1eaved plant) followed by COD
and MOD with 21.0 and 20.8 |eavesrespectively.
Theearliest toflower wasMY D (63.0 monthsafter
planting) and COD (65.0 months after planting).
Shakhi Gopal wasthe most productivevariety in
Sabour conditions, yielding 71.0 nuts per palm,
followed by COD (61.0 nuts/palm) andM YD (58.0
nutspam).

Expt. 2: Collection, conser vation and evaluation
of location specific ger mplasms

Thistrid wasinitiatedwithaviewtocollect,
conserve and evaluates the local germplasm of
coconut for yield and responseto biotic and abiotic
stresses. The eval uation materialscomprise of 10
to 151ocal germplasms(with IC No.) collectedin
each centre, someareevaluated inreplicated field
experiments and some arein observational field
trids.

Aliyar nagar

A total of eleven coconut ecotypeswere
collected during 2007 at Aliyarnagar centre and
established for eva uation during 2008. Among the
local germplasm collections, five ecotypes (IC

610370, 1C610375, 1C610376, and 1C610377
&1C610378) wereeva uated inreplicated trial and
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theremaining six genotypes (1C610371, 1C610372,
1C610373, 1C610374, 1C610375 &1C610379)
were evaluated as un-replicated observational
experiment.

Five ecotypes are being maintained under
replicated experiment. Theloca ecotypel C610375
recorded the minimum trunk height (3.39m) and
pronounced its dwarf 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), annud
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

Thirteenlocal elite germplasm accessions
were collected from traditional coconut growing
districtsviz Srikakulam, East and West Godavari
districts of Andhra Pradesh and seedlings were
raised. Theexperiment waslaid out during February
2013. Fiveaccessonsout of thirteenviz, 1C610311
1C610309, 1C610306, C610307 and 1C610310
wereplantedin RBD with four replicationsand four
pamsineachreplication. Remaining eight accessons
wereplanted asan observationd triad withsx palms
per accession anditisin vegetativeto bearing stage.

The data pertaining to growth attributing
characters for the year 2021 were recorded and
sgnificant differenceswerenoticed among different
accessions. The maximum palm height (3.37 m),
number of leaveson crown (29.44), totd leaf length
(5.54 m) and petiole length (155.75 cm) were
recorded in 1C610311, while the maximum palm
girthat 1 m height (106.45 cm) and the annual |eaf
production (12.88) wererecordedin1C610306 and
1C610309 respectively. With regard to flowering,
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1C610310 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/pad m/year) was
recorded in1C610306 whichwasgstatisticaly at par
with 1C610307 (84.83) and |C610309(69.29).
The lowest yield (49.50 nuts/palm/year) was
recordedin 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 five local germplasm viz.,
1C610333, 1C610339, 1C610341, 1C610342 and
1C610343 wereplanted in areplicated trial during
July, 2013. Maximum plant height (5.76 m), plant
girth (150.4 cm), functional leavesper palm (22.9),
dehusked nut weight (760 g), kernel thickness
(1.4cm), kernel weight (395 g/nut) and copra
content (354 g /nut) were observed in |C610339
followed by 1C610341. Among thefive different
genotypes, the 1C610339 has recorded more
number of nutsper palm (60.0/year) and observed
to beearliest to flower at 60 monthsafter planting
followed by 1C610342 (55 nuts/palm) and
1C610341(50 nuts/pam).

Bhubaneswvar

A fieldtrid wasinitiated during December
2003 with elevenloca ecotypesasanon-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/
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, pdms
arerecoveringandyieldisincreasing gradually.
Jagdalpur

Thesix locally collected accessionswere
plantedin July 2011 in RBD with four replications

and four pamsper replication and observationson
growth parameterswererecorded. Thedifference
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inpetiolelength, leaf length, annual leaf production
aswell asthe number of functional leaveswasnot
significant among genotypes. However, the
maximum plant height and plant girth at basewas
recorded in 1C610325 (6.30m and 146.8 cm
respectively). Thenumber of inflorescences, number
of female flowers and number of buttons were
observed to be the maximum in 1C610324 (11.5,
14.5 and 12.1 respectively). 1C610324 was the
earliet toflower ascomparedto the other genotypes.
With regard to the pest incidence, rhinocerosbestle
incidencewas maximumin1C610328 (3.7) while
thered palm weevil incidencewasthe highest in
1C610325 (8.9). The incidence and intensity of
rugose spiriling whitefly was the maximum in
1C610327 (34.3and 22.1) respectively.

Kahikuchi

Theexperiment wasinitiated at Kahikuchi
centrewith 10 local accessions|C 610353to IC
610362 along with two check varieties viz.,
Kamrupaand WCT under replicated trial during
2005. Five new coconut genotypesviz, 1C610363,
1C610364, 1C610365, 1C610366 and 1C610367
weredso collected fromtwo districtsof Assamviz,
Nowgaon and Marigaon and planted during 2009
inanon-replicated singlerow plantingwithsx pams
per genotype asobservationd 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,
sgnificantly thehighest nut yield of 86.7 nuts/panv/
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, percentage of husk, kernd thickness, kernel
wel ght and copracontent/nut. However, coprayield
washighest (16.4 kg/pam) in Kamrupawhichwas
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
IC610361. No incidence of eriophyid mite and
RSW was noticed.
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M ondouri

A tota of tenlocal ecotypeswere collected
from different districtsof West Bengd . Out of these
local 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 | C612447 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 was maximum (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 1C612451 (5.0 °Brix)
respectively, whereas minimum of 4.9°Brix was
recorded in 1C612449.

Navsari

Four ecotypes (1C610319, 1C610320,
1C610321 and 610322) were planted in
Randomized Block Design (RBD) with five
replicationsduring 2013. Theminimum plant height
(2.97 m) and collar girth (94.60 cm) with maximum
numbers of annual leaf production/palm (11.04
numbers), total number of leaveson crown (30.60
numbers), inflorescence production per annum
(10.65 numbers) and nut yield per palm per year
(55.00 nuts) wasrecorded in |C 610319. Wheress,
highest length of leaf (500.60 cm) and petiole
(142.80 cm) with earliness in flowering (45.33
months) was observed in 1C 610320. Regarding
reaction of biotic stresses, 3.0-3.54% and 28-32%
palmsof al genotypesareinfected by rhinoceros
beetleand eriophyid mite, respectively whereas, no
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other infestation of pests was observed in the
experimenta plot.
Ratnagiri

A total of six ecotypes (IC 599111 to
1C599116) collected from Konkan region were
planted in replicated trial and remaining six
(1C599994 to 1C599999) were planted in
observationd experiment for evauation. Thesewere
planted in 2007 and 2010 respectively. Further,
germplasm of sweet coconut- Mohachanaral
having IC No. 599123, and one embryo cultured
plantlets were collected from Guhagar Tahsi| of
Ratnagiri digtrict. Totally fourteen seedling typesand
oneset of embryo culture plantletswere planted in
thefield during 2007 for eval uation.

Among the genotypes evaluated under
replicatedtrid, significant variationswererecorded
in different vegetative characters. Among the
accessions, 1C599115 recorded maximum plant
height (6.14 m), 1C599114 recorded maximum plant
girth (105.8 cm), 1C599111 recorded maximum
annual leaf production (12.2 nos.), 1C599116
recorded maximum number of functional |eaves
(31.9), 1C599114 recorded highest leaf length
(382.5 cm) and 1C599113 recorded maximum
petiolelength (161.9 cm). 1C599112 and 1 C599114
recorded maximum number of inflorescences(11.9)
and 1 C599112 recorded maximum femal eflowers
(178.8). The accession 1C599112recorded
maximumnut yield (73.4 nuts), |C599113 recorded
maximumwholenut weight (1202.5 g) and highest
copracontent (192.5g) among all accessionsunder
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study. Inrespect of pest incidence, the percentage
of rhinoceros beetle incidence was lowest in
1C599113 (8.4 %) whereashighest incidencewas
observedin 1C599115 (17.2%).

Veppankulam

Fivelocal ecotypesof ECT tall have been
collected through exploration for their promising
characterslikehigher nut yield, toleranceto drought
and sdlinity and were planted during 2005 asunder-
planting, along with two check varieties
(Kerakerdamand ALRCNL1). Theold pamsinthis
experiment wereremoved during 2012 andthepdms
arein bearing phase. Duetotheoccurrenceof “ Ggd’
cyclone during November, 2018, 12 palmswere
lost and bunchesinal the genotypeswith different
meaturity fell down. Thetreesarerecovering dowly
after adequate irrigation and application of
recommended dose of fertilizerswithincorporation
of vermicompost, neem cake, bio-fertilizersand
greenmanuring.

Among the ecotypes, | C599266 was dwarf
statured (780 cm) and slender palm was observed
in Kerakeralam (146.00 cm). | C599264 recorded
highest annual nut yield of 95.66 nuts/palm, while
| C599265 recorded superior nut quality characters,
viz., maximumwhol e 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) (table1)

Table 1 Pooled and accumulated yield for past three years at Veppankulam (Year of planting - 2005)

| C number 2018-19 | 2019-20 | 2020-21 | AverageYield Accumulated yield
IC 599263 65 76.00 81.00 74.00 222.00

|C 599264 72 103.66 95.66 90.44 271.32

|C 599265 82 79.66 81.66 81.11 243.32

|C 599266 63 86.66 88.66 79.44 238.32

|C 599267 67 76.66 85.66 76.44 229.32
Kerakeralam 69 88.33 89.33 82.22 246.66
ALR(CN)1 74 75.00 79.00 76.00 228.00

CD (p=0.05) NS 5.16 6.80 3.53 6.11

CVv 9.14 12.24 6.80 6.85 6.85

Expt. 3: Evaluation of elitegermplasm
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Thistrid wasinitiated with aview to assess
few diteexotic coconut genotypesin replicated field
experiments for their yield performance and to
observefor reaction to biotic and abiotic stresses.
I nter-semated seed nutsof different setsof materids
weresupplied to AlICRP-Palm centersfrom CPCRI
and the experimental layout consisted of six test
entriesand onelocal check, plantedinrandomized
block design (RBD) withthreereplicationsand four
pa msper genotypeper replication. Inal thecentres,
seedlingswere planted during 2014 to 2016, and
thetrial isin bearing stage.

Ambajipeta

Inter se crossed seed nuts of exotic
genotypeswerereceived from CPCRI, Kasaragod
during May 2014 and the seedlingswereraisedin
poly pots. The experiment was planted in March
2016 anditisin vegetative stage. Regarding growth
parametersfor theyear 2021-22, lowest plant height
of 1.81 m was recorded in Straits Settlements
Green, whilethehighest plant height of 2.46 mwas
recordedinKenyaTall. However, no significant
differences were noticed among the elite
germplasm selectionsfor plant height, palm girth,
number of functional leaves, total leaf length and
petiolelength. 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 wasinitiated during 2015
with Verikkobari Tall, Guam-IIl Tall, Straits
Settlement Green Tall, Markham Tall, Nigerian
GreenTall, Pdawan Tal and West Coast Tall (Loca
check).

Therewasanon-9gnificant variationamong
different exotic collections except for stem girth,
annual leaf production and functional leaves.
However, the minimum plant height (2.79 m) was
recorded by the exotic genotype SSGT. West Coast
Tall (local check) recorded the maximum valuefor
pamgirth (112.6 cm). Thegenotype Guam-111 Tall
recorded high rate of annual leaf production (11.2),
more number of functional leaves (29.8) and
maximum leaf length (541.8 cm), whereas the
maximum petiolelength of 146.9 cmwas observed
inVerrikkobari Tall. Regarding theflora andyield
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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
inflorescencewasrecordedinthegenotypeNigerian
GreenTall. Theincidenceof rhinocerosbeetle (4.2
%), rugosespirdlingwhitefly (6.3 %), and eriophyid
mite (10.8 %) were CRP759 least in the genotype
Guam-11l Tall as compared to the other exotic
genotypesunder evaluation.

Arsikere

Among the genotypes evaluated under
replicated trial significant variation wererecorded
for different vegetative characters. SSGT wasmore
vigorousand recorded significantly maximum plant
height (4. 38 m), plant girth (108.3 cm), total |eaf
length (236.7cm), petiolelength (137.4 cm), annua
leaf production per pam (10.4) and functiond leaves
(19.3) compared to other elite genotypes under
evaluationfollowed by S. Vincent Tall, Markham
tall and Verrikobbari tall. Theaverageincidence of
rhinocerosbestleleaf damage and whitefly damage
was 63.75% and 41.52% respectively.

Bhubaneswvar

The field experiment was conducted at
Coconut Research Station, Konark under
Bhubaneswar centrewith Six exctictall varietiesand
onelocd tall check. Therewassignificant variation
amongthedifferent germplasmwithregardtogrowth
parameterslikefunctiond leaves, petiolelength and
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 was observed after 5years
of planting.

Ratnagiri

Dataon growth parametersreveal ed that

therewassgnificant variation among different exotic

collections. Regarding growth parameters, maximum
plant height (375.0 cm) wasrecordedinloca check
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Pratap, maximum plant girth (1.28m) wasrecorded
inNigerian GreenTdl (NGT), maximum functional
leaveson crown (23.3 nos.), maximum leaf length
(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
Tall (VKT) and Nigerian Green Tall (NGT). With
regard to pest incidence, the percentage of
rhinocerosbeetleincidencewaslowest in St. Vincent
Tall (STVT) (14.4 %) whereas highest incidence
wasobservedinthelocal check (Pratap) (18.1%).
Rugose spiralling whitefly incidencewaslowestin
Guam- 111 Tal (GUT) (13.4 %) while lowest
intengity wasinloca check (Pratap) (4.3 %) among
al ditegermplasmsunder studly.

Veppankulam

Among the six exotic collections under
eva uation Nigerian Green Tdl showed adwarfness
(1.06m) with slender stem (92 cm). Earlinessin
floweringwasobservedinMarkham Tdl (3.4 years
after planting) followed by Nigerian GreenTdll (3.8
yearsafter planting). Till datethreeelite genotypes
viz., Markam Tall, LagunaTall and Palawan Tall
started to yield. The Rhinoceros beetleincidence
ranged between 20% and 35% and RSW incidence
was below 10%. There was no red palm weevil
incidenceduring the study period (2020-21).

Expt. 4 Performanceevaluation of INGR 13065
(Niu Lekha) dwarf

Theperformanceof dwarf genotypeNGR
13065 (NiuLekha) isbeing evauated at Aliyarnagar
and Ratnagiri centres. The seedlings supplied 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.
Aliyarnagar

INGR 13065 proved its earliness with
spathe emergence at the age of 33 months after
planting. Dataon growth, floral and yield attributes
reveal ed that, maximum palm height (2.45m), girth
at base (204.9 cm), annual leaf production (11.6),
functional 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
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(19.5/inflorescence) and nut yield per palm (50.9/
palm/year) were recorded in INGR 13065. The
least values for al the above characters were
registered by the local checks COD and KTD.
However, KTD registered maximum fruit setting
percentage of 26.9 as compared to INGR 13065
and COD. The average rhinoceros beetle |eaf
damage (3.6 %), rugosespiraling whitefly incidence
(8.9 %) and intensity (7.2 %) were minimum in
INGR 13065. Theloca check varietiesKTD and
COD registered | east eriophyid miteincidence of
6.7 and 8.6%.
Ratnagiri

Theannual leaf production and number of
functional leaveswere higher in INGR 13065 as
compared to COD. The yield attributing traits
including age at first flowering was observed
maximum in INGR 13065. The paims of INGR
13065 started flowering and fruiting. With regard to
pest incidence, the percentage of rhinocerosbeetle
incidencewaslowestin COD (14.4%). The percent
of rugosespirdling whitefly incidence (18.0%) and
intensity (5.7%) werelowest in INGR 13065.

Expt. 2: Evaluation of new coconut hybridsof
location specific crosscombinations

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

The objective of the experiment isto assess
the performanceof newly deve oped | ocation specific
hybrid combinationsintermsof yield and reaction
to biotic stresses. Thisexperiment waslaid out at
elght 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 a
randomized block design with four replications.
However, dueto Helen and Philin cyclonesduring
October & November 2013, some of the
accessionswerebadly affected. Gapfilling hasbeen
taken up during the month of February 2014 and
thegenotypesarein bearing stage. Growthandyield
attributing characters of new coconut hybrids
reveal ed that the crosscombination ECT x PHOT
recorded significantly highest plant height (4.67 m)
and plant girth (116.79 cm). Minimum plant height
wasrecordedin GBGD x CCNT (3.45m) and plant
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girth was noted in PHOT x GBGD (87.80 cm).
ECT x GBGD produced more number of |eaf
scars in 1m (15.47). ECT x Cochin China
recorded maximum petiolelength of 1.64 m. The
cross combinations showed no significant
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 the year 2020-21, the
crosscombination ECT x GBGD hasrecorded the
highest yield (136.22 nuts/palm/year) followed by
ECT x Cochin China (105.75 nuts/palm/year).
Lowest yield wasrecorded in GBGD x Cochin
China (80 nutspam/year).
Aliyar nagar

Thistrial consistsof fivelocation specific
cross hybrid combinations(ALRx MGD, MGD x
ALR,KTD XALR,COD xALRand COD xWCT
), which were planted during 2012 in Randomi zed
Block Design (RBD) with four replicationsas Set .
Besides, these five location specific hybrid
combinations in Set I, three new hybrid
combinationsviz. ,COD x Etamozhi Tall, 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 I1I. 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
length (25.1 cm), fruit breadth (16.2 cm), wholenut
weight (1823.0 g), 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
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more volume of tender nut water content (453.2
ml/nut) were observed in COD x ALR cross
combination. Theappraisa 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, the trial was
conducted with five locations specific cross
combinations (SKL x COD, MGD x SKL , SKL x
GBGD, GBGD x Gaum, COD x CRP794 (I1C-
0612461) since February, 2008. The experiment
was laid out in RBD with four replications. The
parameterslikeplant height, annua leaf production,
number of bunchesand number of nutsharvested
were significant, whereas other parameterswere
non-significant. The current year observations
reved ed that among thedifferent crosscombinations,
the shortest plant height (3.84 m) wasrecorded in
the cross GBGD x Guam followed by the SKL x
COD (4.12 m). However, maximum number of
annual leaf production (10.93 numbers/pa m/yesr),
number of bunches (9.08 number/palm/year),
maximum femal e flowers (162.05 number/palm/
year) and nutsharvested (29.06 numbers/pa m/year)
were recorded in the cross combination SKL x
COD. All the pams in the trial were severely
affected by cyclonic storm“FANI” which hit on 3¢
May, 2019. However, palms are recovering
gradudly withtimeandit will takearound onemore
year for itscompl eterecovery.

Kahikuchi

Thisfiddtria commencedwithfivelocation
specific crosscombinations (AGT x CCNT,AGT
XMYD,AGT x PHOT, Bengal Hazari xAGT,AYT
x PHOT) of coconut along withacheck (Kamrupa)
during April, 2009 in Randomized Block Design
(RBD) (four replications) with six pams per
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 female
flowerg/inflorescence (26.5) and fruit setting (28.6
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%) were observed inAGT x PHOT. Significantly
highest nut yield (81.5nuts/pal m/year) wasrecorded
inAGT x PHOT followed by AGT x MYD (70.1
nuts/palm/year) whereas, thelowest yield of 62.0
nutspam/year wasfoundin Bengd Hazari X AGT.
Withregardto nut characteridtics, sgnificantly highest
de-husked nut weight, weight of husk, kernd weight,
copracontent and coprayield (14.5 kg/palm) 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, Sx new location specific
hybrid cross combinations (COD x BY R, COD x
Pratap, COD x BGR, BY Rx COD, Pratap x COD,
BGR x COD ) were planted in RBD with four
replicationsand six palms per replication during
2006. The growth characters showed significant
differencesamong the new coconut hybridsunder
evaluation. Thedatarevealed that thehybridBY R
x COD recorded maximum plant height (5. 91m)
whereas the lowest plant height (4. 10m) wasin
hybrid COD x Pratap. The highest annual |eaf
production (12.2 nos.) wasrecordedin hybrid COD
x BY R. Themaximum number of functiona leaves
(33 nos.) was observed in hybrid BYR x COD.
Themaximum esf lengthwasin hybrid COD x BGR
(425.6 cm) and maximum petiole length was
recorded in Pratap x COD (163.8 cm). Thehybrid
COD x BGR recorded maximum number of
inflorescences (12.3) whereasit waslowest inthe
hybrid BY R x COD (10.6 nos.). Thehybrid COD
x BGR recorded maximum female flowers
(221nos.) whereasthelowest wasinBY Rx COD
(190 nos.). The highest nut yield wasrecorded in
hybrid COD x BY R (89.3 nuts) followed by COD
x BGR (84.1 nuts) whereasthelowest wasin hybrid
BYRx COD (57.3 nuts). The maximum wholenut
weight (1326.3g) and copracontent (172.5 g) was
recorded in hybrid COD x Pratap. The percentage
of rhinocerosbeetleincidencewaslowestinBY Rx
COD (11.2 %) whereas highest incidence was
observed in BGR x COD (19.3%). The percent of
rugose spiraling whitefly incidencewaslowest in
BYRx COD (12.2 %) whilelowest intensity wasin
BGRx COD (8.8 %) andthelowest eriophyid mite
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incidencewasrecordedin BY R x COD (12.9 %)
and two palms (which combination) wereinfested
by bud rot disease.

Veppankulam

Six location specific cross combinations
viz., West Coast Tall x Kenthali Dwarf, West Coast
Tall x Malayan Orange Dwarf, Malayan Orange
Dwarf x West Coast Tall, Andaman Ordinary Tall x
Chowghat Orange Dwarf , West Coast Tall x
Malayan Green Dwarf and VHC 2 (Check) were
planted inthemainfield during 2008 in RBD with
four replications. Analysisof datarevesl ed that the
cross WCT x KD was dwarf (546.49cm) with
dender stem (151.50cm). Thecross, MOD x WCT
yielded higher number of nuts (52.50). Among the
cross combinations, WCT x MGD registered
maximum copracontent of 11.32kg/pam. However
it wasthe most affected by Ggjacycloneamong the
crosses under study. Among the various pests,
rhinocerosbeetleincidencewashigher indl thecross
combingtions.

Exp. 4 Evaluation of Tall x Tall coconut hybrids

This experiment was started with the
objectiveto assessfiveTall x Tdl hybrids, viz, LCT
x ADOT,ADOT x ECT, BENT x ADOT, ECT x
LCT and WCT x TPT at various agro-climatic
regions. The hybrids were produced at CPCRI,
Kasaragod and supplied to eight AICRP (Palms)
centres viz., Aliyarnagar, Ambajipeta, Arsikere,
Bhubaneshwar, Kahikuchi, Navsari, Ratnagiri and
Veppankulam for evaluation in RBD with three
replications and six palms per genotype per
replication.

Aliyar nagar

Five hybrids were planted during 2011
along with two local check varieties (WCT and
TPT). The trial was laid in RBD with three
replicationsand Sx palmsper hybrid per replication.
Observationson growth, flowering, yield and nut
component traits were recorded. The results
revealed that the cross, WCT X TPT was
significantly short (4. 64m palm height), but with
highrateof annual leaf production (10.9) and higher
number of functional leaveson the crown (30.2).
Themaximum plant girth (107.4 cm), leaf scarsin 1
mlength (15.3), totd leaf length (550.4 cm), petiole
length (151.0 cm), more number of spikelets /
inflorescence (37.5), female flowers (20.4/
inflorescence) and nut yield (105.2/palm /year) were
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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).
Themaximumkerne 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). The assessment 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 Ambajipetacentre. Dueto
Helen and Philin cyclonesin 2013, some of the
seedlingswerelost. Gapfilling hasbeen doneduring
February 2014 and the experiment isin bearing
stage. Growth parametersrecorded during 2021
showed significant difference only for number of
functional leaves(30.12) inBENT x ADOT and
wasat par with LCT X ADOT (29.44) whereas,
the lowest number of functional leaves (27.84)
was recorded in WCT x TPT. However, the
remaining growth parametersviz., palm height,
pamgirth, annual leaf production, total leaf length,
petiole length 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 was
at par withBENT x ADOT (20.50) followed by
ADOT x ECT (20.25). LCT x ADOT cross
combination recorded 110.44 nuts/palm/annum
and was on par with BENT x ADOT (98.50)
followed by WCT x TPT (86.83 nut/palm/annum)
respectively. Thetender nut fruit weight (1725.10
g) wasmaximuminthecrosseCT x LCT and it
wasat par with BENT x ADOT (1620.58 g) and
WCT x TPT (1496.90 g) followed by ADOT x
ECT (1354.99g), whilethelowest fruit weight was
observed in ECT x ECT (1241.03 g)

Bhubaneswvar

Theexperiment waslaid out with Sakhigopd
Tall — IND 041 as check in RBD with four
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replicationsduring June 2013. Maximum numbers
of inflorescences (9.42/pam/year), number of
female flowers (141.46/palm/year) and nuts
harvested (28.66/palm/year) were recorded in
WCT x TPT. However, other growth parameters
like number of functional leaves, annual |eaf
productionrate, leaf length and petiolelength, plant
height, girth, werenon-significant. All thepalmsin
the trial were severely damaged due to cyclone
“FANI” resultingin very poor performanceinthe
current year. PAmsarereviving gradualy.

Kahikuchi

Experimenton Tdl x Tal crosscombingtions
wasinitiated at Kahikuchi centreduring June, 2013
with Kamrupaas 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
above characters. Thecrosscombination BENT x
ADOT recorded the lowest 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
different crosscombinationshavejust enteredinto
the bearing phase, nut characteristics were not
recorded.

Navsari

Thefield experiment waslaid out in RBD
with four replicationsand five different treatments
during 2013. Theresult revealed that, significantly
maximum plant height (3.75m), total number of
leavesonthe 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.
Lookingtotheflowering characters BENT X ADOT
recorded maximum numbers of inflorescence
production per annum (10.50 numbers) and more
nut yield per palmsper year (55.25 nuts).

Ratnagiri

Thefidd experiment onfivedifferent Tal x
Tall crosscombinationsa ongwith onelocal check
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Pratapwaslaid out in RBD with four replications
during August, 2011. The observationson growth
parameters showed significant differencesamong
theTall x Tall coconut hybrids. Datashowed that
thelocal check (Pratap) recorded maximum plant
height (489.9 cm) whereas among the hybrid
combinations, ADOT x ECT showed highest plant
height (439.8 cm). The hybrid BENT x ADOT
recorded maximum plant girth (110.6 cm) whereas
thelowest plant girth (95.2 cm) wasinlocal check
(Pratap). Themaximum number of functiona leaves
(24.9nos.) wasobservedinhybrid BENT X ADOT.
Themaximum |eaf lengthwasinloca check (Pratap)
(415.6 cm) and maximum petiole length was
recorded inWCT x TPT (171.3cm). The hybrid
LCT x ADOT recorded maximum number of
inflorescence (12.1 nos) and femaleflowers (194
nos.). Thehighest nut yield (76.2 nuts/palm) and
copracontent (177 g) wasrecorded inWCT x TPT,
while maximum whole nut weight (1293.8 g) was
recorded in LCT x ADOT. In respect of pest
incidence, rhinoceros beetleincidencewas|owest
inlocal check (Pratap) (12.2 %) whereas highest
incidencewasobserved inADOT x ECT (18.1 %).
The percent of rugose spiralling whitefly incidence
waslowest inADOT x ECT (10.6 %) whilelowest
intensity wasin Local check (Pratap) (15.4 %) and
thelowest eriophyid miteincidence wasrecorded
inBENT xADOT (11.4 %).

Veppankulam

Morphological, yield, nut charactersand
reaction to pest incidence of thefive T X T cross
combinations in coconut were recorded and
andysed gatistically. AmongthefiveT X T crosses,
theperformanceof LCT x ADOT expressed dwarf
stature (5.32 m) whileECT x LCT and BENT x
ADOT recorded higher number of fruit bunches
(morethan 10 bunches per pam). Annua nut yield
of 76.20 nuts/palm/year was recorded in ECT x
LCT. Thecopracontent washighestin ECT x LCT
and WCT x TPT. Asfar asthe pest incidenceis
concerned, rhinoceros beetle and eriophyid mite
incidence was observed in the entire cross
combinations. Therewasnoincidence of RPW.

Expt. 5: Evaluation of location specific Tall x
Tall coconut hybrids

Centers: Ambgjipeta, Ratnagiri and Veppankulam
Theexperiment waslaid out in RBD with
threereplicationsand six palms per genotype per
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replicationto eval uatelocation specific Tall x Tall
crosscombinationsfor yield and reactionto biotic
and abiotic stresses.

Ambajipeta

Seven location specific Tall x Tall hybrids
(JavaTal x ECT, PHOT x ECT, Fiji Tall x ECT,
ECT x PHOT, LCT x ECT, CCNT x ECT, ECT x
Fiji Tal) with onelocal check were planted 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
girthat 1 mheight. Significantly themaximum palm
girthat 1 mhelght wasrecorded in crosscombination
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.

Further, significant differences were
recorded for yield attributesfor the year 2020-21
for number of buttons, number of spikeletsand nut
yield per palm. Averagenumber of buttonsper bunch
wasmaximumin LCT x ECT (26.15), whichwas
significantly at par with ECT x Fiji Tall (23.18)
followed by ECT x ECT (22.37) and CCNT x ECT
(22.33) whilethelowest number of buttonswere
recorded in cross combination of Fiji Tall x ECT
(19.22). A significantly higher nut yield of 98.28
nutsper palm per year wasrecorded inLCT 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),
whereas the lowest number of 61.62 nuts were
recorded in cross combination of PHOT x ECT.
The datapertaining to tender nut charactersof Tall
x Tall hybrids showed 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 wasfound
inECT 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 (373.33 ml), Fiji Tall x ECT (356.10 ml)
and PHOT x ECT (342.73 ml) followed by Java
Tdl x ECT (314.43 ml) and thelowest water content
wasfoundin ECT x ECT (176.10 ml). Whilethe
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maximum TSSwasfoundinthecrossLCT x ECT
(7.02) whichwasat par with ECT x PHOT (6.97),
ECT x Fiji Tall (6.74) and PHOT x ECT (6.57)
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followed by JavaTall x ECT (6.52). The lowest
TSS content was recorded in cross combination
ECT x ECT (5.99) (Tables 2).

Table2: Yield and itsattributes of location specific Tall x Tall cross combinationsat Ambajipeta centre

(Year of planting - 2011)

Hybrids No. of No. Numberof | No. of | Tendernut| Water | TSSof
inflore- of spikeletsper | nuts Fruit content | water(0°
scences buttons | inflorescence | anum | weight(g) | (ml) Brix)
pam/year
JavaTal x ECT 10.02 22.27 34.72 69.03| 1669.33 | 31443 | 6.52
PHOT x ECT 9.65 21.17 33.24 61.62| 1727.33 | 342.73 | 6.57
Fiji Tdl x ECT 10.79 19.22 31.89 69.22| 1856.00 | 356.10 | 6.39
LCTXECT 11.11 26.15 34.55 98.28| 1698.33 | 387.53 | 7.02
ECT x PHOT 10.62 21.33 35.67 71.73| 2018.33 | 373.33 | 6.97
CCNT x ECT 10.67 22.33 38.46 72.30| 1966.33 | 411.50 | 6.03
ECT x Fiji Tdl 10.17 23.18 33.80 88.37| 1644.33 | 289.50 | 6.74
ECTXECT 9.92 22.37 31.72 73.89| 1643.00 | 176.10 | 5.99
SEmM+ 0.95 1.06 1.19 6.98 | 7296 | 2308 | 0.15
CD (P=0.05) NS 321 3.60 21.18| 221.29 | 70.02 | 0.45
CV% 15.89 8.24 6.01 16.01 7.11 1206 | 594
Ratnagiri on January, 2009 asunder planting and theold pams

In Ratnagiri centre, seven location specific
Tdl x Tdl hybrids(PHOT x BENT, BENT x PHOT,
PHOT x CRP513, CRP513x PHOT, CRP514 x
PHOT, PHOT x CRP514, LCT x BENT) along
withacheck (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
whole nut weight (1353.3 g) and copra content
(178.3g) wererecorded in 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 Tdl x Zanzibar, East Coast Tall x JavaGiant,
East Coast Tall x Philippines Ordinary Tall, San
Ramonx Zanzibar , West Coast Tl x Cochin China
andPhilippinesOrdinary Tal x West Coast Tall dong
withacheck variety VCH 3wereplanted at 14B block

wereremoved during 2015. Thepamheight 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 198 to
225 and the setting percent was highest 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
kilograms per palm per year

This experiment was laid out to develop
dwarf statured hybrids for tender nut yield and
quality andto screenfor pest and diseaseresistance.
Theexperimentincluded five Dwarf x Dwarf hybrids
viz.,COD xMYD, 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.
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Table 3: Nut attributes of location specific Tall x Tall crosscombinationsat Veppankulam centre (Year of

planting -2009)

NEAE Frit | No. of |Deusked| \weight | Husk | Kemnd | Kernel | Copra | Copra

femde g P -

Hybrids |~ | Seting| nuts/ ML | of husk | wt. | thickness| weight | content | Yi€ld
am | % | FEm | YOI | gy | % | @m) | @ | @y | (O

() pam)

WCT x PHOT |200.0 [26.08 [57.50 |341.21 |442.50 | 56.46 | 1.20 |229.20 [119.18 | 6.85
ECTxZAN |207.0 [27.75 |55.50 |301.50 |432.12 |58.90 | 1.20 |209.20 |108.78 | 6.04
ECTxJG  |200.0 [24.76 |51.25 |305.24 |451.73 | 59.68 | 1.20 |234.21 [121.79 | 6.24
ECT x PHOT |225.0 [29.75 |59.50 |391.54 |501.10 |56.14 | 1.20 |238.00 |123.76 | 7.36
SRXxZAN  |180.0 |21.89 |49.25 [372.16 |533.50 | 58.91 | 1.10 |258.00 |134.16 | 6.61
WCT x CCNT|180.5 [30.28 [54.50 |341.60 |525.29 | 60.59 | 1.10 |265.05 |137.83 | 7.51
PHOT x WCT |198.0 [28.53 [51.50 [438.29 [461.50 |51.29 | 1.20 [259.10 [134.73 | 6.94
VHC3 200.0 [23.36 [46.25 [305.21 [544.33 | 64.07 | 1.20 |232.00 [120.64 | 5.58
CD (5%) 949 [410 515 | 1631 | 1287 | 506 | 045 | 813 | 586 |1.96
CV (%) 723 (1122692 [ 1395 | 847 | 541 | 415 | 831 | 831 |8.17

Expt. 6: Evaluation of Dwarf x Dwarf coconut hybridsin different agro climatic conditions
Centres: Ambagjipeta, Mondouri, Pilicode, Ratnagiri and Veppankulam

Ambajipeta

The experiment was planted in 2011 with
GBGD ascheck. However, dueto Helen and Philin
cyclonesin 2013, some of the accessionshad died.
Gapfillingwasdonewith planting material received
from CPCRI, Kasaragod in March, 2014.
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 sdlected seedlingswere
planted in the experimental plot in 2018. These
seedlingshad 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 the mean lowest plant height
wasrecorded in GBGD (2.48 m) and the maximum
wasrecordedin MY 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
cross combination whichwasonapar with CGD x
MGD (76.12 nuts/pam/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 wasmaximumin COD x MGD
(453.50 ml/nut) whichisonapar withMY D x CGD
(421.75 ml/nut), GBGD (390.83 ml/nut) and CGD
X MGD (385.75 mi/nut).
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Table4: Performanceof Dwarf x Dwarf coconut hybridsfor tender nut water at Ambajipetacentre (Year

of planting - 2011 & 2014)

DxDHybrids | Water content | TSSof water TSSof (0°Brix) Taste of
() (0°Brix) Endosperm Sweetnessof | tender nut
water endosperm
*CODxMYD - - - - -
COD xMGD 453.50 8.13 8.05 Good Good
MYD x CGD 421.75 7.88 7.75 Good Good
GBGD x MOD 291.30 6.79 7.07 Average Good
CGD xMGD 385.75 7.56 7.06 Good Good
GBGD 390.83 8.10 7.67 Good Good
SEm+ 22.76 0.24 0.26 - -
CD (P=0.05) 70.12 0.75 NS - -
CV (%) 11.71 6.32 6.87 - -
Ratnagiri inGBGD x MOD (15.2 %) whilelowest intensity

At Ratnagiri centre, thetrial wasinitiated
during 2011 withfive D x D hybridsand one check
variety (COD). The growth characters showed
sgnificant differencesamongtheD x D hybridsunder
study. Thedatareveaed that thelocal check COD
recorded minimum plant height (241.8 cm) whereas
maximum palm height (342.5 cm) wasobservedin
COD xMYD. 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 (340cm) 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
(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 thehybrid 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

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 the crossMY D x CGD was
thefirstto flower i.e. 22 month after planting and
iIsapromising crossfor earliness. Now the palms
are in bearing stage. Among the D x D hybrids
evaluated for morphological characters, COD x
MY D expressed the dwarf staturewith lessgirth
(332cmand 119 cm respectively). CrossMY D x
CGD wasthefirst to flower i.e. 22" month after
planting andisapromising crossfor earliness. Now
the palmsarein bearing stage. Regarding tender
nut quality parameters, GBGD x MOD recorded
maximum volume of tender nut water (610 ml/nut).
Regarding thetotal solublesolids(TSS), maximum
scorewasobservedinthecrossMYD x CGD (6.1
°brix). The crossesviz., COD x MGD, GBGD x
MOD and CGD x MGD recorded more than 75
nuts per pam per year. Regarding the pest
incidence, al the cross combinationswas affected
by rhinoceros beetle, RSW and eriophyid mite.
Therewasnoincidenceof RPW and BHCindl the
crosscombinations.

Coc./Gen. 3: Establishment of mother palm
blocks and production of quality planting
material in coconut

Expt. 2: Establishment of nucleusseed gardens
for released varieties
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Table5: Yidd performanceof Dwarf x Dwarf coconut hybridsin different agro-climatic conditionsat Ratnagiri
centre (Year of planting - 2011)

Coco_nut M or_lthsto Monthsto Ii\lnﬁb?é m{; Frl_Jit Ten_der nut g‘:gltéz TSS

hybrids fird | 90% | oncel| flowers | SN | VISl T eter | (Brix)

(DxD) flowering | flowering peim cdm % pam (i)
CODxMYD 32.3 38.3 12.5 224.6 444 81.7 604.0 | 53
COD x MGD 28.8 34.5 11.8 2115 41.4 69.7 396.0 | 4.7
MYD x CGD 31.6 36.8 11.3 203.4 44.1 71.6 4975 | 4.6
GBGDxMOD| 27.8 34.0 12.2 219.6 43.6 77.7 4280 | 5.7
CGD xMGD 30.0 36.0 11.0 197.1 40.7 61.5 4340 | 5.1
COD (check) 29.5 355 10.2 184.1 40.0 55.5 4240 | 4.6
Mean 30.0 35.8 115 206.7 42.4 69.6 4639 | 5.0
SEmt 0.6 0.7 0.2 3.8 1.0 13 8.4 0.1
CD (P=0.05) 1.7 2.0 0.6 1.4 29 3.9 25.3 0.4
CV % 14.2 14.0 3.7 3.7 4.6 3.7 3.6 55

Thepivotal goa of thisactivity isto create Ambajipeta

nucleus seed gardens of important varietiesfor the
production of good quality planting materias. This
activity was started in Aliyarnagar, Ambajipeta,
Arsikere, Jagdal pur, Kahikuchi, Mondouri, Port
Blair, Ratnagiri and Veppankulam centresof AICRP
(PAms).

Aliyar nagar

Thequdity seed nutsfromthemother palms
of West Coast Tall, Kenthali dwarf, MGD, CGD,
MY D and COD were harvested in a staggered
manner and sown inthenursery onaregular basis
and elitequality seedling produced are distributed
to the needy coconut farmers. The nucleus seed
gardens comprising of Kalpa Prathiba, Kalpa
Shatabdi, Ka patharu, Arasampetti tall, MGD, MOD
and GBGD planted during 2015 inthiscentrearein
bearing stage. Apart from this, the production of
ChandraSankarahybrids seedlingsareasobeing
doneinthiscentre.

Fromthemother pamsand 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.

Under thisproject multiplication of Gautami

Ganga, Kera Bastar and Kalpa Prathiba were
alotted for Ambgji petacenter. During 2013-14, the
inter-se crossed seedlings of Gauthami Ganga (300
nos.) and Kalpa Prathibha (150 nos.) were planted
at Horticultural Research Station, Ambajipetafor
future production of quality planting materid. The
growth of the seed garden issatisfactory. Further,
the mother block (120 nos.) of Double Century
(PHOT) isaso being maintained, asit isone of the
parents in production of new hybrid (GBGD x
PHOT) which was proposed for release from
Horticultural Research Station, Ambajipeta.
However, instead of KeraBaster variety Double
century (PHOT) plantation was maintained to take
up the production of newly released coconut hybrid
VasishtaGanga(GBGD X PHOT) and Vainateya
Ganga(PHOT X GBGD) andlargescaleproduction
of Godavari Ganga(ECT X GBGD) and Gautami
Ganga(asdection of GBGD). During 2021, atotal
of 750 coconut seedlings were produced and
distributed to thefarming community.

Arsikere

Thecoconut mother palm blocksconsisting
of COD (50n0.), GBGD (50n0.), MYD (40no.),
MOD (40), Fiji Tall (10), Kulashekran Green (25),
MGD (15), ECT (15) and Ka patharu (50 no.) were
established at Arskerecentre. Totally 9000 seedlings

30



b ICAR-AICRP ON PALMS

Varietiesfor large scalemultiplication

Annual Report 2021 M

FAB A

ccccc

SI.No | AICRPcentre Genotypes

1 Aliyarnagar Arasampatti Tall,_Kalpatharu, Kalpa Prathiba, Kera Keralam, Kalpa
Shatabdi, COD, CGD, KTD, MOD, MYD, GBGD and MGD

2 Ambgjipeta Gautami Ganga, Ka paPrathibaand KeraBastar

3 Arskere COD, GBGD, MYD, MOD, Fiji Tal, Kulashekran Green, MGDECT and
Kapatharu

4 Jagdal pur KeraBastar

5 Kahikuchi MY D and Kamrupa

6 Mondouri Kalyani coconut 1, KalpaMitraand KeraKeralam

7 Port Blair CARI- Annapurna, CARI- Omkar, CARI- Suryaand CARI- Chandan

8 Retnagiri Gautami Ganga, East Coast Tall and KeraBastar

9 Veppankulam KeraKeralam and KalpaPrathiba

were produced during 2021. These seedlingsare
soldto needy farmerswhich cons st of tal and dwarf
varietiesin order toincreasetheareaof coconutin
nontraditional bet of Karnataka.

Kahikuchi

Asthefemaeparent for thehybrid MY D x
W(CT islimited at the centre, amother block garden
of MY D with 25 palmshasbeen plantedin thefield.
Simultaneoushybridization 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 theseed 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 palmseach of threevarieties
viz,, Kalyani Coconut—1, KeraKeralamand Kapa
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 wasestablishediinthe
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.
Ratnagiri

For large scale multiplication of newly
released coconut hybridsand varieties, the mother
palmsof released varietiesare 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.
Theplanting materidsof Fji (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 Kera Keralam
variety hasbeen established in an areaof 2 haand
distributed 1500 seedlings of Kera Keralam to
needy farmers. 250 saplingsof Ka paPrathibahave
been distributed to thefarmersdemanding them.
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4.2 CROPPRODUCTION

Coc./Agron. 5: Sudieson fertilizer application
through micro-irrigation techniquein coconut

Sabour

Experiment waslaid out with Sx fertigation
levelsviz,, T : Nofertilizer; T: 25% Recommended
doseof 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 throughfertigation.

