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IISR Manushree (IC 349537)

About welcome page:

g eeemmereseos | [SR-Manushree belongs to malabar type and was selected from

-r. germplasm collection (IC 349537) at ICAR-1ISR Regional station,
Appangala. The variety is moisture stress tolerant, with a stable
| yielding capacity of 550 kg dry capsules ha' under irrigated
{ condition and 360 kg dry capsules hal under moisture stress
condition. Variety contains 8.74% essential oil (irrigated condition)
and 8.84% essential oil (moisture stress condition), with 50% of the
capsules having > 8 mm size. Essential oil components such a-
terpinyl acetate and 1,8-cineole did not show significant variation
between control and moisture stress conditions. The variety has
been recommended for small cardamom growing tracts of
Karnataka and Kerala.
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T R STEUTSR-TSTSHIRY YR H T8 TS AT ST Jomet €, St add H 19
fafird, 11 TgeRY, 8 Wise 3R 2 RTINS 7 & Pal & Jedsd P Ty 17 e BIal R
ST Hind HR Q! ¢ | T IR TSMSHIARY 7 0 R Bt IR=31d W difed Hi eeft deron
F 1Y I IUSTATE fbT, IaTe 3R IATGhdl ST o fore Menfifdat 3ik et 3R Toie!
¥ fAued & fore geieE ool &1 fasRid B Tl Bad & 6 DI BIHI g6 db HH DHRA
A He@yul aeH fean g

e IR R ST d 79T I T [HfEd dar g s tiel & 31aT 31T THTd/Pbe 3R Sitad
BTel BIdT 8, Higel Yeba 3R U114 a1ftfep § depx eI g} 3Riges w1 Ul aeb, e fag
T i, STTRT HRTH/ITANT SiR gediAfeha ged! § HRd & $iN fafd & wifew ®u ¥ vafa
AEH BT 81 ST ¥, TS HeRuIy ool forf, 9} samaeh, 31! samh, 3rexe, g, 3MH
3, ST, Savhd, |, ufar, SRy, I, At sreiarsH, filedr, HER 3R BIASIRT TR
ST TAffrat o1 TH=ag B 3 | ot St 7S Wl ol 39 SR | 1 o U Rt €, S
el Ol | 9o ga! futd el g1 9 2022 & T TansdeRiiey ot aiffes swie 965.71
IRg (aRee &1 3+t 2nfid 8) $uu 3|

TS Ugd

gy 3R Dt A SRpaR ARHIRNGA Hddh (TCHIK) 3R Jia Fame! &1 STt Hedb Fdad
AT STGH, $axe U TH-ad fohed TRI&UN 3R SfiRT & sarge, Bt & urs s fHeey 3R e
& OIS T & AT Tt TRI&01 & g 7 Srgeiem uRaieHId s &1 778 5 |

T 1 O TSI O, 3{ERe BI TSI STs HTSUISAR a9, §ed! Ui ST argUdSRuag dM
ulf, 3oTaTe USIIfa ST, ASUHSRUEY aF au 3R Nt Pt &f YoTfadt SIRUACT 354 3R oRTd
TR-3 P TFEMT B! & B HHD, Yoliad! o1 SR 3R faded & FHdia 3u afifa, 7
fecett @ 209t 96 & TR TToe SHRREEHT et

gandHamdive &1 ddiadt aifie s 3% § TRl B & g sgzifda ynaar

YIHSMAT-YRA I HId  HI6UE SRIM &A1 WRE, (Wid], Hrel, Hlcd o
L IMRUISNR AT (IMTHTI-3) AHS BT SARET BT dgaR TH! a1 ™ Ul Bl 13-15
SERISR 2022 1 TS IGUST & T, FHRIIS, SRANEAT (STR UGN H 0 THTS ISR B deftad
s THg dow § farifid & & fore Iegd &t s |