Sonificant effect of different fertigationlevels
were observed regarding plant growth parameters
of pamsintermsof plant height, plant girth and
number of functiond |leavesand leaf characters. The
maximum plant height of 581.0 cm was recorded
with application of 100% RDFfertigation (T,) which
wasat par with 75% RDF through fertigation (T,)
(578.0cm). Thelowest plant height was observed
inplantswith nofertilizers(450.50cm). Similarly the
maximum collar girth (220.0 cm), number of
functional leaves (26.5/ plant) and annual leaf
production (10.5 per plant) was recorded in T,
(100% RDFfertigation) followed by T, (fertigation

at 75 % RDF) having coallar girth of 205.0 cm, 26
number of functional leaves and annual |eaf
production of 10.0. Significantly lowest growthwas
recordedin T, (Nofertigation) withminimum collar
girth (160 cm), number of leaves (17.75/ plant),
annual leaf production (7.25/ plant). TretmentT,
(100% RDFfertigation) and T4 (75 % RDF through
fertigation) produced highest number of
inflorescencewith 9inflorescenceper plant. Smilarly
number of fruit per bunch and nut yield per plant
wasalso highest with T, (100% RDF fertigation)
with 10.5 nuts per bunch and nut yield of 70.2 nuts
per palm. Itwasfollowed by T, (75% RDF through
fertigation). Effect of winter wasmore severein
control and minimum severity of coldinjury was
notedin 100%fertigationlevd. It wasobserved that
after winter, inflorescenceemergencewasearlierin
treatment T, (100% RDF fertigation) that startedin
1% week of June and it was last in T, (without
fertigation) inwhichinflorescenceemergencestarted
at theend of July. The maximum number of leaves
showed injury symptomsin pamswithout fertilizer
(27%) and minimum (10%) wasnoted in T, (100%
RDF fertigation). Similarly maximum lesf recovery
of 64% wasobservedin T, (100% RDF fertigation)
asagang 38%inT,. Early flower initiationwasaso
notedin T, (100% RDF fertigation) (Table1).

Table. 1: Effect of different levelsof fertigation on winter injury and nut yield

No of leaves No of leaves
showing | recovered fromwinter I nitiation of new Nut Yield/
Treatments | . - - - .
winter injury | injury (% of injured inflorescence plant
(%) leaves)

T1 27.0 38 1sweek August 37.0
T2 24.0 42 18week August 455
T3 19.0 47 1sweek July 50.5
T4 12.0 58 2 week July 62.4
T5 10.0 64 1sweek July 70.2
T6 17.0 50 2 week July 62.0
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Coc./Agron. 10A: Development of coconut
based farming systems

Expt. 1: Integration of cowsin coconut based
farming system

Centre: Arsikere

The experiment was laid out during
September 2013 to compare Coconut + Fodder
crops—Cowsbased integrated farming systemwith
coconut monocrop. Each treatment had 0.4 haarea
and there were 5 cows in IFS. Rooted dlips of
Napier grass(Co-3) wereplanted in theinter space
of coconut at aspacing of 90 cm x 60 cm. Fodder
legume (Sylosanthesh amata) wassownintheintra
space of coconut during 2013. Fodder trees viz.
Drumstick and Sesbania grandiflorawere planted
inthe border of the plot. Coconut based IFSwith
cow’srecorded higher number of nuts (7,576 per
ha) and higher copracontent (150.9 g/ nut), 45000
kg of fodder, 6658 L milk, 38 tonsof cow dung and
7250L of cow urine. InIFSmodel, organic carbon
(0.60-0.98 %), Nitrogen (229.1to 230.12 kg/ha),
Phosphorus (15.50 to 17.13 kg/ha) and Potash
(142.10 to 151.50kg/ha) concentration in soil
showed increase over those observed in mono crop.
Atotal of 5 calveswere produced during thisyear.
I ntegrated farming system wasmoreremunerative
over coconut monocropping as higher net returns
of Rs. 3,61,540/-per acre were obtained as
compared to Rs.82,260/- in coconut sole cropping.

Expt. 2: Integration of sheep in coconut
based cropping system

The experiment waslaid out during May
2014 to compare Coconut + Pasture crops— Sheep
system with monocrop of coconut. Each treatment
had 0.4 haand therewere 20 sheepin IFS. Pasture
cropsviz. Anjangrass(Cenchrusciliaris) and stylo
(Sylosanthesh amata) were sown in the inter
spaces of coconut. Sheep were allowed to graze
the pasture from November 2014. Productions of
pasture, sheep and sheep manure have been
quantified.

Coconut based Integrated Farming System
with sheep recorded higher number of nuts (3680
nos in 0.40 ha), fodder yield (6250 kg), sheep
manure (6900kg) and 16 new lamb. Further, inIFS
model, Organic carbon (0.60-0.96 %), Nitrogen
(190.5t0227.4 kg/ha), Phosphorus(15.25t017.21
kg/ha) and Potash (139.89 to 147.28kg/ha)
concentration in soil showed increase when
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compared to coconut monocropping. Integrated
farming system recorded higher net returns of
Rs.1,07,390/-when compared to Rs. 40,180/ in
monocrop of coconut.

Expt. 3: Integration of goat in coconut based
Cropping system

Centres: Aliyarnagar and Veppankulam

Aliyarnegar

The experiment wasinitiated during 2015
to compareintegrated farming system of coconut +
food trees+ pasture crops- Goat (Telicherry breed)
with monocrop of coconut. Areafor each treatment
was0.4 ha Fodder grassviz. Cumbu Napier hybrid
(CoBNb5) andlegumefodder viz. Desmanthuswere
sown in theinterspaces of coconut, while fodder
trees viz. Sesbania grandiflora, Leucaena
leucocephala and Glyricidia were planted along
the bunds. Results revealed that annual |leaf
production, total number of leavesand total number
of inflorescence per palm werehigher inIFS(T))
plots compared to monocrop of coconut. Total of
19,720 nuts/halyear and 17,400 kg/ha of fodder,
9500 kg of goat manure (9500kg) and 13 new
lambswere produced. Coconut based I ntegrated
Farming System with goats recorded higher net
income of Rs. 2,19,855/- per ha as compared to
Rs. 1,19,700/- per hain the monocrop of coconut .

Nutrient monitoring was done employing NUT
MON Tool box. Under coconut monocropping
system and cropping system — | with balanced
fertilization (application of N, Pand K), therewas
positive balancefor Pand K and negative balance
for nitrogen whilst in cropping system — 11 with
imbalanced fertilization, therewas negativebaance
for N, Pand K. Green House Gas (GHG) Emission
was estimated in IFStrial employing IFS-GHG
Estimation Tool obtained from Project Directorate
of Cropping Systems Research, Modipuram. GHG
emission from |FS was negative and henceiit is
environmentally safe(Table2 & 3).
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Table2: Nutrient monitoringemploying NUT
MON Tool box (Aliyarnagar)

System N P K
(kg per ha per year)

M onocr op -134|+34 | +64

Cropping System —|

(Balanced

Fertilization) -164|+26 | +24

Cropping System —11

(Imbalanced

Fertilization) -54.2|-0.6 |-1149

Table 3: Green House Gas Emission from
Integrated Farming System with goat
(Aliyar nagar)

Carbon Enterprises CO,*(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

Veppankulam

The experiment wasinitiated during 2016
inwhich fodder cropswereraised under irrigated
conditionusing sprinkler and irrigated asand when
required. Thegoat manures are used as additional
nutrients to the coconut palms and fodder crop.
During theyear, nut yield recorded in IFS model
washigher (12,705 nuts/halyear) than that observed
inmonocrop (11,042 nuts/halyear). Hence, there
was a yield increase of 11.5 % in IFS crop as
compared to monocrop of coconut. Number of
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inflorescence showed anincreaseof 10.89%inIFS
plot as compared to monocrop of coconut. During
theperiod, 10 lambswereborn andtotally 16 goats
weresoldwith aliveweight of 395.25kg. A total of
6,150 kg pasture from Sesbania grandiflora,
Leucaenea leucocephala and Glyricidiaand 3,850
kg of goat manurewasrealized, which was applied
tothelFSplot.

Total cost of cultivation of IFS was Rs.
1,50,480/- per ha and the gross income and net
incomewereRs. 2,82,810/- per haand 1,32,330/
- per ha, respectively. In case of monocrop of
coconut, grossincome (Rs. 1,32,504/- per ha) and
net income (Rs. 22,154/-per ha) were reported.

Coc./Agron. 11: Coconut based cropping
systemsfor different agro-climaticregions

Expt. 5: Evaluation of coconut based cropping
system models

Centres: Port Blair

Port Blair

In order to evaluate performance of
improved varieties/ hybrids of black pepper and
identify superior variety asanintercropin coconut
(ADQT) plantation, the experiment was taken up.
Black pepper vines of eleven improved varieties/
hybrids (Panniyur 1, Panniyur 2, Panniyur 5,
Panniyur 6, 11SR- Girimunda, 11SR- Maabar Excdl,
Panchami, 11SR- Sakthi, Sreekara, Subhakaraand
[1SR-Thevum) weretrailed on glyricidiastandards
planted at 2 m x 2 minthe coconut interspacesin
RBD and growth parameters recorded after one
year of planting. Vinelength varied between 132.8
cm (Subhakara) and 328.0 cm (Panniyur-6), while
collar thicknessvaried from 4.89 mm (Sreekara) to
7.60 mm (11SR-Girimunda). Number of leaves per
vine varied from 25.1 (Subhakara) to 112.4
(Panchami). Highest number of branches (4.78)
werereportedin Panniyur-5, whilevinesof variety
Subhakaraproduced thelowest number of branches
(1.75).

Bhubaneswvar

Theexperimentwasinitiatedinlittoral sandy
soil at Coconut Research Station, Konark during
January, 2016. Thepamsinthetria wereaffected
by cyclone“FANI” on 39 May 2019. Though the
effect of cyclone may persist for next oneand half
year, the pdmsaregradualy recovering. Theresult
of thecurrent year reveded thet, therewassignificant
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Expt. 7: Coconut based multispeciescropping systemsunder coastal littoral sandy soil
Centres: Bhubaneswar, K asar agod and Ratnagir i

Experimental details:

Treatment K asar agod Bhubaneswar Ratnagiri
Main plot|CS;: Coconut + sapota + CS: Coconut + sapota +| CS;: Coconut + Garcinia
(Cropping| Vegetable Crops Vegetable Crops (Rainy | indica + Vegetable Crops
systems) Season) (Rainy season)
CS,: Coconut + sapota +| CS,: Coconut + sapota+ | CS,: Coconut + Garcinia
flower crops Pinegpple indica + Pineapple
CS;: Coconut + sapota + | CS,: Monocrop of coconut | CS,: Monocrop of coconut
fodder crops
CS,: Monocrop of coconut
9|~\|Jb plot N,: Green manuring + bio-fertilizers+ organicrecycling + FY M
En:n"'mtmt N.; Greenmanuring+ bio-fertilizers + organic recydling + soil test based fertilizersapplication
practices) | N Greenmanuring + bio-fertilizers+ organicrecycling + 100% RDF

variation among the pamsunder different nutrient
management practices. Maximum number of leaves
per pam (28.17), rate of production of leaves(8.06/
palm/year), no. of inflorescences (7.14/pam/lyear),
no. of femaleflowers (130.27/palm/year) and nut
yield (20.08/pam) wererecorded in the trestment
N, (Green manuring + biofertilizers + organic
recycling + soil test based nutrient (chemical
fertilizers) gpplication. Wheresas, in caseof cropping
systems, only numbers of functional leaveswas
sgnificant. Theinteraction effect of cropping system
and nutrient management was significant only for
number of functional leavesper palm. Theyield of
pineapple (7920.00 kg/ha) as well as cowpea
(4714.00 kg/ha) was maximum in plotsreceiving
soil test based NPK nutrients (N,). The sapota
plantsinthecropping sysemsstartedyieldinginthe
current year and themaximum yield (52.66 kg/ha
& 56.19 kg/ha) was obtained in the treatments
CSIN2 & CS2N2, respectively. Thenet return was
drastically reduced dueto cycloneeffect, however,
the maximum net return (Rs. 1,86,572.00/ha) was
obtained from thetreatment CS2N2 . Thoughthere
wasmarginal profitin cropping system of Coconut
+ Sapota+Vegetable (cowpea), negative net return
was obtained in solo cropping of coconuit.

Kasaragod

This experiment was started with the
objectiveto devel op coconut based multispecies

cropping syssemmodel for coastd littoral sandy soil.
Theexperimentwaslaid outin split plot design. The
cropping systems (CS-1: Coconut+ Sapota +
Vegetable crops, CS-2: Coconut+ Sapota+ Flower
crops, CS-3: Coconut+ Sapota + Fodder crops
and CS-4: Coconut Monocrop) weretakenasmain
plot and the nutrient management (N-1: Green
manuring + biofertilizers+ organic recycling + FYM
@10t/hat 50% RDF , N2: Green manuring +
biofertilizers + organic recycling + FYM @10t/ha+
100% RDF and N3: Green manuring + biofertilizers
+ organic recycling + FYM @10t/ha+ 150% RDF)
wastaken assub plot. Sincethecanopy of sapota
covered the maximum interspaces available in
between coconut palms, only sapota is being
maintained in all the systems and continued with
nutrient management practices. The application of
150% RDF along with organic nutrients resulted in
higher fruit yield of 47 kg per tree (7332 kg/ha) and
the yield was significantly different from other
treatments. Quality parametersviz., pH, TSS (Brix
), titrable acidity (% citric acid), reducing sugar (%),
sucrose (%), total sugar (%) and total carbohydrate
(%) analysed and it was observed that no significant
difference observed among the treatments. Coconut
yield recorded and analyzed and it was observed that,
treatment N3 recorded higher nut yield and
significantly differ from other treatments.
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Ratnagiri

Theexperiment wasinitiated during 2015-
16ingplit plot desgnwiththreereplications Planting
of Kokum hasbeen done as per treatment details.
The highest mean number of leaves (30.01/ palm)
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and yield (72.60 nuts/palm, 12,605 nuts/ha) of
coconut were recorded in treatment CS2N2.
Vegetable yield was maximum (6,488 kg/ha) in
CSIN2. The highest pineappleyield of 10,633 Kg/
hawasrecorded in CS2N2 and maximum Garcinia
indica height (178.26 cm) wasrecorded in CS2N2.

Table 4: Growth and yield performance of coconut based multispecies cropping systems under

coastal littoral sandy soil (Ratnagiri)

Treatments | No. of No. of | Coconut |Vegetable|Pineapple | Garcinia | Biomass
leaves/ Female Yidd |yield (kg/ |Yidd (kg/ | indica | production
Palm buttong |(nuts/ha) ha) ha) Height (kg/ha)
Palm (cm)
CSN, 29.6 187.7 11,877 52330 | - 146.6 10,423
CSN, 30.1 1934 12,563 6,488.7 | - 156.0 10,648
CSN, 29.1 172.5 12,243 5826.7 | - 147.0 10,372
CSN, 28.3 188.3 11,739 - 8,333.3 152.6 9,568
CSN, 30.1 197.6 12,605 - 10,633.0, 178.3 9,756
CSN, 29.0 166.2 11,926 - 10,166.0f 174.3 9,653
CS,N, 26.4 145.1 10,797 - - - 8,306
CSN, 27.1 151.9 11,302 - - - 8,421
CSN, 26.7 158.7 11,697 - - - 8,387
SEm 12 6.7 247.1 486.7
CD (5%) 3.8 18.2 741.0 1,459.3

Coc./Agron. 14: Soil and nutrient management
in coconut

Expt. 1: Integrated nutrient management
technologiesto enhancethe productivity and
quality of tender nut in dwarf coconut

Aliyar nagar

An experiment to elicit theimpact of Integrated
Nutrient Management Technology on the
productivity and quality of tender nut in Chowghat
Orange Dwarf variety (COD) wasinitiated during
2014-15 in a 10 year old coconut garden at
Avalchinnampalayam village of Pollachi taluk,
Coimbatore district with 3 treatments viz, T :
Recommended package of practice (560:320:1200
g NPK/palm + FYM- 50 kg/palm + TNAU
Micronutrient Mixture - 1kg/pam+ Neem
cake-5 kg/palm /year), T,: Biomanures and
biofertilizersand T, Biomanuresand biofertilizers
+ 50l test based NPK and micronutrient application.

The experiment was laid out in RBD with each
treatment replicated fivetimes. Growth parameters
viz., pdmheight, palmgirth, total number of leaves,
annual leaf productionandyield attributesviz, and
number of inflorescence and tender nut yield per
palm per year wererecorded. Although differential
effect of treatments did not exert spectacular
influence on the growth attributes, nut yield was
significantly higher in soil test based fertilizer
application integrated with biomanures and
biofertilizers (T,). Also Integrated Nutrient
Management Strategy (T,) registered itspositive
impact onthequality of tender coconut water (Table
5). Monthly variation in nut yield was spectacular
with December favouring higher nut yield @ 25 nuts
per pamand thelowest was obtained during March
and April with 10 nuts per palm. On the contrary,
nut weight was higher during April with 2000 g per
nut and wasthelowest during November with 1500
gpernut (Fig. 1).
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Table5: Effect of INM on quality of tender nut water in dwarf coconut variety

Volume of . :
Treatments tendernut pH S(Odlrl:]r)n Po(tasrs;]l;m (O-Si)
water (ml) PP PP
T,: Farmer’sPr actice 315 5.12 22.2 2250 5.40
T,:Biomanures+
Biofertilizers 310 5.08 20.1 2262 5.54
T, Biomanures+
Biofertilizers+
Soil test based nutrient
application 320 5.10 239 2254 5.42
M ean 315.0 5.10 22.09 2255 5.45

30 2500

2000

1500

June

July

August

September
Octobe

November
Decembe

m No.of nuts per palm  —— Nut weight (g)

Fig. 1. Monthly variation in nut yield and
nut weight of thedwarf coconut COD

Expt. 3: Organic farming in coconut based
farming system

Centres: Aliyarnagar, Ambgjipetaand Arsikere

A field experiment wasinitiated during 2014-15in
Aliyarnagar, Ambajipetaand Arsikere centerswith
fivetreatmentsviz, T, - Insitu organic matter
recycling+PGPR consortia+ InStugreen manuring

+Husk burial, T,- T, + 25 kg cow dung per pam,
T, - T, + 50% recommended K,O through the
application of Sulphate of Potash, T, - T, +50%
recommended K,O through the application of
sulphate of potash T, - Conventional method
(Fertilizer application) and fivereplicationsto bring
out theinfluence of organictreatmentsonthegrowth
attributesand system productivity of coconut palms
Aliyar nagar

Biomassadded acrossdifferent treatments
varied from 22,750 to 23,150 kg per hectare.
Nutrient addition across different treatments is
presented in Table6. Althoughthedifferentia effect
of treatments did not bring noteworthy impact on
height of the palm, palm girth and number of leaves
per palm registered significant variation, with T,
Superior over rest of thetreatments. Highest nut yield
wasredizedinT, with 183 nuts per palm per year,
whileitwasthelowestin T, (Table8). Although soil
reaction and electrical conductivity did not vary
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among the treatments, available status of
macronutrientswashigher in T, and lower inT_.
Treatmentsreceiving sole application of organic
manures (T, and T,) paved way for enhancing the
soil organic carbon pool compared to the rest of
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thetreatments (Table 6). Physical propertiesviz.
porosity and soil moisture content enhanced on
addition of organic manures compared to sole
chemicd fertilization (Table7).

Table6: Differential effect of treatmentson thegrowth and yield of coconut (Aliyar nagar)

Treatments Total biomass N P K

(kg) (kg per ha)
T, 22750 175- 200 46 - 60 132 - 160
T, 23150 175- 200 46 - 60 132 - 160
T, 22750 175- 200 46 - 60 132 - 160
T, 23150 175 - 200 46 - 60 132 -160
T, - - - -

Table7: I nfluenceof Organic Farmingon soil fertility parameter s(Aliyar nagar)

Table8: Differential effect of treatmentson
the yield of coconut (Aliyar nagar)

Treatments Nut yield
(No.s/palm/year)
2014-15 2020-21
T, 157 150
T, 145 152
T, 160 174
T, 148 183
T, 149 160
SEd 12.4 6.12
CD (P=0.05) NS 12.4

Treatments pH EC KMnO N | Olsen P INNH OAc K | OrganicC
1 4 4 ot
T, 7.24 0.54 124.2 571 80.8 0.41
T, 7.18 0.58 128.4 6.32 914 0.44
T, 7.32 0.62 132.6 6.28 96.8 0.34
T, 7.28 0.60 136.4 6.41 100.5 0.38
T, 7.14 0.58 120.8 5.86 95.4 0.28
SEd 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
Ambajipeta

Thetrid wasinitiated during 2015in30years
old coconut plantation of East Coast Tall with four
replications. Cocoa (Forestero) and banana
(Tellachakkarkeli) were planted as intercrops.
Growth and yield parameters of coconut were
recorded and presentedin Table..... Cocoacropis
fiveyearsold andisin bearing stage. Maximum
number of inflorescence produced per plant per year
wasrecordedinT, (11), whichremained statigticaly
similar with all other treatments except T, (9.16).
However, nut yield per palm differed significantly
among thetreatments. Treatment T, recorded the
highest yield (79.5 nuts/ palm/ year), followed by
T, (75.3 nuts/ paln/ year). Further, the pooled data
on nut yield from 2015 to 2021 revealed that T,
and T, had ahigh nut yield of 117 and 114 nuts/
palm/year, respectively (Table9).
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Table9: Influenceof different treatmentsof organicfarmingon yield of coconut over theperiod
of 2015-16 to 2021-22

Coconut yield (nuts/ palm/ year)
Treatment
2015-16 | 2016-17| 2017-18 | 2018-19 | 2019-20| 2020-21 | 2021-22 |Pooled

T, 1174 1204 1225 121.2 116.0 815 62.1 | 106
T, 118.1 124.5 126.8 120.3 1135 87.6 75.4 | 109
T, 115.8 118.5 1204 116.5 118.0 83.0 60.6 | 105
T, 121.3 126.5 128.9 127.3 1214 92.2 79.5 114
T, 132.6 130.5 131.8 121.3 124.2 105.4 75.3 117
SEm+ 13.73 0.30 9.0 1.87 135 3.38 474
CDat5% N.S. 0.96 28.17 5.75 4.17 10.42 14.61

Different treetment had no significant influenceon
cocoawithregardto plant height, girthheight at first
branching, number of podsper plant and number of
beans per pod. However, treatment T, recorded
significantly the maximum plant girth (39.39 cm).
Treatment T, had high number of beans per pod
(24.69). Further, thedry beanyieldwashighinT,
(0.86 kg), which was on a par with T, (0.78 kg)
(Table....).Thefield wasinundated for morethan
40 days, S0 replanting wasdonein bananaand plants
areinvegetative stage.

Arsikere

Theexperiment wasinitiated during 2015-
16 with Coconut + custard apple + Lime +
Drumstick cropping system to study the effect of
different organic nutrients on component crops.
Growth parameterssuch asplant height, plant girth,
number of branches, canopy spread were
sgnificantly higherinT, followedby T,and T, while
the lowest values were recorded in T, involving
chemical fertilizer application. Significantly higher
yield of coconut (80.16 nuts/ pam/ year), lime(5.71
kg/ plant/ year) and drumstick (7.43 kg/ plant) were
recorded T,, whichwasfollowed by T, and T,

Expt. 4: Management of root (wilt) diseasein
coconut (farmer’sgar den)

Centre: Aliyar nagar

Following practiceswere proposed for management
of root (wilt) diseasein coconut based on the soil
test results:

Addition of organic manure @ 25 kg per

pam.

Application of Trichoderma sp. @ 50 g/
pam.

Sowing dainchaseedsin coconut basin @
100 g/ palm and incorporation before
flowering.

Application of urea(1.0kg), single super
phosphate (2.0 kg) and Muriate of Potash
(3.0kg)

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

M anagement practicesas per the package
described above were continued in root (wilt)
affected gardens at two locationsin Tamil Nadu
(Manakkadavu, Coimbatore and
Kanakkapillaivalasai, Tirunelveli) based on soil
nutrient status. ThepH of samplesfromdl thesites
wasin alkalinerange. Organic carbon content was
low and DTPA Znwasdeficient indl thelocations.
Based on the soil nutrient status, the aforesaid
package was developed and treatments were
imposed during 2017. Disease assessment wasdone
based on the disease grades assigned to flaccidity,
yellowing and necrosis symptom in the second or
third spira as per the score chart.

Diseaseintensity isca cul ated based on thefollowing
formula
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.
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Regular agronomica management practices
reduced the average root wilt diseaseindex from
15.86 (2015-16) to 5.64 (2020-21) in Coimbatore
district and 16.34 (2015-16) to 7.44 (2020-21) in
Tirundvei district. Nut yield in demonstration plot
was higher (82 nuts/palm /year) in Manakkadavu
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village, whilein Kanakkapillaivalasai, nut yield
remained intherangeasthat of pre-experimental
period. However the yield obtained was not
cons stent over aperiod of timeand theintensity of
disease reduction did not sustain over long run
appreciably.

Table 10: Preand post treatment root wilt diseaseindex in M anakkadavu, Coimbator e, Tamil
Nadu (Aliyarnagar)

Particulars Demonstration plot
2015-16 2020-21
Pretreatment Post treatment
Range of disease index 4t044 0to 40
Aver age disease index* 15.86 5.64
Nut yield per palm 80 82

Table11: Preand post treatment root wilt diseaseindex in Kanakkapillaivalasai,
Tirunelvdi, Tamil Nadu (Aliyar nagar)

Particulars Demonstration plot
2015-16 2020-21
Pretreatment Post treatment
Range of disease index 0to 40 0to 30
Aver age disease index* 16.34 7.44
Nut yield per palm 84 86
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4.3 DISEASE MANAGEMENT

Coc/Path. 1: Survey and surveillance of
coconut diseases

Centres. Aliyarnagar, Ambagjipet, Arskereand
Veppankulam

Expt. 1: Roving survey of coconut diseases

Aliyarnagar

A roving survey hasbeentaken upinmajor
six coconut growing districtsof Tamil Nadu namely
Coimbatore, Tirupur, Dindigul, Theni, Tirundvei and
Kanyakumari to ascertain thedamagedueto various
diseases affecting coconut. The survey wastaken
up in February 2021 and September 2021 and
observationson theincidenceand intensity of mgjor
diseasesof coconut namely Budrot, Basal semrot,
Stem bleeding, Leaf Blight and Leaf Spot were
recorded.

Thesurvey ontheincidenceof basal stem
rot revealed asignificant diseaseincidenceinthe
Tirupur district (5.79+1.98) followed by the
Kanyakumari digtrict (2.57 £0.59). Stem bleeding
is another important disease of coconut and the
symptomshave been observedin selected digtricts.
The survey results indicated that the disease is
predominant in Tirupur and Kanyakumari districts
with a mean Disease Index of 2.85 +1.41 and
0.85+0.52 respectively. Thesurvey alsofound that
cons derable damage dueto stem bleeding hasbeen
noticed inthe Palani block of the Dindigul district
(DiseaseIndex ranged from 1.31t0 1.47). Budrot
incidencewason thehigher sdein the Coimbatore
district when compared to other districts. A
congpicuousobservationindl thedidricts, including
Coimbatore which topped the incidence wasthat
the incidence was more pronounced during
September 2021 rather than February 2021. It could
be supported by the meanincidence datawhichwas
2.14+0.79 in September 2021 whereas it was
2.01+ 0.80 during February 2021. Yet another
district which had seen significant incidence of bud
rot in coconut gardenis Thirupur district wherethe
mean diseaseincidencewasfoundtobe1.19+0.42.

The mean average incidence of leaf spot
diseasein selected blockswereworked and it was
found that the mean PDI washigher infour digtricts
namely Coimbatore, Theni, Tirupur and Dindigul
wherethe mean PDI was9.21+ 1.27,9.23+2.41,
6.08+ 0.77 and 6.69+ 1.5 respectively. During the

survey, it wasfoundthat Ava chinampaayamvillage
of Pollachi south and Devemapadiva asu of Pollachi
North were heavily infected with leaf spot disease
and PDI was recorded in the range of 13.60 and
8.34 respectively. Further, Periyakulam and
Bodinayakanur blocks of the Theni district have
witnessed aheavy incidenceof leaf spotsintherange
of 15.62t016.06 and 10.25t0 11.25 respectively.
Eventhoughthe Leaf blight incidencewas
observedinamost dl districtsduring thesurvey the
severity wascondgderably highinfour digrictsnamely
Coimbatore, Dindigul, Tirupur and Theni districts.
The mean of the PDI in these districts were
14.88+0.24, 10.26+1.87, 9.89+0.41 and
6.63+0.70 respectively. In Coimbatore, the coconut
gardensin al the selected four blocks exhibited a
significant incidence of leaf blight when compared
toany other blocksin all thesix districtssel ected.

Ambajipeta

Surveys have been conducted in different
blocks/mandalsof East Godavari, West Godavari,
Visakhapatnam,Vizianagaram and Srikakulam
districts of Andhra Pradesh during 2021. Major
diseases observed in coconut gardens were basal
stemrot, stem bleeding and bud rot along with the
minor incidenceof grey leaf spot. The pooled mean
incidenceof basal stem rot, stem bleeding and bud
rot diseaseswere 6.78, 3.58 and 0.77 respectively
inthe surveyed districts (Table 2).. Minor diseases
likeleaf spot and leaf blight werefound in traces
only.

The survey has been conducted in fivedistricts of
Andhra Pradesh viz., East Godavari, West
Godavari, Visakhapatnam, Vizianagaram and
Srikakulam digtrictsfor ng theincidence of
coconut diseases. The high basal stem rot disease
wasnaticedin Srikakulam (9.87 %) didtrict followed
by East Godavari [8.20%], Vishakapatnam
[6.12%], West Godavari [5.35%] and Vizianagaram
[4.35%] respectively. Thestem bleeding diseaseis
more severe in  Srikakulam district (7.33%)
followed by Vishakhapatnam[3.22], West Godavari
[2.91] and Vizianagaram [2.69] respectively. Further,
the highest bud rot diseaseincidencewas observed
inWest Godavari (1.07%) district andtheremaining
minor diseases has been recorded intracesonly.
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Table 1District-wise average coconut disease incidence as per survey of Februvary and September 2021

Digtricts Coconut Disease Status (DI/PDI)
Basal stem rot | Stem bleeding Bud rot L eaf blight L eaf spot
(DI)* (DI)* (DI)* (PDI)** (PDI)**
Coimbatore 1.50+0.80 0.53+1.16 2.08+0.34 14.45+1.22 | 8.86+0.32
Tirupur 5.62+0.34 2.73+1.89 1.02+1.36 9.51+0.53 | 5.84+0.60
Dindigul 0.81+0.17 0.64+0.19 0.44+0.24 10.08+1.25 | 6.19+1.79
Theni 0.42+0.43 0.35+0.16 0.57+0.09 6.39+.55 | 8.99+0.81
Tirundvei 0.56+0.09 0.44+0.09 0.32+0.20 3.40+0.14 | 1.90+0.44
Kanyakuamri 2.30+0.15 1.77+0.69 0.69+0.60 5.11+0.67 | 3.92+0.86
Mean 1.87 1.07 0.85 8.15 5.95
Vauesaremean + Standard error; DI-Diseasencidence; PDI-Percent Disease Index
Table2. District wise scenario of coconut diseasesin Andhra Pradesh during-2021
Disrict Basal Stem St.em Budrot . L eaf L eaf
Rot (DI)%? | Bleeding(DI) (DI) blight(PDI) spot(PDI)
East Godavari | 8.20+0.54 | 1.64+0.27 | 0.68+0.06 | 0.052+0.06 | 0.08+0.05
West Godavari | 5.35+0.76 | 291+0.32 | 1.07+0.26 | 0.051+ 0.02 | 0.43+0.01
Vishakhapatnam | 6.12+1.02 | 3.22+ 0.59 | 0.56 + 0.07 | 0.026+0.026 | 0.32+0.06
Vijayanagaran | 4.35+0.29 | 2.69+0.25 | 0.77+0.14 | 0.040+0.04 | 0.00+.0.0
Srikakulam 9.87+0.77 | 7.33+0.66 | 0.73+ 0.07 0.04+0.03 | 0.29+0.01
mean 6.78 3.58 0.77 0.05 0.19

Datapresented ismean + standard deviation; DI-DiseaseIncidence; PDI-Percent Disease Index

Arsikere

The roving survey on major coconut
diseases viz., basal stem rot, stem bleeding, bud
rot, leaf blight and leaf spot were conductedinfour
migjor coconut growing digtrictsof Karnatakanamely
Hassan, Tumkur, Shivamogaaand Chickmagal ur
from September to October, 2021 The basal stem
rot diseasewasnoticedinall thefour districtsand
thediseaseincidenceranged from 0.00to0 4.57 per
cent. Themaximum incidence of 4.57 per cent was
recorded in Turvekere taluk of Tumkur district.
However, theincidence of stem bleeding ranged
from 0.00to 12.5 per cent. A maximum incidence
of 12.50 per cent wasrecorded at Kadur taluk of
Chickmagaur digtrict.

With respect to bud rot diseaseincidence,
the incidence ranged from 0.28 to 4.58 per cent.
M aximum diseaseincidence of 4.58 per cent was
noticed in Shivamoggataluk from September to
October 2021 (Table 3)

Thefoliar diseases of coconut namely |eaf
blight and |eaf spot were separately recorded. The
incidence of leaf blight ranged from 1.25t0 11.25
per cent during September to October 2021.
Maximum incidence was recorded at
Chikkanayakanahally taluk inthe Tumkur district.
The other important leaf disease named |eaf spot
was a so documented during survey. The disease
incidenceranged from5.31 to 13.31 per cent during
September to October, 2021. Maximumincidence
was recorded at Hosanagara taluk in the
Shivamoggadistrict.

When we considered the district average
(Table 3), the basal stem rot (3.29) and stem
bleeding (6.87) incidence asrecorded highest in
Tumkur district followed by Hassan district (2.91
and 6.83) respectively. However, thebud rot, |eaf
blight and leaf spot diseasewerefound highinthe
Shivamoggadidtrict.
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Table 3. Disease statusof coconut in major growingdistrictsof Karnataka during September to

October, 2021

District Basal Sem Sem Budrot L eaf blight L eaf spot
Rot (DI) Bleeding (DI) (PDI) (PDI)
(DI)
Chikkamagalor | 0.66+0.42 3.14+1.14 1.71+0.81 7.81+2.10 8.60+2.60
Hassan 2.91+1.10 6.83+1.56 0.80+0.55 7.02+2.98 9.36+2.81
Shimogga 0.94+0.51 1.20+0.36 2.70+0.97 9.04+3.23 10.79+2.18
Tumkur 3.29+1.00 6.87+1.67 0.23+0.16 7.9613.46 9.73+2.11

*Mean of threelocationsin threevillagesin each taluk Data presented ismean + standard deviation

Veppankulam

A roving survey was conducted in
Thanjavur, Nagapattinam and Thiruvarur districts
block villages to assess the incidence of major
coconut diseasesviz, basal stlemrot, stem bleeding,
budrot, leaf blight and leaf spotin 2020-21 and the
resultsaregiveninTable4. Inthe Thanjavur digtrict,
the mean incidence of basal stem rot diseasewas
0.093% and the maximum incidence of basal stem
rot diseasewasrecorded as1.11 % in Nattuchal ai
(Pattukkottai block). In Nagapattinam district, the
mean incidence of basal stem rot disease was
recorded as 2.71% and the maximum incidence of
basal stem rot disease was recorded as 5.6 % in
Periyakuthagai village. Therewasnoincidence of
basal stemrot disease, or bud rot in surveyed block
villagesof the Thiruvarur district. Theincidence of
leaf blight, leaf spot and stem bleeding diseaseswere
absent in any of the placeswherethe survey was
undertaken in the above said three districts. The
incidence of basal stem rot and the bud rot disease
wasrecorded as0.93% and 1.23% respectively in
theeast coast region of Tamil Nadu (Table-5).

Expt. 2: Fixed plot survey of coconut
diseases
Aliyar nagar

In order to understand the incidence and
spread of diseasesonalong run basis, afixed plot
survey has been taken up. Thiswill be useful in
ascertaining thedynamicsof theincidence of coconut
diseasesover aperiod of time. Onaquarterly basis,
the observations have been madeto ascertain the
incidence of diseases.

Thissurvey wastakenintwovillagesnamey
Puliyankandi and Aliyarnagar which aresituatedin
theAnamaai block of Coimbatoredidtrict. Thisfixed
plot survey was carried out from January 2021 to
December 2021 inthesevillagesand observations
have been taken for the symptomsof two important
diseases namely Leaf Blight caused by
Las odiplodia theobromae and L eaf spots caused
by Pestal otiopsis pal marum.

Thelesf Blight wasfoundtobeonthehigher
sidein Puliyankandi villagethan Aliyarnagar. The
mean PDI was 20.75+1.3 in Puliyankandi when
compared to 18.07+0.044 inAliyarnagar. Further,
it was observed that from April to July 2021 the
incidence was more pronounced (PDI-20.05 to
24.5) when compared to the January and October
quarters (PDI-18.70 to 19.30) of the year 2021
(Table6). A poditive correlation between leaf blight
and temperature was observed i.e as the
temperature (givearange of temprising) risesthe
leaf blight incidencewill dsoincrease. Smilarly, the
leaf blight had anegative correl ation with RH which
mean thelower theRH, higher will bethelesf blight
incidenceandviceversa. (Table7)

Similarly, theincidence of Pestalotia | eaf
gpot dsowasfoundtobehighin Puliyankandi village
than Aliyarnagar as the mean incidence was
10.52+0.95 in the former village whereasit was
8.60+0.88inthelatter village. Among four quarters,
theincidencewas high during July and October in
both the villages. The PDI was 11.8 to 12.50 in
Puliyankandi and 10.20 to 11.30 in Aliyarnagar
villagerespectively during thesetwo quarters.
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Table4. Distribution of major diseasesof coconut in Thanjavur district during 2021

Incidenceof major Coconut Diseases (%) during-2021
District Basal Sem | SemBleeding| Bud Rot Leaf Blight | Leaf Spot

Rot(DI) (DI) (DI) (PDI) (PDI)
Thanjavur
Madukur 00.00 00.00 00.00 00.00 00.00
Pettukkottai 00.37 00.00 00.00 00.00 00.00
Orathanadu 00.00 00.00 00.00 00.00 00.00
Peravurani 00.00 00.00 00.00 00.00 00.00
M ean 0.093 00.00 00.00 00.00 00.00
Nagapattinam
Vedaranyam-1 1.866 00.00 00.00 00.00 00.00
Vedaranyam-2 0.733 00.00 00.00 00.00 00.00
Thdanayir 1.10 00.00 3.66 00.00 00.00
M ean 2.71 00.00 1.22 00.00 00.00
Thiruvarur
Mannargudi 00.00 00.00 00.00 00.00 00.00
Muthupet 00.00 00.00 00.00 00.00 00.00
Mean 00.00 00.00 00.00 00.00 00.00

Table5. Distribution of major diseasesof coconut inthe East Coast region of Tamil Nadu during-

2021
Digricts Incidenceof major Coconut Diseases (%) during-2021
Basal Sem Rot | Stem Bleeding| Bud Rot | Leaf Blight | Leaf Spot
Thanjavur 0.093 0.00 0.00 0.00 0.00
Nagapattinam 2.70 0.00 3.70 0.00 0.00
Thiruvarur 0.00 0.00 0.00 0.00 0.00
M ean 0.93 00.00 1.23 00.00 00.00

Data presented ismean + standard deviation; DI-DiseaseIncidence; PDI-Percent Disease Index

Table 6. Leaf blight and spot incidencesin fixed plot survey

Puliyankandi Aliyar nagar
Month L eaf blight Pestolotia leaf spot L eaf blight Pestolotia leaf spot
PDI PDI PDI PDI
Jan’' 21 18.70 9.5 17.00 7.50
April’21 24.50 8.30 19.0 8.10
Jduly’'21 20.50 11.8 18.20 10.20
Oct21 19.30 125 17.40 11.30
Mean 20.75+1.3 10.52+0.95 18.07+0.044 8.60+0.88
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Table7. Correlation between weather parameter sand leaf blight and leaf spot diseases

Puliyankandi Aliyar nager
Correlation coefficient
L eaf blight L eaf spot L eaf blight L eaf spot
Temperature RH Temperature RH Temperature RH | Temperature | RH
0.95 -.0.71 - 0.75 0.33 0.88 -0.90 -0.42 0.53
Ambajipeta Arsikere

Fixed plot survey has been taken up for
stem bleeding and bud rot diseases at Horticulture
Research station, Ambgjipetaand for basal semrot
disease (Ganoderma) diseaseinfarmer’sfield at
Gudapalli village in East Godavari District at
quarterly intervals. Per cent diseaseincidence of
basal stem rot during January 2021 was 36.89 %
which was increased to 38.54 % by the end of
October 2021. Similarly, the diseaseindex of basal
stemrot alsoincreased from 58.68 to 60.56 during
theyear 2021. Inthe case of stem bleeding disease,
theincidenceincreased from 3.90%1t04.10%during
theyear 2021. Thebud rot diseasewas not observed
duringtheperiod (Table8).

The Fixed plot survey on mgjor coconut
diseases was undertaken to assess the disease
spread. The experiment was conducted at HREC,
Arsikere. The plot is managed as per generd
management practi cesand no di sease management
measuresaretaken. Theobservationsonbasa stem
rot, stem bleeding and |eaf blight wererecorded at
thequarterly interva (Table 9& 10). Theincidences
of 41.84 per cent BSR, 25.56 per cent stem
bleeding, 11.36 per cent leaf blight wasrecorded
during January 2021. At the end of the October,
2021, the incidences of BSR and stem bleeding
diseases increased to 42.97 and 27.31 per cent,
respectively. However, theincidence of leaf blight
disease decreased to 8.56 per cent.

Table 8. Fixed plot survey on theincidence of coconut diseasesin Andhra Pradesh

Disease Incidence /Disease I ndex
Month Basal Sem Rot | Disease index | StemBleeding | Bud Rot (%)
(%) (PDI) (%)
January 2021 36.89 58.68 3.90 0.00
April 2021 36.89 59.08 3.90 0.00
July 2021 38.54 60.56 3.90 0.00
October 2021 38.54 60.56 4.10 0.00
Table 9. Fixed plot survey of coconut diseasesat HREC, Arsikere
Disease Incidence /Disease | ndex
Month Basal Stem Rot Sem Bleeding L eaf blight
DI (%) PDI DI (%) PDI DI (%) PDI
January -21 14.98 |41.84(40.30) 12.50 25.56(30.37) 15.0 11.36(19.70)
April =21 15.13 | 42.20(40.51) 12.50 25.99(30.65) 17.0 11.52(19.84)
July-21 15.13 | 42.68(40.79) 15.00 26.48(30.97) 16.00 | 11.84(20.13)
October-21 15.13 | 42.97(40.96) 15.00 27.31(31.51) 15.66 | 8.56(17.01)
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Table 10. Correlation between weather parameter sand basal stem rot and stem bleeding diseases

at Arsikereduring 2021

Weather parameters Basal stem rot(PDI) Sem bleeding(PDI)
Temp-Max 0.063 0.181
Temp-Min 0.806 0.723
Morning-RH(%) -0.048 -0.962*
Evening-RH(%0) -0.980* -0.083
Ranfdl (mm) 0.333 -0.191
* Sgnificant
Veppankulam recorded at 24.76% in 2021 (Table-11). The

The periodical survey of thefixed plot was
done at Mangadu village in Alangudy taluk of
Pudukottai districtin2020-21. Thetotal number of
pamsinthefieldis85. Horizontal spread of basal
stem rot was recorded at 32.94% in 2012 and it
was increased to 95.29 per cent in 2021 and the
vertical spread of basal stem rot disease was

correlation between the weather parametersviz,,
temperature, relative humidity, rainfall and soil
temperature and the spread and severity of basal
stem rot disease of coconut wasrecorded. There
wasno sgnificance between thewegther parameters
andthe horizontal and vertical spread of basal stem
rot disease of coconut inthefixed plot during 2021.