419 T8+ ardt foher

STSITITHIIR TG AAEIR UHR BT § 3R HSUTIHR-IMMEMETTHR &g LI, ST &
STHTSH ST (34T 349537) ¥ 99 foodT 711 ¢ | I8 eTifdl 4T o1 |few] g 3R 3! Rifea
fufq & dgd 550 fob. U1, [ HYA /gdex 3R TH 19 &1 R & d8d 360 . 1. TH
HIA/GICIR DI FRR IS &HAT BIciT ¢ | 3T UoTT H 8.74% TH=ad ad (Rifera fufa) i 8.84%
TERIA dd (FH! 919 Bi TS ) gia &, o 50% »gd > 8 .. SHR & 8Id & | Ta=ad
4T YUe®H oY o-cxfu-d TRTee 3R 1-8 fafara = gz 3iR Tl o-ma &t fRufa & #18 Agayut
%ﬁ?ﬁﬂ?%@@aml e 3R HIA S DIt IAT™! ST 9T SATh! P foIT 39 Uonifa o1 fRweriv

| 1)

TSI ieT #1 ddiadl arfife TyuE 35 & GNIT SFERT aFHd

STSHTSR-TSMEHHRUITH A TIE 93P DI R &l Had IdTad 3R Hod JR&T Wi
B R 31, e griw = fear man ]|

ICAR-AICRPS lc'i‘ﬁ' ’
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i 1: WU e TP ASIATSTHASR Tt
THHTATY, Tie-R GRT SR # G&H NP dcd Jae

SR T, 3.96 3 AT SN SIUTd o 1Y 3= IUS (685 fob. TT/89¢R) Ut A & fort foiep, atgl,
W%ﬁ?wﬁwﬁawﬁﬁ@wﬁm%wuwmwmmﬁﬁ
oo |

THPTATY, TR 3R MEHTIR-TAIRITHLY, 3o gRT At # f3u Riwng siavra &1
AFSIHRU R Y& NP Bz fafy

ff H I IUS (SER 3R STER H HHT: 1802 3R 2516 . W./RHR) 3R = 3nfdfer a1y
(SR 3R SR T HH: 2.22 3R 2.34 BT AY AN 3UI) F fore I+t Y& v al &
BN & 1Y IR 3 & Siqvra § f3u RiwmE &1 Ry &1 9t 81 e 3R 3ok § IR
Eﬁ‘fj;aingﬂaw%ﬂﬁaéﬁm: 7.93 3R 8.98 fb. U1, BaeaR 1. . Pt oI IUTIT gera
il |

THIITY, TG §RI WX # THipd Bic Td I Y=

SholTRTH ITEe 44.3 TH W @ 0.044% & T f5ShId (UG fSSHIa T & 3T W 3R 918
T ugdl fos®d & 15 fol & a1 fegma o) iR Fanfiriie 25 =g ot @ 0.0084% & &
fSe®H1a (Ted fSSHE TS &1 U YE BH W IR G [SSH1a Ugd! [Bedhd & 10 &l &

I1E) I JU, Y& AH 3R HH FodT 3R TS g1 $ 1Y Jrasiid - AN ST U
H o forT grTdt ure T7u|

ICAR-AICRPS
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ST EUTT FTCTIRIT
@refl fard

THISHIRUITY & sfgaadd, Ry, R, fiamed, qmoieh, YfEaR, el dx ot [d &
mewmwwﬁ%ﬁa@%@m%mﬁnmﬁmﬁﬁswm&@w
(628 Bfecdes UHR, 59 I 3R i THR 3R 3 fAS=M UpR) P vensHteRdiey & faftr dal
o e SRE R