Table11. Vertical and horizontal spread of basal stem rot disease of coconut in fixed plot at

quarterlyinterval during 2021

Month N el [l rggllqnfected R Per cent infection (%) s ISEI ((ajrgxr((g/to[))lsease
January 2021 79 92.94 24.92
April 2021 79 92.94 24.92
July 2021 79 92.94 24.92
October 2021 81 95.29 24.76
Coc./Path. 2: Basal stem rot disease Ambajipet

Centres: Ambajipet, Arsikereand Veppankulam

Expt. 1: Characterization of Ganoderma spp.
asociated with basal stem r ot disease of coconut

Only oneisolate of Ganoderma spp. was
isolated from the sampl es collected during the survey
and themorphological and cultural characteristics
weredocumented. Theradia growth of isolateswas
around 90 mm in 8 days. The colony characters
werefound aswhitein colour and legthery intexture.

Mor phological and cultural variationsof Ganoder maisolatescollected during thesurvey
conducted in 2021.

Mycdia growth (mm)
Place Source >DAl _14DAI_|6DAI |SDAI Colony characters
Shankaraguptam Root 4.67 28.00 | 68.00 | 89.67 Whiteleathery
Arskere medium. Thetotalsof four isolates(G36, G37, G38

The roots samples from Ganoderma
infected coconut palmswere collected during the
roving survey. Theisolation of the pathogen from
these sampleswasdonein laboratory using PDA

and G39) wereisolated from the samplesof Koppa,
Hosanagar, Channarayapattanaand Tiptur regions.
Thevariationswith respect to morphological and
cultural characterswere documented. Theradial
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(Table12).Thecolony charactersof dl isolateswere
whitein colour with cottony growth.

Table12. Morphological and cultural variationsof Ganodermaisolates

Ganoderma Isolate | Part of Myecelial growth (mm) of Morphological
| solate Code |collection Ganoderma character
3DAI | 5DAI | 7DAI | 9DAI

Koppa G36 Root 7.00 | 52.00 | 83.00 | 90.00 | Whitecottony growth
Hosanagara G37 Root 9.00 | 54.00 | 86.00 | 90.00 | Whitecottony growth
Channarayapattana| G 38 Root 8.00 | 61.00 | 88.00 | 90.00 | Whitecottony growth
Tipture G 39 Root 7.00 | 58.00 | 87.00 | 90.00 | Whitecottony growth
CD (P=0.02) NS NS NS NS

*Mean of four replications

Veppankulam

Four isolates of Ganodermawere collected
from the sporophores(three) from CRS, VPM and
(one) from Nattuchalai village, for theisolation of
fungi and morphological studiesin 2021. Invitro
mycelial growth of thefunguswasobtained at 3,5,7
and 9 daysafter inoculationinthe PDA mediumand

DAI- DaysAfter Inoculation

thecolony characterswerestudied (Table 13).The
resultsreveal ed that Ganoderma isolate.-CRS 3
showed maximum radial growth 9 days after
inoculation followed by Ganoderma isolate CRS-
1. All the four Ganoderma isol ates were showed
white cottony growth.

Table 13. Measurement of radial growth of Ganoderma spp. in different days after inoculation
under Potato DextroseAgar medium and observation of colony characters

Mycelial growth (mm) of

S. Place I solate Part gf Ganoderma Colony
No Code collection characters
3DAI | 5DAI | 7DAI | 9DAI
1 CRS CRS1 | Sporophore | 35 | 465 | 6.63 | 7.29° | White cottony
Veppankulam
2 CRS, CRS2 | Sporophore | 2.6 | 354 | 4.40 | 4.90°¢ | White cottony
Veppankulam
3 CRS, CRS3 | Sporophore | 4.64 | 595 | 7.31 | 9.00% | Whitecottony
Veppankulam
4 Nattuchdai NCHL 1 | Sporophore | 2.18 | 243 | 2.73 | 3.45% | Whitecottony
CD@5% 0.389 | 0.353 | 0.377 | 0.398

DAI-DaysAfter Inoculation

Expt. 2: Epidemiology and diseasefor ecasting
Influence of weather parameters on disease
incidence of BSR

Ambajipet

Impact of other palmsand inter cropsin coconut
on the occurrenceand spread of disease

The study wasinitiated in November 2010
to study theimpact of other palmsand intercropsin
coconut onthe occurrence and spread of basal stem
rot disease. Fifty pamsin thefield with sole coconut
and field with coconut + bananawere selected in
P.Gannavaram village of East Godavari District.
Horizontal and vertical spread of thediseaseinsole
coconut, as well as coconut intercropped with
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banana during the time, is being recorded since
2010. Presently thefarmer hasdiscontinued theinter
cropping with Bananaand removed the infected
palms. Hea so used various management practices
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to control the disease. Hence it was proposed to
shift the experiment to another solo coconut field
and presented the data (Table.14)

Table 14 : Impact of other palmsand inter cropsin coconut on occur renceand spread
of the disease (2021):

S. | Month Temp Relative | Rain | No. Per cent disease Mean vertical
N 5C humidity fall of incidence (PDI) spread (cm)
0 (mm) |rainy |(Horizontal spread)

i [wac [ [ac ||| e e e e
1 |Jan'21 18.6 | 31.3| 86 68 10 | 10 | 36.02 28.02 | 119.25| 13528
2 |Feb’'21 |181|321| 86 64 1.0 | 1.0 | 36.02 28.02 | 119.25| 13528
3 |Mach'21|215|351| 85 63 10 | 10 | 36.02 28.02 | 119.25| 13528
4 |April’21 | 24.0|37.3| 78 53 | 124 | 3.0 | 36.02 28.02 | 119.25| 135.28
5 |May21 |25.0(380| 81 69 | 778 | 50 | 36.02 28.02 | 119.25| 135.28
6 |June2l |26.1|36.7| 88 70 | 792 | 80 | 36.02 28.02 | 119.25| 135.28
7 |dly'21 2441321 89 76 |271.3| 13.0 | 36.02 28.02 | 119.25| 13528
8 |Aug2l |25.0(332| 87 72 [1028| 80 | 36.02 28.02 | 119.25| 13528
9 |Sep'21 |239|327| 88 75 [1556| 80 | 36.02 28.02 | 11925 | 13528
10|Oct’'21 | 252|341 | 71.7 | 96.3 | 46 6 36.02 28.02 | 119.25| 135.28
11|Nov'21 |30.7[23.6| 946 | 748 | 94 9 36.02 28.02 | 119.25| 135.28
12|Dec'21 |185|29.6| 60.5| 96.6 - - 36.02 28.02 | 119.25| 135.28
Arsikere Veppankulam

The study was continued with 76 palmsto
record the diseaseincidence at monthly intervals.
The weather parameters such as atmospheric
temperature, relativehumidity, rainfdl, andrainy days
wererecorded to correlatethe vertical and horizontal
spread of thedisease (Table 15). Theresultsreveaed
that the vertical spread of the diseaseranged from
184.8t0 185.7 cmand the horizontal spread from
11to 12 palms (14.47 to 15.78%) during twelve
months.

Correlation of weather parameter swith disease
incidence

The monthly average of weether parameters
such asrelative humidity, temperatureand rainfall
were correlated with the vertical and horizontal
spread of Basal Stemrot disease. Theresultimplied
that there was a positive correlation between
relative humidity (Table 16), rainfall and spread of
disease.

Thevertical and horizontal spread of basal
stem rot disease of coconut was recorded in the
plots of sole coconut and intercropped coconut at
CRS, VPM, a quarterly basis. The weather
parameterssuch asrelative humidity, atmospheric
temperature, rainfall and soil temperature were
recorded to correlate the vertical and horizontal
spread of diseaseduring 2020-21 (Tables17). The
resultsreved ed that the vertical spread of basd stem
rot disease (BSR) in sole coconut cropsranged from
73.05cmto 78.80 cm and the horizontal spread of
basal stem rot disease from 36.5% t0 40.30%in
sole coconut crop. Whatis the status in inter
cccropped coocnunt garden?

Thetemperature, rdaivehumidity (RH) and
rainfall hasapositive correlation with both vertical
and horizontal spread of the basal stemrot disease
(BSR) in solecoconut crop. Horizontal spread of
the basal stem rot disease (BSR) has a negative
correlation with soil temperature, in sole coconut
(Table 18). Theexperiment isin progress.
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Table 15. Influence of weather parameter son Basal Sem Rot diseaseincidence

So.| Mo | TemeCO) | RHOO) FEY BN VS] HS | onis
Max | Min [Morning| Evening | (mm) | (No) | (cm)
1 January 2021 27.74|21.02| 70.68 | 53.58 - - 184.8| 11(76) | 14.47
2 February 2021 | 31.88(22.39| 59.36 | 4157 |89.1| 20 | 184.8|11(76) | 14.47
3 March 2021 35.03|27.06| 49.84 | 36.13 - - 185.1| 11(76) | 14.47
4 April 2021 37.40|27.17| 6340 | 4217 | 260 | 20 | 185.1|11(76) | 14.47
5 May 2021 37.94|26.18| 7761 | 56.06 |173.4| 7.0 | 185.1|11(76) | 14.47
6 June 2021 37.40|25.45| 81.03 | 6493 | 73.7| 7.0 | 185.1|11(76) | 14.47
7 July 2021 39.06|25.19| 91.03 | 79.06 |58.80| 8.0 | 185.4|12(76)| 15.78
8 August 2021 38.79(26.87| 8577 | 7948 | 63.0| 11.0 | 185.4|12(76) | 15.78
9 September 2021| 36.52|24.58| 86.20 | 81.10 | 51.5| 4.0 | 185.4|12(76) | 15.78
10 | October 2021 | 38.65(23.98| 84.65 | 83.77 |283.1| 150 | 185.4|12(76)| 15.78
11 | November2021| 36.6.[23.10| 85.27 | 83.57 [221.9| 11.0 | 185.7|12(76) | 15.78
12 | December-2021| 35.61(22.47| 73.03 | 6248 | 310 | 3.0 | 185.7|12(76) | 15.78

RH- Relative Humidity

V'S- Vertical Spread

HS- Horizontal Spread

*Va uesin Parenthesisarethetotal number of palmswhere asoutside parenthesisareinfected palms

**Mean of ten pams

Table 16. Correlation between weather
parametersand BSR Disease

Par ameter VS HS
Morning RH (%) 0.689 0.770
Evening RH (%) 0.816 0.907
Max.Temp.°C 0.698 0.509
Min. Temp.°C 0.220 -0.034
Rainfal(mm) 0.507 0.426

VS- Vertical Spread HS- Horizontal Spread

Expt 3: Management of coconut basal stem
rot disease through biological control
agents
Ambajipet

Thebacterial endophyteswereisolated from
heathy coconut plant materid sand screened for their
antagonistc properties against BSR pathogen
Ganoderma sp. (isolate no.). One among them
wasfound effective against Ganoderma, and the
endophyteisolatewaskept for dua culturestudies
against different Ganoderma. Among all the
endophytestested EP4 isolate showed 51.11 per
cent inhibition remaining isol ates showed 90 mm
growth after 8 daysafter inoculation. The effective
endophytewas sequenced on outsourcing basisand
identified asBacillusamyloliquefaciens.

Field experiment: The selected effective
B.amylolequefcains isolate was taken to field
conditions to test the field efficacy of Bacillus
amyloliquefaciensagainst Basal stemrot disease
incoconut. Thetal c-based formulationwas applied
insoil dongwith FY M 50K g, whereasthebacterid
broth was fed through roots and root-feeding of
Hexaconazolewas used asastandard check. The
resultsrevea ed that among al thetreatments, there
wasasignificant variation with respect to disease
index at threemonthsafter treatment. At 24 months
after treatment the positive check recorded 36.85%
of reduction over initia followed by treatment T1-
Soil gpplication of 100g talcformulation of Bacillus
amyloliquefaciensaong with 50kg FY M water
found effective by recorded the 20.73 per cent of
reduction over initial where the disease index
reduced from 38.48t0 30.50 (Table 19).

Arsikere

The bacterial bioagent named EP10 was
found to be promising in arresting thegrowth of test
pathogen Ganoder ma sp. under in-vitro conditions.
Thesameisolate wastaken to field conditionsto
test efficacy against BSR diseasein coconut. The
tal c-based formulation was applied to the soil dong
with FY M 50K g whereasthe bacterial broth was
fed through rootsand root-feeding of Hexaconazole

49



b ICAR-AICRP ON PALMS

Annual Report 2021 M

FAGTH

ccccc

Table 17. Horizontal and Vertical spread of basal stem rot disease and diseaseincidencein Sole

coconut crop @ CRS, VPM during 2021

Period *Vertical spread of BSR (VSin cm) Horizontal spread of
VS(cm) DI (%) BSR (%)
21-Jan 73.05 34.52 36.50
21-Feb 73.05 34.52 36.50
21-Mar 73.05 34.52 37.26
21-Apr 74.80 35.05 37.26
21-May 74.80 35.05 37.64
21-Jun 77.55 35.56 37.64
21-2ul 78.80 35.87 38.40
21-Aug 78.80 34.52 38.40
21-Sep 78.80 34.52 38.40
21-Oct 78.80 34.52 38.40
21-Nov 78.80 34.94 38.40
21-Dec 78.80 34.94 40.30

BSR-Basa Stem Rot, HS-Horizontal spread, VS-Vertica spread, DI -Disease Incidence

** Coconut + Pepper + Banana + Cocoa

Table 18. Correlation of weather parameter swith thehorizontal and vertical spread of basal stem
rot diseasein coconut @ CRS, VPM during 2021

Weather parameters | Horizontal Spread of BSR | Vertical Spread ofBSR
Temp-Max 0.02 0.15
Temp-Min 0.34 0.53
Morning-RH(%) 0.63* 0.42
Evening-RH(%0) 0.58* 0.52
Ranfdl (mm) 0.09 0.27
Morning-Soil temp. -0.05 0.24
Evening-Soil temp. -0.04 0.21

BSR-Basal Stem Rot * Significant (P= (or) lessthan 0.05)

was used asastandard check. Theresult revealed
that among all thetrestmentstherewasno sgnificant
variation (Table 20) with respect to diseaseindex
at 30 month after treatment. The experimentisin
progress.

Veppankulam

Based on the in vitro evaluation of bio-
control agents, theeffective bacterid strain Bacillus
subtilis EPC5 was sel ected for the management of
basal stemrot under field conditions. Thetria was
laid outinrandomized block designwiththefollowing
four treatments and five replications. For each

replication, four coconut palmswereselected. The
trial was initiated in October, 2018 at Coconut
Research Station, Veppankulam. The effective
bacterial strain EPC5wasgiven assoil application
and root-feeding a quarterly interva sand compared
with fungicide (Hexaconazole). Among the
treatments, root feeding of 50 ml of Bacillussubtilis
EPCS5 ( nutrient broth) /100 ml of water at 3 months
interva swasfound superior in containing thedisease
by registering 26.82 per cent reduction over initial
as compared to other treatments (Table 21). The
experiment isin progress.
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Tablel9 Influence of bacterial bio-agentson Basal stem rot disease of coconut (2021):

Diseaseindex
Beforel 3 6 9 12 15 18 21 24 | Reduc

treat | MAT [MAT|MAT | MAT [MAT|MAT | MAT | MAT [tionover
ment initial

T,- Soil applicationof 1009 (3848 | 3848 | 3309 | 3848 | 3677 | 3522 | 3315 | 3248 | 3050 | 2073
talcformulation of Bacillus| (38.28) | (38.28) |(38.05) | (38.28) | (31.07) |(36.40) | (35.15) | (28.81) | (29.20)
amyloliquefaciens along
with 50kg FYM

T, -Root feeding of| 3469 | 3469 | 3469 | 3326 | 3021 | 27.73 | 2752 | 27.24 | 2786 | 1968
bacterial strain 50 ml broth | (35.68) | (35.68) | (35.69) | (34.83) | (27.84) | (31.78) | (31.64) | (31.47) | (31.21)
(28 cfu/ml) in 100 ml water

T,- Root feeding of Hexaconazole | 41.46 | 4225 | 4225 | 4225 | 3943 | 34.76 | 2935 | 27.15 | 2629 | 3685

Treatments

3mlin 100 ml water (39.88) | (40.39) | (40.37) | (40.39) | (32.19) |(36.13) | (28.36) | (25.77) | (25.53)

T,— Control 5237 | 5354 | 5425 | 5432 | 5543 | 5578 | 57.53 | 5924 | 6132 | 000
(49.57) | (50.25) | (50.07) | (50.66) | (40.03) |(48.32) | (41.04) | (42.60) | (42.92)

SEm+ 614 | 601 | 575 | 560 | 119 | 120 | 145 | 1.96 | 1.93

CD (P=0.05) NS| NS | 17.73| 1727 | 359 | 363 | 439 | 592 | 584

Table 20. I nfluence of Bacterial bioagentson BSR disease of coconut

Treatments Before *Disease | ndex at different month % redu
initiation ction

of  |Oct-20| Jan 21 | Apr-21 [July-21|Octo-21| over

treatment initial

T1- Soil application of 100g Talc| 34.66 | 3598 | 35.20 | 35.31 | 34.14 | 31.28 9.75
formulation of EP10adongwith| (36.07) | (36.3) | (36.4) | (36.82) | (35.75) | (34.31)
50KgFYM

T2- Root feeding of bacterial | 34.64 | 39.03 | 39.61 | 37.57 | 3483 | 32.01 7.62
strain 50 ml broth (108CFU/mI) | (36.05) | (38.7) | (39.0) | (39.81) | (36.17) | (35.53)
in 100 ml water

T3- Root feeding of 3586 | 3855|3891 | 3896 | 3540 | 3162 | 11.82

wzg"o”azo'e?’ mlinl00ml 1 (35 709) | (38.4) | (386) | (38.62) | (37.10) | (36.04)

T4- Control 35.25 | 30.87 | 4057 | 40.69 | 40.92 | 41.28 |-17.09
(36.42) | (39.2) | (39.6) | (39.64) | (39.77) | (39.98)

SEmz 042 | 065 | 065 | 067 | 064 | 0.80

CD@5 % 130 | 1.99 | 201 | 206 | 197 | 246

*Meanof sixreplications ~ MAT- MonthsAfter Treatment

Expt 4. Management of coconut basal stem against basa stemrot disease of coconut at farmer’s
rot diseasethrough fungicides coconut garden at Peddapatnamlankavillageof East
Ambajipeta Godavari digtrict during October,2020. Predatawas

An experiment on-field evaluation of recorded on the disease index of basal stem rot

Azoxystrobin 11% + Tebuconazole 18.30% SC and disease and three monthsinterval sthe scheduled
Hexaconazole 5% + validamycin 2.5%SC treatmentshasbeenfollowed. [ Table.22]
fungicidesat different combinationswereinitiated
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Table 21. Effect of bio-agent Bacillussubtilisagainst BSR of coconut @ CRS, Veppankulam during

2021
Initial | Basal stem rot disease Index* (%)-2021 %Dise_ase
Treatments Disease [ an21 | Apr-21 | 21-dul | 21-Oct | 'eduction
Index over
(%) initial
T1-Soil applicationof 100gtalcbased | 17,75 | 2919 | 29.08 | 29.01 | 2000 | -12.68
formulationof EPCSdongwithS0kg | (24.92) | (32.70) | (32.63) | (32.59) | (26.57)
FYM a 3monthsinterval
T2- Root feeding of 50 ml of EPC5| 19.13 | 14.02 | 13.62 13.38 14.00 26.82
(nutrient broth)/100ml of waterat 3| (25.94) | (21.99) | (21.66) | (21.46) | (21.97)
monthsinterva
T3-Root feeding of Hexaconazole3ml/|  14.8 | 1575 | 1574 | 1551 | 1500 | -1.35
100 ml of water at 3monthsinterva | (22.63) | (23.38) | (23.37) | (23.19) | (22.79)
T4-Untreated control 1136 | 37.26 | 37.48 | 3803 | 3820 | 236.27
(19.70) | (37.62) | (37.75) | (38.07) | (38.17)
SEM 172 | 555 | 565 5.82 5.62
CD@5% 113 | 11.03 | 11.03 | 11.09 7.79

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

After the 4" quarterly scheduled treatment T6:
RF+SD- Hexaconazole + Vaidamycinrecorded a
maximum di sease reduction of 12.04 per cent over
initial followed by the positive control T7: Root
feeding of only Hexaconazole (4 ml in 100 ml of
water/Palm) with 11.55 per cent reduction over
initid. Thenext best trestment was T4: Root feeding
of Hexaconazole + Validamycin4 ml in 100 ml of
water/palmwith 8.10 per cent reduction over initia
followed by T3: Root feeding +Soil drenching of
Azoxystrobin + Tebuconazolewith 5.90 per cent
reductionover initid .

Arskere

Based onthein vitro evaluation of new systemic
fungicides, effective combination fungicidesviz,
Azoxystrobin 11%+ Tebuconazol €18.3% SC W/
W, and Hexaconazole 5% + validamycin 2.5%SC
were selected and compared with Hexaconazole
5% for themanagement of basal stemrot under field
conditionin2020-21. Thetria waslaid out withthe
following treetmentsin randomized block designwith
four replications. For each treatment, four coconut
pamswere sdlected. Theeffectivefungicideswere
givenasroot feeding and soil drenching at quarterly
intervals. The disease index of basal stem rot of

coconut was recorded before imposing the
treatments (Table 23).

Theresult at 4" quarter treetmentsimposition
revealed that T6: RF+SD- Hexaconazole +
Validamycin recorded maximum diseasereduction
of 12.08 per cent over initia followed by the positive
control T7: Root feeding of only Hexaconazole (4
ml in 100 ml of water/Palm) with 9.60 per cent
reduction over initial. Thenext best treatment was
T4: Root feeding of Hexaconazole+ Vaidamycin4
ml in 100 ml of water/palm with 8.10 per cent
reduction over initia followed by T3: Root feeding
+Soil drenching of Azoxystrobin + Tebuconazole
with 5.90 per cent reduction over initial.

Veppankulam

Based on the in vitro evaluation of new
systemicfungicides, effectivecombinationfungicides
viz., Azoxystrobin 11% + Tebuconazole-18.3% SC
W/W and Hexaconazole 5% + validamycin
2.5%SC were selected and compared with
Hexaconazole 5% for themanagement of basd sem
rot under field condition during 2021. Thetrial was
laid out with thefollowing trestmentsin randomized
block design with three replications. For each
replication, three coconut palmsweresdlected. The

52



b ICAR-AICRP ON PALMS

Annual Report 2021

\'

FAGTH

ccccc

Table22. Evaluation of identified systemicfungicideagainst basal stem rot diseaseunder field

conditions
Disease index
Treatment details Prgérq?at Per cent

Disease | SMAT |6MAT | OMAT [12MAT gﬁlﬁ't?gl
Index

T1: Root feeding of Azoxystrobin 11% +| 30.48 | 30.55 | 31.05 | 30.56 | 28.86 5.31

Tebuconazole 18.3% SC @4ml in 100 ml of (33.49) |(33.50)(33.84)| (29.02) | (27.28)

water/palmat quarterly intervals

T2: Soil Drenching of Azoxystrobin11%+ | 3344 | 33.48 |33.71| 32.87 | 3248 | 2.87

Tebuconazole 18.3% SC @10 ml in 5Liters

of weterfpelm at cperterly intervals (35.32) ((35.30)(35.46)(29.90) | (29.65)

T3: T1+T2: Root feeding +Soil drenchingof | 34.06 | 33.96 | 33.28 | 32.56 | 32.05 | 5.90

Azoxystrobin 11%+Tebuconazole 18.3% SC (35.67) | (3559) |(35.18)| (29.10) | (28.80)

T4: Root feeding of Hexaconazole5%SC+ | 37.25 | 37.27 | 376 | 3562 | 3423 | 810

m

T5: Soil Drenching of Hexaconazole5% SC | 3558 | 3581 | 36.1 | 35.71 | 34.42 3.26

+Vdidamycin25% sc 10 ml in 5 Lit of water/

odm (36.57) ((36.71)[(36.90)| (30.18) | (29.69)

T6: T4+T5: RF+SD- Hexaconazole5%SC| 2864 | 2840 | 27.38 | 2586 | 25.19 | 12.04

+Validamycin 25% sc (32.29) |(32.15)((31.49)| (25.06) | (25.06)

T7: Root feeding of only Hexaconazole5% | 41.96 |40.94 | 39.05| 37.23 | 37.11 | 1155

SC (4 ml in100 ml of water/Palm) (40.37) |(39.76)|(38.66)| (31.19) | (30.24)

T8:  Control 39.07 | 40.90 | 41.36 | 42.69 | 43.56 -
(38.66) |(39.75)((40.01)| (32.91) | (33.48)

SEm+ NS | 139 | 1.18| 111 | 104

CD (Pd” 0.05) NS | 404 | 343 | 320 | 299

effectivefungicidesweregiven asroot feeding and
soil drenching at the quarterly interval. Thedisease
index of basal stem rot of coconut was recorded
beforeand after imposing thetreatments (Table 24).
The results revealed that the treatment (T6)
comprises root-feeding of Hexaconazole
5%+Validamycin-2.5%SC@4ml in 100ml water
combined with soil drenching of Hexaconazole
5%+Vaidamycin-2.5%SC@ 2ml/ltr (Sitr./pam) at
the quarterly interval was the most effectivein
containing the disease by registering 9.92 per cent
decreasein basal stemrot disease (BSR) index over
initia diseaseindex ascompared to other treatments
and followed by thetreatment (T3) root feeding of
Azoxystrobin11%+ Tebuconazole-18.3%SC@4ml
in 100ml water at quarterly interval combined with

soil drenching of Azoxystrobin11%+ (@ 2ml/Itr.)
5ltr./palm wasregistered as5.66 per cent decrease
in BSR diseaseindex over initial ascompared to
other treatmentsdiseaseindex intheyear 2021.

Coc./Path. 3: Stem Bleeding Disease
Centres. Ambagjipet and Arsikere

Expt 1. Management of coconut stem bleeding
diseasethrough biological control agents
Ambajipeta

Evaluation of cakeformulationsof bio
agent, Trichoderma was done against stem
bleeding disease of coconut at Horticulture Research
Station farm, Ambagjipeta. Effect of Trichoderma
reseei cake formulation aswell as Trichoderma
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Table 23. Effect of fungicidesagainst BSR of coconut @ Arsikere (2020-21)

*BSR Disease Index (%) %
Pre |Jan21 | April21 | July21 | Octo-21 |reduction
-
reatments treatment | SMAT | 6MAT | OMAT | 12MAT | over
Oct, 2020 initial
T 1- Root feeding of Azoxystrobin 22.88 23.09 23.85 22.80 21.64 5.40
11% + Tebuconazole-18.3% SC| (28.50) | (28.67) | (29.20) | (28.50) | (27.70)
W/W (CUSTODIA ®4mlin100
ml water/ pam) @ quarterly
T2- Soil drenching of Azoxystrobin 24.80 25.16 25.92 24.58 23.56 4.98
11% + Tebuconazole-18.3% SC| (29.85) | (30.10) | (30.58) | (29.71) | (29.02)
W/W (CUSTODIA®10mlin5
liter water/ palm) @ quarterly
T3-T1+T2@ quarterly 24.51 24.88 24.94 22.38 22.50 8.20
(29.65) | (29.90) | (29.95) | (28.22) | (28.28)
T4-Root feeding of Hexaconazole 24.36 24.72 24.98 23.62 22.15 9.10
5% + Validamycine 25% SC | (29.56) |(29.80) | (29.98) | (29.07) | (28.07)
(Validex ®4 ml in 100 ml water/
pam)@ quarterly
T5- Soil drenching of Hexaconazole |  23.92 24.28 24.74 23.77 22.35 6.58
5% + Validamycine 25% SC| (29.27) |(29.51) | (29.79) | (29.17) | (28.20)
(Vaidex®10ml in5liter water/ pam)
@ quarterly
T6- T4+ T5 @ quarterly 24.51 24.73 | 24.82 2346 | 2155 12.08
(29.65) |(29.80) | (29.88) | (28.93) | (27.63)
T7- Rootfeeding of Hexaconazole |  23.73 24.95 25.25 2325 | 2143 9.60
5% SC (Contaf ®4 ml in 100 ml | (29.15) | (31.27) | (30.12) | (28.81) | (27.55)
water/ pam) @ quarterly
T8—-Control 24.34 2588 | 26.34 25.63 | 26.95 -10.73
(29.56) | (29.89) | (30.86) | (30.41) | (31.27)
SEM +- 0.78 0.80 0.88 0.72 0.76
CD 5% 2.30 2.37 2.59 2.12 2.24

M AT -MonthsAfter Treatment

reesal pasteformulation aong with positive control
(paste gpplication of copper oxychloride) wastested
against stem bleeding disease of coconut on Ganga
bondam variety. Inthe case of cakeapplication, the
treatment was given only once during the study
period whereasthe paste application was done at
every month. The treated palms were observed
every month for the disease symptom and the

percent recovery of the treated palms were
observed (Table.25).

Applicationof T. reesal cakeformulation
completely recovered the diseased palms when
compared to the paste application of Trichoderma
reesel and Copper Oxychloride against stem
bleeding disease of coconut. Diseaseindex of 15.07
was brought down to 0.00 per cent within 50 days
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Table 24. Effect of fungicidesagainst BSR of coconut @CRS, Veppankulam during 2021

Basal stem rot diseaseindex (%)-2021 | %
Disease
Pre | 3MAT | 6MAT |12MAT | edudtion
Treatments treat i
initial
T1: Root feeding of Azoxystrobin 11% + | 16.21 16.13 16.01 15.85 2.22
Tebuconazole 18.3% SC @4ml in100ml of | (2374)| (23.68) | (2359) | (23.46)
water/pamat quarterly intervals
T2: Soil Drenching of Azoxystrobin 11% + | 16.08 | 16.10 16.20 16.00 0.50
Tebuconazole 18.3% SC @10 ml in 5Liters (23.64) | (23.66) (23.73) (23.58)
of water/pamat quarterly intervals
T3: T1+T2: Root feeding +Soil drenchingof | 24.38 | 24.00 23.48 23.00 5.66
Azoxystrobin 11% + Tebuconazole 18.3% SC  |(29.59) | (29.33) (28.98) | (28.66)
T4: Root feeding of Hexaconazole 5% SC +| 30.61 | 30.50 30.00 29.00 5.26
Vdidamycin25% sc4ml in 100ml of water/pam | (33.59) | (33.52) (33.21) | (32.58)
T5: Soil Drenching of Hexaconazole5% SC + | 35.87 | 35.89 35.89 35.50 1.03
Vaidamycin25% sc 10 ml in5Lit of water/pdm | (36.79) | (36.80) (36.80) | (36.57)
T6: T4+T5: RF+SD- Hexaconazole 5% SC + | 14.12 | 13.60 12.99 12.72 9.92
Vaidamycin 25% sc (22.07)| (21.64) | (21.13) | (20.89)
T7: Root feeding of only Hexaconazole5% SC | 18.94 | 18.50 18.00 17.98 5.07
(4ml in 1200 ml of water/Palm) (25.80) | (25.47) | (25.10) | (25.09)
T8:  Control 40.92 | 42.30 43.72 44.30 -8.26
(23.74)| (40.57) (41.39) | (41.73)
SEm+ 3.57 3.72 3.88 3.92
CD (Pd”0.05) NS NS NS NS

M AT -MonthsAfter Treatment

of cake application. Disease index of 19.50 and
22.17wasreduced to 1.66 and 7.33 respectively
with paste application of Trichodermareesei and
copper oxychloride. However, thetreatmentsdiffer
sgnificantly at 50 DAT.

Expt. 2: Management of stem bleeding
diseasein coconut through fungicides
Ambajipeta

An experiment on-field evaluation of
Azoxystrobin 11% + Tebuconazole 18.30% SC and
Hexaconazole 5% + Validamycin 2.5%SC
fungicidesat different combinationswereinitiated
againg basal tem rot disease of coconut at farmer’s
coconut garden at Dagalavaripalem village of East
Godavari district. Pre data was recorded on the
diseaseindex of stem bleeding disease. Thepositive

control has been maintained with root feeding of
Hexaconazole 5% SC (4 ml in 100 ml of water/
Palm) to compare the efficacy of the testing
fungicides. The treatments have been given at
quarterly intervals(Table.26).

After 12 monthsof quarterly treatment with
T6 : RF+SD- Hexaconazole + Validamycin has
been recorded 20.67 per cent reduction over control
followed by T7- Root feeding with Hexaconazole
@4 ml in 100 ml of water/Palm) with 17.04 per
cent reductionover theinitid. Thenext best trestment
was T4 Root feeding of Hexaconazole +
Validamycin4 ml in 100 ml of water/palm showed
16.17 per cent followed by T3: Root feeding +Sail
drenching of Azoxystrobin + Tebuconazole
recorded 14.26 per cent reduction over initial.
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Table 25 Field evaluations of cake and paste
formulations of Trichoderma species against
stem bleeding disease of coconut

At HRSAmbajipet,Variety
S Gangabondam
No | Treatment Disease index(DI)
BT 3MAT
1 T.reesel 15.07 0.00
cake (21.35) (0.00)*
2. | Treesa 19.50 1.66
paste (25.88) (6.39)
3 CcocC 22.17 7.33
Paste (27.97) (15.49)
4 | Control 15.63 21.16
(22.18) (27.79)
SE(m)+ NS 2.28
C.D.@5%| NS 6.90

DAT —Daysafter treatment, BT- Before
treatment, DI- Diseaseindex

Arsikere

Based on the in vitro evaluation of new
systemicfungicides, effectivecombinationfungicides
viz., Azoxystrobin 11%+ Tebuconazol €18.3% SC
WI/W, and Hexaconazole 5% + validamycin
2.5%SC were selected and compared with
Hexaconazole 5% for the management of Stem
bleeding under field conditionin 2020. Thetria was
laid out with thefollowing trestmentsin randomized
block design with four replications. For each
replication, four coconut palmswere selected. The
effectivefungicidesweregiven asroot feeding and
soil drenching at quarterly intervals. The disease
index of Stem bleeding of coconut was recorded
beforeimposing thetreatments(Table27). Theresult
revealed that among al thetreatmentstherewasno
significant variationwith respect to diseaseindex at
12 monthsafter treatment.

Coc./Path 4. Leaf Blight Disease
Centres. Aliyarnagaraand Arsikere

Expt 1. Characterization of leaf blight disease
in coconut

Aliyar nagar

Expt 1. Yield lossassessment in coconut due
to leaf blight disease
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Twenty-five healthy and 25 | eaf blight infected
pamsweresdectedin Puliankandi village, Anamaa
Block Coimbatore district and nut yields were
recorded from Jan 2021-Dec 2021. From the
results, it wasfound that the per cent reductionin
nut yield duetolesf blight diseasein coconut ranged
from 8.19t0 22.20 per cent with an average nut

yield lossof 14.01 per cent( Table 28)

Expt. 2: Epidemiology of leaf blight diseasein
coconut
Aliyar nagar

The observations on symptoms of L eaf
Blight diseasein Coconut were taken on weekly
intervalsfrom January 2021 to December 2021 in
order to understand the pattern on incidence in
correlation with weather parametersprevailingin
different seasons. Theweather parametersnamely
temperature, rainfall, morning and evening relative
humidity and evaporation prevailed in standard
Meteorological Weeks were recorded and the
respectiveincidence of Leaf Blight during these
weekswere also recorded. The observationsare
presented infollowing Table 29.

Thereaultsgivenintheabovetablereveded
that nevertheless, the L eaf blight symptomswere
exhibited al through theyear or inal monthsof the
year, theincidencewas maximum during hot months
of March, April and May monthsof theyear 2021
it got decelerated during October, November,
December monthsof 2021.

The correlation resultsgiven in Table 30
revealed that there existed positive correlation
between temperature (M aximum and Minimum) and
Leaf blightincidence. It could beinferred asrisein
every degreeof temperaturethereisevery likelihood
that therewill beincreasein theinfection of L eaf
Blight diseasein coconut. Similarly, there existed
negative correlation between RH and Leaf Blight
incidence. Thiscould beinferred astheincreasein
RH resultedin decreaseintheincidence of the L eaf
blight disease which could be corroborated from
the observationsgivenin Table 29 that the months
coinciding the increased RH experienced | esser
incidenceof Leaf blight.

Expt. 3: Management of leaf blight Diseasein
coconut

Aliyarnagar

Management of Leaf blight disease using
chemica shasbeen one of the pragmatic optionand
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Table 26. Evaluations of identified systemic fungicides against stem bleeding disease under field

conditions
Tr. Disease Index (DI)
No. Treatment details Pretreat 3 6 9 12 Per cent
mental | MAT | MAT | MAT | MAT | reduction
data oveinitid
T1 | Root feeding of Azoxystrobin 11%+ | 22.96 | 2251 | 24.21 | 23.61 | 2145 6.57
Tebuconazole 18.3% SC @4ml in100 | (28.62) |(28.29) |(29.44) | (24.57) | (23.25)
ml of water/pdmat quarterly intervals

T2 | Soil Drenching of Azoxystrobin11%+ | 22.06 | 23.01 | 23.45 | 22.19 | 22.01 0.22
Tebuconazole18.3% SC @10mlin 5| (27.99) |(28.64) |(28.95)|(23.02) | (23.02)
Litersof water/pdmat quarterly intervas

T3 | T1+T2: Root feeding +Soil drenching | 25.03 | 25.13 | 25.63 | 23.27 | 21.46 14.26
of Azoxystrobin 11% + Tebuconazole | (30.02) |(30.04) |(30.40) | (23.80) | (23.80)
18.3% SC

T4 | Root feeding of Hexaconazole5% SC | 23.56 | 24.56 | 25.21 | 22.67 | 19.45 | 16.17
+Vaidamycin25%sc4ml in100ml | (29.03) | (29.68) |(30.13) | (23.90) | (21.85)
of water/pam

T5 | Soil Drenching of Hexaconazole5% | 26.08 | 26.08 | 27.94 | 25.56 | 23.32 10.58
SC + Vaidamycin 25%sc10ml in5 | (30.71) |(30.69) | (31.90) |(25.97) | (24.57)
Lit of water/palm

T6 | T4+T5: RF+SD- Hexaconazole 5% | 24.52 | 2356 | 25.01 | 22.67 | 19.45 | 20.67
SC + Validamycin 25% sc (29.68) |(29.02) |(29.99) | (23.02) | (20.89)

T7 |Rootfeedingof only Hexaconazole5% | 26.10 | 26.9 | 27.31 | 24.32 | 21.65 17.04
SC (4 ml in 100 ml of water/Palm) (30.72) | (31.23) | (31.82) [(24.55) | (24.55)

T8 | Control 26.22 | 27.14 | 28.32 | 31.25 | 32.56 0.00
(30.79) |(31.38) |(32.15) | (28.78) | (29.55)

SEmt NS 061 | 046 | 147 1.45
CD (Pd’0.05) 179 | 135 | 423 | 4.16

inorder to arriveat the best option among therecent
fungicidesavailable, afield experiment hasbeen
contempl ated with seven treatments. Thefungicides
namely Propiconozol e and Tebuconozolehavebeen
selected for this experiment. Randomized block
design with three replications and the study was
undertaken in the 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
resultsaregiveninthefollowing Table 31.

Theresultsintheabovetableclearly reveded
that the treatment of Root feeding of propiconazole
@ 5ml +100 ml water wasfoundto bevery effective

incontrolling leaf blight diseasewhen compared to
all the other treatments. Theeffect of thetrestment
was such that the diseaseincidence reduced from
the PDI of 29.95 to 2.98 which was calculated to
be 26.97 percent reduction. Intermsof severity of
the disease, the treatment was reported to effect
66.9 percent reductionintheseverity of thedisease.
Nut yiddwasasofoundto besgnificantly increased
when compared to other trestments. It wasreported
that 139 nuts have been harvested with abenefit
cost ratio of 1:1.39. Next best treatment was Root
feeding of tebuconazole @ 5ml + 100 ml water
which hasresultedin21.72 percent reductioninthe
Leaf Blight disease and the severity wasreduced to
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Table 27. Effect of fungicidesagainst stem bleeding disease of coconut @ Arsikere (2021)

PDI %
Treatments Pree | Jan-21 |April 21 |July-21| Octo- |reduction
treatment 21 over

Oct-20 initial

T1- Root feeding of Azoxystrobin 11% |  26.72 26.81 | 27.32 | 26.77 | 25.69 3.85

+ Tebuconazole-18.3% SC W/W | (31.12) | (31.17) | (31.51) | (31.15) | (30.45)

(CUSTODIA ®4 ml in 100 ml water/

pam) @ quarterly

T2- Soil drenching of Azoxystrobin11% | 26.01 2637 | 2684 | 2598 | 25.46 211

+ Tebuconazole-18.3% SC W/W | (3065) |(30.89) | (31.20) | (30.65) | (30.30)

(CUSTODIA ®10 ml in 5 liter water/

pam) @ quarterly

T3-T1+T2@ quarterly 25.82 26.25 | 26.13 | 25.09 | 23.18 10.22
(30.54) | (30.82) | (30.74) | (30.06) | (29.45)

T4- Root feeding of Hexaconazole5% | 26.88 27.00 | 27.45 | 26.79 | 25.42 5.45

+Validamycine25% SC (Validex ®4ml | (31 23) | (31.30) | (31.59) | (31.17) |(30.27)

in 100 ml water/ pam) @ quarterly

T5- Sail drenching of Hexaconazole5% |  27.72 2793 | 2835 | 27.85 | 26.38 4.85

+Validamycine25% SC (Validex®10 | (31.76) | (31.89) | (32.16) | (31.85) | (30.89)

ml in5liter water/ pam) @ quarterly

T6-T4+T5@ quarterly 25.64 2586 | 26.03 | 2522 | 22.71 11.45
(30.42) | (30.57) | (30.68) | (30.13) | (28.44)

T7- Root feeding of Hexaconazole5%| 28.43 28.69 | 2897 | 27.92 | 26.41 7.11

SC(Contaf “4mlin100ml water/pam) | (32.20) | (32.37) | (32.55) | (31.88) | (30.92)

@ quarterly

T8—Control 27.42 28.86 | 29.14 | 2940 | 29.66 -8.52
(31.57) |(32.48) | (32.66) | (32.83) | (32.98)

SEM 0.57 0.61 0.47 0.49 0.51

CD 5% 1.66 1.78 1.38 145 1.49

M AT-MonthsAfter Treatment

Table 28. Assessment of yield lossdueto leaf blight disease

S. No Nut yield (M ean of 25 palms) % reductionin
Date of harvest Healthy Palms | nfected Palms Nut yield

1. 18.01.2021 21.05 16.23 11.21
2. 08.03.2021 17.60 14.80 18.91
2 26.04.2021 21.40 19.78 8.19
4, 11.06.2021 21.09 18.58 13.50
5. 29.07.2021 18.44 15.09 22.20
6. 13.09.2021 20.40 19.30 13.11
7. 23.10.2021 21.02 18.52 13.49
8. 14.12.2021 19.80 18.76 11.48

M ean 14.01
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Table 29M onthwiseweather data and intensity of leaf blight during Jan 2021 to Dec 2021

S. L eaf Temperature Rainfall | RelativeHumidity Evapo

No. blight (*C) (mm) (%) ration
Month M ax. Min. Morning | Evening| (mm)
Temp (°C) | Temp (°C)

1. |January ‘21 26.0 28.8 22.99 2.09 90.8 76.3 2.52
2. | February 26.1 32.2 22.5 0.0 90.8 65.7 4.76
3. | March 275 34.72 24.52 0.97 86.6 77.38 5.04
4. | April 27.8 35.0 26.4 3.01 84.7 82.9 3.74
5. |May 27.9 35.3 22.0 4.05 86.8 82.3 5.07
6. |Jdune 26.9 34.0 23.2 18.7 82.4 76.2 3.3

7. |y 27.1 31.7 26.5 12.36 85.3 80.3 2.82
8. | Augus 25.3 32.02 26.72 3.35 85.02 7.7 3.08
9. | September 26.2 26.2 32.0 4.61 86.07 80.8 3.57
10. | October 26.0 32.28 26.66 8.37 91.06 82.54 2.46
11. | November 24.4 26.67 23.55 12.11 82.9 65.85 1.76
12. | December 19.9 32.66 17.88 1.86 95.44 90.24 3.44

Table 30. Correlation between leaf blight incidenceand weather parameters

_ Weather parameters Correlation coefficient
Leaf blignt Temperature (Maximum) 0.81
incidence P & ;
Temperature (Minimum) 0.67
RH (Morning) -0.61
RH (Evening) -.042
Rarfdl 0.21
Evaporation 2.34

thelevel of 56.56 percent with thenut yield of 127/
treelyear and benefit cost ratio of 1:1.28.