HIeRUY, URRR % T 2021-2022 BT H Jedieh [T 7T STHESH IR H ¥ TISRTY 124 SH
UHR 3R UfAR 5 (MHRTY 116) 3= IdIGH A1 4.50 fb. WM. T8 &= IUS 3R 982 WRRI/AT &
Y THRTY 124 Tga RIM TR 8T 3R THP 91 4.35 . 1. 8 T IS 3R 982 TRRI/AA P 1Y
OFRIR 5 M1 8 1 9N 2022 & SR USTSHISRUITY dhg R H §H1T T SRUHT, bl ATHS U
T SRR DI STHEOH SRR H SITST T | BTt {3 o [l $t FolTia R Gidic! H 3 RIS S
T TSIl b1 AP oAb TR 1 WY 5 VIl H TS, Jual 3R SUS & 01 & foIg Jedih
fopan 7| Al IuS AU St & o fafid &l )R Geaidd &t 715 HIdl B o [ &I gatadl
% s fazayur I ufagR-1 &1 WIss & ddTs, c1|\,s||§ﬁ'<'u<aob 0§ U gt afeat auT Gt Ius
D! UG T J8TR STy & U H Udl Il | Afdh I UfAgR-1 Pt 43.84 i 30&T Hiaddhd - Ufd
WIgH B! IRAT B TS 50.09 P J1Y AFTH fears | Jod IATGHdT 3R W JRET AT HA &
fore el ford senfed FAfda e Tomel TRi&or &, SiaRwpadl § ¥ A/ &1 Sifiidad Su 10.71 .
1. 3ifpd ! deaTa afagR J 4 1. X 2 . 3 SicRTd R Ufeihe Be I (8.0 b, 1) S g | ey
o3t ergaTd T i | uferhe e A (1.81) & 1Y FIel fid & ik od | o T, JaYTd
R & SIcib T (1.49) & 91y HIcl! o & SfdR waa § a1 1| giel # Tfehe Be am A
JAdH IUS (11.43 fob. U/wdic) sifdd Bt dagyrd Ui (10.22 fob. Un/wiic| ufaR o faobdt ot
TI&01 Wile & DI [Hd 9l & ASNpaR Tl H Hadh INTOHD oIl BIgeRIRT A1 AP AT BT
YobIU Tg! & 77| gTclidp, 91S HIcHS T &b Iy dhddh Ao D FIHRTH & SThHUT H defl R Uied-
feraTs Tt T JRem SR SR HATA # PIeAIRID A= Dl HH DR b IR,

HIGHTRI 3R TfaeTHZH T & FTeht fird B e Je & vaee ok Heify ¥ firae @t
[EHT DI T GﬁTWﬁUWHE(ZOZO 21 T YR3T) & UROMH & SR ol Il fob SUAR 13
T 44.3% (S&T/ageY) [haiod e 500 1. /1] 7 1. o1, /1. 1 Uil R UaiT SR T 7
o1 f1. 1] + Freraew™ 1 i1 1./ 1. @ 2-3 for./aa &1 Je1 Tt - 9§ Uxil R SHTshH 999 &Y
(13.70), TASIS (14.58), UTETTH (23.75) 3R JABH TWehHUT (23.75) 3ifdrd Bi TS|

gidl seradt
F 323 AT SR B FAHT H SN o B TRIEd 5, T 188 SRR IMIIGHIRT & 3R 132
e 7 g1 urargrRT &g A 3 fafkiy Tug o fiRferd sarr sik teagesfafiaad &) 3gfas &
ffgareh, afSUfaR & ¥ SeT TNl a¥ 202122 & SRM, T d9 ARY FaE=) S UHR,
SMSMLTHAR AN o faHe & W I =i & ear Fe-Teilerdl ot Widlet FA g3 | Serma
& Tl 1 Frsirfral TR Widict & Tgd HediehT - WR BICT ST o 3116 fb T vt o sl
W&malm R, ATGHIRT 3R UTUrgiRT & farl & gsfifadl S S, dev

ST, GG, T, TeRTSH, TedebT, T, Sfceir-1 9 e SR fieTud Mfur o1 31
gTfd eﬁwuwgﬁ%%qwmwﬁmmﬁmmﬁmﬁméagw
i o Fobd a1 b B8 ST UBRI (TS 349362, STSHT 349364, 3MUT 349370, TS 349606,
i W Meg SR TSRS 8) T T S UHR M 349606 H T HH I &ffd (1.4%)
3iferd Bt Tt Saf YRR H, St W Ties § Ry ot T sifties 2t 3fR 39 91g Seat
349364 §| BT SATIHT & UUf &3¢ TR UHRI &I BH-89 I+ & oY fobdl T8 TaTard! §
ST I TMeS 3 STUTaT 3R ATS IR # Gay & ThHul 3ifdrd fhar| 1t gama<h &1 afg 3R
JUS TR Y&H TN Tl o THT BT i+ - & o Uid dgl J o1+ Feffadl IR gad =0 9 fd
T TRigun A Fspy fAaeTan fos ge uives ddl o fgwa = BIt gard! & 3fg 3R 3us Arucs! &
g