Expt.3 Sequential useof fungicidesagainst leaf
blight diseasein coconut
Aliyar nagar

An in vitro evaluation to identify the
effectivesysematic fungicideagaingt the L esf blight
of coconut Lasiodiplodia theobromae has been
planned. The following fungicides and their
combination weretriedin different concentrations
namely 50,100, 250, 500, 750,1000 and 1500ppm
invitro conditions using poisoned food technique

Tebuconazole- 25.9%EC

Propiconazole- 25.9% EC
Penconazole-10% EC

Carbendazim - 50% WP

Kresoxym methyl - 44.3% SC
Azoxystrobin - 23% SC

Thiophanate methyl 70% WG
Debacarb+Carbendazim -1.7 % +0.3 %,
Mycobutanol - 10 % WP,

Tebuconazolet Zineb - 2% +75 % WP

Theresultsreved ed that propiconozolewas
foundto inhibit the growth of thefungusfrom 250
ppm concentration and it was effective upto 1500
ppm. When compared to propiconozole, the
tebuconozolewasfound to be effective from 1000
ppm onwards only and penconazolewasfound to
control the fungus from 1250 ppm onwards. As
propiconozole, tebuconozole and penconazoledid
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Table 31. Evaluation of systemicfungicidesagainst leaf blight disease

Treat L eaf blight intensity (PDI | Leaf blight incidence(%) | Nut | C'B

ment | Treatment details | O 36 | Diseaser | OM 36 Disease |Yield | ratio

No. MAA | MAA | eduction | AA | MAA | reduction

1. |Root feeding of 3197 | 2016 | 11.81 | 100 | 545 455 | 115 (1:1.24
tebuconazole @ 2ml
+ 100 ml water

2. | Root feeding of [3256 (1084 | 21.72 | 100 | 4344 | 56.56 127 | 1:1.28
tebuconazole @ 5ml
+ 100 ml water

3. |Root feeding of |3333|17.78| 1555 | 100 | 55.1 44.9 125 | 1:1.20
tebuconazole @
10ml + 100 ml water

4. |Root feeding of 3793 | 1993| 1800 | 100 | 430 | 570 | 128 |1:1.29
propiconazole @ 2ml
+ 100 ml water

5. |Root feeding of 2995 | 298 | 26.97 | 100 | 33.1 66.9 139 |1:1.39
propiconazole @ 5ml
+ 100 ml water

6. |Root feeding of 3671 | 18.71| 19.00 100 | 44.2 55.8 | 118 |1:1.27
propiconazole @ 10
ml + 100 ml water

7. |Sed - - 0.92 - - - 1.65
CD(P=0.05) - . 2.12 . : . 3.49

MAA-Monthsafter application Vauesaremean of threereplications.

inhibit thegrowth of funguscausing leaf blight when
they were used with the concentration of 250ppm,
1000 ppmand 1250 ppm, thefungicideswhichwere
effectivewith lesser concentration weretaken for
field study. Thus propiconozol e and tebuconozole
were selected for evaluating their efficiency when
they applied sequentialy (table-32& 33).

Evaluation of sequential useof fungicides
against coconut leaf blight

The results of the in vitro screening of
systemicfungicidesculminatedinthefiddevauetion
of two of the effective fungicides namely
tebuconozole and propi conozole when they were
applied sequentidly indifferent intervalsin ayear.
Inorder to carry out the experiment, an experimentd
plot with Randomized Block Design waslaid out
with fivetreatmentswhichwasreplicated four times
in Puliyankandi village of Anaimalai block in
Coimbatoredigtrict. Thetrestment protocolsof five

treatments are given below in the table 34. The
observationswere taken pre and post-experiment
and they wererecorded using a0-5 scale based on
theseverity of theincidence.

Theexperimenta resultswereanadysed and
it wasfound that propiconazole applied @ 5ml in
95 ml water during Jan, July followed by gpplication
of tebuconazoleapplied @ 5ml in 95 ml water during
April and October wasfoundto bevery effectivein
arresting theinfection of fungi causing leaf blightin
coconut. At theend of six monthsafter treatment it
was found that the incidence was reduced to the
level of 5.58 per cent besides the nut yield got
increased to 135 nuts/year/palm asagainst 99 nuty
palm/year whichwasrecorded in control.

Hence the sequential application of
propiconazole followed by tebuconozole in an
interval of three monthswasfound to effectively
check thegrowth of myceiumof leaf blight disease.
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Table32. In vitro evaluation of fungicidesagainst coconut leaf blight pathogen Lasiodiplodia

theobromae
S Concentration in ppm
No Fungicides 50 100 250 | 500 | 750 | 1000 | 1250 | 1500|Contral
Diameter of mycelia growth (mm)
1. | Tebuconazole - 25.9%EC 420| 320 | 200 | 1.30 10 0.00| 0.00| 0.00 | 90.0
2. | Propiconazole- 25.9% EC 300| 200 | 0.00O | 000 | OO0 | 0.00| 0.00| 0.00 | 90.0
3. | Penconazole -10% EC 26.00| 22.30| 700 | 250 | 1.80 | 1.00| 0.00| 0.00 | 90.0
4. | Carbendazim - 50% WP 000 000 | OO0 | 00O | 00O | 0.00| 0.00| 0.00 |90.0
5. | Kresoxym methyl - 44.3% SC | 69.30| 62.50 | 56.3 | 54.00 | 4850| 42.50| 35.0| 26.0 | 90.0
6. | Azoxystrobin - 23% SC 72.00| 63.30| 605 |60.30 | 56.00| 48.50| 40.0| 285 | 90.0
7. | Thiophanate methyl 70% WG | 62.40| 57.30 | 56 |54.50 | 5250| 43.00| 39.0 | 33.0 | 90.0
8 | Debacarb+Carbendazim
-1.7%+0.3% WP 1410 130 | 10.3 | 1040 | 10.00| 7.00| 4.00| 25 |90.0
9 Mycobutanol - 10 % WP 62.20| 5450 | 54.0 |45.20 | 42.00| 34.00| 30.0 | 29.0 | 90.0
10 | Trifloxystrobin+
Propineb - 75 %wWP 65.30| 46.30| 45 |3150| 29.50| 21.00| 16.50| 15.0 | 90.0
SE.d 130 130 | 120 | 1.30 | 100 | 0.09| 008 | 007 | —
CD (0.05) 310| 270 | 260 | 240 | 220 | 200| 190|170 | —
Table 33. In-vitro evaluation of fungicides against Lasiodiplodia theobromae
s, Concentration in ppm
No Fungicides 50 | 100 | 250 | 500 | 750 | 1000 | 1250 |1500 |Contral
Per cent inhibition over control
1. | Tebuconazole - 25.9%EC 95.33| 96.40 | 97.70 | 98.6 | 98.8 |100.00{100.00 (100.00( 0.00
2. | Propiconazole - 25.9% EC 96.70| 97.80 {100.00 {100.00|100.00{100.00(100.00 |100.00| 0.00
3. | Penconazole -10% EC 7111 | 7522 | 9222 | 97.2 | 98.00 | 98.8 |100.00 [100.00| 0.00
4. | Carbendazim - 50% WP 100.00| 100.00 {100.00 {100.00{100.00{100.00{100.00 {100.00| 0.00
5. | Kresoxym methyl - 44.3% SC | 24.11 30.60 | 37.4 | 40.00 | 46.10 | 52.80 |61.10 | 71.10 | 0.00
6. | Azoxystrobin - 23% SC 20.00| 29.70 | 32.7 |33.00 | 37.80 | 46.10 |55.60 | 68.30 | 0.00
7. | Thiophanate methyl 70% WG | 30.70 | 36.30 | 37.8 | 39.40 | 41.70 | 52.20 | 56.70 | 63.33 | 0.00
8 | Debacarb+
Carbendazim-1.7%+0.3% WP 84.33| 85.60 | 88.6 |88.50 |8890 |92.20 [95.60 | 97.20 | 0.00
9 | Mycobutanaol - 10 % WP 30.80| 39.40 | 40.00 |49.70 | 53.30 | 62.20 [ 66.70 | 67.80 | 0.00
10 | Trifloxystrobin+
Propineb - 75 %WP 2740 4850 | 50.00 | 65.00 | 67.20 | 76.70 |81.70 | 83.33 | 0.00
Coc./Path.6: Root (Wilt) Disease of Aliyarnagar

Coconut
Centers. Aliyarnagar

Expt 1. Assessing theincidenceof root (wilt)
diseasein Tamil Nadu

Roving survey wascarried out during Jan
2021 — Dec 2021 to assess the incidence of root
(wilt) indifferent villagesof Coimbatore, Tirupur,
Dindigul, Theni, Tirunelveli and Kanyakumari
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Table34. Evaluation of sequential usefungicidesagainst leaf blight disease

T Leaf blight intensity | Leaf blightincidence | Nut | C:B
rt. Treatment details (PDI) (%) yield | ratio
No OMAA| 6 | Disease |OMAA |6MAA| Severity
MAA |reduction reduction
1. | Effective fungicide A |24.49|21.80 2.69 | 100 | 825 | 175 110 | 1111
(Tebuconazole) @ 5ml in 95 ml (9.9
water during Jan, April, July and
October months
2.| Effective fungicide B |27.78(24.74) 3.04 | 100 | 825 | 175 119 | 113
(Propiconazole) @ 5ml in 95 m (10.0)
water during Jan, April, July and
October months
3. |Effective  fungicide A|3249|28.61| 3.88 | 100 | 825 | 175 123 (1137
(Tebuconazole) @ 5ml in95ml (11.7)
water during Jan, July and
Effective  fungicide B
(Propiconazole) @ 5ml in 95 ml
water during April and October
4. | Effective fungicide B |31.95|2637| 558 | 100 | 745 | 255 135 |1:1.41
(Propiconazole) @ 5ml in95ml (13.2)
water during Jan, July and
Effective fungicide A
(Tebuconazole) @5mlin95ml
water during April and October
5. Untreated Control 33.45 (3368 | -0.23 - - - 99 -
(2.6)
Sed 0.77 3.12
CD(P=0.05) 1.66 6.57

MAA-Monthsafter application Valuesare mean of threereplications. Valuesin Parenthesesarearcsine

transformed values

digtricts. The highest root wilt incidence of 55.8 per
cent wasrecorded in Gudalore village, Cumbum
block, Theni District followed by Maninagaram
(55.3%) and Samiandipuram villages (53.9%)
(Table 35).

In Coimbatore district, among the four
blocks surveyed the root (wilt) incidence was
observed in three blocks viz., Pollachi South,
Pollachi North and Anamalai and it was not found
insurveyed villagesof Kinahthukadavu block. The
root wilt incidence of Coimbatore district ranged

from 3.80 to 53.5 per cent and the maximum
incidence of 53.5 per cent was recorded in
Amrapalayam village of Pollachi South block. The
block averagefor theAnamaa and Pollachi (South)
blockswere 15.55 and 11.62 per cent respectively.
Thedistrict average of root wiltincidencewas7.01
per cent.

The status of root (wilt) was surveyedin
four blocks of Tirupur district and only meager
incidenceof root wilt wasobservedin Tirupur district
with digtrict average of 1.68 per cent. Theroot (wilt)
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incidencewas not recorded in surveyed villages of
Dindigul digtrict.

In Theni district severeincidence of root
(wilt) was recorded in Gudalore (55.8%),
Maninagarm (55.3%), Samiandipuram (53.9 %)
villagesof Cumbum block. Themean root (wilt)
incidenceof Uthamapalayam block wasfoundto
be 13.63 per cent. Theroot (wilt) incidence was
not found in surveyed villages of Periyakulam and
Bodi blocks. Among the surveyed districts and
blocks, thehighest district averageof 17.07 per cent
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andthehighest block average of 54.67 percent were
recorded in Theni district and Cumbum block
respectively.

A total of five blocks were surveyed for
assessing the status of root (wilt) incidence in
Kanyakumari digtrict. Among these, thediseasewas
recorded in four blocks viz., Kuruhencode,
Rajaakkamangalam, Thiruvattaru and Moonjera
blocksand it washot observed in surveyed villages
of Thovadi block. Themaximumincidenceof 38.05
per cent was recorded in Kunthukulam village of

Table 35. Incidence of coconut root (wilt) diseasein different districtsof Tamil Nadu (Jan 2021 - Dec 2021)

Districts Blocks Root (wilt) incidence (%) Root wilt severity
(Disease Index)
Coimbatore Pollachi North 1.25 30.0
Pollachi South 11.62 42.0
Anamda 15.55 44.0
Kinathukadavu 0.0 0.0
Mean 7.01+ 2.87 29.00
Tirupur Udumal pet 5.50 30.0
Gudimangdam 0.00 0.0
Tirupur 1.25 30.0
Avinashi 0.0 0.0
Mean 1.68+ 0.00 15.00
Dindigul Pdani 0.00 0.0
Ottenchithiram 0.00 0.0
Reddiyarchathiram 0.00 0.0
Nilakottai 0.00 0.0
Mean 0.0+ 0.00 0.0
Theni Cumbum 54.67 60.0
Uthamapaayam 13.63 55.0
Periyakulam 0.00 0.0
Bodi 0.00 0.0
Mean 17.07+ 1.03 28.75
Tirundvdi Thenkas 31.88 58.5
Kadayandlur 15.20 45.0
Vasudevandlur 0.00 0.0
Shenkottai 19.40 51.0
Mean 16.62+ 1.31 38.63
Kanyakumari Raakkamangaam 5.40 25.0
Thiruvattaru 10.0 30.0
Kurunthancode 20.67 48.0
Munjera 23.99 50.0
Thovda 0.00 0
Mean 12.01+1.44 30.60
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Kuruthencodeblock. InMunjerai block thedisease
wasobservedin al thefour villagessurveyed with
the block average of 23.99 per cent .Thedistrict
averageof Kanyakumari district was 12.01 per cent.

Among the 25 blocks of Coimbatore,
Tirupur, Dindigul, Theni, Tirundvei and Kanyakumai
districts surveyed for theincidence of root (wilt)
incidence. Cumbum block recorded the highest
mean incidence of 54.67 per cent followed by
Thenkas block (31.88 %) (Table.35). Among the
districts surveyed for the occurrence of root wilt
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incidence, Theni district recorded the highest mean
incidenceof 17.07 per cent followed by Tirunelveli
district (16.62 %).

AwarenessProgramme:

Awarenesscregtionisthekey todisseminate
thetechnologiesto control root (wilt) diseaseand
to check further spread of the disease. Hence, a
seriesof awarenessprogrammeshave been planned
and conducted and alist isgiven below.

Table 36. Awar eness programmefor root wilt diseasein coconut

I\?&) Date venue Organizedby Ben%?i:%ies
1. | 30.09.2021| Tiruppur ADA, Tiruppur 52
2. | 05.10.2021| Kaniydayampadayam ADA, Kinnathukadavu 50
10.11.2021 | Sri Saraswathi Thiyagarga
College, Pollachi TNAU and CRS, Aliyarnagar 102
4. |18.11.2021 | Udumda ADA, Udumdai 50
5. | 01.12.2021| C.Arthanaripadayam, Pollachi | CRS,Aliyarnagar 55

Five awareness programmes (Table 36)
were conducted wheretheroot (wilt) diseasewas
predominant and based onthe queriesreceived from
farmersof these places. Theawareness programmes
were conducted in Tirupur, Kaniyalayampalayam,
Pollachi, and Udumdai inwhichtotaly 309 farmers
have participated and benefited. The awareness
creation will further trickledown to other farmers
through the participants of these programmes.
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4.4. INSECT -PEST MANAGEMENT

Coc./Ent.1: Pest Surveillancein Coconut
Centres. Aliyarnagar, Ambgjipeta, Arskereand
Ratnegiri

Aliyarnagar

Rovingsurvey

Roving survey was carried out in seven
districtsof Tamil Nadu viz., Coimbatore, Tiruppur,
Dindigul, Theni, Tirunelveli, Kanyakumari and
Thanjavur during 2021. The extent of damage
caused by magjor pestsof coconut wererecorded in
termsof incidence (%) and intensity (%) (Table 1).
Among thedistricts surveyed Thanjavur recorded
higher damage of rhinoceros beetle in terms of
percent incidence (28.14%) and intensity (32.18 %)
followed by Kanyakumari (26.14 and 20.17 %) and
Tirundvdi (21.68 and 16.51 %). Eriophyid mitenut
damagewashigher in Thanjavur (48.64 %) followed

by Tiruppur (42.18 %), Tirunelveli (41.76 %), Theni
(40.59 %) and Kanyakumari (40.52 %). Rugose
spiralling whitefly incidencewas morein Tiruppur
(31.47 %) and Coimbatore (28.62) followed by
Thanjavur (27.38 %) and Kanyakumari (23.74 %).
Highest percent parasitism was noticed in
Coimbatore (63.82 %). Incidence of black headed
caterpillar and red palm weevil werevery low in
Tamil Nadu. Based ontheroving survey itisinferred
that the mean percent of rhinocerosbeetleincidence,
L eaf damage, Spindle damage, eriophyid mite nut
damage, rugose spiralling whitefly incidence,
parasitism rugose spiraling whitefly by Encarsia
guadel oupae, black headed caterpillar incidence
and red palm weevil incidencewere 19.70, 16.11,
7.15, 40.60, 23.43,59.24, 4.41 and 1.06 percent,
respectively in Tamil Nadu.

Tablel. Survey on incidence of major pestsof coconut in Tamil Nadu during 2021

o . ) . ) - . Black headed | Red palm
Districts Rhinoceros beetle Eriophyid mite |[Rugose spiralling whitefly caterpillar —
Mean L eaf Spindle Nut Grade |Incidence | Intensity | Parasitism | Incidence | Larvae/ Leaf let
incidence | damage | damage | damage | index (%) (%) (%) (%) 100 Incidence
(%) (%) (%) (%) (%)
Coimbatore 19.26  +(11.17 +[2.24 +|31.61 +|0.68 #|28.62 +|25.23 +(63.82 +|- 0.31 + 0.15
2.52 3.42 1.98 2.64 0.13 1.85 3.45 4.82
Tiruppur 14.74 + 10.38 + |3.89 + 4218 + |0.92 + |31.47 + (2862 + |60.37 + |452+ [0.32 %
1.87 2.84 1.13 2.89 0.27 2.33 4.15 3.77 0.53 0.09
Dindugul 12.16 + 10.94 + |253 + 3581+ [1.12+ |17.33 + (2431 + |5247 + |523+ [0.40 *
2.11 2.19 1.87 3.44 0.21 1.67 3.67 3.18 0.82 0.14
Theni 17.16 12.65 + |5.38 = 4059 + |0.83 + | 15.67 + |26.54 + [59.36 +
2.52 3.07 1.65 3.26 0.18 1.89 3.11 4.54
Tirunelveli 21.68 * 16.51 + (7.41 * 41.76 + |1.07 + | 22.72 + |30.25 = (67.41 + 0.44 = 0.22
1.94 2.51 2.21 4.12 0.31 2.15 3.64 4.09
Kanniyakumari | 26.14 + 20.17 £ (1452 + (4052 + |1.34+ |23.74 £ |30.63 + (5193 + (347 + |0.28
3.72 2.45 2.88 2.92 0.20 2.11 2.94 4.38 0.44 0.12
Thanjavur 28.14 + 3218 + [12.27 + |4864 + |1.29+ |27.38 +|32.11 + |54.45 * 242 + 0.87
2.89 2.84 3.12 3.46 0.33 2.62 3.82 3.22
MEAN 19.70 16.11 + |7.15 * 40.60 + |1.03+ | 2343+ |27.81 + [59.24 + (441 |033 = 1.06 + 0.41
258 2.83 2.17 3.29 0.23 2.14 3.66 3.94 0.60 0.12 R
(Mean = Standard Error)
Fixed plot survey tall variety at Nadupunni, 10 years old hybrid

Fixed plot survey were conducted in two
locations, viz, nearby plot (L ocation: Angalakuruchi;
Anamaai block, Coimbatore Dt.) and endemic plot
(Location: Puliyankanti, Anaimalai block,
CoimbatoreDt. for dl the pestsexcept black headed
caterpillar and Nadupunni, North pollachi
Coimbatore Dt. for black headed caterpiller).
Observationswererecorded on 25 year old Local

(GBGD X WCT) at Angalakurichi and 12 years
oldALR 1variety at Puliyankandi. Theresults of
thefixed plot survey revealed that, theincidence of
rhinocerosbeetl ewashigh during December (16.00
%) to February (17.67 %) and low during themonth
of June (11.67 %) and August (10.00 %) in
Angalakuruchi location and sametrend wasnoticed
in the endemic plots (Table 2). Incidence of
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eriophyid mite was high during June and August
which starts declining later. Mean per cent |eaf
damage and spindle damage were 8.25 and 1.67
per cent at nearby plot and 11.04 and 2.22 per cent
inendemic plot. Eriophyid mite nut damage was
fluctuating between 29.33 per cent to 51.00 per cent
with a mean of 38.28 percent in nearby plot.
However, theeriophyid mitedamageinendemic plot
ranged between 45.00 per cent to 62.00 per cent
with amean of 50.33 per cent. Mean gradeindex
of eriophyid mite damageislow in nearby plot and
mildinthe endemic plot. Theincidence of RSW
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was 14.20to 25.41 per cent withamean of 19.15
per centinthenearby plot anditwas21.85t0 34.98
per cent withamean of 27.22 per centintheendemic
plot. Meanintensity of RSW was28.57 and 35.71
per cent at nearby and endemic plotsrespectively.
Mean per cent parasitism was 52.72 per cent in
nearby plot and 42.17 per cent in endemic plot.
Incidence of BHC was not noticed in the nearby
plot where as 13.49 per cent incidence was noticed
inthe endemic plot with mean larval count of 1.01
larvae per 100 |eaflets. Red palmweevil incidence
wasvery low at both locations.

Table2. Per cent Infestation of major pestsof coconut in Fixed Plot Survey at Tamil Nadu during 2021

i f 7 f i i i Black headed Red palm
. Rhinoceros beetle Eriophyid mite |Rugose spiralling whitefly cater pillar weevil
Reriod Mean Leaf | Spinde | Nut | Grade |Incidence| Intensity | Parasitism|Incidence| Larvae/ | Incidence
incidence | damage | damage | damage | index (%) (%) (%) (%) 100 (%)
(%) (%) (%) (%) Leaf let
Near by plot (Location: Angalakuruchi; Anaimalai block, Coimbatore Dt.)
February 2021 {1056+ |[1.67+ |[34.00% [0.72+ |23.09+ |27.26+|53.95% |- - April 2021
17.67+153 |1.03 0.58 2.65 0.18 1.60 1.16 2.98 -
14.00 + 882+ 167+ |3467+ |0.73+ |[2541+ [28.90+ 4285+ |- - June 2021
1.73 0.71 1.15 4.16 0.09 2.93 1.28 4.37 -
1167 + 6.91 + 133+ |51.00+ [1.03+ |20.19+ |32.24+|4691+ |- - August |2021
2.08 134 0.58 3.61 0.14 1.40 3.07 2.62 -
10.00 + 7.06 £ 267+ |[43.00+ [0.78+ |16.79+ |33.91+ [59.17 |- - October |2021
1.00 147 1.15 4.58 0.32 3.63 261 423 -
1333 6.65 + 133+ |3767% [090+ |15.23+ |26.19+|60.82+ |- 0.67 December | 2021
3.06 1.65 0.58 6.03 0.03 2.90 233 343 -
16.00+1.73 |1.33% 2033+ [0.76+ ([1420+ |2291+|52.61+ |- - MEAN |13.78+ |1.86
9.47+£1.01 0.58 3.06 0.07 1.38 261 [3.06 -
825+1.20 167+ 3828+ (0.82+ [19.15+ [2857+(52.72+ |- 0.11 Endemic | plot
0.77 4.02 0.14 231 218 (345 -
(Location: Puliyankanti, Anaimalai block, Coimbatore Dt. and Nadupunni, North pollachi Coimbatore Dt.)
February 21.33+ |[12.88+ [267+ |4500+ |1.13+ |3191+ 3407+ |4316+ |1452+ 117+ |-
2021 153 1.40 1.15 3.00 0.13 241 1.44 2.38 2.15 0.35
April 1967+ [10.98+ (233+ (47.00+ |1.08+ |34.98+ |36.12+ |34.28+ |16.73+|153+ |-
2021 2.08 1.62 0.58 458 0.14 2.63 161 3.49 1.92 021
June 1533+ 871+ |[167+ |[6200+ |095+ |26.91+ |40.30+ |37.53+ |1854+(1.83+ |[0.67
2021 0.58 0.56 1.15 5.57 0.09 2.78 3.84 2.10 1.83 0.31
August 16,00+ [9.02+ (200+ ([56.33+ |096+ |25.62+ |42.39+ |47.33+ |13.16+|0.83+ |-
2021 1.73 1.25 1.00 6.81 0.10 1.88 3.26 3.38 1.63 0.15
October 2033+ |[1154+ [233+ [49.00+ |111+ |22.04+|32.74+ [48.65+ [10.48+ |0.50 1.33
2021 2.08 0.81 1.15 361 0.13 2.18 292 274 141 0.20
December 2300+ ([13.08+ [233+ |4267+ |1.17+ |21.85+ 2863+ |4209+ |751+ (017 |-
2021 2.65 1.43 153 252 0.15 1.94 3.27 244 1.16 0.15
MEAN 1928+ |(11.04+ [222+ |50.33+ |1.07+ |27.22+ (3571 |4217+ |[1349%|1.01+ |0.33
1.78 1.18 1.09 435 0.12 2.30 2.72 2.76 1.68 0.23
(Mean = Standard Error)
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Ambajipeta

Rovingsurvey

Roving survey wascarried out in East Godavari,
West Godavari, Vishakapatnam, Vizianagaram and
Srikakulam districts. Rhinocerosbeetle, red palm
weevil, black headed caterpillar, eriophyid miteand
rugosespirdlingwhitefly arethemgor petsinfesting
coconut inthisregion. Theincidenceof rhinoceros
beetle was highest (19.12%) in West Godavari
district and low incidence of 11.38% wasrecorded
inVisakhapatnam district. Theleaf damageby the
beetlewas 14.52, 8.96 per cent and spindle damage
was4.35, 1.53 per cent in the West Godavari and
Vizianagaramdidtricts, respectively. Theincidence
of red palm weevil wasnoticed intherange of 0.56
to 0.88 per centandwashighinVizianagaram (0.88
%) and low (0.56 %) in East Godavari digtrict. The
infestation of eriophyid miterecorded fromall the
plantations observed in the surveyed districtswas
intherangeof 35.48 (inVizianagaram) t0 83.95 (in
East Godavari) per cent. Intensity of mite was
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moderate to high in all districts surveyed. The
incidence of black headed caterpillar wasrecorded
indl surveyed digtricts. Anincidenceof 4.12% was
recorded in East Godavari district and 5.23 %
incidencewasnoticed in Srikakulam district and no
incidence of pest wasrecorded in other districts.
Theinfestation of rugose spiralling whitefly was
recorded from all the surveyed districtsanditisin
therange of 13.58t0 35.12 per cent and very low
incidence of pest wasrecorded in West Godavari
district. However ascompared to other districts, a
high incidence (26.32%) of Bondar nesting white
fly wasrecordedinthisdistrict.

BNW wasrecorded in all the surveyed districts of
Andhra Pradesh and it isin the range of 4.48 to
26.32. Low incidence (4.48%) of BNW was
observed in Srikakulam with intensity of 2.79 %.
High incidence (26.32%) was recorded in West
Godavari. During roving survey low termite
incidencewasobservedinVizianagaram (4.1%) and
Srikakulam (3.4%) (Table 3).

Table 3: District wisepest situation in Andhra Pradesh duringtheyear 2021-22 (Roving survey)

Red Eriophyid mite | Black Rugose spiralling white Bondar
Rhinocer os beetle palm headed fly(%) nesting white
weevil caterpillar fly(%)
e Inci:lence Intensity (%) | Mean Mean ||nddence|Intensity | Parasi | Incid | Inten
(%) Lesf |Multiple|inddence| |nfeted | Grade |incidence tisation |ence | sity
damage| Ut | @) | nuts | index | (%)
damage (%)
West 1912+ |1452+ |4.35+ |0.76+ |8257+ |1.64+ |4.12+ 1812 |26.32+19.46+
Godavari |2.14  |3.09 163 [017 |331 |04 0.23 164 |1.64
East 1232+ |9.37+ |212+ |056+ |[83.95+ [152+ 3512+ (4383 + |2856 |21.03 |14.18
Godavari | 1.89 2.18 119 (015 [392 |04 1.56 1.12 +154 |+2.49
Viskha  [11.38+ [8.96+ |[153+ [063+ [41.13+ [1.23+ 17.11+ [2327+ [1234 1018 [15.12
patnam  |2.01 2.74 150 (021 [619 |03 1.24 1.25 +1.25 |+2.26
Vizianagaam|13.60+ |9.80+ [2.62+ |0.88+ |35.48+ [0.98+ 1596+ |12.12 |1562 |1657 |9.61
211 2.34 156 067  |251 |02 222 |+053 +2.38 |+1.55
Srikakulam |15.75+ |[10.12+ |3.68+ |0.62+ |[55.43+ |1.09+ |5.23+ 13.58+ |12.24+ |[17.25 448 |(2.79+
0.39 2.38 171|006 1416 |03 058  |0.17 0.11 +021 013
MeantSD | 1445+ [1055+ |[2.86+ [0.69+ |59.71+ |1.29+ |187+ [16.35+ |1829+ |18.38+ |17.52+|12.23+
T i 2.54 152 [025 |402 |032 |016 1.04 0.60 2.73 140 1161
Fixed Plot Survey wasobservedin boththevillages. Highleaf damage

Fixed plot survey was carried out in two
selected villages of East Godavari district i.e.,
Samanthakuru of Allavaram manda and Munganda
of P. Gannavaram mandal to record theincidence
and intensity of infestation by different pests of
coconut. Among theinsect pests, rhinocerosbeetle,
eriophyid miteand black headed caterpillar damage

of 17.69% dueto rhinoceros beetle wasrecorded
in Samanathakurru villageduring April comparedto
Munganda. Eriophyid mitedamagewashighinboth
the villages, and an incidence of 83.96% was
recorded with a grade index of 1.72, in case of
Samamthakurru, whereasin Mungandaanincidence
of 82.18 % with a grade index of 1.46 was
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recorded. Black headed caterpillar incidencewas
absent in Samanthakurru as well as Munganda
village. No incidence of red palmweevil and slug
caterpillar was observed. Rodent damage was
recorded under storage condition in coconut
godowns, built and maintained at farm level in

Samanthakurruvillage (Table4).
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Incidenceof rugose spiralingwhitefly was
recorded from October onwardswith amean value
of 40.18 and 30.36 per cent in Samanthakurru and
Mungandavillages respectively. Bondar nesting
whitefly wasrecorded only in December in both
the villages with incidence of 25.48 per cent in
Samanthakurru and 14.48 per cent in Munganda
(Tableb).

Table4: Average per cent infestation by different pestsin fixed plot survey at AndhraPradesh

during 2021 (Fixed plot survey)

Rhinoceros beetle Eriophyid mite Red pglm
(% leaf damage & Per cent Infestation) (% nut damage & intensity) weevil
Incidence
Month Samanthakurru Munganda Samanthakurru Munganda (%)
L eaf Per cent L eaf Per cent |Incidence Grade |Incidence Grade
damage | Infestation damage Infestation index index
February |17.38+ 45 15.61+ 29 80.62 + 144 + 79.51 + 1.42 +
2021 2.26 2.24 2.29 0.04 159 0.13
: 17.69+ 48 1559+ 26 8101+ |1l41+ 7815+  [31*
April 2021 | 5 64 223 252 0.03 122 ' .
14.27+ 33 12.68+ 23 83.96+ 1.72+ 82.18+ 1.46+ | incidence
June 2021 was
1.35 1.33 1.20 0.15 1.01 0.24
observed
Auﬁug 15.82+ 35 13.09 + 29 82.66 + 147 + 81.96 + 1.57+
20 0.98 0.94 2.33 0.05 1.89 0.14
October 16.16 + 38 14.75 + 31 81.61 + 161+ 81.45 + 1.38 +
2021 1.09 1.75 2.59 0.09 2.86 0.13
December | 15.95+ 36 12.45+ 24 81.72 + 167 + 81.87 + 1.46+
2021 148 2.85 2.89 0.13 1.78 0.12
Mean+SD | 15.63+ 33.16 13.98+ 81.93+ 1.55+ 80.85+ 1.43+
1.63 1.89 258 0.08 174 0.15

Table5: Average per cent infestation by different pestsin fixed plot survey at AndhraPradesh

during 2021 (Fixed plot survey)

Rugose spiralling whitefly (9)A. Bondar nesting whitefly (%)
. Rugioperculatus P. bondari
on
Samanthakurru Munganda Samanthakurru Munganda
Incidence | Intensity |Incidence| Intensity | Incidence | Intensity | Incidence | Intensity
(%) (%) (%) (%) (%) (%) (%) (%)
Feainy Nil Nil Nil Nil Nil Nil Nil Nil
April 2021 Nil Nil Nil Nil Nil Nil Nil Nil
June 2021 Nil Nil Nil Nil Nil Nil Nil Nil
2021 Nil Nil Nil Nil Nil Nil Nil Nil
October 34.12+ 43.72+ 25.48 + 29.79+ : . . .
2021 156 112 021 0.13 U - M U
December | 46.23+ 59.23+ 35.24+ 48.73+ 2548+ | 29.79+ 14.48 + 22.79+
2021 1.72 1.23 1.34 142 0.21 0.13 0.21 0.13
Mean+sp| 4018+ 51.48+ 30.36+ 39.23+ 2548+ | 29.79+ 14.48 + 22.79+
- 1.64 1.18 0.78 0.76 0.21 0.13 0.21 0.13
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Arsikere
Roving Survey

The Roving survey was carried out in
Chikkamagal uru, Tumkur, Mysore, Hassan and
Mandyadistrictsand the extent of damageinterms
of per centincidenceand intensity wererecorded
for mgor pestsof coconut during thesesurveys. The
infestation of rhinoceros beetle was noticed mostly
inall thegardensintheagegroup of 2to 48 years.
Thehighestincidenceof 15.6 per cent wasnoticed
in Mandyaand lowest incidence of 11.5 per cent
wasrecorded in Mysore. Theincidenceof red palm
weevil was maximum (up to 0.7 %) in
Chikkamagaluru followed by 0.5 % infestationin
Tumkur, Mandya (0.2 %), Mysore (0.3%) and
Hassan (0.4 %).
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Theinfestation by Coconut black headed
caterpillar wasnoticed in all the5 major coconut
growing districts of Karnataka, with a highest
incidence of 9.32 per cent in Chikkamagaluru
throughout theyear. Theincidencerecorded in other
districtswasto thetune of 4.1 per centin Mysore,
3.4 per centin Mandya, 2.6 per centin Hassanand
0.5 per centin Tumkur. Theinfestation of eriophyid
mite was also noticed in all magjor districts of
Karnatakaand in most cases, theincidencewasas
high as 100 per cent in the harvested nut samples.
The highest incidence of mite was recorded in
Tumkur (23.4 %) followed by Hassan (18.9 %),
Chikkamagaluru (17.6 %), Mysore (12.5%) and
Mandya (8.2 %) (Table6).

Table 6: Mean Incidence of major coconut pests in important districts of Karnataka 2021-22

- Black headed Rhinocer os Red palm Eriophyid mite
District caterpillar Mean beetle Mean weevil Mean Mean Incidence
Incidence (%) Incidence (%) Incidence (%) (%)
Chikkamagaluru 9.32+22 6.2+0.8 0.7+0.3 176+23
Mysore 41+05 115+1.2 03+0.1 125+21
Mandya 34+0.2 156+ 2.6 02+0.1 82+11
Tumkur 05+0.1 7317 05+0.2 234+3.1
Hassan 26+0.8 95+21 04+0.1 189+ 25

* Values expressed are Mean + Standard error

Thelesf damageby rhinocerosbestleranging
from 7.4 10 12.8 per cent was noticed in all the5
major coconut growing digtrictsof Karnataka. The
highest |eaf damage (12.8 %) wasnoticedinMysore
followed by Mandya (11.3 %), Hassan (10.7 %)
Tumkur (8.5%) and Chikkamagaluru (7.4%). The
mean gradeindex of mitedamageranged from0.8
to 2.5with highest MGl of 2.5 observed in Tumkur

Table 7. Mean Intensity of major coconut pestsin

followed by Chikkamagaluru (2.0), Hassan (1.9)
Mysore (0.8) and Mandya (1.1).

Theleaf damage by coconut black headed
caterpillar ranged between 1.5t0 7.9 per centinal
5 districts, with highest leaf damage (7.9%) in
Chikkamagaluru with 2.5 larvae per 100 |eaflets
(Table7).

important districts of Karnataka 2021-22

Rhinocer os beetle Eriophyid mite Black headed caterpillar
Months Leaf damage ) Active larvae/ | Leaf damage
(%) Spindledamage |Mean Grade Index leaf let (%)
Chikkamagaluru 74+15 05+0.2 20+05 25+12 79+13
Mysore 128+ 2.7 14+05 08+0.3 1.1+06 6.2+ 15
Mandya 11.3+25 11+04 11+04 0.8+0.3 44+0.8
Tumkur 85+21 0.7+0.2 25+ 0.7 06+0.2 15+05
Hassan 10.7+1.8 09+0.3 1.9+05 05+0.2 32+0.6
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Minor pests

Mealybug, termite and scale were noticed
as a spot occurrence in different districts. The
infestation of mealybug, Pseudococcus spp. was
documented in spindleleaf and harvested bunches
to theextent of 9 per cent in Chikkamagaluru . In
Tumkur, incidenceof scaeswasnaticedintherange
of 1.4t0 11.3 per cent, and whitefly incidencewas
noticed up to 12 per cent (Table 8).
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During surveys in Mangala village of
Mandya district, incidence of invasive rugose
spiraling whitefly (19%) was noticed in coconut
during November 2021. Observationson thenatura
enemy faunain the infested gardens revealed a
diversearray of coccindlidsaongwith anaphelinid
parasitoid, Encarsiaguadel oupae and few numbers
of Chrysopa. Parasitization by E. guadeloupaewas
observed to an extent of 36.4 per cent.

Table 8: Occurrence of Minor pests in coconut gardens in Karnataka 2020-2021

District Pest Age of palms (in years)
Chikkamagaluru | Mealybug (9%), scale (1.5%), 10-53
Tumkur Mealybug (8%), scale (11.3 %), Whitefly (12 %), 4-35
Mysore Whitefly (14 %), scale (9 %), 8-50
Mandya Spiralling whitefly (19 %), scale (14 %) 15-45
Hassan Mealybug (8 %), scale (11 %), 8-51

* Values expressed are Mean = Standard error

Table9: Mean Incidence of minor coconut pestsinimportant districtsof K ar nataka 2021-22

District Rat damaged (%) Termiteinfested palms (%)
Chikkamagduru | 9.4+ 0.8 163+21

Mysore 145+ 1.3 42+16

Mandya 103+ 0.6 22+0.6

Tumkur 53+05 6.4+12

Hassan 6.1+£0.3 58+ 0.9

* Values expressed are Mean + Standard error

Theinfestation of rat damage was noticed
inall theage group of palmsranging from 2to 45
years. Thehighest incidence of 14.5 per cent was
noticed in Mysorefollowed by Mandya (10.3 %),
Chikkamagaluru (9.4%), Hassan (6.1%) and
Tumkur (5.3%). The incidence of termite was
maximum (16.3 %) in Chikkamagaluru followed
by Tumkur (6.4 %) . Theincidence of termitewas
also noticed in Hassan (5.8 %), Mandya (2.2%)
and Mysore (4.2%).

Fixed Plot Survey

Fixed plot survey was carried out at two
monthsintervalsfrom January 2021 to December
2021 in farmer’s field at Habbanghatta and
Bendekerevillagesof Hassan district torecord the
incidenceandintengity of infegtation of different pests
of coconut. Thepalmswereinthe agegroup of 14

to 40 years. The highest incidence of rhinoceros
beetle (21.5 %) was observed in Habbanghatta
whereas the incidence of coconut black headed
caterpillar (7.3 %), eriophyid mite (24.6 %) and red
pamweevil (0.5%) weremorein Bendekerevillage
(Table 10).

Theinfestation by mgor pestswasrecorded
6timesinayear. Theleaf damage by rhinoceros
beetleincreased from 13.5in Feb 21 to 24.2 per
cent in Oct 21 in Habbanghatta. However, the
gpindledamagewassmilar indl themonthsexcept
inFeb 21. At Bendekerevillage, theleaf damage
waslesscompared to Habbanghattaand increased
from 7.2 to 13.1 per cent as year advanced.
However, the spindle damage was similar among
different monthsranging from 3.1t0 5.1 per cent.
Themiteinfestation though decreased over months,
the infested nuts were more than 10 per cent in
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Habbanghatta, whereas in Bendekere the nut
infestation wasbel ow 10 per cent even though the
trend of infestation wassimilar. Similar trend was
recorded in terms of mean grade index of mite
infestation.
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Theleaf damage by coconut black headed
caterpillar waslow in Habbanghattaranging from
1.2t0 3.1 per cent compared to Bendekere. The
leaf damagein Bendekereranged from 3.6t0 8.6
per cent. Similar trend was observed for active
larvae per ledf let. (Table11).

Table10: Extent of infestation by different pestsin fixed plot surveysin Karnataka (2020-21)

District Black headed Rhinocer osbeetle Red palm weevil Eriophyid mite
caterpillar Mean Mean I ncidence Mean I ncidence Mean I ncidence
Incidence (%) (%) (%) (%)
Habbanghatta 38+13 215+4.4 02+0.1 156+338
Bendekere 73+£26 156+5.6 05+0.2 246+4.7

*Mean values are expressed

Table11: Extent of infestation by different pestsin fixed plot surveysin Kar nataka (2020-21)

Months Rhinocer osbeetle Eriophyid mite Black headed cater pillar
L eaf damage Spindle Infested Nuts (%) Mean Grade Active Lesf
(%) damage (%) Index larvael leaf let| damage (%)
|. Habbanghatta
February-21 135+24 | 49+13 20.3+18 21+04 03£01 (1.2+04
April-21 162+28 | 75x12 288+22 23108 05+01 |31+£0.7
June-21 187+£37 | 9.7+ 18 91+ 18 0.7 0.3 0.8+ 0.3 |1.3+ 0.6
August-21 195+24 | 72+ 1.7 124+ 1.2 11+ 05 10+ 0.2 [19+ 0.8
October-21 242+38 | 81%+12 136+0.8 16+£04 14+03 [21+£0.7
December-21 | 204+36 | 74+08 144+1.2 1.7+£03 15+04 |28+£09
1. Bendekere
February-21 74+13 31+12 143+ 05 15+0.2 31+£07 |78+£05
April-21 93+15 44+1.1 19.3+0.3 22103 35+04 |86+13
June-21 72+13 35+12 41+0.8 0.6+0.2 15+06 [36+x11
August-21 10.8+2.0| 46x0.9 56+15 09+0.3 22+08 (47£12
October-21 125+14 | 51+13 72+21 11+£04 25+£07 |52+13
December-21 | 13.1+22 | 33+0.8 84+22 16x0.3 31+08 |6.6+0.8

* Values expressed are Mean = Standard error

Ratnagiri

Roving Survey

Roving survey was carried out in Ratnagiri,
Sindhudurg, Raigad and Palghar districtsand the
extent of damageintermsof incidenceand intendty
were recorded for major pestsof coconut during
these surveys. The data presented in Table 12
revealed that the mean incidence of rhinoceros

beetle, red palm weevil, black headed caterpillar,
eriophyid mite, rugose spiralling whitefly and
Encarsia parasitism wererecorded 7.7, 0.3, 2.9,
15.7,10.0 and 28.9 per cent in Konkan region of
Maharashtraduring 2021. Theinfestation of coconut
rhinocerosbeetle (RB) was noticed inthe palms of
all age groupsin all the Districts surveyed. The
infestation ranged from 7.3 to 8.3 per cent. The
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maximum incidence of RB was observed in
Sindhudurg (8.3%) with highest leaf damage (4.1%)
and spindle damage (0.5%). Whereas, minimum
incidence of RB (7.3 %) and spindle damage (0.2
%) wasrecorded in Palghar. Theleast |eaf damage
was observed in Raigad (1.8%). The red palm
weevil (RPW) infestation ranged from 0.2t0 0.4
per cent and maximum infestation (0.4%) was
observedin Raigad while, minimumincidence(0.2%)
was noticed in Palghar. The infestation of black
headed caterpillar wasobserved only in Raigad and
Palghar Districtswith avalue of 2.6 and 3.2 per
cent, respectively. Theeriophyid miteinfestationwas
recorded intherange of 14.5t0 16.5 per cent. The
highest nut damage due to eriophyid mite was
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noticed in Ratnagiri district (16.5 %) withamean
gradeindex (MGlI) of 0.2. The MGI noticed was
mildinal thedigtricts. Theleast 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. The rugose
soirdlingwhitefly (RSW) incidenceand intendty was
observedinal thedigrictsof Konkanwhichranged
from 8.6 to 11.5 and 9.2 to 15.5 per cent,
respectively. Maximum incidence and intensity of
RSW was noticed in Palghar (11.5% and 15.5%,
respectively) followed by Ratnagiri (11.0and 12.2
%), Sindhudurg (9.0 and 10.4 %) and Raigad (8.6
and 9.2 %, respectively).

Table 12: Average infestation of pestsinfesting coconut during roving survey in Konkan

region of Maharashtra
Rhinoceros beetle RPW BHC (%) Eriophyid mite |Rugose spiralling whitefly
Districts Incidence| Leaf Spindle |incidence|!ncidence| Larval |Infestation| MGI |Inddence|lntensity| Encarsia
(%) damage | damage (%) %) 100 (%) (%) (%) |parasitism
(%) %) leaflets (%)
marairi |78 |25% 03+ |03+ |00+ |00+ [165+ |02+ [110+ |122+ [323+
g o4 02 01 01 00 00 04 00 24 |29 72
sndhuburg 183% |41% 05+ 03+ |00+ |00+ [160+ |01+ |90+ [104+ |17.4+
UPUIg 104 15 01 01 00 00 13 001l |13 14 |25
Reigad 77+ |18+ 02+ 04+ |26+ |06+ |158+ |01+ |86+ |92+ [293+
06 01 01 01 18 04 12 001 19 |21 70
Bt 73+ |22+ 02+ 02+ |32+ |08+ [145+ |01+ [115+ |155+ |367%
ghar 07 03 01 01 17 05 10 001 |21 32 51
Mean + SE |77 |26+ 0.3+ 03+ |29+ |03+ |157+ |02+ |100+ |118+ |289+
02 05 00 00 09 02 04 001 |08 15 |47

Table 13: Infestation of minor pestsin coconut during roving survey in Konkan region

of Maharashtra
Arecanut Bondar nesting M ealy -
Pests black fly whitefly Scale bugs Termites Rats
Infestation (%) 3.06 375 255 4.08 2.58 3.07

Theminor pestsof coconut viz., arecanut blackfly
(3.06 %), bondar nesting whitefly (37.5 %), scale
insect (2.55 %), mealy bug (4.08 %), termites (2.58
%) and rats (3.07 %) were also observed (Table
13). Thesurvey alsoindicated infestation of cocoa

by stem borer (2.9 %), fruit damageby squirre (11.7
%), mealy bug (2.5 %), rugose spiraling whitefly
(9.8 %) and leaf eating caterpillar (11.2 %) (Table
14).

Table 14: Incidence of pestsin cocoa in Konkan region of Maharashtra

Sem borer | Fruit damage | Mealy bug 0 Leaf eating
PSS (%) (%) (%) RSW (%) | caterpillar (%)
Infestation (%) 292 17 25 9.8 112
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Fixed plot survey

Themajor pest incidence and intensity on coconut
wasrecorded during fixed plot survey. Itwascarried
out at bimonthly interval from January 2021 to
December 2021 at Regional Coconut Research
Station, Bhatye, Ratnagiri. Thedatafromfixed plot
at Karla Village (Table 15) revealed that the
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maximum incidence of rhinoceros beetle (9.23%)
with 6.4 per cent leaf damage and 0.76 per cent
spindledamage were recorded in December, 2021.
Whereas, minimumincidence (6.91%) with 2.8 per
cent leaf damagewas observed in February, 2021.
No incidence of red paim weevil and black
caterpillar wasfoundinfixed plot at Karlavillage.

Table 15: Extent of I nfestation by Pestsduring Fixed Plot Survey in Karlavillageof Maharashtra

Rhinocer osbesetle Eriophyid mite Rugose spirallingwhitefly
Month I nczi ;Ioe;me dell_megfge jg:::; I nf?it/oa;i on MG I n(zi goe;ce I nt(g:s)ity pi?;g;i?
(%) (%) (%)
Feb., 21 691 28 0.76 135 0.17 207 291 550
April, 21 7.69 28 0.0 204 024 00 00 00
June, 21 846 32 0.0 236 027 00 00 0.0
Aug., 21 6.92 36 0.0 144 0.19 00 00 00
Oct.,21 846 28 00 162 026 122 187 3538
Dec., 21 923 64 0.76 272 032 171 23 41
Mean+SE | 7.9+04 36+06 | 0.76+0.1| 192+23 |[025+002|166+36 | 13.9+4.7 449+9.0

The eriophyid miteinfestation was noticed inthe
range of 13.5 to 27.2 per cent. The highest nuts
damaged by eriophyid mitewas 27.2 per centin
December, 2021. Wheress, least incidence (13.5%)
wasnoticed in February, 2021. However, low grade
index was observed during theyear. The maximum
incidence (20.7%) and intengity (20.3%) of whitefly

complex were noticed in February, 2021 and
December, 2021, respectively. The maximum
Encarsia parasitism (55%) was observed in
February, 2021. The average incidence of
rhinoceros beetle, eriophyid mite and rugose
spiralingwhitefly were 7.9, 19.2 and 16.6 per cent.

Table 16: Extent of Infestation by Different Pestsin Fixed Plot Survey in Someshwar village of

Maharashtra
Rhinoceros beetle RPW Eriophyid mite Rugose spiralling whitefly
Month Incidence Lext Spindle | incidence|Infestation| MGl Incidence | Intensity Enca_r_sia
) damage | damage (%) (%) ) ) parasitism
(%) (%) (%)
Feb., 21 91 44 05 05 305 065 00 00 00
April, 21 110 5.6 05 10 284 035 00 00 00
June, 21 105 64 11 15 323 045 00 00 00
Aug., 21 95 52 05 00 410 0.70 00 00 00
Oct., 21 130 45 0.7 00 28 045 128 150 333
Dec., 21 140 92 10 00 605 123 204 219 400
Mean+SE | 112409 | 58+08 |[0.74+0.1| 05+0.3|359+6.6 |063+0.1| 16.6+4.2 |184+4.6 | 36.6+9.0

Thedatapresentedin Table 16 from fixed plot at
Someshwar Village revealed that the highest
rhinoceros beetle incidence was 14 per cent with
9.2 per cent leaf damage in December, 2021.

Whereas, lowest incidence (9.1%) and leaf damage
(4.4%) wasfoundin February, 2021. Themaximum
spindle damage (1.1%) wasfound in June, 2021.
Thered pamweevil incidencewas 1.5 per centin
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June, 2021. However, no record of RPW was seen
inAugust to December, 2021. The black headed
caterpillar was not observed. The nut damage by
eriophyid mitewas noticed in therange of 22.8to
60.5 per cent. The maximum nut damage (60.5 %)
dueto eriophyid mitewas observed with moderate
gradeindex (1.23) in December, 2021. Wheress,
minimum nut damage (22.8%) with low gradeindex
(0.45) wasnoticed in October, 2021. Themaximum
rugosespirdlingwhitefly incidenceandintensity were
20.4 and 21.9 per cent, respectively during
December, 2021. No record of rugose spiralling
whitefly was observed during February toAugust,
2021. The observed mean incidence of rhinoceros
beetle, red palmweevil, eriophyid miteand rugose
spiraing whitefly were 11.2, 0.5, 35.9 and 16.6 per
cent, respectively.
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Coc./Ent 4. Production and supply of paradstoids

Centres. Aliyarnagar, Ambajipeta, Arsikereand
Ratnagiri

Aliyarnagar

Theparasitoid, Bracon brevicornisfor the
management of coconut black headed caterpillar,
Opisinaarenoselawasmass cultured at biocontrol
unit of CRS, Aliyarnagar and the same was
distributed to the needy farmers. Coconut frondsor
leefletscontaining Encar S a parasitized pupariawere
collected fromthe RSW infested palm and rel eased
innewer areasof infestation. Thedetailsof supply
of paragitoidsaregiveninthe Table 17. During 2021,
1267 packets of Bracon brevicornis and 3856
packets of Encarsia parasitoidswere distributed
to the coconut growing farmersfor the management
of black headed caterpillar and RSW. Each packet
contains 100 numbersof parasitoids.

Table17: Production and supply of parasitoidsfor the management of coconut pestsin Aliyar nagar

centreduring 2021

MONTH Bracon brevicornis Encarsiaparasitoids
No. of packets No. of packets

January 2021 0 650

February 2021 150) %5

March 2021 272 640

April 2021 0 435

May 2021 6 50

June 2021 0 0

July 2021 506 290

August 2021 10 30

September 2021 105 287

October 2021 100 100

November 2021 10 2

December 2021 150 57

TOTAL 1267 3856
Ambajipeta Trichogramma chiloniscards (582). Thefarmers

Bio control Laboratory, HRS, Ambgjipetaproduced
anddistributed atotal of 3,233,804 parasitoidsviz,
Bracon hebetor (4,07,150), Goniozus nephantidis
(1,88,900), Pediobius imbrues (100),
Apertochrysa astur eggs (26,33,000),
Chrysoperla zastrowi eggs (3300) and

of East Godavari, West Godavari, Vizianagaram,
Visakhapatnam and Srikakulam digtrictsof Andhra
Pradesh were benefitted for the control of black
headed caterpillar, dug caterpillar, rugose spiralling
whitefly. Thetechnology of bio control based pest
management has been demonstrated (Table 18).
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District Village

East Godavari | S.Yanam, N.Kothapalli, Gachhakaydapora,, Thalarevu, N.K othapalli, Thapeswvaram,
S.Yanam, Mallavarm, Atreyapuram, Komaragiripatnam, Gundipudi, Thurpulanka,
Chinthalamori, Samarlakota, Allavaram, Uppalaguptam, Amalapuram, Tuni,
Dwarapudi, Mandapeta, Samanthakurru, Turupupaem

West Godavari| Likhitapudi, Digamarru, Pattavala, Kavitam lakulu, Ramayanapuram, Zinnuru,

Nalapogula, Agarthapa em, Veerupadu, K onithiwada, Komatithippa, Mathsyapuri,
Pulgpdli, Purushothampadlli, Darbarevu, Korukollu,Kadavapudi, Saripalli, Paszal adeevi,
Poduru, Mathyapuri, Nowduru, Palakollu, Nel apogula, Badava, polamuru, Mattaparru,
Panjavemavaram, Vedangi, Ullaparru, Mattaparru, Penumadam, Zunnur, L Rpeta,
Uootada.

Table18: Production and supply of natural enemiesand surrogate host Corcyra eggsat
Ambajipetaduring 2021

No. of No. of No. of Chrysoperla Apertochrysa No. of Quantity

Bracon Goniozus Pediobius zastrowi astureggs Trichogramma ofCorgyra
Month hebetor nephanticis imbreussold eggs sold sold chilonis eggs

sold sold No.of No.of cardssold sold (cc)
Jan., 21 1,100 15000 100 — 224000 198
Feb., 21 — 10,300 — — 250000 = =
March 21 80000 5000 — — 1251000 300 &
April 21 1000 30,400 — — 309000 = —

May 21 50000 34,600 — — 13000 2

June 21 50000 34600 — — 13000 = 185
July 21 — 21000 — — 47000 40 —
Aug., 21 — 10000 — — 30000 0 —
Sept., 21 — — — — — — —
Oct., 21 250 15000 — — 115000 2 182
Nov., 21 210000 — — 3300 211000 — —
Dec., 21 14800 13000 — — 1,70,000 158 122
Total 4,07,150 1,88900 100 3300 26,33,000 582 72
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Arsikere

Wide spread incidence of coconut black headed
caterpillar infestation was recorded in
Chikkamagal uru, Tumkur, Mysore, Hassan and
Mandyadistricts. Mass multiplication of Bracon
brevicornis and Goniozus nephantidis is being
carried out at Biocontrol L aboratory of Horticulture
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Research and Extension Centre, Arskereand atotal
of 1,300 Bracon brevicornisand 25,600 Goniozus
nephantidis parasitoidswere supplied for rel ease
inapproximately 52 Palms (Bracon) + 640 Pams
(Goniozus) of black headed caterpillar infested
coconut palms(Table 19).

Table 19: Production and supply of parasitoids for the management of coconut black headed

caterpillar in Arsikerecentre(2021-22)

Months Bracon brevicornis Goniozus nephantidis
January 2021 0 3000
February 2021 0 1000
March 2021 0 0
April 2021 0 0
May 2021 500 4000
June 2021 100 2300
July 2021 200 1000
August 2021 150 3000
September 2021 200 2000
October 2021 100 3000
November 2021 50 2500
December 2021 0 3800
Total 1300 25600
Table20: Production and supply of natural enemies
Bracon hebetor Goniozus nephantidis Reduvid Bug
Months No. of Parasitoids Sale No. of Parasitoids Sale No. of Bugs
mass multiplied (Rs.) mass multiplied (Rs.) Produced
Jan., 21 6700 5500 400 - 50
Feb., 21 1750 1000 700 1000 50
Mar., 21 1900 7000 800 1200 80
April, 21 750 - 300 - 110
May, 21 650 - 350 - 110
June, 21 600 - 350 - 110
July, 21 500 - 300 - 160
Aug., 21 600 - 300 - 160
Sept., 21 700 - 300 - 160
Oct., 21 2500 1500 700 1000 210
Nov., 21 3950 3000 900 1500 250
Dec., 21 900 150 400 - 350
Total 27500 18150/- 5800 4700/- 1800

76



b ICAR-AICRP ON PALMS

Ratnagiri

Themassmultiplication of Bracon hebetor
and Goniozus nephantidiswas carried out at Bio-
control laboratory of Regiona Coconut Research
Station, Bhatye Dist. Ratnagiri and atotal of 27500
nos. of B. hebetor and 5800 nos. of G. nephantidis
parasitoidswere mass multiplied and supplied for
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releasein RCRS, Bhatyefarm and farmersfields.
Thereduvid bugs (1800 nos.) were also produced
at Biocontrol laboratory, RCRS, Bhatye (Table 20)
for theeffectivemanagement of leaf egting caterpillar
and mealy bugs. AICRP-RCRS, Ratnagiri hasalso
generated receipt of Rs. 22850 by selling of
parasitoidsto thefarmers.

Parasitoids release against CBHC in coconut garden of Maharashtra

Impact of parasitoids on CBHC in Maharashtra

Beforetreatment

Coc./Ent. 6: Surveillance, assessment of
natur al enemiesand management of whitefly
complex in coconut

Centres. Aliyarnagar, Ambajipeta, Arsikere and
Ratnegiri

Exp. No. 1. Surveillance and assessment of
natural enemies

Aliyar nagar

Observationson RSW incidence hasbeen made at
monthly intervalsfromthree pest infested gardens
viz.,, CRS, Aliyarnagar (Var: COD, 12 years)
Angdakuruchi,Anaimaa block (10yearsold hybrid
(GBGD X WCT)) and Puliyankandi (ALR 1, 12
yearsold). Themean datawere givenintheTable
21. Theresultsof infestation of rugose spiralling
whitefly incoconut and ther natura enemiesrevesled
that the RSW incidence high (45.2 %) during June

After release of parasitoids

2021, after the starting of South West Monsoonthe
incidence started declining and reached 18.8 %
during November 2021. The mean incidence
recorded was 29.63 per cent. Similarly theintensity
of infestation and the grade of pest intensity also
decreased after the South West Monsoon. The
highest intensity was recorded during June 2021
(42.7 %) and it was declined to 18.6 % during
December 2021. The grade of pest intensity was
high (1.6) during June 2021. Themean intensity of
infestation and grade of pest intensity were 26.76
per cent and 0.93 respectively. The parsitisation by
Encarsiawasvaried from 42.7 to 64.5 per centin
August and January 2021 respectively. Thehighest
percent of parasitism wasrecorded inthe month of
January 2021 (64.5 %). Besides Encarsia
parasitoid, meager number of predatorswasalso
observed.
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Table21: Infestation of rugose spiralling whitefly in coconut and incidenceof their natural enemies
during 2021

Rugose spiralling whitefly Live colony* **Na“%ra' Par asiti

Months i : enemies zation
Incidence, Intensity | .40 Eggs |Nymphs| Adult |Spiders|Predators| (%)

(%) (%)

January 21 25.8 225 0.7 175 15.2 15.7 0.2 05 64.5
February 21 | 30.2 255 1.0 18.2 18.7 18.2 0.3 0.1 60.8
March 21 35.2 28.2 12 20.5 235 | 258 0.5 0.3 62.7
April 21 38.7 335 10 22.7 272 | 272 0.2 0.5 58.2
May 21 42.8 40.4 15 25.8 285 | 285 0.0 1.0 56.7
June 21 452 427 1.6 23.7 295 | 272 0.7 1.2 50.5
July 21 305 28.2 1.0 20.5 205 | 285 05 0.8 48.7
August 21 25.7 235 0.8 185 135 | 295 0.7 0.7 427
September 21| 20.4 185 05 16.7 17.7 | 205 0.8 0.1 50.5
October 21 221 18.9 0.8 15.2 148 | 227 0.7 0.3 54.4
November 21| 18.8 20.6 0.6 12.8 15.2 16.7 0.5 0.7 51.6
December 21| 20.2 18.6 05 124 14.4 18.6 0.6 0.5 61.3
MEAN 29.63+ | 26.76 093 | 1871 | 19.89 2326 | 048 0.56 55.22
9.09 +8.28 036 | +4.16 | +588 | +511 | +0.25 | +0.34 +6.60

Mean = Mean + standard error; *Live colony/ four leaflets /palm; **Natural enemies/ four leaflets/ palm

Table22: Incidenceof rugose spiralingwhitefly in alternatehostsduring 2021

Months Per cent incidence
Banana Cocoa Custard apple
January 2021 14.8 34 130
February 2021 18.2 5.6 16.4
March 2021 184 57 16.3
April 2021 236 1.7 22.1
May 2021 224 7.2 20.7
June 2021 204 8.6 22.8
July 2021 17.8 7.6 20.2
August 2021 12.1 49 136
September 2021 20.2 52 20.6
October 2021 18.9 6.3 22.7
November 2021 21.6 5.8 214
December 2021 195 55 235
MEAN 18.99 + 3.17 6.13 + 1.44 19.44 + 3.66
(Mean + standard error)
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The per cent incidence of rugose spiraing
whitefly wasrecorded in the alternates host like
banana, cocoa and custard apple (Table 22). In
banana RSW incidencewas high (23.6 %) during
April 2021, after South West Monsoon it was
declined and reach low incidence of 12.1 per cent
during August 2021 and gradually start increasing.
Similar trendswere observed in cocoaand custard
apple. It was observed that banana and custard
applewas more preferred host than cocoa.

Ambajipeta

Rugose spiralling whitefly incidence was observed
at monthly interval fromthree pest infested gardens.
Five pamswere selected at random in each garden
for observation. High incidence of rugose spiraling
whitefly incidence was observed in the month of
December (92.33%) and November (87.8%) with
gradeintensity of 2.6 and 2.5 respectively. Mean
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no. of different stages of RSW wasrecorded high
inthe month of December followed by November.
Natural enemy popul ation observed in December,
2021 was 0.98 followed by 0.86 in November,
2021. Encarsia guadelopae parasitisation was
observed high in the month of December, 2021
(22.56%) followed by November, 2021 (19.35%).
Predator A. astur population was 0.83, 0.75 per
four leaflets in the month of December and
November respectively. Spider population was
0.68, 0.56 per four |eafl etsin themonth of December
and November respectively (Table23).

The rugose spiraling whitefly was also
recorded in banana, cocoaand mango (Table 24).
InbananaRSW incidencewashigh (23.9 %) during
December 2021, low (11.9 %) during April 2021.
Similar trendswere observed in cocoaand mango.
It was observed that bananawas more preferred
host than cocoaand mango.

Table23: Extent of infestation of rugose spiralling whitefly in coconut and their natural enemies

of Ramachandrapuram during 2021

Incidence| Intensity MEED (%, BF X1 S 22 Natural enemies / four leaflets
of RSW | of RSW four leaflets
Month (%) (%) ?;?S:sri)ta E. guadelopae Predators

y nymph | Pupae | adult pargz;'sm Spiders|  Aasur
January2021 24.61 21.02 0.4 (Low) 0.00 0.00 1.00 6.61 0.21 0.26
February2021 21.53 19.10 0.3 (Low) 0.10 0.10 0.73 3.52 0.19 0.24
March2021 20.02 15.14 0.2 (Low) 0.00 0.00 0.51 2.34 0.17 0.23
April 2021 18.48 16. 20 0.4 (Low) 0.12 0.10 0.00 2.02 0.16 0.22
May 2021 16.61 27.48 0.3 (Low) 0.25 0.00 0.50 113 0.14 0.20
June 2021 16.39 22.56 0.9 (Low) 0.69 0.00 1.00 3.34 0.18 0.21
July 2021 1525 | 2551 | 0.7 (low) 121 082 | 1.00 7.12 0.15 0.23
August 2021 | 17.85 |[39.74 |05 (low) 2.89 148 | 524 6.87 0.29 0.34
September 2021| 46.1 59.47 1.8 (Medium)| 7.13 3.29 9.53 10.68 0.34 0.56
October 2021 66.43 79.09 2.3 (High) 17.39 10.87 | 12.68 13.79 0.44 0.69
November 2021 | 87.8 90.23 2.5(High) 321 22.6 20.42 19.35 0.56 0.75
December 2021 | 92.33 93.12 2.6 (High) 44.8 36.7 31.9 22.56 0.68 0.83

M ean+SD 36.958+ | 42.39+ Medium 8.89+ 6.33+ | 7.04+ 8.28+ 0.29+ 0.39+

8.39 8.63 4.31 3.38 291 2.06 0.05 0.06
Arsikere thenumber of parasitized puparia, spidersand other

Theinfestation of rugose spiraling whitefly was
gradually increased from Jan 2021 (10.2 %) toApril
2021 (24.6 %) and declined thereafter till Oct 2021.
Agantheinfestationincreasedin Nov and Dec 2021.
Maximum incidence and intensity and grade pest
intensity were 24.6 per cent, 22.3 per centand 1.1,
respectively inApril, 2021 (Table 25). The same
trend was observed in intensity of the RSW and
grade pest intensity. With regard to parasitization,

predators showed increasi ng trend asmonths passed
i.e. from Janto Dec 2021.

Theincidenceof rugosespirdingwhitefly wasaso
noticed on major fruit cropslike banana(11.8%),
guava(10.2 %), mango (10.2 %), jackfruit (9.6 %)
sapota (8.1 %) and papaya (9.4 %). The average
incidence was between 8.1to 11.8 per cent during
theyear 2021-22 (Table 26).
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Table24: Incidenceof rugose spiralingwhitefly in alternatehostsduring 2021

Per cent incidence

sl Banana Cocoa Mango
January 2021 18.2 4.1 121
February 2021 171 39 94
March 2021 154 37 6.8
April 2021 11.9 33 4.1
May 2021 12.7 3.6 4.5
June 2021 129 39 4.9
July 2021 133 4.9 55
August 2021 149 5.2 7.3
September 2021 i[I583 6.1 10.1
October 2021 16.4 7.2 13.7
November 2021 18.2 8.6 14.3
December 2021 239 9.8 18.6
MEAN 15.85+ 0.95 5.36 + 0.53 9.28+1.23
(Mean + standard error)

Table 25: Extent of infestation of rugose spir alling whitefly in coconut and their natural enemiesin
Karnatakaduring 2021-22

Months % |Intensty| Grade | Adult|Nymph| Eggs | No. of No. No. Spiders| Other
leaf |of RSW | Pest colonies | puparia/ | parasitized predator
(%) |Intensity (egg 10cm | puparia/l0
spirals) / cm
leaf let
Jan.,21 10.2 9.2 0.4 3.2 2.6 05 21 14 0.3 0.7 21
Feb.,21 135 10.1 0.6 4.3 2.7 0.8 24 15 0.6 12 25
March 21 214 19.4 0.8 8.7 7.1 1.2 2.7 25 12 0.9 1.6
April 21 24.6 22.3 11 9.5 7.5 15 3.2 2.8 15 14 33
May -21 13.4 7.5 0.6 12.1 84 5.9 3.7 2.9 17 2.8 35
June-21 11.5 7.1 0.5 9.1 5.6 5.0 315 2.6 13 2.3 3.3
July-21 9.6 6.8 04 7.3 4.2 34 31 18 1.9 2.1 3.8
August-21 7.8 6.3 0.3 4.7 3.8 15 2.0 14 2.9 14 4.1
Sept.,21 3.9 15 0.2 3.2 25 1.2 16 0.9 24 1.8 3.8
Oct.,21 3.2 11 0.1 2.1 1.3 0.8 0.8 0.6 1.8 1.6 3.7
Nov.,21 14.5 8.2 0.6 10.7 6.1 3.3 2.8 1.9 2.7 17 4.1
Dec., 21 16.4 10.1 0.8 11.8 6.9 3.9 3.3 23 31 19 3.8
Mean 125+ |9.1% 0.5+ 7.2+ (4.9t 24+ |2.6x 1.9+ 1.8+ 1.7+ S Eke
0.5 0.5 0.02 0.30 |0.20 0.15 |0.07 0.06 0.07 0.05 0.07

Average means * standard error
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Table 26: Extent of infestation of rugose spiralling whitefly on fruit cropsin Karnataka during

2021-22

Month Banana Guava Mango Jackfruit Sapota Papaya
Jan.,21 105 9.3 8.6 7.6 6.5 7.8
Feb.,21 131 104 10.2 10.8 8.3 9.6
March 21 204 13.6 114 114 104 111
April 21 22.3 225 21.6 19.6 21.8 18.8
May -21 12.7 115 104 95 85 11.8
June-21 114 10.7 9.8 9.1 7.1 104
July-21 9.2 9.1 95 84 6.4 8.8
August-21 6.5 5.8 6.7 7.1 52 53
Sept.,21 38 4.2 5.3 6.2 39 45
Oct.,21 2.7 2.3 4.1 34 21 21
Nov.,21 14.2 1.1 1.7 105 75 105
Dec., 21 151 12.2 12.8 11.8 8.9 11.8
Mean 11.8+0.49 10.2+0.43 | 10.2+0.37 | 9.6+0.33 8.1+041 9.4+0.36

Average means * standard error

Ratnagiri

The datapresented in Table 27 indicated
that theincidenceof rugosespirdlingwhitefly (RSW)
wasintherangeof 10.4to 38.8 per cent. However,
intensity of RSW was 1.54 to 44.8 per cent from
January to December 2021. The maximum
incidence (38.8%) and intensity (44.8%) of RSW

wererecorded respectively in July, 2021. Wheress,
minimum incidence (10.4%) and intensity (1.54%)
wasobservedin June2021. Theaverage RSW pest
recordsviz., incidence, intensity, gradeindex, no.
of live colonies of eggs, nymphsand adultswere
21.6%, 21.5%, 0.85, 3.8, 15.7 and 8.9/ledflet,
repectively. Themean population of natural enemies

Table27: Extent of infestation of rugose spiralling whitefly (RSW) in coconut and their natural
enemiesin Maharashtra

. Intensity | Grade No. of livecolonies Encarsia Natural Enemies
Months Igcgl\e;n%eof of Index parasitism :
(%) RSW/(%) Eggs | Nymphs | Adults (%) Spiders | Predators

Jan., 21 18.8 8.2 041 | 34 7.6 58 40.3 17 0.2
Feb., 21 21.6 6.8 037 | 20 3.8 56 72.0 0.8 0.3
Mar., 21 191 232 090 | 40 8.0 84 68.0 0.6 0.0
April, 21 17.0 229 040 | 0.8 31.0 9.0 71.0 10 04
May, 21 13.0 152 065 | 42 104 94 75.0 0.8 0.2
June, 21 104 154 035 | 08 0.00 38 0.00 0.8 12
Jduly, 21 38.8 44.8 120 | 98 30.5 8.1 32.0 0.6 0.0
Aug., 21 27.9 38.0 104 | 75 19.8 16.5 375 04 0.2
Sept., 21 313 39.7 175 | 26 42.2 58 333 0.6 0.2
Oct., 21 219 26.1 077 | 41 6.73 124 29.0 16 0.6
Nov., 21 189 20.0 051 | 34 13.6 19.0 57.0 16 0.6
Dec., 21 20.5 121 093 | 35 15.8 39 27.3 0.2 0.2

Mean+SE | 21.6% 215+ | 085+ |38+ | 157+ 8.9+ 452+ 0.89+ 0.34+
23 41 0.1 0.7 40 14 7.0 0.1 0.1
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like spidersand predatorswere 0.89 and 0.34 per
leaflet. However, maximum Encarsa parasitization
(45.2%) was observed during the period. The

Annual Report 2021 M

FAGTH
ccccc

median grade index was noticed in July &
September, 2021. Wheress, low gradeindex was
recorded inrests of the months.

Table 28: Rugose spirallingwhitefly (RSW) incidence (%) on other crops

Months Banana Mango Cashew nut Cocoa
Jan., 21 12.6 9.9 6.3 1.7
Feb., 21 8.1 7.2 18 7.2
Mar., 21 6.3 45 2.7 54
April, 21 5.4 54 3.6 45
May, 21 54 3.6 0.0 3.6
June, 21 10.8 6.3 54 9.0
July, 21 1.7 6.3 4.5 9.9
Aug., 21 10.8 7.2 18 9.0
Sept., 21 9.9 5.4 2.7 81
Oct., 21 9.0 6.3 2.7 7.2
Nov., 21 7.2 4.5 0.9 6.3
Dec., 21 6.3 3.6 0.9 45
Mean + SE 8.62 + 0.7 5.85 + 0.5 277 £ 0.6 7.20 £ 0.8

Exp. No. 2. Integrated pest management of rugose spiraling whitefly (RSW)

IPM Strategies

e Inddlationof yellow sticky trapsinthegarden,
e Threeroundsof neemoil spray 0.5% at 15 daysinterval,
e Threeroundsof jet water spray 10 daysafter spraying neem oil

Theincidence of whitefly complex wasa so noticed
on banana, mango, cashew nut and cocoawhich
recorded 8.62, 5.83, 2.77 and 7.20 per cent,
respectively. However, maximum RSW popul aion
was observed during January, 2021 whichwereon
Banana(12.6%), Mango (9.9%), Cocoa (11.7%)
and Cashew nut (6.3 %) (Table 28).

Aliyarnagar

ThelPM strategiesfor the management of
rugose spiralling whitefly was started during the
month of November 2018, inthe COD palms (15
yearsold). Therecommended |PM strategieswere
followedtill date asper the approved AICRP (pams)
technical programmes. Theresultsrevedledthat in
the IPM strategies adapted plot theincidenceand
intensity of RSW was significantly reduced from
33.2 % to 15.7 % and 30.8 % to 12.5 %
respectively when compared to the natural control
werethe per cent incidence and pest intensity was

recorded as 62.7 & 60.5 % and 57.4 & 59.2 %
respectively in the pre and post treatment
observations(Table29). Smilarly thelivecolonies
of egg, nymphsand adultswas also significantly
reducedinthelPM plots. Thegradeof pestintengity
wassgnificantly reduced from 1.2 (medium) to 0.6
(low) inIPM plotanditwas 1.3 to 1.5in natural
control. In both the plotsthe spidersand predator
population was observed. The natural control
registered slow decline of incidence, intensity and
gradepest intengty of RSW comparedto IPM plots.

Ambajipeta

The experiment was conducted in
Ramachandrapuram villagein AndhraPradesh. A
total of 50 palmsof the variety Godavari Ganga (5
yearsold) juvenilepalmsin continuousareawere
considered for the experiment. The|PM strategy
and natural control wereadoptedin 25 palmseach.
IPM packagewasimplemented inthefield asper
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Table29. Integr ated pest management of rugose spiraling whitefly during 2021

Incidence | Intensity Live colony* **Natural enemies | Parasit
Months (%) (%) Grade zation
Eggs |Nymphs | Adult |Spiders | Predators (%0)
Pre-treatment observations
T1-IPM 332 308 12 207 185 20.7 0.7 10 527
T2-Natural control 62.7 574 13 237 214 204 02 0.7 50.7
Sig.(P=0.1) NS NS NS NS NS NS NS NS NS
‘t’ value 04 05 07 03 05 02 003 02 07
Post - treatment obser vations
T1-IPM 157 125 06 127 97 85 12 15 785
T2-Natural control 605 592 15 206 205 187 17 12 485
Sig.(P=0.1) k3 * * * * * NS NS *
‘t' value 08 145 05 38 79 85 02 10 85

*Live colony/ four leaflets /palm; **Natural enemied four leaflets/ palm

theexperimental protocol. Preexperimental dataon
theleaf infestation and intengity of pest was94.21%,
81.12inIPM garden and the mean no. of adults,

nymphsand pupae per four leafl ets per palm was
15.62, 18.86 and 8. 98 respectively in|PM garden
(Table 30).

Table30: Integrated pest management of rugose spiraling whitefly at Ramachandrapuram during

2020-21
Integrated pest management of rugose spiraling whitefly at Ramachandrapuram during 2020-21
Pre-treatment observations
Incidence | Intensity M ean no. of natural
of RSW of RSW =, no.401|‘egﬁeétsstages per enemies per 4
Treatments (%) (%) Grade leaflets
: Predator
Adults | Nymphs | Pupae | Spider A astur
T1- 94.21+ 81.12+ 140+ |[15.62+ |18.86* 898+ |— 0.86+
IPM 2.89 313 0.21 1.89 3.26 0.96 0.26
T2-Natural 96.99 + 89.72+ 132+ |[1098+ |20.73+ |4.75+ |— 0.98+
control 0.61 0.94 0.29 1.23 121 0.67 0.57
T value 0.5 19 0.5 2.3 2.1 2.2 0.2 0.7
Pvalue NS NS NS NS NS NS NS NS
Post experimental dataon theleaf infestation and Arsikere

intensity of pest was83.32%, 71.32in|PM garden
and themean no. of adults, nymphsand pupae per
four leaflets per palm was 11.65, 12.79 and 5.87
respectively in1PM garden, whereaspost treatment
observations revealed that, there was gradual
decreaseinleaf infestation and pest intensity, mean
no. of spiralsper four leaflets(Table 31).

Theexperiment wascarried out at Hulukatte
village of Tiptur taluk. IPM strategiesand natural
control were adopted in 25 palmseach of GBGD
variety. IPM packagefor Rugose spiralingwhitefly
wasimplemented intheplot asper theexperimental
protocol. Pre experimental dataon theincidence
andintengity of whitefly wasrecorded inthemonth
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Table 31: Integrated pest management of rugose spiraling whitefly at AndhraPradesh during

2020-21
I ntegrated pest management of rugose spiralingwhitefly at Ramachandrapuram during 2020-21
Post-treatment obser vations
M ean no. of pest stagesper 4 Mean no. of natural
Treatments | |ncidenceof | Intensity of rad leaflets enemiesper 4 leaflets
RSW (%) | RSW (%) e . Predator A.
Adults Nymphs Pupae Spider astur
T1-IPM 83.32+ 71.32+ 111+ 11.65+ 12.79+ 587+ — 125+
245 313 011 189 126 086 032
T2-Natural 98.99+ 79.02+ 1.08+ 12.98+ 19.73+ 6.23+ — 0.64+
control 082 04 009 123 118 0938 067
T value 730 546 6.58 642 403 895 145 188
Pvalue Sig Sig Sg Sig Sig Sg Sg Sg

of October 2021. Post experimental observations
wererecorded onincidenceandintengty of whitefly.
Smultaneousobservationswered so madein control
plot. After imposition of treatments, the whitefly
infestation gradual ly decreased from 22.5 per cent
to 8.3 per cent with IPM strategy and in control
plot thewhitefly infestation increased from 22.8 to

33.5 per cent (Table 32). The IPM treatment
recorded minimum adult population (1.5), nymph
(1.9) and egg (0.3) which was significantly superior
over natural control. The IPM treatment also
registered the highest predator popul ation (10.6)
over thecontrol (2.4).

Table32: Integrated pest management of rugose spiralling whitefly in Karnataka 2021-22

Pre-treatment observations
TerrEs || | ncidence | Intensity of Livecolony /four Grade Spider/ | Predators Encarsa
of RSW | RSW (%) leaflet pest four four leaflet | paradtization

(%) A N g | intensity | leaflet (%)

TLIPM 225+23 | 237+16 |76+ | 94+ | 42+| 13+ 38+ 49+ gl
22 19 06 015 047 03 08

T2-Natural 228+21 | 234+15 |78+ | 91t 41+ | 14+ 36+ 45+ 138+
control 21 17 07 0.16 0.36 02 07
Sig. (P=0.2) N.S. N.S. NS | NS | NS N.S. N.S. N.S NS
‘t' value 22 18 13 21 04 08 11 05 08

Average means + Standard Error

Ratnagiri centre

ThelPM srategiesand natural control were
adoptedin 25 GBGD variety padmsfor management
of whitefly complex. The present experiment was
initiated in October, 2021 and the generated datain
Table 33 indicated that the non significant results
registered during pre-experimental observations.
Theintegrated pest management (IPM) treatment
could reducetheincidence and intensity of rugose

spirdlingwhitefly (RSW) to 23.0and 22.5 per cent,
respectively over pre-experimenta vaues(41.9 and
43.7%, respectively). Thel PM treatment 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
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Post treatment observations

Treatments | Incidence |Intensity Livecolony /four Gradepest| pider/ |Predators| Encarsa
of RSW | of RSW leaflet intensity | four four paradtization
(%) (%) A N E leaflet | |eaflet (%)
T1-IPM 83+13 | 71+14 |15+04 | 19+03 | 0.3+01 | 03+01 |86+05| 106+11 | 295+12

T2-Natural |335+1.1 | 314+21|205+23|214+25 | 47+06 | 21+04 [09+02| 24+03 154+09
control
Sig.(P=0.1) G G SG G SG G G 9G Sg
‘t" value 42 24 11 14 02 0.1 11 09 15

Average means + Standard Error

(RSW). Thenatura control registered theincrease spiders, predators and Encarsia parasitism was
of incidenceandintengity of RSW to 55.5and 58.4 recorded maximumin unsprayed plot (1.2, 0.8 and
ascompared to pre-experimental observations (40 58.1 %) over sprayed plot (0.8, 0.6 and 47.5%,
and 44.9 %), respectively. The naturd enemieslike respectively).

Table33: Impact of I PM treatment on rugose spiralling whitefly (RSW) in coconut

Treat Pre-treatment observations Post treatment observations
ments | |ncid |Inten No. of live Gra| Natural | Enca | Inci |Inten No. of live Gra| Natural Enca
ence | sity colonies de | Enemies rsia |[dence| sity colonies de | Enemies rsia
of of [Eggs| Ny | Ad |PeSt[Spid[Pred| Para | of of FEggs[Nym[Adu|PeSt[Spid[ Pred | Para
RSW [RSW m |ults|!Nd| ers |ators|Sitism| RSW | RSW phs| Its [ '" | ers |ators [Sitism
(%) (%) phs ex (0/0) (%) (%) dex (%)

T1- 41.9 | 43.7 | 18.6 |17.4|13.8|2.25| 1.2 | 0.8 | 51.5 | 23.0 | 22.5 | 6.8 [ 5.6 [ 5.0 |0.75] 0.8 [ 0.6+ | 47.5

1PM + + + + + + + + + + + + + + 0.2 +2.6
27 | 33| 16 |14 17 02| 02| 25|27 |40 [11|11]06 0.2

T2- | 40.0 | 44.9 | 18.0 [11.4[152|2.1| 1.0 | 0.6 | 54.3 | 55.1 | 58.4 |18.4| 8.8 |12.4(1.75| 1.2 | 0.8 | 58.0
Natural + + + + + + + + + + + + + + + +
control| 1.6 | 32 | 1.7 | 15| 1.4 04| 03| 43 | 31 | 46 |19 |14]|34 02| 04 | 3.2
Sig. |[NS. | NS | NS [NS|NS |NS|NS | NS | NS | Sg | Sg |Sg [NS | Sg|NS| NS |NS |NS
(P=

0.05)

-

value |0:02 [0.57 | 0.73 [0.07(0.67 [0.31 | 0.39 | 0.63 | 0.57 | 3.37 | 8.25 |2.92 |0.12 {3.33 [0.50| 0.09 | 0.33 |0.49

Averages mean + Standard Error
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V.EXPERIMENTAL RESULTSINOIL PALM

5.1CROPIMPROVEMENT

OP/GEN 8 C: Evaluation of new cross
combinationsin oil palm

Center: Pattukkottai

Tenoil pdmhybridsdevel oped fromICAR
- lIIOPR, Regional Station, Palode were planted
during September, 2007 by adopting RBD with 3
replicationsand 6 palms per trestment. Soil of the
experimental field wasred sandy loam. Among the
10 hybrids evaluated for growth and yield
parameters, the hybrid NRCOP -4 recorded
sgnificantly thehighest pamheight of 5.29 mwhich

wasclosely followed by NRCOP-2 (5.25m). The
lowest palm girth was recorded in the hybrid
NRCOP-1 (3.59 m). Thelowest number of male
inflorescence (7.22) wasrecorded in NRCOP 5.
Thenumber of femaleinflorescence (12.38) was
the highest in NRCOP 1; whereas, the percentage
of femaeflowerswashighinNRCOP5 (61.00%).
Dataonyidd attributes of oil palmrevealedthat the
highest FFB yield per palm of 182.58 kg and FFB
yield per hectareof 26.11tonneswasregisteredin
the hybrid NRCOP- 9 whichwasclosdly followed
by NRCOP-10 (23.39 t/ha) for the period of April
2020to March 2021.

Table 1. Growth performanceof oil palm hybrids(2020-2021) —13yearsold

Nameofthe| Pam | Pam No of No of male No of Total Sex-

Hybrid Height | girth L eaves inflores- female number of ratio

(m) (m) produced/ cence inflores- inflores-
palm /year cence cence

NRCOP - 1 5.15 3.59 24.50 8.32 12.38 20.70 0.60
NRCOP - 2 5.25 3.88 25.60 7.90 10.27 18.17 0.57
NRCOP - 3 4.99 3.76 24.30 8.20 10.84 19.04 0.57
NRCOP - 4 5.29 3.88 24.80 1.47 10.24 17.71 0.58
NRCOP - 5 5.14 3.79 25.40 1.22 11.25 18.47 0.61
NRCOP - 6 4.99 3.78 24.20 8.03 11.61 19.64 0.59
NRCOP - 7 5.20 3.90 24.50 7.68 11.01 18.69 0.59
NRCOP - 8 5.16 3.63 24.80 797 10.76 18.73 0.57
NRCOP - 9 4.77 3.63 24.80 8.00 10.83 18.83 0.58
NRCOP-10| 4.74 | 381 23.80 8.11 10.97 19.08 0.57
SEd 0.12 0.23 0.36 0.21 0.41 0.86 0.11
CD 5% 024 | 0.64 0.72 0.42 0.82 1.72 0.22

OP./Gen. 8C (I): Evaluation of new cross
combinationsin North East regions

Pasighat

Tenhybrid combinationswereplanted during
August 2010. Thegrowth of the palmswith respect
to stem height was maximum (2.71 m) in NRCOP-
29 and at par with NRCOP-23, NRCOP-24 and
NRCOP-27, NRCOP-22. Maximum number of
leaves (23.33) was produced by the cross

combination NRCOP-22 which wassignificantly
higher than any other treatment. Minimum number
of leaves (19.73) was produced by NRCOP-30.
Number of maleflowersproduced by the
palmswas non significant. M aximum number of
femaleflowers(10.7) were produced by the cross
NRCOP-22 whichwassgnificantly higher thanthe
female flowers produced by other cross
combinations. Minimum number of femaeflowers
(7.05) were produced by the cross NRCOP-30.
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Table2. Yield performanceof oil palm hybrids(2020-2021) - 13 year sold

Hybrids No. of bunches/ Averagebunch FFByield (kg/ FFBYidd

palm weight (Kg/palm) palm) (t/ha)
NRCOP -1 10.22 13.75 140.53 20.10
NRCOP -2 8.82 16.95 149.50 21.38
NRCOP -3 9.40 16.22 152.47 21.80
NRCOP -4 8.95 15.45 138.28 19.77
NRCOP -5 9.70 15.60 151.32 21.64
NRCOP -6 9.90 14.35 142.07 20.32
NRCOP -7 10.35 14.68 151.94 21.73
NRCOP -8 10.22 15.95 163.01 23.31
NRCOP -9 10.20 17.90 182.58 26.11
NRCOP-10 |9.90 16.52 163.55 23.39
SEd 1.13 1.23 1.33 112
CD 5% 2.26 2.46 2.66 2.24

The sex ratio was recorded highest (0.75) in
NRCOP-22 which was statistically at par with
NRCOP-30, NRCOP-27 and NRCOP-26.
Maximum number of Fresh Fruit Bunches(10.44)
was produced by NRCOP-22 which was
significantly higher than in any other cross
combination except NRCOP- 27, and NRCOP-
21 where as the NRCOP-29 produced the least
number of FFB (6.69) per pdm. Theaveragebunch
weight wasrecorded in NRCOP-22 (13.44K Q)

whichwassgnificantly higher than any other cross
combination and the lowest bunch weight was
recorded NRCOP-23 (10.35Kg). Thehighestyield
(20.07 t/ha) was recorded in NRCOP-22, which
wass gnificantly higher, and thelowest yield (11.07
t/h) was observed in NRCOP-29. In comparison
to other cross combinations, the performance of
NRCOP-22 is the best in North Eastern Indian
conditions,

Table3: Growth and yield parameter sof Oil palm hybrids

Paim | Pam Noof Noof Noof Sex | No.of | Bunch Yield
RS ngg)ht g(lr:)h prLo?;Y:;/ im[TI] ::; .ﬁﬁﬂf’é e ;ZE: pg;g(%) p‘;?’n tha
palm/year | cence cence

NRCOP-21 219 256 2163 460 956 0.67 947 1164 110.22 15.76
NRCOP-22 232 262 2333 349 10.70 0.75 1044 1344 14036 | 2007
NRCOP-23 269 267 19.86 465 903 0.66 852 10.35 8961 1282
NRCOP-24 262 263 2050 455 7.86 0.63 7.80 1142 8910 1274
NRCOP-25 208 275 2060 438 844 0.66 821 1240 101.96 1458
NRCOP-26 217 279 2203 463 938 0638 919 1243 114.26 16.34
NRCOP-27 259 2 2200 440 9.70 0.69 9.68 11.70 11341 16.21
NRCOP-28 228 274 21.26 477 843 064 833 12.06 10048 1404
NRCOP-29 271 274 19.80 552 7.18 056 6.69 1160 7742 1107
NRCOP-30 217 2.79 19.73 31 705 0.69 6.78 154 7884 1127
CD at 5% 36.34 NS 0.83 NS 0.86 0.07 0.99 0.64 12.28 1.72
CV (%) 8.90 | 4.28 2.31 17.44 5.73 6.50 6.80 3.16 7.05 6.94
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OP./Gen. 8D (I): Evaluation of new progeny
crosscombinationsin oil palm

Centres. Pasighat, Mulde, Pattukkottai and
Vijayara
Pasighat (10 year old palms)

The growth of the plants with respect to
plant height, collar girth and number of leaves
produced over aperiod of oneyear wasstatigticaly
at par, inall the cross combinations. L east number
of maleflowers(4.80) was produced by NRCOP-
32 and maximum (6.83) by NRCOP- 40. Maximum
femaleflowers(7.73) wererecorded in NRCOP-
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31whichwasdtatisticaly at par with NRCOP-32,
NRCOP-37, NRCOP-33, NRCOP-34 and
NRCOP-36. Sex ratio was highest (0.60) in
NRCOP-22 and lowest (0.48) in NRCOP-39 and
NRCOP-40. The number of FFB/ palm was
recorded maximum (7.50) inNRCOP-31whichwas
at par with NRCOP-37, NRCOP-33, NRCOP-
32 and NRCOP-34. FFB was observed to beleast
(5.66) inNRCOP-39. Theaverage bunchweight
did not vary significantly inthecrosscombinations.
Themeanyield/pdmandyied t/hawas maximum
(55.30kg/palm and 7.9 t/ha) in NRCOP-33 which
wasat par with NRCOP-37 (Table4).

Table4 : Growth and yield parameter sof Oil palm hybrids

Pam | Palm No. of No.of | No.of Sex | No.of | Bunch Vidd
Hybrids height | girth | leaves ﬂ(fjnv\?';g f‘l‘gnwgg Ratio | FFB/ | weight/

(cm) (cm) | Palm/Year plant plant plant pam Kg/palm tha
NRCOP-31 6233 | 16566 1990 586 7.73 057 750 6.93 5220 746
NRCOP-32 7013 | 17600 1993 4.80 753 060 7.16 728 52.13 740
NRCOP-33 7000 | 17596 1993 526 733 058 733 753 5530 790
NRCOP-34 7030 | 17956 1943 646 6.83 051 6.76 6.96 4516 644
NRCOP-35 7056 | 17283 1896 6.16 6.50 051 643 7.06 4577 6.72
NRCOP-36 7000 | 18216 1950 6.60 6.66 050 643 713 4583 6.55
NRCOP-37 7053 | 17540 2020 6.23 750 04 7.36 733 5395 7.71
NRCOP-38 7100 | 17536 1933 583 6.33 051 583 730 4383 6.27
NRCOP-39 69.73 | 16800 1843 6.26 583 048 566 711 40.28 576
NRCOP-40 63803 | 12363 19.06 6.83 6.33 048 6.00 6.83 4150 593
CD at 5% NS NS NS 1.06 1.161 0.06 1.05 NS 8.94 1.24
CV (%) 4.27 | 18.09 3.14 10.27 9.86 6.94 9.18 4.06 10.94 10.57

Table5: Growth and yield parameter sof Oil palm hybrids
Pam | Palm No. of l\rfég fl:r%;fe sex | No.of | Bunch Yield
Hybrids height | girth leaves flowers | flowers | Ratio FFB/ | weight/ <@l tha

(cm) (cm) | Palm/Year plant plant plant palm
NRCOP-31 315 310 29.66 434 10.28 0.70 10.09 1525 154,01 202
NRCOP-32 343 307 2896 484 729 060 733 1326 9%6.44 1379
NRCOP-33 387 305 2796 544 6.64 04 588 1412 82.69 11.83
NRCOP-34 297 320 2713 507 6.50 056 6.04 1375 8323 1190
NRCOP-35 331 315 2729 533 641 04 6.14 1298 78.85 1128
NRCOP-36 306 327 2868 604 751 055 6.80 1465 99.95 1399
NRCOP-37 339 302 2751 566 864 059 7.89 1214 96.67 1382
NRCOP-38 295 322 2691 511 813 061 6.95 1397 96.96 1387
NRCOP-39 313 321 29.76 572 711 055 711 1411 10042 1434
NRCOP-40 358 329 2814 519 6.83 056 739 12.76 94.10 1345
CD at 5% 012 007 144 027 061 002 060 104 927 133
CV (%) 0.36 NS NS 0.77 1.77 0.06 NS NS NS NS
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Mulde

Ten new crosscombinationsof oil palm (10
yearsold) showed significant variation for average
height and number of female inflorescences.
Minimum height (2.95m) wasrecorded in NRCOP-
38. Maximum girth (3.29 m) was recorded in
NRCOP-40. Averageleaf production ranged from
26.91 to 29.76. Maximum number of female
inflorescences (10.28) was produced in NRCOP-
31 with sex ratio 0.70. NRCOP-36 produced
maximum number of maleinflorescences (6.04)
which lowered the sex ratio (0.55). New cross
combinationsof oil pam showed significant variation
for yied attributing characters. Morenumber of FFB
(15.25) and the highest yield of FFB (22.02 t/ha)
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were recorded in NRCOP- 31. NRCOP- 34
produced only 6.04 bunches dueto production of
lower fema einflorescences.

Pattukkottai

Ninehybridsviz., NRCOP 31, 32, 33, 34,
35, 36, 37, 38 and 39 were planted on 26.02.2013
INARS, Pattukkottai. Among 9 hybridsreceived,
only five hybrids (NRCOP 31, 32, 33, 38 and 39)
have sufficient seedlingsfor thereplicatedtrid. Other
four hybridsviz, NRCOP 34, 35, 36 and 37 were
planted asnonreplicated tria for observation. The
seedlings have established well and trial isin
stabilizing phasefor yield (Table6 & 7).

Table6. Growth performanceof oil palm hybridsat ARS, Pattukkottai (2020-2021) (8 yearsold):

Pam | Palm | Total L eaf L eaf Noof Noof Noof | Totalno.of | Sex-
Hybrids height | girth | Noof | length | breadth | leaflets/ male female | inflores- | ratio

(m) (m) leaves (m) (m) |eaf inflores- | inflores- cence

cence cence

NRCOP31 4.71 293 | 2460 402 170 14833 6.30 1133 1763 064
NRCOP32 5.18 308 | 2410 4.12 179 15450 5.89 11.28 1717 0.66
NRCOP33 462 345 | 2380 358 169 151.93 722 1098 1820 0.60
NRCOP38 482 355 | 2450 385 1.92 162.99 6.48 11.75 1823 064
NRCOP39 461 308 | 24.90 379 180 14368 7.23 122 18.45 061
SEd 013 085 043 018 012 535 023 046 0.66 003
CD at 5% 026 170 0.86 0.36 024 1070 046 092 132 0.06

Table7.Yield performanceof oil palm hybridsat ARS, Pattukkottai (2020-2021) (8 yearsold):

Hybrids No. of bunches/ A\_/eragebunch FFByidd (kg/ FFBYidd
palm weight (Kg/palm) palm) (t/ha)
NRCOP 31 9.50 13.00 123.50 17.66
NRCOP 32 9.45 15.10 142.70 20.41
NRCOP 33 9.25 15.50 143.38 20.50
NRCOP 38 9.40 17.00 159.80 22.85
NRCOP 39 9.30 15.50 144.15 20.61
SEd 0.17 1.31 4.23 2.21
CD 5% 0.34 2.62 8.46 4.42

Among the replicated hybrids, the palm
height ranged from 4.61 to 5.18 m. The hybrid
NRCOP-32 recorded significantly the highest palm
height of 5.18 m. Thelowest palm height (4.61 m)
wasrecorded inthe hybrid NRCOP 39. Thepam
girth ranged between 2.93 m and 3.55 m and the
pamgirthwashigher inthehybrid NRCOP38(3.55

m). Thelowest pamgirthwasrecordedinthehybrid
NRCOP-31 (2.93 m). Number of |eaves produced
per year wasthe highestin NRCOP 39. The number
of femal einflorescence ranged between 10.98 and
11.75, wheress, the percentage of femaleflowers
was highin NRCOP 32 (66.00%). Dataonyield
attributes revealed that the number of fresh fruit
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bunches per palm are morein the hybrid NRCOP
31 (9.50) whichwasclosaly followed by NRCOP
32(9.45).Thehighest FFB yield per palm of 159.80
kg and FFB yield per hectare of 22.85 tonneswas
registered in the hybrid NRCOP 38 which was
closely followed by NRCOP 39 (20.61 t/ha).
Vijayarai

Thetrail waslaid out during July, 2011.
Among 10 crosses, significant differences were
recorded for palm height, palm girth and number of
bunchesper pam per year. Significantly higher pam
height wasrecorded inthe crossNRCOP-40 (3.53
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m) whichwasat par with the crosses NRCOP-32
(3.39m), 33 (3.35m), 35 (3.34m) and 37 (3.29m).
Girth of thepalmwassgnificantly higherinthepam
NRCOP-36 (3.22 m) which was at par with the
crosses NRCOP-34 (3.06m), 38 (3.23m) and 39
(3.15m) (Table 8). Number of bunches produced
per pam per year wassgnificantly higherinthecross
NRCOP-37 (10.83) which was at par with the
crosses NRCOP-31 (8.69), 34 (8.27) and 38
(8.82). Annual leaf production per palm, average
bunchweight (kg) and fresh fruit bunchyield were
not significantly different among the crosses.

Table8: Growth and yield parameter sof new crosscombinationsof oil palm

Nameof | Palm |Annual height | Paim | Number of | Sex | Numberof | Average FFBYield
thehybrid | height |increment (m) | girth leaves/ ratio | bunchey bunch kg/lpalm/ | t/hal
(m) (m) | palm/year Palm/year | weight (kg) year year
NRCOP-31 2.66 0.70 289 24.72 057 869 1429 125.02 17.87
NRCOP-32 | 339 0.85 282 2161 053 650 2082 13902 1988
NRCOP-33 335 089 283 2485 047 49 2319 11238 16.07
NRCOP-34 2.66 057 306 24.75 046 827 17.90 145.36 20.78
NRCOP-35 33A 090 292 2300 050 761 2129 16304 2331
NRCOP-36 229 050 322 2380 033 728 1644 11818 16.90
NRCOP-37 329 097 295 2325 064 1083 1883 20397 29.16
NRCOP-38 | 264 065 323 2450 052 882 1985 17649 2523
NRCOP-39 252 055 315 24.26 046 124 2037 14652 2095
NRCOP-40 353 101 283 2268 059 6.5 1801 120.35 1721
CD (5%) 0.461 0.11 0.236 NS NS 2.646 NS NS NS
SEM(x) 014 005 005 0# 0.02 050 081 920 131
CV (%) 9.044 255 4611 788 2728 2011 1555 2497 2497

Highyielding crossNRCOP-37

Highyielding crossNRCOP-47
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OP./Gen. 8D (I1): Evaluation of D x Phybrids
for dwarfnessand yield in oil palm
Vijayarai

The experiment waslaid out during, 2013.

Among 11 crosses and one control significant
differenceswerenot recorded for palm height, palm
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girth, number of leaves/ palm/year, sex ratio and
number of bunchesproduced per palm per year and
freshfruit bunchyield (Table 9). Average bunch
welght recorded wassignificantly higher inthecross
NRCOP-44 (16.57 kg) followed by NRCOP-43
(13.96kg) and NRCOP-50 (13.47 kg).

Table: 9 Growth and yield parametersof D X Phybridsin oil palm at Vijayar ai

Nameof Palm Annual Palm Number of | Sex | Number of | Average FFBYidd
thehybrid | height height girth(m) leaves/ ratio | bunched bunch kg/palm/ | tha
(m) increment palm/year Palm/year weight year
(m) (kg)
NRCOP41 | 203 064 289 2420 0.72 16.10 11.39 18274 | 2613
NRCOP-42 | 196 044 272 2480 061 1167 1263 14834 | 2121
NRCOP43 | 167 039 310 2350 057 151 1396 16015 | 290
NRCOP-44 | 212 057 285 280 064 1021 1657 16881 | 2414
NRCOP-45 | 180 049 310 2375 0.65 1361 11.90 16625 | 2377
NRCOP-46 | 172 041 287 2360 061 1105 1017 11217 | 1604
NRCOP47 | 187 045 282 2480 0.74 16.27 1230 201.64 |28.83
NRCOP-48 | 158 041 268 2530 0.60 1200 1205 14575 | 2084
NRCOP-49 | 158 025 283 2340 0.66 1246 1153 14335 | 2050
NRCOPE0 | 190 062 264 2380 055 1383 1347 18522 | 2648
NRCOPS5L | 172 0.29 281 2400 0.80 1252 1209 15107 | 21.60
Control 173 039 284 2420 057 1316 1161 15165 | 2168
CD (5%) NS NS NS NS NS NS 2.442 NS NS
SEm(+) 005 003 004 022 002 059 051 742 106
CV (%) 1805 1625 596 10.35 20.76 2179 1156 622 522

5.2Crop Production

OPJ/Agron. 12: Nutrient management studies
inoil palm under North East region

Pasighat

Planting was done on 09/08/2019 as per
thetrestment detalls. Thenutrient doseswereapplied
asper thetreatment detailsand growth parameters
wererecorded. The plant height wasrecorded to
be at par among all the treatments. However the
stem girth (55.60 cm) and number of leaves
produced (20.00) was recorded maximum in the
palms treated with 1500:750:1500 g NPK/ p/yr.
whichwasat par with treatment 1200:600:1200 g
NPK/ plyr

OP./Agron.13: Demonstration on oil palm
production potential in North East Region

The29 ol pdmseedlingsplantedintheyear
2006 is being taken up as the materia for this

“maximization plot and all therecommended crop
management practi cesare being adopted to harvest
maximumyied. Theaverageplant height, collar girth
and number of leaves produced per palm per year
recorded during 2020 asper the suggestion received
from DOPR Pedavegi is4.35m, 2.82mand 23.1
leavesper palm respectively. Foweringandfruiting
inal thepamshave been observedto besatisfactory
over theyears. The number of FFB produced per
palm was 9.30 with an average bunch weight of
18.10 kg and theyield wasrecorded to be 24.07 t/
ha

OP.J/Agron. 21: Plant Geometry and
Optimization of nutrientsin Oil palm:

Bavikere

Nutrient optimization in oil palm studies
beganin 2019 at Bavikere center using aFactorial
RBD design. The grading of NPK levelsasO, 1
and 2; N,-1200g, N,-2400g, P,-600g, P,-1200g,
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Table:10 Growth performanceof oil palm under nutrient management

. . No. Leaves
Treatments Plant height (cm) | Stem Girth(cm) S

900:450:900 g NPK/ ply 163.60 37.60 17.60
1200:600:1200 g NPK/ ply 137.40 53.20 19.60
1500:750:1500 g NPK/ ply 171.20 55.60 20.00

The dose may be fixed based on the

existing soil/ leaf andysgeport targep ng 146.20 37.80 15.60

20t/haand the dose of different fertilizer

may be modified based on the annual

anaysisreport.

CD at 5% NS 7.66 1.25

CV (%) 13.04 12.06 4.99

K,-1800g and K -3600 g. The study is still inits
early stages, but two years of data showed no
significant changesin pam height and girth across
thetreatments.

Plant geometry in Oil pdm studiesinitiated
during 2019 at Bavikere center with four spacing

viz., M1: 9mx 9mx 9m (Triangular planting); M2:
9m x 9m (Sguare planting);M3: 10mx 10mx 10m
(Triangular planting) and M4: 10mx 10m (Square
planting) in RBD designwithfivereplications. The
experiment is in initial stage and there are no
sgnificant differencesamong thetreatments.

Table 11: Effect of graded levelsof fertilizer dosage on growth parameter sof oil palm (Pooled data

of 2 years)
SI.No. | Treatment combination Plant height (cm) Plant girth (cm) No. of leaves
1 NOPOKO 188.36 104.79 20.25
2 NOPOK 1 221.35 130.34 23.10
3 NOPOK 2 191.00 125.82 21.74
4 NOP1KO 198.96 128.00 20.05
5 NOP1K1 206.25 149.29 21.81
6 NOP1K?2 176.40 101.32 19.92
7 NOP2KO 201.21 107.46 22.05
8 NOP2K 1 206.11 113.93 21.25
9 NOP2K 2 224.71 124.39 22.90
10 N1POKO 215.99 121.66 21.78
11 N1POK1 172.39 102.25 21.25
12 N1POK2 184.82 105.82 20.59
13 N1P1KO 222.43 145.29 23.08
14 N1P1K1 203.36 121.21 22.34
15 N1P1K2 215.25 132.54 22.76
16 N1P2KO 197.02 103.73 21.83
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17 N1P2K1 234.14 147.43 22.94
18 N1P2K2 216.68 131.93 21.90
19 N2POKO 168.82 101.86 19.86
20 N2POK1 188.71 113.92 20.77
21 N2POK?2 203.75 113.61 21.47
22 N2P1KO0 220.36 150.32 22.89
23 N2PIK1 203.08 112.56 21.86
24 N2PIK?2 213.96 131.29 23.72
25 N2P2KO0 226.06 138.84 23.47
26 N2P2K1 212.14 143.21 22.44
27 N2P2K 2 219.43 132.89 23.32

SEm 14.24 17.13 0.57

CD NS NS 1.65

Expt. 2: Plant geometry studiesin oil palm:

Table12: Effect of spacingon growth parametersof oil palm (2021-22)

Treatments Plant height (cm) Plant girth (cm) No. of leaves
M1(9m x 9mx 9m) 207.47 126.42 17.35
M2 (9mx 9m) 225.49 139.60 16.64

M3 (10mx10mx 10m) 210.73 134.17 17.84

M4 (10m x10m) 195.63 117.62 16.67
SEm 12.33 11.85 0.46

CD (5%) NS NS NS

CV (%) 11.94 20.27 4.92
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VI.EXPERIMENTAL RESULTSINARECANUT

6.1 Crop Improvement

Arec./Gen. 4. Evaluation of varieties and
establishment of mother blocksfor production
of quality plantingmaterial in arecanut

Activity |: Evaluation of released arecanut
varietiesin different agro-climaticregions

Centres. Shivamoggaand Wakawali

Shivamogga

Seven arecanut varieties viz., Mangala,
Sumangala, Sreemangala, Mohitnagar,
Swarnamangala, Madhuramangala and
Sreewardhini were planted at Honnaville Station
during 2015. Out of seven varietiesevaluated for
their growth charactersvariety, 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
Swarnamangaa(10.33). However other parameters
likeleaf length, leaf breadth, leaf sheath length and
leaf sheath breadth varied among thevarieties. The
highest green nut yield was observed in Mangala
(2.75kQ).

Wakawali

Thegrowth observationswererecorded at
fiveyearsof planting revealed that the plant height
ranged from 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) which
was at par with Sumangala variety (133.0 cm).
Mohitnagar recorded maximum number of leaves
(7.9) followed by Sreemangala (7.8) and
Madhuramangala(7.6) respectively.

Activity I1: Nucleusseed gardensfor varieties
Centres: Goa, Port Blair, Shivamogga and
Wekawdi

Goa

Nucleusseed garden of Hirehdli 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 10yearsof planting. Thepalmsarein bearing
stage and theyield during the current year varied
from 0to 54 nuts per palm per year.

Port Blair

Inorder to producequality planting materid
of arecanut variety Samrudhi for distributiontothe
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
cmwithan average of 10.2 leavesper palm.

Shivamogga

Hirehdli dwarf variety planted during August
2015 (Six year old ason 2021) showed a mean
collar girth (55.2 cm), plant height (162 cm) and
crown length(105 cm) with partially drooping type
of crown shape. Apart from that, the plant has
showed a mean collar girth (36.40 cm) and an
internodal length of 5.25 cm. A total number of
functional leaves(9.8), leaf length (115.0cm), leaf
breadth (42.2 cm), leaf sheath length (38.8cm), lesf
sheath breadth (14.3 cm) and 68.50 numbers of
leaflets per leaf wererecorded. However, out of 38
palms survived only 3 plants started bearing
inflorescence (at 55" month) producing a mean
greennut yield of 0.5kg.

Wakawali

Two arecanut varietiesi.e. Hirehali 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
t0 55.0 cm. The number of leavesvariedfrom 7.0
t08.0, leaf length 39.00t075.00 cm and | eaf breadith
39.0t0 65.0 cm.

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

Activity I11: Demonstration block of
Shriwar dhani variety of Arecanut

Centre Wakawali

The experiment has been planted with
Shriwardhani variety of arecanut asdemonstration
block in year 2015-16. The plant height of
Shriwardhani variety ranged from 147.0to 203.0
cm, the crown length ranged from 132.0 to 169.0
cmand the girth of palm ranged from 52.0to 68.0

intercropsstudied, Burmese coriander was suitable
intercrop under the plantation of arecanut variety
Samrudhi. Inclusion of Burmese coriander inthe
intergpaces of arecanut could give higher net returns
of Rs. 13,03,065/- asagainst Rs. 9,59,600/- inthe
arecanut solecrop. The B:C ratio of thistreatment
was 3.19 and hence, it wasrecommended for the
idandfarmers.

Arec./Agron. 20: Sudieson crown chocking
disorder in arecanut (Hidimundige)

Shivamogga

The experiment on management of the
Hidimundige disorder was laid out atAnaveri
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cm. The number of leavesvaried from 7.0t0 10.0,
leaf length 76.0to 112.0 cm and |eaf breadth 67.0
t082.0cm.

6.2 Crop Production

Arec./Agron. 18: Development of arecanut
based cropping systems for different agro-
climaticregions

Expt. 1. Evaluation of ar ecanut based cropping
system models

Port Blair

Arecanut based cropping system models
including herba spiceswereevauated under warm
and humid conditions of Andaman Idands. Of the

(BhadravathiTauk). Theobservationoninitia mean
number of healthy and affected leaves/plant and
healthy primary roots/sg.ft.areain crown chocking
affected demonstration garden reveaed that, upon
imposition of treatments healthy palmsproduced a
mean number of 47.8 primary roots/sg. ft.area, 9.4
healthy leaves/palm and 4.4 bunches/palm.
Wheress, affected plants showing partial recovery
and produced a mean number of 37.0 healthy
primary rootysq. ft.area, withamean of 5.1healthy
leavesand 2.07 number of bunches/palm.

Table. 1: Effect of integr ated management practiceson the Population dynamicsof biocontr ol agents
in therhizospher e soil of crown chocking affected gar den.

Date of Initial population | Final population
Place Biocontrol agents treatment (cfu) (cfu)
Imposition (BIT) (AIT)
Anaveri Tric.hoderma Spp. 1.2 6.0
BhadravathiTg. Bacillus spp. 22.08.2020 1.7 7.5
Pseudomonas spp. 04 0.9
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Population dynamics of biocontrol agents
(Trichoderma harzianum, Pseudomonas
fluorescence, and Bacillus megatarium) in the
rhizosphere soilsshowed aconsiderableincreasein
their population after oneyear of theimposition of
the treatments. However, among the biocontrol
agents, Bacillus sp. showed comparatively higher
population enumeration followed by Trichoderma
and Pseudomonas species respectively. Yearly
application of biocontrol agentshasenhanced better
lateral root production resulting in better uptake of
nutrientstheir by improving thecrop hedth.
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6.3 Crop Protection

Arec./Path. 8. Survey and surveillance of
Arecanut diseasesin Shivamoggadistrict

Roving survey was conducted during K harif
and Rabi seasons of 2021in different taluks of
Shivamogga district to assess the incidence of
different diseasesin the arecanut gardenswith the
crop ageranging between onetofifty years. The
survey datareved ed that, anong 156 arecagardens
visited in Shivamoggadistrict, except yellow | eaf
diseased| other diseaseswererecorded with varied
level of disease incidence. However, among the
diseases observed, leaf spot and inflorescencedie-
back were predominant in magjority of gardens
urveyed.

Table2: Survey and surveillance of Arecanut diseasesinShivamoggadistrict

No. of Disease I ncidence (%)
Taluk garSen Phyllost | Bacterial | Fruit | Bud | Crown | Inflore | Crown | Leaf |Ganoderma|Yellow
survey icta leaf Iegf rot rot rot |scence die|chocking |blight wilt leaf
ed spot stripe back
Shivamogga 320 745 31 156 29 21 913 364 |184 43 00
Thirthahalli 230 932 00 9%6.2 6.3 48 864 43 727 18 00
Hosanagara 180 1000 00 9.7 56 32 8.8 28 828 14 00
Shikaripura 200 730 192 247 31 06 715 420 |116 32 00
Soraba 90 465 9.8 285 23 00 523 26.7 95 34 00
Bhadravathi 320 864 26 142 44 12 857 326 |141 108 00
Sagara 20 0.8 00 A3 18 34 399 14 76.7 26 00
Mean 806 131 531 37 21 731 208 |408 39 00

During thesurvey, irrespective of thecausal
agent leaf spot disease incidence was recorded.
However, in mgjority of the gardens surveyed
Phyllogtictawasfound to be predominant wheress,

Coalletotrichumand Pestal otiopsis spp. werea so
noticed specially in Hosanagara Sagara and
Thirthahdli taluks.
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VII.EXPERIMENTAL RESULTSOFPALMYRAH

7.1. Crop Improvement

Palmy./Gen.9: Survey, collection and
evaluation of palmyrah germplasms

Centers: Killikulam and Pandirimamidi

Killikulam

Survey and collection of palmyrah
germplasmwasdonetoidentify dwarf and superior
pa myrah genotypesfor high neeraand nunguyield.
So far 265 number of Palmyrah germplasm
access onswere collected and arebeing maintained
as year wise germplasm blocks at Agricultural
College and Research Institute, Killikulam. The
germplasm accessions are being evaluated for
variousbiometric, yield andyield related characters.

Perfor mance of palmyrah germplasm collected
during 1995

Sgnificant variationisobserved among the
planted germplasm accessions. Among the
germplasm planted during 1995, accession 18 has
recorded maximum palm height (503.33 cm) and
leaf length (113.67 cm) whereas accession 38
recorded lowest palm height (199.52cm) and
accession 5 recorded 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)
whereasaccess on 34 recorded lower vauefor stalk
length (107.46cm).

Performanceof palmyrah germplasm collected
during 1997

The data recorded from the germplasm
planted in 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 (49.44n09)
inaccesson46. Thelength of theleaf wasfoundto
be highest in the accession 41 (134.33 cm) 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 mance of palmyrah germplasm 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 wasrecorded to
havehighest leaf length( 117.41 cm) and thelowest
leaf length (68.37cm) was recorded as accession
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 ger mplasm collected
during 2001

Theaccess onsplanted 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).

Perfor manceof palmyrah ger mplasm collected
during 2003

Among the germplasm access onsplanted
during the 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
thelowest pam height (101.24cm), number of leaves
(32.86n0s), leaf length(68.32cm) and stalk
length(57.51 cm)

Perfor manceof palmyrah ger mplasm collected
during 2004

Among the 2004 planted germplasm
accessi ons, the accession 160 recorded increased
palm height (163.78 cm) accession 164 recorded
lowest plant height (109.38 cm). Accession 165
wasrecorded to havehighest leaf length (81.22 cm)
andthelowest leaf length (66.76 cm) wasrecorded

97



mm  [CAR-AICRP ON PALMS

as accession 164.The accession 168 recorded
highest number of leaves( 39.44nos) and accesson
173 was recorded lowest number of leaves
(37.13n0s). Accession 169 recorded higher value
for stalk length (89.81cm) whereas accession 164
recorded lower valuefor stalk length (53.41cm).

Perfor manceof palmyrah ger mplasm collected
during 2005

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

Perfor mance of palmyrah germplasm collected
during 2006

The data collected from germplasm
access onsduring theyear 2006 showed maximum
palm height (180.24 cm ) with the accession 196.
Theaccession 180 hasrecorded lowest plant height
(83.27cm). Accession 184 recorded more number
of leaves (37.34 nos), accession 192 recorded
increased |eaf length (89.55 cm), lesser number of
leaves (30.32) and lowest | eaf ength (65.42cm) was
recordedin on 196. Accession 186 recorded
higher valuefor stalk length (75.12cm) whereas
accession 190 recorded lower valuefor stalk length
(55.26cm).

Perfor manceof palmyrah germplasm collected
during 2007

Among the germplasm collected during
2007, the accession 204 recorded increased palm
height (161.74 cm) accession 208 recorded lowest
plant height (103.26 cm). Accession 207 was
recorded to have highest leaf length( 83.62 cm)
andthelowest leaf length (68.73 cm) wasrecorded
as accession 198. The accession 203 recorded
highest number of leaves( 36.19nos) and accesson
197 was recorded lowest number of leaves
(27.47n0s). Accession 206 recorded higher value
for stalk length (77.33cm) whereas accession 202
recorded lower valuefor stalk length (42.57cm).

Perfor mance of palmyrah germplasm collected
during 2008

Among the 2008 planted accessions, the
accession 209 has recorded maximum valuesin
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terms of plant height(116.45 cm), number of
leaves(19.56), leaf 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
on 217 recorded lowest leaf length(56.45¢cm)
and stalk length(43.77cm).

Perfor manceof palmyrah ger mplasm collected
during 2009

Much variation was observed among the
accessions 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 pdm height (75.16¢cm) was
recordedin accesson 248 wheresslowest lesf 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) inaccession 224. Maximum stalk length
(37.11cm) was recorded in accession 225 and
lowest stalk length (33.42cm) was recorded in
accession 223.

Perfor manceof palmyrah ger mplasm collected
during 2010

Among the accessions coll ected during the
year 2010, accession 256 has recorded maximum
palm height (113.92cm), and stalk length
(67.77cm).Maximum number of leaves(32.54n09)
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 lesf length (55.64cm) wasrecorded
inaccession 255 and minimum stalk length (33.17)
Inaccession 258 wasrecorded.

Perfor mance 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)
was recorded in accession272 Minimum palm
height(63.67cm) and minimum number of leaves
(23.22n0s) was recorded in the accession 263 .
Minimum leaf length (54.20cm) wasrecordedin
accession 264 and the minimum stalk length
(29.46cm) wasrecorded in accession 275.
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Performanceof palmyrah germplasm collected
during 2012

Among thegermplasm 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.

Perfor manceof palmyrah ger mplasm collected
during 2013

Much variation was observed among the
accessions planted during 2013 The accessions
planted during 2013 showed maximum palm height
(61.46 cm), and leaf length (45.26 cm) with
accession 290. The maximum number of leaves
(23.84n0s) was recorded in accession 291.The
maximum stalk length(34.65 cm) wasrecordedin
the accession 289. Accession 288 recorded lower
vauesfor pdmheaght (47.16cm).Minimum number
of leaves (19.33 nos) wererecorded in accession
295. Accession 289 recorded lowest leaf length
(35.83cm). Thelowest 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
2001started flowering. In 1995 planted germplasm
onsthehighest bunchweight (5.8kg), average
number of fruits per bunch (6) wasrecorded with
Acc. No. 02/95followed by Acc.no.22/95 after 25
yearsof planting.

Among the 10 accessions of 1997 planted
germplasm, Acc. No. 1/97 hasrecorded the highest
bunch weight (9.2kg) where as maximum number
of fruitsper palmwasrecorded in ACC.no.25/97.

IN2001 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 ons.

Pandirimamidi
Survey and collection of palmyrah
germplasmwasdonetoidentify dwarf and superior

pa myrah genotypesfor high neeraand nunguyield.
So far 272 number of Palmyrah germplasm
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onswerecollected and arebeing maintained
as separate year wise germplasm blocks at
Horticultural Research Station, Pandirimamidi. The
germplasm accessions are being evaluated for
variousbiometric, yield andyield related characters.

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

Germplasm collected duringtheyear 2020-21

In the year 2020-21 one accession was
collected from the Burugupudi village of
Korukondamandal, East Godavari district, Andhra
Pradesh. Thelocation detailsarelatitudeof N 17°
7 14.79"and longitude of E 81°49'49.32". Thedata
recorded are palm height of 9m, circumference 2m,
gpread in EW directionis3.5m, and NSdirectionis
4.2.m, number of bunches per palm is 12. The
average number of fruits per palm is 1000, and
stones per palm recorded is 2500.

Palmyrah germplasm fruit datacollected in the
year 2021

In 1991 planted germplasm accessionsthe
highest bunchweight (9kg), averagenumber of fruits
per palm (52) wasrecorded withAcc. 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 as maximum number of
fruitsper palmwasrecorded in ACC.no.5/93.

INn2000 year planted germplasm accessions
flowering was observed only infew palmsamong
them the highest bunchweight (14kg), fruit weight
(1850g) wasrecordedinAcc.18/00.ThisAccession
isidentified as bigger sized fruits among all the
germplasm accessions.

Inthe 2001 planted germplasm accessions,
Acc. No. 43/01 hasrecorded the highest number
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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).

Palmy.,/ Gen, 10: Survey, Insitu characterization
and conservation of PAmyrah germplasmsfor specid
traits.

Centres. KondaM allepally and Sabour
KondaMallepally

Nalgondadigtrict of Telanganastateisvery
popular for pamyrah palm. Thereishuge number
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of pamsintheregion and arebeing used for tapping
sncemany years. Toexplorethe diversegermplasm
intheregion, asurvey wasundertakenfor collection
of pamyrah germplasm from Nagondadidtrict with
specific focus on dwarf types. A total of 30
accessions were collected in the survey from
Ganugubelli, Gundrampally, Udthalapally and
Ratnavaram villages in Nalgonda and Suryapet
districtsduring theyear 2019 and 2020. The data
onuniquetraitsof each onweredocumented
and are presentedinthe Table 1.
Amongtheaccessions, AccNo. HRSTSK - 10 had
recorded the highest neerayield (23.12 litres per
palm per day) followed by Acc No. HRSTSK - 3
(21.37 litres per palm per day).
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Sabour Centre

The state of Bihar hasalot of potential for Palmyrah
cultivation. Sincetimeimmemorial, the tappers (Pas
Community) haverelied on thetreesfor their living.
The trees are mostly used to produce and sell
fermented neera and tuber-roots. In the years 19-20
and 20-21, a survey was conducted in the blocks of
Bhagal pur, Banka, Patna, and Nalandato record the
germplasm with specific features, primarily a dwarf
type. Inthe blocksinspected in Bhagal pur and Banka,
no dwarf palmyrah trees were found, however in
Nalanda and Patna, just afew dwarf palmyrah trees
were observed. The tree was identified, numbered,
and passport information was gathered. The tree
height ranged from 5.4 to 6.5 metres in these
germplasm. The number of leaves at the top varied
from 8 to 12 and the collar girth varied from 1.28 to
1.67. In terms of neerayield, it was observed that it
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produced an average of 8.90- 18.11 Its/ day for only
one and a half months during the season.

7.2. Crop Production

Palmy./Agron.23: Standardization of rooting
media and containers for palmyrah (Borassus
flabellifer L.) seedling production

The trial was initiated during the month of
November 2020. The existing mediaviz., Soil, Sand,
Farm yard manure, Vermicpost and composed coir
pithweresdectedin 2:1:1 ratio and thefour containers
namely Black polythene bag (12.5 x 50cm), Bamboo
tube (12.5 x 40cm), PVC tube (12.5 x 50cm) and
Banana Pseudo stem sheath (12.5 x 50 cm) were
used to the selected media by placing uniform seed
weight of palmyrah seed aswell asby dipping Imdia
6g/kg+ GA, 1000MG/L to the treatmental
regquirements.

Table 2: Effect of media on growth and development of palmyrah seed and seedlings

Days taken | Percentage | Number | Seedling
Experiment | for of of leaves /| height
sprouting | germination |seedlings| (cm) @
(days) (%) @ 210 | 210 DAS
DAS
T,-Soil (Control)+Imida6g/kg+
GA31000mg/L 120 18 1 70
T, Soil + Scarification +Imida6g/kg+
GA31000mg/L 110 25 1 85
T,-Soil, sand and FYM mixedin 2:1:1ratio +
Imida6g/kg+ GA31000mg/L 105 24 1 80
T,-Soil, sand and vermicompost mixedin2:1:1 +
Imida6g/kg+ GA31000mg/L 0 55 3 120
T.-Soil, sand and poultry manure mixed in
2:1:1 Imida6g/kg+ GA31000mg/L 102 30 1 88
T,-Soil, sand and composted coir pith mixedin
2:1:1+ Imida6g/kg+ GA31000mg/L 108 3H 2 75
Mean 105.83 3117 15 86.33
C.D (.05) 2433 3.20 0.20 4.37
CV % 153 6.82 92.11 3.36
SEd 114 150 150 2.05

T,-Soil, sand and vermicompost mixed in 2:1:1+ Imida
60/kg+ GA31000mg/L taken lessnumber daystaken
for sprouting (90 days) compared to other treatment
and T, —Soil (Control)+ Imida6g/kg+ GA31000mg/

L taken 120 daysfor sprouting. In case of percentage
of germination T, gave the highest germination rate
(55%) while T, gave lowest germination rate (18%)
compare to T, (25%) T, (24%), T, (30%) and T,
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(35%) respectively. T,-Soil, sand and vermicompost
mixedin 2:1:1 + Imida6g/kg+ GA31000mg/L had a
maximum seedling height of 120cm while those in
the T, —Soil (Control)+ Imida6g/kg+ GA31000mg/L
had the lowest height at 70cm.with respect to
container , T, —Black polythene bag (12.5 x 50 cm)
gavethe highest germination rate (52%) followed by
T,-Bamboo tube(12.5 x 50 cm)at 33%, and T,-PVC
tube (12.5 x 50 cm) at 30%. Similarly t, —Black
polythene bag (12.5 x 50 cm) recorded maximum
seedling height of 125 cmfollowed by T -Bamboo tube
(12.5x 50 cm) 85 cm.

Pandirimamidi

Among the rooting mediacombinations Sail,
sand and vermicompost mixedin 2:1:1 Ratio (T3) and
T6 (coir pith) recorded the lowest number of days
taken for sprouting (89) whereas highest number of
days (106) is recorded in the control (Table 48).
Among the treatments highest percent of germination
(84) recorded in T4 and lowest in control (67). The
more seedling height (63 cm) is recorded in T3
followed by T6.

Among the containers used for nursery
planting, lowest number of days(89) taken for the
sprouting in polybagswhereas highest number of days
taken for sprouting (110)in Bamboo tubeswhich are
significantly different (Table 49). Highest per cent of
germination of stones (79) is recorded in poly bags
(T1) followed PV C tube (61) which are significantly
different. Lowest germinationisrecorded in bamboo
tube (38).

Sabour :

The response of different soil mixture and
container was evaluated. The germination response
in“black polybag”, the soil mixture (soil+Sand+Vermi
Compost) intheratio of 2:1:1 (T,) resulted in 80%
germination at 210 DAS. On the contrary TS & T
i.e. the Soil mixture with Poultry manure and
composted coir respectively had 50% germination
at 210 DAS. In Case of plastic (PVC) pipe al the
treatments except T, & T, i.e. the soil mixture with
sand and composted Coir respectively in theratio of
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2:1:1 had germinated at 210 DAS. However with a
period of timealmost all the seeds germinated in both
the containers. The no. of leaves were found to be
highest (showing the vigour) intreatment T, T & T,
in case of black polythene bag whereas it was
highestintreatment T, T, T, T.& T in PVC pipewith
amaximum length of 100 cm. and above, observed
at 330 DAS.

7.3. Post Harvest Technology

PHT-1 Sandar dization and Commer cialization
of Inflorescence Sap Extraction and
Inflorescence Sap Based Products (Jaggery,
Palm Sugar and Candy)

Pandirimamidi centre

Inflorescence sap (Neera) collected through CPCRI
cool box method processing by pasteurization followed
by PET bottle packing and sterili zation gives maximum
shelf life of 30 days under refrigerated conditions.
With sodium benzoate of 0.1 % gives 30 days under
room temperature and 120 days at refrigerated
conditions (Table 3).

Table 3: Shelf life of neera at different conditions

Particulars Fresh sap ;éré‘gd
Room temperature |5- 6 hrs| 24 hrs

Refrigerated 12 days| 15 days

SB

100 ppm l4days |20days

500 ppm 20days |20days
1000 ppm 30days |30days
Sap at deep freezer with 1000 ppm SB more than
120 days.

Kondamallepally centre

Sap collected through both CPCRI method and
traditional pot method with lime and observations as
follows. pH wasfound to be neutral (7.0) inthe neera
collected in the CPCRI pot and maximum TSS (12
°B) was recorded in CPCRI pot (Table 4).

Table 4 Quality characters in different neera collection pots

S. No.| Quality characters Traditional method (clay pot) | CPCRI Neera collection pot
1 P 7.60 7.00
2 TSS (°B) 10 12
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Pandirimamidi centre

Freeze drying of inflorescence sap wastaken
up with different concentration of maltodextrin for
developing of powder at low temperature (-60°C) and
successfully devel oped the same and the powder had
excellent aroma and taste, but shelf life at room
temperatureis poor and as compared to fresh neera,
reconstituted neera prepared by re-dissolving the
powder in water, shows no loss of reducing sugars
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(Table 5). Further studies is in progress The
transformation of palmyrah neerainto adry powder
by freeze-drying seems to be a useful technique for
the preparation of reference materials. The powder
obtained ishighly hygroscopic and isto bedried below
acritical moisturelevel, and the subsequent exposure
to humidity of air hasto berestricted to obtain long-
term stability.

Table5 Propertiesof freezedried palmyrah sap powder*

Malto dextrin % Sap powder (%) | Solubility (%) m.c (%w.b) pH TSS, °Brix
0 95 97.37 5.26 71 10

25 10.75 95.35 6.98 7.2 115

5 12 93.75 4.17 7 14

7.5 13 92.31 3.85 7.1 16.5

10 145 89.66 3.45 7.2 17

Anti fermenting solutionsfrom herbal based was
tested for various plant based and found that Jack
tree bark based herbal formulation gives positive
resultsto arrest thefermentation inthe place of lime
for collecting Neera,

PHT-2: Sandardization of Tuber Flour Based
Food Products (Like Pizza, Bakery items,
confectionery, health mix etc.)

HRSPandirimamidi

Compositeflour (CF) wasformulated and
prepared by mixing 50% pa myrah tuber flour, 25%
whesgt and 25% millets, effect on dough making and
baking qualities. Shelf life studies conducted with
packaging materials like LDPE, HDPE and
metalized polyester showed no infestation after 60
daysin all packaging and flour can be stored in
metalized polyester upto 180 days.

PHT-4 Standardization of Preservation
Technique for Palmyrah Tender Fruit
Endosperm
Pandirimamidi

Shelf life of tender fruit endosperm was
evaluated with various brix of sap. Nungu kept in

brix of 20 %, and 30 % under refrigeration condition
can be stored up to 2 monthswith dlight col our change
after 11 months. However, the sweetness was
retained.

PHT. 5: Popularization of climbing device
Pandirimamidi

Thetraining on climbing devices (Joseph model) was
conducted for tappers during the neeratapping inthe
month of January to March 2021. The feedback from
the climberswas collected which indicated that skilled
climberswere not showing interest in climbing device
and only young people and unskilled persons have
shown interest in climbing device. People suggested
some modification to fit to girth of the Palmyrah and
same was discussed with manufacturers for
modifications. Further studies are in progress to
improvethe climbing deviceto suit palmyrah palm.

Kondamallepally centre

The climbing device (Joseph model) were
procured to give training to the youths and training
programme conducted in the month of March, 2021
and data collected is presented in Table 6.

Table 6: Data on traditional method climbing and Joseph modé climbing device.

S. No| Particulars Traditional method Joseph Model device
1 Time taken to climb each tree 3 minutes 10 minutes

2 Ease of the climbing (Easy, Tough) Easy Tough

3 Safety features (Good, Average, Poor) Average Poor
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Sabour centre

TheJoseph mode of climber wasprocured
in the last year and were used for climbing a
pamyrah-treeinameeting with about 28 loca youth
farmers. Thedifficultiesinclimbing thepamyratree
wasfelt again. It was concluded that without the
correction/ modification, itisnot possibleto climb
and comedown onapamyratreeasthemachineis
designed for the coconut in which the stumpsare
found smooth and of the same girth from the bottom
tothetop of thetree.
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PHT. 6: Evaluation of Palmyrah tender fruit
processng machinedeveloped by CIAE centre.
Pandirimamidi

Palmyrah Endosperm Remover was
received from CIAE regiona centre, Coimbatore
in the month of June 2020 and evaluated for
endosperm removal for consumption. Themachine
wascompared with manua extraction of endosperm.
Pamyrah Endogperm Remover ismanually operated
with oneperson.

Theyoung fruitsof 50 numbers collected
from germplasm block of HRS Pandirimamidi. The
endospermwas collected by both traditiond practice
aswell asmanual operated Palmyrah Endosperm
Remover.

Time taken for endosperm removal (seconds) Whole endosperm (Nos)
Mean SD Ccv Mean SD Ccv

Traditional practice 43.76 2.86 0.07 1.10 0.86 0.78

CIAE machine 37.70 251 0.07 2.26 0.85 0.38

Timetaken for Endosperm removal fromfruit was
37.70 secondsfor using CIAE manually operated
machineand in case of traditional practiceit was
43.76 seconds. Endosperm damageor cuttingisless
by using machineascomparedtotraditiond practice.
It isalso observed that drudgery was reduced by

using the machine. Safety is 100 percent as
compared traditional practiceand unskilled person
can operate the machine, where as traditional
practice only skilled person can do. Recovery of
wholeendospermis2.26 usng CIAE machinewhere
asonly 1.10for traditional practice.
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VIIT.EXPERIMENTAL RESULT SIN COCOA

8.1. Crop I mprovement
Cocoa/Gen.5: Evaluation of Cocoa clones/
Hybrids

Expt. 1: Performanceof cocoavarieties/
hybridsasinter crop in coconut gar den

Centers: Ambajipeta, Veppankulam and
Kasaragod.
Ambajipeta

Toevauatethesuitability of cocoavarieties/
hybridsasintercrop under coconut, six varieties/
hybridswere planted asintercrop in coconut during

2008-09. Therewasno significant differenceamong
thecocoalineswith regard to girth, height at first
branching and canopy spread (Table 1). Plant height
andgemgirthwasmaximuminVTLCH-2(314.70
cm and 42.71 cm respectively). With respect to
yield for theyear 2020-21, VTLCH-2 recorded
significantly higher dry beanyield (2.13 kg/tree/
year) and it wasfollowed by VTLCH-4 (1.65kg/
tree/year). Further number of beans per pod was
adsohighestin VTLCH-2 (45.60) whichwasat par
withVTLCH-4 (42.10). Singledry beanyield was
maximuminVTLCH -2 (1.23g) whichwasona
par withVTLCH-4 (1.14 g)

Table 1: Performance of cocoa clonesfor growth and yield parameters:

Plant . FlElgliEr Pod No. of | No. of Sl lE Dry bean
Cloned/ . Girth 1 . drybean |
- height . weight | beans | pod per . yield/tree/
varieties (cm) | branching weight
(cm) (9) |perpod | plant year (kg.)
(cm) (9)
VTLCC-1 | 28229 | 3748 | 7348 |40350 | 4040 | 3275 1.01 1.14
VTLCH-1 | 301.35 | 3867 | 76.79 |411.25 | 39.05 | 37.83 1.05 1.36
VTLCH-2 | 31470 | 42.71| 79.35 |490.00 | 45.60 | 46.00 1.23 2.13
VTLCH-3 | 274.04 | 38.44 72.36 41250 | 40.44 35.58 1.07 131
VTLCH-4 | 299.41 | 39.28 | 6297 |443.00 | 4210 | 3941 1.14 1.65
VTLC-1 30053 | 3758 | 66.03 |324.25 | 39.88 | 38.58 0.96 1.28
SEm+ 12.40 1.98 10.03 31.63 1.36 2.59 0.03 0.12
CD at 5% NS NS NS 95.34 411 7.82 0.10 0.36
Veppankulam K asaragod

Six clones/ hybrids are being evaluated as
intercropin coconut for yield and quality of cocoa
from 2008 & CRS, Veppankua m. Theobservations
on economic traitsare presented in Table2. The
number of podsvaried between 33.22 (VTLCH1)
and 25.65 (VTL C1). Thehighest singlepod weight
wasrecordedin VTLCH1 (142.34g) and thelowest
iInVTLC1 (86.23g). The number of beans per pod
ranged from21to 31. Thedry beanyieldwashigher
INVTLCH 1 (1.81 kg/tree) whichwassignificantly
different from other clones evaluated except
VTLCC1 (1.66 kg/tree). Thesingledry beanweight
wassignificantly higher (1.97 g) inCTLCH1 over
all other clones.

Performance of thirteen cocoa clones/
seedlingswaseva uated asintercropin 54 year old
WCT coconut gardenin RBD withtwo replications
since 2007-08. The data on mean pod yield (7
years) showed that higher number of podswas
recordedin VTLCH2 (46.7 and 39.3 podsfor clone
and seedlings progeny, respectively) followed by
VTLCH 1( 401.1 and 40.4 pods) and VTLC 5
(33.0and 41.3) Similarly dataonmean dry bean
yield showed that higher dry bean yield was
recordedin VTLCH 2 among plantsraised from
graftsand seeds. Impact of cocoaintercropping on
coconut yield was studied and theresultsrevealed
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Clones No. of Singlepod No. of beans/ Singledry bean Drybean
varieties |pods/tree| weight(Q) pod weight(g) yield(kg/ tree)
VTLCC1 27.21 131.11 24.11 1.00 1.66
VTLCH1 33.22 142.34 3121 1.97 181
VTLCH2 29.65 113.16 22.15 1.00 1.53
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

that coconut yield wasincreased (10.62) % over
pretreatment yield.

Expt. 2: Multi-location trial (MLT) of cocoa
clonesunder palms

Centres: Aliyarnagar, Kahikuchi, Ratnagiri and
Vijayara
Aliyarnagar

A total of 13 numbers of cocoa clones/

hybrids along with one check variety (VTLC-9)
were established as intercrop in coconut during

2013-14 at aspacing of 3.75m x 7.50 mwithtwo
replicationsand six cocoaplantsper genotype. Data
pertainingtotheyield and yield components (Table
3) showed significant variations across the
parameters studied. Among the genotypes under
eva uation, V TL CP-16 recorded maximum number
of pods per tree (45.8), number of beans per pod
(41.7), pod yield per plant (19.2 kg), singledry bean
weight (1.4 g) and dry beanyield per plant (2.1 kg)
followed by VTLCP-15 which hasrecorded 1.8
kg dry beanyield plant™.

Table3:Yield and itsattributesof cocoa clonesunder palmsat Aliyar nagar centre

Clones Noof |Averagepod| No. of Podyield | Singledry bean | Dry bean weight

varieties |podgtree| weight(g) |beangpod| (kg/plant)| weight (Q) /plant (kg)
VTLCP-1 389 415.9 32.8 15.6 1.2 14
VTLCP-3 304 381.4 36.7 10.8 11 15
VTLCP-5 36.4 394.2 29.5 134 10 13
VTLCP-6 325 396.4 33.8 11.2 1.0 1.0
VTLCP-8 28.9 432.7 35.9 11.8 12 1.3
VTLCP-9 34.7 430.8 37.1 135 13 16
VTLCP-10 315 450.4 36.4 13.6 1.0 1.3
VTLCP-11 38.9 374.8 335 13.2 11 16
VTLCP-12 36.7 452.8 30.8 154 12 13
VTLCP-13 334 444.6 31.9 13.7 1.3 1.2
VTLCP-14 32.8 425.9 34.7 13.2 11 13
VTLCP-15 39.7 486.1 38.9 17.8 14 18
VTLCP-16 45.8 461.8 41.7 19.2 14 2.1
VTLC-9
(Contral) 32.8 375.9 30.4 121 1.0 1.2
SEd 1.6 6.2 1.0 0.6 0.02 0.04
CD (P=0.05)| 34 13.6 2.2 14 0.04 0.1
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Kahikuchi

Out of 16 cocoaclonesgrown asintercrop
in coconut garden during 2015-16, the highest plant
height (288.0 cm), stem girth (37.8 cm), Jorquette
height (0.8 m), plant spread (E-W and N-S) and
canopy area(8.95 m?) wererecorded during 2020
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21inVTLC-20 followed by VTLC -18 and the
lowest values for the above characters were
observed in EYT. Cocoa clone VTLC-20 also
registered maximum no. of pod/tree (39.0), no. of
bean/pod (41.8) and dry beanyield/treelyear (2.28
kg) asagaingt thelowest under EY T (Table4.

Table4: Yield attributing char acter sand yield of cocoa clonesand hybrid in coconut gar den

Cloned No.of pods/ | Weight ofpod | Wt. of single No. of Dry beanyield
varieties treelyear (9 drybean(g) | beans/pod (kgltree)

VTLC-13 32.0 397.5 11 34.1 1.20
VTLC-15 30.1 391.6 11 32.8 1.08
VTLC-17 310 406.0 12 35.2 1.30
VTLC-18 33.2 460.0 1.2 38.8 1.55
VTLC-20 39.0 492.0 1.4 41.8 2.28
VTLC-23 29.5 375.0 1.2 38.0 1.34
VTLC-25 30.0 370.3 11 36.0 1.18
VTLC-28 28.3 350.0 11 35.0 1.09
VTLC-36 30.0 370.5 1.0 35.6 1.07
VTLC-38 28.4 330.4 1.2 36.0 1.21
VTLC-39 31.0 328.0 0.98 34.0 1.03
VTLC-40 320 384.8 0.99 375 1.19
VTLC128 34.6 410.6 1.0 36.4 1.25
VTLC-4A 29.0 398.5 1.1 34.6 1.10
VTLCH-1 311 388.5 1.1 37.0 1.27
EYT 28.2 327.0 0.97 320 0.88
SEm+ 1.15 9.42 0.05 0.58 0.17
CD(P=0.05) 2.43 19.81 0.11 1.22 0.35
Ratnagiri VTLC-17 hasrecorded highest plant girth 29.60

The experiment wasinitiated during 2012
incoconut (D x T) to evaluate performance of 21
cocoa clones. The growth and yield attributing
charactersof cocoaand coconut arerecorded and
result reveal ed that at the age of 8th year theclone

cmwith height of 2.65 m., 8.38 M2 canopy area.
The same clone has produced highest pod yield
(26.14/ tree), sngledry beansweight (1.22 g), and
there were 58.24 beans per pod, with adry bean
weight of 1.1 kgtree.
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Table5: Yield performance of cocoa clonesunder coconut palms

. No. of pods | Weight of | Weight of single| No. of |Drybeanyield
Clonesivarieties | " 0% | " 0@ | drybean(a) | benspod | (kyftred

VTLC-1 7.21 368.10 56.88 1.01 0.510
VTLCP-3 6.25 226.12 23.24 0.98 0.390
VTLC-13 7.24 210.14 31.22 111 0.570
VTLC-15 21.25 346.50 52.24 1.16 0.940
VTLC-17 26.14 386.20 58.24 1.22 1.010
VTLC-18 14.25 374.12 55.16 1.04 0.714
VTLC-25 11.20 378.10 52.17 1.08 0.708
VTLCP-8 14.25 372.00 52.47 1.22 0.614
VTLC-37 8.26 356.10 50.22 1.14 0.622
VTLCP-6 11.25 382.16 52.20 1.04 0.824
VTLCP-10 12.70 375.22 56.70 1.08 0.828
VTLC-128 16.20 394.12 62.26 1.07 0.838
VTLCP-9 15.25 372.18 57.26 0.99 0.756
VTLCP-1 11.20 209.14 31.20 1.05 0.744
VTLCP-5 12.40 395.20 53.22 0.76 0.812
VTLCP-16 22.26 391.20 54.00 0.96 0.890
VTLCP-14 11.25 361.27 52.20 1.03 0.792
VTLCP-11 17.28 362.24 53.25 1.14 0.814
VTLCP-12 6.25 210.18 34.28 0.95 0.477
VTLCP-15 12.20 381.29 55.89 1.16 0.864
VTLCP-13 14.10 367.81 50.76 0.98 0.625
Mean

SEmzt 4.95 48.22 8.31 0.04 0.228
CD at 5% 14.86 144.67 24.86 NS 0.681

Vijayarai Centre, KerdaAgriculturd Universty, Velanikkara

Theevduaionwasinitiated inadult oil palm
gardenduring 2012-13. Amongthe 12 varietiesand
2 hybrids evaluated, there were no significant
differencesfor dl growthandyield charactersduring
2020-21 (Table6).

Expt. 3: Establishment and maintenance of
polyclonal garden for the production of quality
planting material

Thrissur
Establishment of clonal garden

Clonal gardensare established by planting
better combinersin aspecified manner for themass
production of genetically improved seeds. Ninety
percent of India’scocoaplantations are established
with seed material produced from CocoaResearch

KAU maintainsonebiclona garden and ninepoly
clonal gardens. DetailsaregiveninTable7.

Vegetative multiplication of genotypesfor
establishing polyclonal garden

Varieties were budded and kept in
nursery to establish anew polyclonal garden and
distribution to other institute for establishing
polyclonal gardens. Out of 1000 plants budded,
818 were successful.

Maintenanceof existing clonal gardens
Clonal gardensare maintained by regular
irrigation (Once in 5-7 days during dry period),
fertilizer gpplication (Irrigated: 4times(April- May,
Sept- Oct, Dec & Feb), measuresfor managing pest
and diseases on need basis, weed management at
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Table6: Growth and yield parameter sof clonal varietiesand hybridsof cocoaintercropped in oil

palm
Clones/ Sem | Canopy | Number | Average Pod Number | Average | Dry bean
verietes girth | area | of pods pod yield/ | of beans bean | yield(kg/
(cm) | (m? |per plant |weight ()| plant (kg)| per pod |weight (g)| plant)
VTLC-1 33.82| 17.14 9.51 286.66 2.70 43.50 0.97 0.41
VTLC-9 36.69 | 16.14 20.60 483.33 10.75 36.25 1.37 1.06
VTLC-13 [40.02| 16.91 24.45 443.33 10.17 41.75 117 1.29
VTLC-17 |3241| 14.85 18.08 512.50 9.22 38.50 1.35 1.05
VTLC-18 |3341| 1421 27.33 332.50 9.34 37.25 124 125
VTLC-20 |3342| 15.59 15.16 473.33 7.12 47.25 1.27 0.91
VTLC-25 |3357| 16.14 18.87 470.83 8.15 48.50 1.43 134
VTLC-36 |34.69| 15.53 7.80 420.00 331 45.50 1.35 0.49
VTLC-37 |33.88| 14.92 14.41 292.50 4.19 40.75 1.02 0.61
VTLC-57 |40.29| 17.76 42.67 360.83 15.31 37.50 0.95 1.51
VTLC-65 |35.27| 16.51 25.37 315.00 8.22 39.00 1.03 117
VTLC-128 | 3590 | 14.98 17.66 372.50 6.79 40.75 1.32 1.07
VTLCH-3 [30.52| 13.34 10.62 439.16 4.62 41.50 0.91 0.40
VTLCH-4 |31.65| 15.80 11.96 505.00 5.69 39.00 1.26 0.6
CD (5%) NS NS NS NS NS NS NS NS
SEmM(x) 0.89 0.37 2.87 25.20 1.07 1.19 0.05 0.11
CV (%) 9.75 | 15.18 67.93 18.85 59.81 10.14 154 |81.68
Table7: Cocoa clonal gardensof KAU, Thrissur
Garden No. of parents | No. of plants | Year of planting
Polyclonal garden| 12 120 1989
Polyclonal seed garden|| 38 228 1993
Biclonal Seed garden 6 1243 1996
Polyclonal Seed garden 1| 5 100 2000
Polyclonal Seed Garden IV 8 1100 2005
Polyclonal Seed GardenV 7 946 2006
Polyclonal Seed Garden V|1 10 400 2010
Polyclonal Seed Garden VI 6 286 2010
Polyclonal Seed Garden V111 8 299 2014
Polyclonal Seed Garden I X 5 178 2016
Polyclonal Seed Garden X 6 139 2020
Total 105 5039
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Table 8:Budding detailsof varieties

Sl. | Variety | No.of plants | Successful

No. budded bud take

1 CCRP4 100 80

2. CCRP5 200 170

3. CCRP6 50 40

4. CCRP7 100 85

5. CCRP8 100 89

6. CCRP9 100 78

7. |CCRP11 100 86

8. |CCRP12 100 77

9. |CCRP13 50 39

10. |CCRP15 100 74
Total 1000 818
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required intervals, harvesting at pod maturity.
Management of pestsand diseasesfor budded plants
innursery isby regular spraying with insecticides
andfungicides.

Expt. 4: Establishment, maintenance and
evaluation of polyclonal cocoaclonesin oil palm
gardens
Vijayaral

Fourteen Cocoaclonesnamely VTLC-5,
VTLC-7,VTLC-8,VTLC-9,VTLC-10,VTLC-
11,VTLC-15,VTLC-19A,VTLC-30A,VTLC-
61, VTLC-63, VTLC-65, VTLC-66, VTLC-68
obtained from CPCRI, RS, Vittal wereplanted in
RBD withthreereplicationin 27 yearsold oil pam
garden, inAugust 2017. Trial waswell maintained
with recommended fertilizer gpplication under drip
irrigation. Pruning wasdonetwiceayear inthemonth
of June and September-October months.
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IX.MONITORING REVIEWSAND MEETINGS

Monitoring Reviews Monitoring Reviews
Due to rampant COVID-19 pandemic
situation in all around the country, the project
coordinator has made review meetingsto monitor
thetechnical programmes, budget utilization and
progressof the projectsof al thecentresasper the
need through virtua mode. Timetotimeadviceand
direction was givenfor proper implementation of
thetechnical programmesthrough emails, persond
contact and over direct contact viaphone asand
whenrequired. Monthly progressreport and budget
utilizationinformation were obtained from centres
regularly and the same werereviewed critically.
During thereview meetings, discussonswereheld
with concerned the scientistsof ICAR-AICRPon
Palmsfor the smooth functioning of theresearch
programmes. During review meeting, PC hasgiven
guiddlinesto proper utilization of budget, publications
andimproving thetechnica programmes.

M eetings
30" Annual Group Mesting of All India Co-
ordinated Resear ch Project on Palms

The 30" Annua Group Mesting of All India
Co-ordinated Research Project on PAmsorganized
by Central Plantation Crops Research Institute,
Kasaragod through virtual mode wasinaugurated
on November 22, 2021. Dr.B.K.Pandey, Assistant
Director Genera (Horticulturd Sciencesll), ICAR,
New Dehi wasthe Chief Guest of theevent. Dr. R.
K. Mathur, Director, ICAR-I10PR, Pedavegi and
Dr. Eaknath B. Chakurkar, Director, ICAR- CIARI,
Port Blair participated in thenaugural Session. Dr.
AnithaKarun, Director and Project Co-ordinator
(Acting), CPCRI, Kasaragod welcomed the
dignitariesand del egatesinwhich she gpplauded the
unstinted support rendered by the Deputy Director
Genera (Horticultural Sciences) and theAssi stant
Director Genera (Hort. Sci. I1) for the progress of
theAICRP (Pams) schemeby providing first hand
information on diversearena. She presented the
report of the AICRP (Palms) for the year 2020-
2021. The action taken report of the
recommendations of theAGM held on 10" — 11"
August 2020 was presented by Dr Ravi Bhat, Acting
Head (Crop Production) and Scientist In Charge,

PC Cell. The Assistant Director General
(Horticultural Sciences) in hisinaugural address
suggested bringing out apublication on“Fifty Years
of AICRP (Pams)” on the eve of Golden Jubilee
Celebrationsof theAICRP(Pams). Heenvisaged
the need for the collection, conservation and
evaluation of trait specific germplasmsdevoid of
duplicates, enhancing input use efficiency with
specid referenceto micronutrients, identification of
dternativesfor redlabdled chemicastowardshasde
free plant protection and demonstration of cutting
edgeresearch technol ogiesto thefarm front through
KVKsof thestatesand digitization of datafor easy
reference by the scientists. He appreciated AICRP
(Pams) centresfor the exemplary work and wished
the Palm Scientiststo reach the pinnacle of success
ontechnological platform. Developmentof Tx T
coconut hybrids, coconut based multispecies
cropping system, location specific Integrated
Farming System models, management of stem
bleeding diseasein coconut through Trichoder ma
harzianumand T.reesal, technology capsulefor the
management of Rugose Spiraling Whitefly in
coconut, integration of coriander in arecanut system,
bioagentsfor the control of crown chokediseasein
arecanut and identification of best performing cocoa
clones viz.,, VTCH -2, 16, 20, 17 and 4 for
intercropping in coconut gardensarethenoteworthy
contributionsmadeduring 2020. Effective Transfer
of Technology fromlabtoland through diversetools
and modes and need based diagnostic field visits
despite COVID curfew remain the mgjor strength
of this programme. Dr. R. K. Mathur, Director,
ICAR-IIOPR, Pedavegi invited researchers to
explorealternative pesticides, to devel op cropping
systems approach and to enhance resource use
efficiency incropping systems. Dr E. B. Chakurkar,
Director, ICAR-CIARI, Port Blair appreciated the
work of Palm Scientists and requested them to
come out with location specific farming system
model swhich can doubletheincome of small and
margina farmers. About 72 participants from
different AICRP centresand ICAR-CPCRI were
connected through virtual mode. The cropsexperts
also provided their valuable suggestions /
recommendationsfor further improving theefficacy
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of theAICRPon Pams. Thedetalled progressmade
during 2020-21 was presented and the technical
programmes for coming year (2021-2022) were
finalized during themeeting. Theinaugural session
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was followed by technical sessions on genetic
resourcesand crop improvement, crop production,
crop protection, post harvest technology and transfer
of technology.
30" Annua Group Meeting of All IndiaCo-
ordinated Research Project on Palms

Following technologieshave been recommended to far ming community

® Site Specific Nutrient Management with

B:Cratioof 3.7 asagainst 97 nuts/ pam/year

secondary (CaSO,. 2H,0—-1kgand MgSO,
—500 g per pam per year) + Micronutrient
mixture (FeSO,, MnSO,, CuSO,, ZnSO,,
Borax and ammonoium molybdate) @ 1 kg per
pam per year + Coconut frond mulching +
Azospirillum — 100 g + Phosphobacteria -
100 g + VAM -100 g per palm per year
enhanced productivity by 32% over farmers
practicein Tender nut variety Chowghat Orange
Dwarf. Net Returnsand Benefit cost ratiowere
Rs. 4.38lakhsper haand 2.99in INM package
asagainst Rs. 3.10 lakhs per haand 2.66 in
farmer’spracticerespectively.

Root feeding with propiconozole @ 5ml in 100
ml of water at threemonthsinterva sduring Jan,
April, July and October reduced theleaf blight
incidence by 27.0 per cent after 36 months of
treatment. This treatment also recorded the
highest nut yield of 138 nuts’ palm/year andthe

inthe untreated control.

Burmese coriander isapopular herb grownin
the Andaman and Nicobar I1slands. The herb
wasgrown asanintercrop in bearing arecanut
palms of variety Samrudhi to study the
profitability of thisherb asanintercropsinthe
warm humid tropical conditions of South
Andaman Island. Results suggested that
introduction of Burmese coriander in the
intergpaces could give higher net returnsof Rs.
13,03,065/- as against Rs. 9,59,600/- in the
arecanut sole crop. The B:C ratio of this
treatment wasfound to be 3.19 and hence, it
could berecommended for theidand farmers.
Due to Covid 19 pandemic, reviewed the
progress made in the implementation of the
research projects allotted to the respective
centresthrough limited visit and virtual mode.

S.No Date Details of the review meeting
23.4.2021 Review meeting of All AICRP coconut centres through zoom at 11.00AM to 01.00 PM
2 20.7.2021 Review meeting of All AICRP il palm, palmyrah, arecanut and cocoacentresthrough
zoom at 11.00 AM to 01.00 PM
3 4.8.2021 AICRP on Palms and HRS, Ambajipeta conducted aweb based training program
on the mass production of Apertochrysa astur for other AICRP (Palms) centres
on 04.08.2021
4 22.10.2021- | Preliminary review meeting for 30" AGM (All AICRP centres)
23.10.2021 | throughzoom meeting
17.12.2021 | Technical programme review meeting for Pest and Disease
29.12.2021 | Review meeting of All AICRP centres through zoom
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X.EXTENS ON, POPULARIZATION OF TECHNOLOGIES

Aliyar nagar and productionin different districtsof Tamil Nadu.
Training programmefor farmers A tota of 10 trainingswere organized benefitting
o . 500 farmers.
Training programmeswere organized for
farmerson various aspectsof coconut cultivation
Farmer’strainingon RSW in coconut System Demonstr ationson Exposur eVisits

Training programmeor ganized for extension personne

Date Topicof training Number of extension personnd trained
05.01.2021 | Integrated Nutrient Management in Coconut 40
02.02.2021 | Integrated Nutrient Management in Cocoa 50
Resear ch - Extension - Far mer interface of coconut cultivation in coordination with Farm
programme produce organization, ATMA SEEPERS,

28 Research - Extension - Farmer interface Department of agriculture benefitting 1060 farmers.
programmes were conducted on different aspects

Training programmeor ganized for SCSP farmers

S.No, | Date Place Name of thetraining programme Beneficiary
1. 09.01.2021 | Nagaruthul

13.01.2021 | Angdakuruchi Coconut cultivationand

27.2.2021 Thampampathy production 150 Nos

13.3.2021 | Sadapathy
17.3.2020 | Gopdpathy
18.9.2021

Distribution of Inputsunder SCSP
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Nearly 500 farmersfromthemajor coconut
growing districtsof Tamil Nadu viz., Coimbatore,
Tiruppur, Erode, Dindigul, Salem, Namakkal,
Tirundvdi, Thiruvannamaa and Kanyakumari were
enlightened on the following aspects on their
exposure visits under Agricultural Technology
Management Agency (ATMA) schemeof the Sate
Department of AgriculturetoAliyarnagar centre

1. Field performanceof coconut varietiesand
hybrids

2. Management of coconut nursery to obtain
diteseadlings

3. HighDensity Multi SpeciesCropping with
cocoa, bananaand pepper

4. Goat based Integrated Farming System
(Fodder grasstria, Slated Goat Shed)
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5. Residue recycling through trenches and

composting techniques

Fertilizer gpplicationto pams

Rugose Spirding Whitefly - Symptomsand

thelr management

8. Traps for insect and non-insect pests of
coconut

9. Application of biocontrol agents viz.,
Bacillusand Trichoderma

N o

Radio/ TV programme/ pressmedia

A total of 10 presscoverageswere made on RSW
and root (wilt). Coconut Scientist and farmers
interaction on RSW was broadcasted.

Publication of extension literature

Technology highlighted and title of publication

Type of extension publication

Integrated disease management in Coconut

Booklet - 24 pages

Rugose spirding whitefly in coconut

Folders- 6 pages

Dripfertigationin coconut

Folders- 6 pages

Ambajipeta
Training programmes

n Scientist fromthe centre has participated in
Rythu Sadassu conducted at KVK, VR
Gudem, P. Gannavaram (V) of East Godavari
digtrict jointly organized by Assstant Director
of Agriculture, P. Gannavaram, Horticulture
department, Amalapuram and ADH,
Veterinary, P. Gannavaram. L ectures on
Seasonal crop condition of coastal zone—|
and Management of Rugose Spiraling white
fly in plantation cropsweredelivered.

Technology Demonstration

Field demonstrationswere conducted for
effective transfer of devel oped technologies on
various aspects of coconut to create awareness
among farmers. Demonstrated entomo pathogenic
fungus (lsariafumasorosea) spray against Rugose
spiralling whitefly on coconut, Rugose spiralling
whitefly infestation, symptomsand parasitoid release
technique of Encarsia guadelopae and paste
application of Trichoderma reesei against stem
bleeding disease. A total of 350 farmers were
benefited.

SI.No | TOT No. of No of
Programmes | Participants

01 Training programmefor farmers&

Extensonfunctionaries 35 890
02 Demongtrations conducted 26 542
03 Fecilitating farmer producer organisations (FPOS) 18 353
04 Linkagewiththe District KVK and ATMA/RBK 05 83
05 Conducting exhibitions 03 760
06 Popular article published 06 —
07 Presscoverage 43 —
08 Televison programme presented 01 -
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Scientist fromthe centre has participated in
five training programmes organized by various
bodies like KVK, NABARD and NIPHM as
resource person. Thefarmersinteracted on various
aspectsviz., recent advancesin coconut, IPM on
coconut, integrated crop management in coconut,
pest and di sease management in coconuit.

Field demongtrations
Arsikere
Training programmesor ganized
Sl.No| Trainingon Date & Place Number of
participants
1 I ntegrated nutrient management in coconut 11-1-2021 60
2 Vermicompost production 18-1-2021 36
3 Vaueadditionin coconut 25-1-2021 23
4 I ntegrated pest management for
Rugose spirdling whitefly in coconut 28-1-2021 50
5 I ntegrated disease and pest management in coconut 19-2-2021 60
6 Useof coconut climbing machine 9-3-2021 50
7 Importance of honey beein plantation crops 22-5-2021 30
8 Pre monsoon cultivation practicesin coconut 24-6-2021 40
9 | ntegrated management of
Rugose spirding whitefly in coconut 20-9-2021 36
10 | Honey beerearingand vaueadditionin honey 26-10-2021 50
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Diagnosticfield visits/ consultancy
Diagnosticfield visits/ consultancy by Scientists
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Field visit/ consultancy

Problemsidentified and solution given on

Fddvists 22
Through Phone: 321
FamersvisttoHRES: 112

Moisture conservationin coconut
I ntercropping in coconut
Dripirrigationin coconut
Nutrient management in coconut
Pest management in coconut
Disease management in coconut
Varietiesof coconut

Panting methodin coconut

h) Presentationinradioand TV programme

SI.No.| Date Technology highlighted Place
1 9-2-2021 | Advance productiontechnology incoconut AIR, Hassan
2 17-6-2021 | Cultivation practicescoconut AIR, Hassan

Demonstration of technologies

Field demonstrations on root feeding with
Hexaconazolefor control of basal stemrot disease
in coconut, release of Goniozus parasites, root
feeding with Azadirachtin and Vermicompost
production were conducted.

Bhubaneswar

Training programmes

Organized training programmes on
“Livelihoodimprovement throughintegrated coconut
farming” and*“ Coconut farming for moreprofit” at
the centre benefiting 104 farmers. Organized
exposurevigt of S0farmersat the centreto enlighten
about thetechnol ogies devel oped.

Training progarammeor ganized at
Bhubaneshwar

Women empower ment activity

Conducted demonstration on Coconut
Production Technology to empower women in
horticulture sector and to create awareness about

coconut cultivation and 120 membersof women sdf
hel p groupswere benefited.

Digtribution of inputsto
farmersunder SCSP

Goa

Centre hasinvolved infour farmersfield
visit to diagnose problemsin Arecanut aswell as
Coconut. Demonstrated coconut climbing device
at Priol village under SCSP programme. World
coconut day was celebrated.

Kahikuchi
Training programmes

Training programmes on Production
technology & management practicesin coconut and
arecanut, improved production technology in
coconut, nursery management and production
technology of coconut, and Nutrient management
and recycling of coconut waste were organized
benefitting 300 farmers.
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LinkagewiththeDistrict KVK and ATMA
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Nameof KVK/ATMA Natur e of linkage established Technology highlighted
1.KVK, Puri, Sakhigopal Production technology of coconut,
2.KVK,CIFFA, Bhubaneswar | Trainingprogranmeand FLD Coconut based cropping system
3.ATM ,Ganjam and value additionin coconut
Date Topicof training Number of far mer strained
20.01.2021 | Production technology & management

practicesin coconut & arecanut 50
26.02.2021 | Nursery management & production technology of coconut 50
08.04.2021 | Improved production technology in coconut 50
17.06.2021 | Nutrient management & recycling of coconut waste 50
24.09.2021 | Raising of coconut and arecanut nursery 50
02.10.2021 | Production technology & management practicesin coconut 50

Training programme or ganized for extension

per sonnel

Training on‘ UrbanAgriculture (by-product, value

conducted in which around 50 numbers of

agriprenuersfromdifferent districtsof Assamwere

bendficiaries.

addition & management of Fruits& Spices') was

Women empower ment activities

Topicof training/demonstr ation Total no. of member sof women self
help group benefited
Skill development in Horticulturefor women of SC category 50
i) Nursery raising & management
Training programmeat K ahikuchi
Resear ch-Extension-Far mer sinterface programme
Themeof interface . No. of
Date orogramme Agenciesinvolved participants

15.00.2021| Zonal Research and Extension | HRS, Kahikuchi,KVVKsof LBV Z of Assam, 150

Advisory CommitteeMesting

RARS, Gossaigoan, State Dept. of Agriculture
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Linkagewith District KVK and ATMA
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Q'\a/‘rl‘(‘/erTf;AhAe Natur e of linkage established Technology highlighted
KVK i) Conducting FLDsinthefarmersfied & ) Coggnut based CrOPpi g
Kamrup& World Coconut Day in collaboration with the syst(_em| '_) INM &_ IPM in coconutiii)
ATMAKamrup | KVK(Kamrup)ii) Acted asaresource person F:ultlvalontechnlque& management

intraining conducted by ATMA In cocontt
Killikulam
Organising training programmefor farmers
Maj ivity of FP .
Name of the FPO waég(rﬁ(;tévg;ypa CRF? No of far mer sbenefited
Tirundveli digrict padm o5
produce co operative AICRPandEDII
federation
Resear ch - Extension - Farmer interface programme conducted
Date Themeof interface programme Agenciesinvolved No. of
participants
21.09.2021 | Nursery techniquesfor palmyrah Kurunkulam Department of 22
Horticulture
Conducting exhibitions
Titleof exhibition Venue Organized by No. of farmers/
Sakeholder sbenefited
Pamyrah production | Thalal vassa, Sdem TNAU, Coimbatore 250
andvaueaddition | Didirict, Tamil Nadu
Navasari

Training programmes

. L Number of farmers
Date Topicof training trained
09-08-2021 | Oneday virtua Nationa level webinar on“RecentAdvances | 174 participantsfrom
in Production Technology and Va ueAddition of Coconut” 23 different states
02-09-2021 | Ceébrationof World Coconut Day by organizing training on 60farmwomen’'s
“Va ue addition and making of articlesfrom coconut fibre

Pandirimamidi

Training programmeat Navasari

Dr. K.Rajendra Prasad, Scientist (Horti.)
Deliveredlectureon® Pdmyrah Importanceand
its utility in tribal areas’” and “Fibers from
Palmyrah and itsusesintribal areas’ inthe
adopted village Tamarapalli,
Rampachodavaram East Godavari dt, Andhra
Pradesh on 21.10.2021 and 27.11.2021.
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Linkagewith thedistrict KVK and ATMA
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cameet Natureof L inkage Technology highlighted

KVK, Navsai OFT Package of practices of Coconut
KVK, Surat OFT Package of practices of Coconut
KVK, Vyaa OFT Intercropping

KVK, Waghai OFT Intercropping

KVK,Ambheti (Vdsad) OFT, FLD etc. Package of practices of Coconut
ATMA, Vdsad OFT, FLD etc. Package of practices of Coconut
KVK, Kodinar OFT Package of practices of Coconut

Distribution of Inputsunder TSP

Organising training programmefor farmers

Date Topicoftraining Number of farmers

trained
17.03.2021 Pamyrah Utility and utilisation. 25
29.02.2021 Palmyrah climbing with advanced climbers. 25
01.03.2021 Palmyrah Jaggery making. 15

Exhibition Venue Organized by No. offarmers/
Stakeholder benefited
Productsand bi products | KVK,Pandirimamidi KVK, Pandirimamidi 100
of Pmyrah
Productsand bi productsof | DRYSRHUVRgudan | DR.Y SRHUVR.gudem 200

Pamyrah

e Er.P.CVengaah, Scientist (Food Sci.& Tech.)
deliveredlectureon*Utilization of pamsinrurd
areasfor sustainable development” through
onlinewebinar conducted by Dr BRAmbedkar
university, Srikakulamon 12.08.2021.

e Distributed coconut seedlings and climbing
gadget to farmersunder SCSP programmeon

09.12.2021.
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Pasighat

Thesdientitin chargeof the center hasunder
taken the following extension activities for
popularizing the oil palm crop in North Eastern
Region of the country during theyear 2021.

1. Organizedfieldvisittooil palm plantation

for farmers —05 nos.
ExhibitionstalsinAgri Fair and Agri Expo
-02no's.
Lectureddivered onoil palm cultivationin
different training programmes related to
horticulture organized by CHF, CAU - 01
no's.

2.

3.

Radio/Television Programme:
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Acted as Resource person in different
training programmes: 04 times

Organized Exposure visits for farmers,
school students, and officials of state
department - 02 no’s.

Imparted consultancy to farmer’sregarding
cultivation of oil pam: 8no’s
Pattukkottai

Training programmes/field days

Scientistsfrom the centre participatedin 5
training programmes on oil palm cultivation
technology asresource person. Over 170ATMA
farmersof 3different districtswere benefited.

6.

Sl. No. Date Department/ Centre Topic
1. 10.02.2021 ARS, Pattukkottal Radiotak on“Oil PAm Cultivationin Tamil
Nadu” atAll IndiaRadio-Trichy
Ratnagiri agent mass production and 450 farmers were

Training programmes

Tentraining programmes and fivetraining classes
were arranged on different aspects of coconut
plantation management benefitting 750 farmers.

Demonstration of technology

Organized about 15 method demongtrations
on coconut production technol ogy, preparation of
vermicompost, pest management and biocontrol

Diagnosticfield consultancy

benefited.

Radio/TV programme/ presscoverage

* TwoTV programmeson‘ Intercropsin coconut’,
and ‘World coconut day’ were telecasted in
Doordarshan and K rishidarshan sahyadri.

» Atota of 20 presscoverageswere madeinthe
daily news papers on the technol ogies of the
centre.

Field visit/ consultancy

Problemsidentified and solution given on

Fddvigts 20 Coconut production technology
Telephoneguidance: 128 Nursery management
FarmersvisttoHRES: 3000 Dripirrigationin coconut

Nutrient management in coconut
Pest management in coconut
Disease management in coconut
Varietiesof coconut

Farmers- Scientist I nteraction Programme
The ICAR-AICRP on Palms center,
Ratnagiri organized aday long Farmers- Scientist
Interaction Programme on 23" December 2021
with special emphasis on promotion of coconut
intercropping with spicesin the Konkan region of
Maharashtra. Themain objective of theinteraction

programmewasto exchange viewsand experiences
directly withthetriba farmersunder TSPprogramme
on different problemsin Horticulture and allied
sectors with special emphasis on coconut based
cropping system. About 100 tribal men and women
farmers from Karol, Sayade, Pachgar,
Jogdwadi villagewerethebendficiaries. Thefarmers
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discussed with the scientists on cultivation of
coconut, nutmeg, Lakibaug system, integrated
nutrient management in coconut, integrated farming
system (coconut + poultry), disease and pests
management, vermicompost production, soil testing,

etc. About 800 Coconut, 300 Black pepper, 200

Veppankulam

Distribution of seedling

Far mers— Scientist I nter action meeting
Organising training programmefor farmers\
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Nutmeg and 100 Cinnamon seedlings were also
distributed to the beneficiaries. Necessary training
and method demongtration wasimparted for higher
productivity and incomeof thefarming community
with theincrease of cropping intensity.

SC- SP Training programme Beneficiaries
Men Women Total
27 23 50
123
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Inputsand Agri toolsdistribution

Off-CampusTraining on Coconut cultivation Method demonstration-Root feeding of
technology fungicidesagainst Basal stem rot disease

Exposurevisit —Copra processing and oil extraction unit
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X1 PUBLICATIONS

Reports

1

AICRP on Pams, 2021. Proceedings of the
XXX Annual Group Meeting and Technical
Programmefor 2021-22 of ICAR- All India
Co-ordinated Research Project on Palms.
(Eds. Ravi Bhat Sumitha, Sand K.R. Latha).
ICARCPCRI, Kasaragod). AICRPon Pams,
ICAR CPCRI, Kasaragod. 126 p.

AICRPon Palms, 2021. Technica Report for
2020- 21. XXX Annual Group Meeting of
AICRPon Pams. (Eds. Ravi Bhat, Sumitha,
S and Balanagouda Patil) ICAR-CPCRI,
Kasaragod. 262 p.

AICRP (Palms), 2021. Annual Report
2020. ICAR-AIl India Co-ordinated
Research Project on Palms, (Eds.
Maheswarappa H. P.,, Sumitha, S and
Balanagouda Patil). ICAR-CPCRI,
Kasaragod. 134 P,

Resear ch articlesin journal

1

Alagar, M., Sivakumar, V., Praneetha, S,,
Chinnadurai, K., Josephrakumar, A. and
Maheswarappa, H P. (2021). Eco-friendly
management of rugose spiraling whitefly
AleurodicusrugioperculatusMartininfesting
coconut. Indian Journal of Entomology.
Online published Ref. No. €20390, pp. 1-5.

Bhalerao, P. P, Maheswarappa, H. P. and
Sumitha, S. (2021). Effect of integrated nutrient
management in coconut (Cocosnuciferal.)
based cropping systems in South Gujarat
condition. Current Horticulture .9(2): 52-55.

Beura, S. S., Mishra, G, Karna, A K., Nayak,
PK. and Sahoo. S. C. (2020). Eval uation of
local germplasm of coconut (Cocos nucifera
L.) of Odishafor tender nut quality. Multilogic
in Science, 10(34): 1023-1025.

Beura, S. S, Karna, A K., Mishra, G Nayak,
P. K. and Sahoo, S. C.(2020). Performance
of local germplasm of coconut (Cocosnucifera
L.) of Odisha. Green Farming. 11(4&5): 116-
119.

5.

10.

Chalapathi Rao, N.B.V., Ramani, B. S. and
Bhagavan. B.V.K. (2020). Functional response
and density dependent feeding interaction
Pseudomallada astur Banks (Neuroptera:
Chrysopidae) againg Rugosespirdingwhitefly,
Aleurodicus rugioperculatus Martin
(Hemiptera: Aleyrodidae). Pest Management
in Horticultural Ecosystems. 26(2) : 229-
234.

Geethanjadli, S., Kumar, M., Rgjakumar, D.,
Sivakumar, V, and Rgjamanickam, K. (2021).
TNAU coconut ALR 3 - a promising mite
tolerant tender nut variety. Madras
Agricultural Journal , (1-3: 108- 110

Ghosh, D. K., Chattopadhyay, N.,
Bandyopadhyay, A., Bar, A. and
Maheswarappa, H. P. (2021) Coconut based
cropping system model with spicesand tuber
crops- A novel approach for higher economic
return. Journal of Crop and Weed, 17(2): 66-
71.

Madhavi Latha, P, Tirupati Reddy, M., Pratap,
B and Maheswarappa, H.P. (2021). Pattern
of freshfruit bunch (ffb) productionandyield
distribution of oil palm in Andhra Pradesh.
Journal of Research ANGRAU 49 (4) 32-
44,

Mishra, G, Karna, A.K., Sahoo, S. C.,
Pattanayak, S. K. and Maheswarappa, H. P.
(2021). Effect of Integrated Nutrient
Management and Plant Growth Regulator on
Generation of Recyclable Biomassin Coconut
(CocosnuciferaL.) Based Cropping System.
International Journal of Plant & Soil
Science, vol. 33(17): 236-243.

Phukon, R. M., Nath, J.C., Sumitha, S.,
Maheswarappa, H. P. and Elain Apshara.
(2021). Early evauation of cocoa(Theobroma
cacao L.) clones as intercrop in coconut
gardensunder redriver region of Assam state,
India. Journal of Plantation Crops, 49(2):
77-82.
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14.

15.

16.

17.

18.
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Rani, S., Maheswarappa, H.P. and
Sudhalakshmi, C. (2021). Impact of
temperature and rainfall on production and
productivity of coconut. Indian Journal of
Horticulture. 78(3): 287 - 291.

Sahoo, S.C., Sumitha, S., Karna, A.K.,
Mishra, G and Maheswarappa, H.P. (2021).
Performance of coconut (Cocosnuciferal.)
hybridsfor yield and quaity intheUtkal plain
region of Odisha state, India. Journal of
Plantation Crops, 2021, 49(2): 121-127.

Shinde, V.V., Sumitha, S. and Maheswarappa.
H.P.2021. Soil fertility properties, lesf nutrient
statusand yield of coconut and intercropsas
influenced by integrated nutrient management
(INM) and coconut based cropping systemin
coastal plain of western India. Bangladesh
Journal of Botany. 50(4): 1067-1075.

Suganthi, A., Rajeswari, E., Sivakumar, V.,
Bhuvaneswari, K., Madhu Sudhanan, E.,
Sathiah, N. and Prabakaran, K. (2021).
Analysisof tebuconazol eresiduesin coconut
water, kernel and leavesusing LC-MS/MS.
Food Chemistry, 359: 129920.

Svakumar, V., Geethanjdi, S., Subramanian,
A., Praneetha, S., Maheswarappa, H. P. and
Rajkumar.(2021). Correlation and path
coefficient studiesfor fruit component traitsin
coconut (Cocos nucifera L.) hybrids.
Electronic Journal of Plant Breeding, 12(1),
224-2217.

Singh, Beena, Singh, K. P. and Patel, R. K.
(2021). Performance of different coconut
varietiesin non traditional Bastar region of
Chhattisgarh. The Pharma Innovation. SP-
10(12):985-987.

Vengaiah, P. C., Kaleemullah, S., Madhava,
M., Mani, A and Sreekanth, B. (2021). Some
Physical Properties of Palmyrah Palm
(Borassus flabellifer L.) Fruits. Current
Journal of Applied Science and Technol ogy.
40 (24): 18-25.

Vengaiah, P. C., Kaleemullah, S., Madhava,
M., Mani, A and Sreekanth, B. (2021).
Palmyrah Fruit (Borassus Flabellifer L.) —
Source of immunity and healthy food- A
Review. The Pharma Innovation. 10 (11):
1920-1925.
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Popular article/Technical article

1

10.

Bhagavan, B.V.K., Chaapathi Rao, N.B.V.,
Neergia, B. andKiresti, A., (2021). Kobbarilo
AntaraPantal u—Annadata, P10-12 (January).

Bhagavan, B.V.K., Kireeti, A., Chaapathi
Rao, N.B.V. and Neeraja, B. (2021).
Telladomaku gurinakobbarithotallo sustira
digubadulaku charyalu—Vyavasayam 13(1)
P28-31 (January).

Bhagavan, B.V.K., Chalapathi Rao, N.B.V.,
Neergja, B. and Kireeti, A.(2021). Kobbari
thotallu sasyarakshna — Annadata, P.36-39
(February).

Bhagavan, B.V.K., Koteswara Rao, G,
Kireeti, A., Chalapathi Rao, N.B.V. and
Govardhan Rao, V. (2021). Varshakalamlo
Kobbarilo Chepattavalasina Melaina
YajamanyaPadhatulu. —\lyavasayam .13 (8)
P.34-37 (August).

Bhagavan, B.V.K., Koteswara Rao, G,
Kireeti, A., Chalapathi Rao, N.B.V. &
Govardhan Rao, V. (2021). Kobbarilo Bahula
Anthastula Pantala Saagu —Annadata, 53(9)
P.40-42 (Septembey).

Gawankar,M S., Sumitha, S and
Maheswarappa, H. P. 2021. Sustainable
transformation of oil palm recyclablebiomass
into organic manurethrough vermicomposting.
Indian Horticulture. 66(1): 6-7

Geethanjdi, S., Sivakumar, V., Rgakumar, D.,
Praneetha, S., Sudha, R. and Niral, V. 2021.
Mother Palm Selection in Coconut for
Production of Elite Planting Materials. Vigyan
Varta. 2(11): 58-62.

MaheswarappaH.P, Mathur R.K, Sumithas,
Kapana M, Gawankar M.S and M Tamil
Sdvan.(2021). New oil palm hybrids. Current
Horticulture.9(2): 70.

Maheswarappa, H.P and Sumitha. S. 2021.
ICAR —AICRPon Palms celebrated World
Coconut Day across the country. Indian
Coconut Journal. 65 (3): 33-35.

Maheswarappa, H.Pand Sumitha. S. 2021.
FertigationinHigh VaueHorticultura Crops
for Higher Productivity and Resource Use
Efficiency. Indian Journd of Fertilisers17
(11): 1196-1203
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Patel, R. K., Singh, Beena, Salam, P. K. and
Maheswarappa, H. P. (2021). Rugosespirding
whitefly: Aninvasive pest of coconut in Bastar
plateau of Chhattisgarh. Indian Entomologist.
2021;2(2):65-68.

Raakumar, D., Geethanjdi, S., Sivakumar, V.
and Maheswarappa, H.P. (2021). Integrated
Management Practices to Overcome Yield
Lossin Coconut. BioticaResearch Today. 3,
8 (Aug. 2021), 671-675.

Raeswari, E. SvaKumar , V. Ramjegathesh,
R. Praneetha, S.(2021).Basal stem rot and
root(wilt) diseasesin coconut .Pachai boomi.
https.//www.pachaiboomi.com/2021082449

Shinde, V. V., Ghavale, S. L. and Wankhede,
S. M. (2021). Mixed cropping of spicesin
coconut garden-A successstory of rising rural
women. Indian Coconut Journal. May, 2021
13-15.

Shinde, V. V., Ghavale, S. L. and Wankhede,
S. M. (2021). Coconut Technology Day
celebrated at AICRPcentre Ratnagiri. Indian
Coconut Journal. May, 2021 .16- 19.

Shinde, V. V., Ghavale, S. L. and Wankhede,
S. M. (2021). Climate change, carbon
sequestration and coconut based ecosystem.
Indian Coconut Journal . August, 2021 19-21.

Sivakumar, V., Sudha, R. and Niral, V.(2021).
Novel Traitsin Coconut (Cocosnuciferal.)
Palms. Vigyan Varta2(10): 41-45.

Sivakumar, V., Sudha R. and Nird, V. (2021).
Neera: A Nutritious Health Drink. Biotica
Research Today 3(10): 870-873.

Sivakumar, V., Sudha, R., Niral, V.,
Geethanjdli, S. (2021). Coconut Haustorium-
The Queen’sBread. Agriculture & Food: e-
Newsletter 03 (12): 89-92.

Sivakumar, V., Sudha, R., Niral, V. and
Praneetha, S. 2021. Drought Effects,
mechanisms and mitigation strategies in
coconut. Indian Coconut Journa, LX1V (5):
17-20.

Sudhalakshmi, C. (2021). Soil Management
to combat the occurrence of root (wilt) in
coconut pams. Agrobios Newdetter. XX (01)
112 -14.

22.

23.

24,
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26.

27.
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Sudhalakshmi, C. (2021). Soil Management
for Increasing Productivity in Coconut.
Agrobios Newsdetter. X1X (10): 102-104.

Sudhalaklshmi, C., Rani, S, Praneetha, S. and
Maheswarappa, H.P. (2021). Integrated
Nutrient Management in Dwarf Coconut
Garden — A Rejuvenation Therapy. Indian
Coconut Journal. LXI11 (09): 13-15.

Sumitha, S., Maheswarappa, H.P,, Siddappa,
R and Balanagouda Patil. 2021. Ball copra.
Indian Coconut Journal. 64 (4):26-27

Tamil Selvan, M. and Vivekananthan, S. Oil
Palm Cultivationtechnology - An Overview.
(Tamil). Tamil Nadu Co-operative Union.
January —2021. 93 (10): 36 - 42.

Vengaiah, PC. 2021. Tapping of neeraand
cultivation of fishtail palm, Hindu daily.
23.01.2021

Vengaiah, PC. 2021,. Vahhh, Krjurakalu, V6
velugu talugu daily 05.03.2021

Extension folder

1

Bhderao, P P, (2021). Ndiyarimanikasni tako.
Bagayati pedash: aayat-nikashani paristhiti ane
bhavi, Vol. 81: Jan-March-2021:43-54.

Bhalerao, P. P, (2021). Naiyarini Vaignyanik
Kheti. Falpako published by Anand Agricultural
University, Anand (Gujarat), pp. 192-202.

Bhaerao, P. P. 2021. Khedutoni Aavak Bamni
KarvaMate NaliyarimaAapnao Bahustariy
Paak Padhati. Falpako published by Anand
Agricultura University, Anand (Gujarat), pp.
203-206.

Chandrashekar, G.,, Manjunathahuballi, S.,
Siddappa, R., Kirankumar, K.C.,
Maheshwarappa, H.P, Swetha and Kushala,
G Management of * Gongo limbo’ whitefly.,
pagenol6-17

Raeswari, E., SivaKumar, V. Sudhalakshmi,
C.,Alagar A. and.Praneetha. (2021).Integrated
disease management for coconut root wilt and
leaf rot diseases

Vengaiah, PC., Murthy, GN., Maheswrappa,
H. P. and Prasad, K. R .2021. Tati neerato
vuluvaaadharitautpattulu, Annadata, March
2021
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Technical bulletins

1. Bhagavan, B.V.K., Chaapathi Rao, N.B.V.,
Govardhan Rao, V., Reddy, R.V.S.K.
Srinivasulu, B. Kireeti, A. KoteswaraRao, G
and DevikaRani, D. (2021). Six decades of
Glorious journey Horticultural Research
Station, Ambajipeta. 1-114.

2. Bhagavan, B.V.K., Chaapathi Rao, N.B.V.,
Govardhan Rao, V., Reddy, R.V.S.K.
Srinivasulu, B. Kireeti, A. KoteswaraRao, G
and Devika Rani, D. (2021). Kobbari
parisodhana o aaru dasaabdhdaGhanacharitra
— Rythula vijaya gaadhalu Horticultural
Research Station, Ambgjipeta. 1-96.

3. Ravindran, C., Richard Kennady, N.,
Arumaozhyian., R., EraivanArutkani Aiyanathan,
K. (2021). Palmyrah cultivation .1-56

4. Siddappa, R., Kirankumar, K.C., Prasad, PS,,
Chandrashekar, GS., Swetha and Kushala
(2021). Coconut (KannadaTechnica bulletin)

5. Singh, Beena, Salam, P. K., and Patel, R. K.
(2021). Nariyal utpadan ewam paudh
sanrakshan. Technical bulletin/IGKV/
SGCARS/2021-22/01.

Paper presented in confer ence/symposium:

1. Alagar, M., Sivakumar, V., Praneetha, S,,
Chinnadurai, K., Joseph Rajkumar, A. and
Maheswarappa, H.P. (2021).Surveillance
assessment of natural enemiesand integrated
management of Rugose spiralling whitefly,
Aleurodicus rugioperculatus Martin in
coconut. In: Proceedings of the 24"
PLACROSY M — Coping with pandemic and
beyond — Research and Innovations in the
Plantation Crops Sector organized by Indian
Cardamom Research Indtitute, during Dec. 14-
16,2021. Page No. 182.

2. Arunachalam, V. and Salgaonkar, D.C. (2021)
Shape, size, and surfaceareafor predictingthe
copra content of coconut fruits. Poster
presented at the 2"International
Agrobiodiversity Congress. 15-18 Nov 2021

3. Bhagavan, B.V. K., Padma, E., Kireeti, A.,
Chalapathi Rao, N.B.V., Maheswarappa, H.P.
and Reddy, R.V.S.K. (2021). Impact of INM
incoconut based high density cropping system
in East coast Region of Andhra Pradesh. 9"
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Indian Horticulture Congress, 2021,November
18-21,. PP 179.

Bhagavan, B.V.K. Ramanandam, G, Kireeti,
A., Chalapathi Rao, N.B.V., Maheswarappa,
H.P. and Reddy, R.V.SK. (2021). Evaluation
of new released varieties/hybridsof coconutin
east coast of Andhra Pradesh. 9" Indian
Horticulture Congress, November 18-21,
2021.

Bhalerao P. P., Maheswarappa, H. P. and
Sumitha, S. (2021). Impact of integrated
nutrient management in coconut based
cropping systems under South Gujarat
condition. In: National Seminar on
Horticulturefor Next Generationin Eastern
India Organized by Bihar Agricultural
University, Sabour, Bhagal pur (Bihar) held
on 05-06 August, 2021. p.223

Chandrashekar. GS., Maheswarappa. H. P,
Siddappa. R., Vishnuvardhanaand Prasad P
S, Non chemical approaches in the
management of coconut eriophyid mite
(AceriaguerreronisK eifer), online National E-
Conference on Biodynamic Caendar and
Technological Intervention for Horticulture
Sudtainability and Hedlth Security in Changing
Climate (Onlinenationa Conference).

Chandrashekar. G.S., Manjunatha Hubli,
Maheswarappa. H. P. Prasad P. S., Siddappa
R., andVishnuvardhana, M anagement of sooty
mould in coconut by scavenging beetle,
Leiochrinusnilgirianusk aszab (Coleoptera:
Tenebrionidae) on Rugosespiralling whitefly
infested coconut palms at Arsikere region.,
ISMPP41Annual Conference and National
e-Symposium on Innovative Approachesin
Plant Health Management”, 28-30 January,
2021.

Chandrashekar, G S., Maheswarappa, H. P,
Siddappa, . R., Prasad, P. S. and
Vishnuvardhan. (2021). Conservation of
predators and parasitoids of rugosespiralling
whitefly, AleurodicusrugioperculatusMartin
(Hemiptera: Aleyrodidae) in Karnatakadtate.,
National Web Symposium on “Recent
Advancesin Beneficia Insects, Natura Resins
and Gums’ held on February 25-26, 202,
organized by ICAR-Indian Ingtitute of Natural
Resins& Gums, Ranchi (By virtua mode)
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Debaje, P.P.,, Gawankar, M.S.,
Maheswarappa, H.P,, Haldankar, PM.,
Haldavanekar, P.C. and Sumitha, S.(2021).
Evaluation of tenera hybridsfor their yield
performance under Konkan coastal region of
Maharastra. In: Proceedings of the 24"
PLACROSY M — Coping with pandemic and
beyond — Research and Innovations in the
Plantation Crops Sector organized by Indian
Cardamom Research Indtitute, during Dec. 14-
16,2021. Page No. 45

Ghavde, S. L., Shinde, V.V., Wankhede, SM.,
Haldankar, PM., Maheswarappa, H.P. and
Sumitha, S. (2021) Performance dwart x
coconut hybrid combinationsin coastal plain
of Western Indial n: Proceedings of the 24"
PLACROSY M — Coping with pandemic and
beyond — Research and Innovations in the
Plantation Crops Sector organized by Indian
Cardamom Research Indtitute, during Dec. 14-
16,2021. Page No. 73.

Maheswarappa, H.P. and Sumitha, S. (2021).
Coconut Based Farming/ Cropping Systems:
Recent DevelopmentsIn System Productivity
And Carbon Sequestration. In: 9" Indian
Horticulture Congress- Horticulture for
Health, Livelihoods and Economy, held at
Chandra Shekhar Azad University of
Agriculture and Technology, Kanpur, Uttar
Pradesh, Indiafrom 18-21, November, 2021,
organized by the Indian Academy of
Horticultural Sciences, 314 p.(Eds; Singh,
SK., Singh D.R. and Patel, V.B. Souvenir
cum Lead & Oral Paper Abstracts Book)

Kirankumar. K.C., VinayakaHegade., Swetha
and MaheshwarappaH.P, (2021)., Chemical
management of stem bleeding disease of
coconut., ISMPP41% Annua Conferenceand
National e-symposium on Innovative
Approachesin Plant Health Management

Ravindran, C., Arulmozhyian, R. and
Maheswarappa, H.P. (2021).Studiesof media
and container for palmyrah seedling production:
International Horticulture Conference (Next
Generation Horticulture), TNAU 16th-19th
September, 2021.

Sivakumar, S. Geethanjali, S. Praneetha, E.
Rajeswari, M. Alagar, L.Pugalendhi and
Maheswarappa, H.P.(2021). Per se

15.
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18.

19.
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assessment for biometric, yield and quality
parameters of coconut genotypes . In:
Proceedings of the 24" PLACROSYM —
Coping with pandemic and beyond —Research
and I nnovationsin the Plantation Crops Sector
organized by Indian Cardamom Research
Ingtitute, during Dec. 14-16,2021. Page No.
69

Shinde, V.V. S.L. Ghavale, SM. Wankhede,
PM. Hadankar, H.P. Maheshwarappaand S.
Sumitha Studieson coconut based multigpecies
cropping systemsunder coastal littoral sandy
soil. In: Proceedings of the 24t
PLACROSY M — Coping with pandemic and
beyond — Research and Innovations in the
Pantation Crops Sector organized by Indian
Cardamom Research Indtitute, during Dec. 14-
16,2021. Page No. 73.

Sudhalakshmi, C., Rani. S, and
Maheswarappa, H.P. (2021).Goat based
integrated farming system in coconut — pivot
of sustaining farmincomeduring COVID era
In: Proceedings of the 24" PLACROSYM —
Coping with pandemic and beyond —Research
and | nnovationsin the Plantation Crops Sector
organized by Indian Cardamom Research
Ingtitute, during Dec. 14-16,2021. Page No.
115

Tamil Sdvan, M., Karthikeyan, A., Pugdendhi,
L and Maheswarappa, H.P. (2020). Evauation
of hybridsin Oil Palm (Ennaippanaiyil Athiga
magasool tharum Eragangalaik kandarithal —
Tamil Article) in Souvenir of theFifth National
ConferenceonAgricultura scientificin Tamil
held at TNAU, Coimbatore during 09-10,
October, 2020 (ISBN No: 978-81-946828-
0-6), P. No: 227-229.

Tamil Selvan, M., Babu, R., Mathur, R.K and
Maheswarappa, H.P. (2021). Evaluation of
different Oil PAmtenerahybrid combinations
inCauvery ddtaregionof Tamil Nadu. (English
Article) in Souvenir of the International
Horticulture Conference (Next Generation
Horticulture - 2021) held at TNAU,
Coimbatoreduring 16 - 19, September, 2021
(ISBN No: 978-93-91355203).

Surulirgian. M, Thageshwari. S, Rgjappan. K,
Maheswarappa. H.Pand Babu. R. (2021). In
vitro screening and field assessment of bio-
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agents against Genoderma Incidum for the
management of basal stem rot of coconutin
East Coast region of Tamil Nadu. In:
Proceedings of the 24" PLACROSYM -
Coping with pandemic and beyond—Research
and I nnovationsin the Plantation Crops Sector
organized by Indian Cardamom Research
Institute, during Dec. 14-16,2021. Page No.
202

Vengaiah, P. C 2021 Post Harvest
Management of Palmyrah Fruit (Borassus
Flabellifer L.): Present Status and Scope.
| SAE conference, 23-25, November, 2021.

Wankhede M, Shinde V.V, Ghavde. S.L,
Narangalkar. A.L, Haldankar , PM., and
Maheswaragppa, H.P. (2021). Rugosespiraling
whitefly (AleurodicusrugioperculatusMartin)

22.
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biology, attractiontowards colour sticky traps
and its management on coconut. In:
Proceedings of the 24" PLACROSYM —
Coping with pandemic and beyond —Research
and I nnovationsin the Plantation Crops Sector
organized by Indian Cardamom Research
Ingtitute, during Dec. 14-16,2021. Page No.
183

Wankhede M, Shinde V.V, Ghavadle. S. L,
Haldankar, PM., and Maheswarappa, H.P.
(2021). Eco- friendly management of eriophyid
mite, Aceriaguerreronis(Keifer) in coconut.
In: Proceedings of the 24" PLACROSYM —
Coping with pandemic and beyond —Research
and I nnovationsin the Plantation Crops Sector
organized by Indian Cardamom Research
Ingtitute, during Dec. 14-16,2021. Page No.
185

130



FAB A

ccccc

b ICAR-AICRP ON PALMS Annual Report 2021 M

XI1.WEATHER DATA OF COORDINATING CENTRES

Coconut centres

Aliyarnagar
Month Temperature("C? Rela.tiveHumidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 33.0 19.0 90.8 65.4 65.4
February 36.5 175 90.0 55.0 0.0
March 36.5 20.0 91.2 47.0 34.0
April 375 25.0 89.4 42.0 84.6
May 375 26.0 84.4 40.0 0.0
June 36.5 25.0 85.0 52.0 19.3
dy 36.0 24.5 83.0 61.0 98.6
August 335 255 85.9 61.0 49.9
September 355 20.0 86.7 59.0 29.7
October 335 24.5 91.6 73.0 258.6
November 335 24.0 92.0 60.0 316.1
December 33.0 21.0 93.8 70.1 9.3
Ambajipeta
Temper ature(°C) Relative Humidity (%) Rainfall
Month Max. Min. Morning Evening (mm)
January 18.6 31.3 86.1 68.4 0.0
February 18.1 32.1 86.0 64.0 0.0
March 215 35.1 85.3 63.8 0.0
April 24.0 37.3 78.6 539 12.7
May 25.0 38.0 81.0 69.4 16.6
June 26.1 36.7 88.1 70.7 67.8
dy 24.4 32.1 89.0 76.3 353.8
August 25.0 33.2 87.3 725 195.0
September 239 32.7 88.5 75.8 414.8
October 25.2 34.1 71.7 96.3 198.5
November 30.7 23.6 94.6 74.8 246.9
December 185 29.6 60.5 96.6 1.3
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Arskere
Month Temper ature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
Jenuary 27.7 21.0 70.7 53.6 -
February 31.9 224 59.4 41.6 89.1
March 35.0 27.1 49.9 36.1 -
Apil 37.4 27.2 63.4 42.2 26.0
May 37.9 26.2 77.6 56.0 173.4
June 37.4 254 81.0 64.9 73.7
dy 39.1 25.2 91.0 79.0 58.8
August 38.8 26.9 85.8 79.5 63.0
September 36.5 24.6 86.2 81.1 51.5
October 38.7 23.9 84.6 83.8 283.1
November 36.6 23.1 85.3 83.6 221.9
December 35.6 22.5 73.0 62.5 31.0
Bhubaneswar
Month Temperature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 30.5 16.3 931 39.8 0
February 32.8 15.3 92.5 28.6 0
March 37.7 23.0 94.1 33.1 7.5
April 385 25.8 90.0 44.7 7.2
May 36.5 26.1 89.8 58.8 200.3
Jdune 34.0 26.3 931 69.5 352
Jly 335 26.1 93.3 75.0 265.5
August 33.3 26.1 93.0 75.4 285.1
September 324 255 95.0 80.4 579.4
October 33 24.7 935 67.8 77.2
November 30.2 21.8 87.3 69.0 82.6
December 26.8 15.2 91.7 734 72.6
Jagdalpur
Month Temper ature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 29.1 11.8 921 335 0.0
February 30.4 10.5 89.5 24.8 17.2
March 354 171 78.7 23.9 0.0
April 36.1 19.6 75.5 34.1 62.4
May 34.9 22.5 74.1 45.0 90.0
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June 31.0 22.7 87.7 69.1 170.7
dy 20.8 224 90.8 74.2 317.6
August 20.8 22.3 93.1 75.4 354.9
September 290.7 22.2 92.1 72.7 188.9
October 30.9 20.4 94.3 59.8 57.7
November 290.2 17.8 94.6 55.0 150.5
December 26.8 11.8 93.8 50.1 0.3
Kahikuchi
Month Temperature("C_) RelativeHumidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 23.8 10.2 82.6 73.4 6.8
February 26.5 115 74.7 69.0 18
March 28.7 15.2 71.9 66.0 6.7
April 30.8 20.1 777 704 175
May 32.5 23.2 81.2 75.6 215.0
June 32.7 254 874 81.7 305.0
July 32.9 25.6 88.8 83.0 366.0
Augus 33.0 26.6 89.2 84.5 228.0
September 31.0 24.8 85.2 824 136.0
October 30.1 23.0 82.7 80.1 82.0
November 27.9 17.3 80.2 79.0 12.0
December 235 114 79.1 74.5 Trace
Mondouri
Month Temper ature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 24.8 11.8 91.3 52.0 0.0
February 29.3 13.8 89.1 39.2 0.1
March 35.9 20.7 86.5 33.1 0.0
April 37.0 24.6 84.2 411 0.9
May 34.2 24.7 89.5 66.0 114
June 32.6 25.8 93.5 77.6 11.9
dy 32.6 26.2 94.4 79.4 8.2
August 32.8 26.3 94.9 77.3 1.4
September 31.7 25.6 93.9 77.6 8.5
October 31.2 23.3 93.2 69.4 5.6
November 28.4 17.6 90.0 57.0 0.7
December 244 141 91.7 62.6 49

133



b ICAR-AICRP ON PALMS Annual Report 2021 M

FAGTH
ccccc

Navsari
Month Temperature (*C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 30.4 13.9 87.1 55.5 0.0
February 335 14.3 84.0 38.7 0.0
March 37.3 17.0 82.6 36.4 0.0
Apil 36.1 21.5 90.6 57.0 0.0
May 35.2 24.7 86.9 63.9 144.0
June 32.6 24.5 89.2 80.7 384.0
Jly 31.3 24.7 89.7 84.4 423.0
Augudt 30.6 23.4 92.2 81.3 170.0
September 30.6 22.9 97.1 89.2 493.0
October 33.9 20.1 89.7 69.9 18.0
November 33.7 18.3 75.2 433 11.0
December 29.3 14.7 90.6 54.8 66.0
Pilicode
Month Temperature("C? Relative Humidity (%) FEIE]
M ax. Min. (mm)
Jenuary 325 22.1 74.0 80
February 33 21.2 74.8 11.8
March 34.3 24.3 75.0 1.8
Apil 34.3 25.2 76.0 64
May 32.2 24.4 78.0 649.5
Jdune 31 24 88.0 553
Jy 29.6 22.9 87.7 806.6
August 29.8 23 914 579.1
September 30.3 23.4 84.6 422.6
October 30.9 23.9 80.4 555
November 311 23.7 81.2 221.8
December 32.8 22.2 78.0 93.3
Ratnagiri
Month Temperature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January BEN 231 91.6 710 0.0
February 325 219 91.9 739 0.0
March 32.7 21.1 93.2 73.7 0.0
April 33.7 23.4 94.0 79.9 0.0
May 33.3 24.3 924 64.8 502.2
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June 315 22.8 95.5 91.9 999.8
NT\Y 29.9 22.3 95.2 94.8 1828.2
August 30.3 22.1 96.1 95.0 374.1
September 30.1 20.3 96.3 96.2 675.4
October 32.6 224 93.1 89.1 68.4
November 334 194 90.4 82.5 84.0
December 31.6 17.7 92.8 89.2 33.6
Sabour
Temperature(°C) Relative Humidity (%) Rainfall
Month . . 5
M ax. Min. Morning Evening (mm)
Jenuary 215 11.0 94.2 78.8 0.0
February 25.5 12.6 89.3 65.0 0.0
March 32.6 19.2 84.6 55.1 0.4
April 36.4 24.4 77.9 59.3 0.0
May 335 24.3 85.8 62.6 251.3
June 33.8 26.0 89.1 63.4 298.6
NT\Y 33.0 26.3 88.6 68.4 331.2
August 324 27.3 915 771 104.7
September 32.6 27.3 91.6 75.4 1194
October 31.8 24.3 94.1 731 210.0
November 28.0 16.2 94.0 73.4 0.0
December 24.9 12.3 94.3 68.6 15.6
Veppankulam
Month Temperature(*C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 30.4 21.3 96.0 61.0 290.4
February 26.0 16.8 96.0 51.0 -
March 355 229 96.0 52.0 -
Apil 35.6 25.8 96.0 56.5 10.2
May 35.2 25.6 96.0 50.0 33.2
June 36.9 25.6 96.0 63.0 32
Jly 35.7 25.8 96.0 61.0 2.2
August 34.7 25.6 96.0 62.0 135.6
September 33.2 24.7 96.0 58.0 203.2
October 324 24.6 96.0 68.0 155.9
November 29.5 23.7 96.0 70.0 640.1
December 29.6 22.2 92.0 67.0 33.0
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Month Temperature("C? Rela.tiveHumidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 344 194 92.8 50.2 11.6
February 354 171 90.6 414 0.0
March 375 20.2 914 40.5 0.0
Apil 374 225 85.8 48.6 13.2
May 35.2 24.2 87.0 62.9 500.4
June 30.8 231 92.7 78.7 1153.8
Jy 294 22.9 94.8 83.6 1497.2
Auguds 30.0 23.6 94.0 78.0 603.2
September 30.1 234 96.0 84.7 889.2
October 34.5 23.8 90.0 58.4 103.2
November 34.7 22.6 94.0 58.8 186.8
December 33.6 18.0 93.0 49.0 794
Pasighat
Temperature(°C) Relative Humidity (%) Rainfall
Month M ax. Min. Morning Evening (mm)
January 210 NA 83.7 68.1 26.8
February 214 NA 77.3 67.5 0.0
March 26.1 NA 85.2 84.7 36.8
April 259 NA 83.2 85.8 133.7
May 248 NA 84.5 854 2815
June 271 NA 91.5 88.8 668.5
iy 07 275 89.4 89.2 269.2
Augud 307 249 91.5 90.7 1521.0
September 208 234 76.5 75.8 162.2
October 282 21 819 79.8 196.1
November 244 217 66.4 65.4 20
December 23 192 65.9 55.3 0.0

Note:- NA: Datafor Minimum Temperatureis not available at meteorological observatory of College of Horticulture and
Forestry, CAU, Pasighat, Arunachal Pradesh due to some technical problems.

Pattukkottai
Month Temperature(°C) Relative Humidity (%) Rainfall
Max. Min. Morning Evening (mm)
Jenuary 30.4 21.3 96.0 61.0 353.1
February 26.0 16.8 96.0 51.0 -
March 35.6 22.9 96.0 52.0 -
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April 35.6 25.8 96.0 56.5 10.5
May 35.2 25.6 96.0 50.0 -
June 36.9 25.6 96.0 63.0 -
NT )Y 35.7 25.8 96.0 61.0 46.9
August 34.7 25.6 96.0 62.0 174.3
September 33.2 24.7 96.0 58.0 187.6
October 324 24.6 96.0 68.0 267.0
November 29.6 23.8 96.0 70.0 571.5
December 29.6 22.2 920 67.0 17.0
Pedavegi
Month Temperature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 31.2 19.1 99.2 54.2 0.0
February 322 18.1 99.7 47.0 0.0
March 316 21.3 98.9 61.6 0.0
April 30.7 239 96.5 69.9 7.9
May 37.1 279 914 51.3 42.9
June 36.8 27.1 93.7 60.2 320
Jly 33.2 26.1 99.2 72.2 304.2
August 334 26.1 96.3 64.5 124.0
September 32.6 26.1 98.2 72.2 194.8
October 339 26.2 96.3 76.4 10.3
November 30.3 24.2 96.1 74.3 142.2
December 30.6 21.2 94.2 61.7 0.0
Vijayarai
Month Temperature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 31.2 19.1 99.2 54.2 0.0
February 322 18.1 99.7 47.0 0.0
March 316 21.3 98.9 61.6 0.0
April 30.7 239 96.5 69.9 7.9
May 37.1 279 914 51.3 42.9
June 36.8 27.1 93.7 60.2 320
NT )Y 33.2 26.1 99.2 722 304.2
August 334 26.1 96.3 64.5 124.0
September 32.6 26.1 98.2 722 194.8
October 339 26.2 96.3 76.4 10.3
November 30.3 24.2 96.1 74.3 142.2
December 30.6 21.2 94.2 61.7 0.0
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Arecanut centres

Goa
Month Temperature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 344 2185 825 41.7 9.1
February 34.8 20.5 80.1 35.1 20
March 35.7 24.1 88.6 52.2 0.0
April 354 244 84.5 52.0 27.0
May 4.1 25.2 86.6 63.1 422.6
June 30.9 234 91.2 794 903.9
Jy 29.2 23.2 92.7 84.3 13459
Auguds 29.9 23.8 93.8 77.9 343.9
September 29.8 24.7 94.5 784 4381.0
October 324 24.0 92.8 65.5 2399
November 33.0 23.3 89.0 60.2 166.4
December 324 209 88.7 49.6 105.9
Port Blair
Temperature(°C) Relative Humidity (%) Rainfall
Month M ax. Min. Morning Evening (mm)
January 30.2 24.7 72.1 68.2 255
February 30.5 24.1 73.0 71.0 922
March 322 25.0 76.3 72.3 0.0
April 32.1 24.8 81.1 74.4 247.9
May 334 25.4 85.0 81.1 469.1
June 311 25.2 83.1 81.2 321.9
Jly 30.2 24.5 89.3 88.2 649.2
August 30.0 24.6 87.0 86.6 430.9
September 29.6 24.3 90.9 86.0 541.2
October 30.3 24.8 87.4 834 305.8
November 30.6 25.1 85.2 80.3 224.9
December 30.1 24.7 78.0 725 91.6
Wakawali
Month Temperature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 305 145 924 55.2 0.0
February 32.8 14.4 916 48.9 0.0
March 32.6 16.7 86.1 514 0.0
April 340 20.8 875 524 0.1
May 34.2 233 854 59.9 0.2
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June 30.8 23.6 933 84.2 25.7
Juy 29.0 235 95.2 89.5 46.9
August 284 235 94.2 90.7 45.0
September 30.1 231 94.5 80.2 1.3
October 30.8 224 94.2 79.2 S5
November 331 17.3 87.0 50.9 0.0
December 325 14.9 92.5 67.1 0.3
Palmyrah centres
Killikulam
Month Temperature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 29.2 20.6 70.0 60.0 172.6
February 30.6 20.6 66.0 44.0 0.0
March 34.2 20.8 70.0 45.0 236
April 35.1 21.8 720 52.0 34.8
May 354 230 69.0 52.0 26.0
June 36.6 26.6 69.0 52.0 28.8
y 36.0 24.1 68.0 53.0 5.0
August 359 239 65.0 48.0 12
September 36.4 235 61.0 41.0 212
October 33.7 215 69.0 520 231.6
November 30.0 205 76.0 64.0 366.2
December 30.8 19.6 75.0 63.0 26.0
Pandirimamidi
Month Temperature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
Jenuary 15.56 31.54 9 33 9.0
February 14.58 31.76 % 33 0.0
March 17.29 35.49 91 30 55.2
Apil 18.15 39.3 83 3 62.2
May 20.51 42.35 84 43 404
June 2352 39.27 61 52 106.5
y 23.16 35.08 97 7 272.1
Augus 26.47 35.27 93 74 230.8
September 22.96 35.52 97 80 409.5
October 18.1 35.62 9 72 1517
November 14.66 34.62 N 73 134.1
December 10.97 31.23 N 59 0.0
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Cocoa centres
Thrissur
Month Temperature(°C) Relative Humidity (%) Rainfall
M ax. Min. Morning Evening (mm)
January 32.3 21.3 78.1 50.0 45.7
February 34.6 21.6 70.2 38.8 0.0
March 36.8 23.0 84.1 34.2 31.8
April 34.9 23.6 89.4 38.6 72.4
May 32.7 22.9 94.3 73.8 550.5
June 31.2 23.7 94.4 74.1 473.0
Jly 29.8 235 96.6 77.1 626.9
August 30.2 23.4 96.0 76.3 409.1
September 30.7 23.9 96.3 715 291.7
October 31.3 23.6 96.1 77.4 593.2
November 31.0 23.4 91.7 71.7 364.2
December 325 23.3 80.5 55.0 19.2
Srs
Temperature(°C) Relative Humidity (%) Rainfall
Month Max. Min. Morning Evening (mm)
January 30.2 16.9 87.1 62.4 9.6
February 311 14.5 82.3 59.5 20
March 34.1 18.2 86.0 45.3 518
April 34.3 209 894 46.7 24.2
May 321 20.2 884 56.2 1974
June 289 204 88.3 715 540.8
Jy 27.0 204 894 76.4 964.6
August 280 209 89.8 77.1 1592
September 27.7 20.7 90.3 76.4 33R2
October 30.0 20.7 90.2 70.8 1738
November 298 19.7 87.9 69.4 1602
December NA NA NA NA NA

Note:- NA: Dataisnot available at meteorological observatory
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