HIP 3
ICAR

3
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YR | gart & uof sge & Ufd IHHe ITAR (HISSIToH) Bt gaT § Siaf-a=or BRI
(Uehdl T IS H) b THTd BT i1 H- IR fed fobd foh T, (g i @ 2 . fer/fen) STar
q 21.66% WSS & WY Agay INT 3muaH 3iferd foan, aaeTd T, (@RS + Hboe @ 2 7. /
for) SR T: PN @ 2 7. / far) B

&1 serg

TRTeYe, fifdpH & 3 sty Fgi & a3! SAas & 64 THEISH R BT W@

RpT o1 T81 21 AR e o) 85 3 [l & W &) RIS SIS e o1 Wus e

7| 3 SRR B 95TR g UeR, S8 die 3R AT (RREF iR GRavl) & Ufd Tg-=iierar &

gﬁ;@gﬂ@ﬁ@Wﬁ?ﬁ@ﬂéﬁM@%ﬁW&ﬁ%%WW&@uﬁmﬁ
T

TSI AT BT IUSIT UR Hiea T o YHTT BT el B & g [T T TR A Hohd foar fab 11
@ AIS) & dgd Uil &1 ST /AaY dd feeR 3R SdTGH fCeR/ady &1 6B BT e o,
S T2 (1ol Tt feem) & aRTeR ot sraRue fear/aey &t sifiday W@ 3R fewer /add &1 $a
AT T1 o dgd Sifdd Dl Tl Sl 3= SUARI B Jeil H BTl 3Hfdeh Uil 30 SUART & Jei o
T1 @0 T2 & R1eR ) & d8d BIh1 s JET Hgd Iue Ui gs At

GV

faftm S STeraryg & & R eielt, RIS, YRear), SRIUT, Uigih, MeiTe iR Aia dal § 3fexd
STHITS & TG, T&01 9, TeichT SR TR&OT Tifafat 31 I ! 81 3 TSI SHRUTH gt
SR Tgad U I $df 514 SRIA! DT TR fHAT ST 8| e W T WW[AT TRI&01 TR el
H 8 WMl H TUIE®, 309 3R U & TN & QTT 10 SHTRISHS SRR BT edidh+ foar 1T |
IRTT & IRAwr § 10 SRR & Hdhe IUsl 3R SUS & U H Ag@yul 3iaR ¢&T 1| 3i¥id
dIST Udhe SUST H 11.1 ¥ 14.2 TH/5deR &1 3R § 3R STaH IS d13M8s 4-1 (14.2 T/5deR) |
T T AT 3R 1.25/4 (14.1 T/59R) S G €D A UP, SEIATSUISR IRal (13.7
TH/REHRY) U St U AP b, SMSEUHSIR aRal (GSISE =18.4) BT gadl H ©8 ydeu
SIHICTSW S, 3R 1.25/4, S11.00/4, TaUT 05/15, TIUT 0.5/2 = HH 3¥Id Jg Ta- Wb 3ifdd fowar,
o7 9 Tadt 05/15 (ST TETSME = 14.6%) 3R SR 1.25/4 (3M¥d UISISATS = 15.0%) B Tg=Md
SiHIeEw (ME18E 6.0 ¥ 15.0 & &9) & U & AT TATI SHHICISY STt 1.00/4, A134-1, d134-5,
T 0.5/2, EIMETHIR el (@), a1 0.5/2 AR R 3P B HHH W] SIS (3Md
HEISHTS R 16.0 T 25.0% & 1Y) & d8d THE §G b1 T7 4T

ool I5RT P T 3ER® & SIS & Hedidh UR HIdIe! Uiermr 2018-19 T 7 TS HISRUTTH
HG H 3T FeS 3eRd Biecar P 1Y Y& b1 T 7| WIRW & SR I8 2021-22 T AT Udhg
I0S H 12.3 F 15.2 o7/8a¢R b 3R A1 A P 3P | I=dH IUS (15.2 TH/89¢R) T T
Tt Wel-121 (14.2 T/8aeR) g1 RIM IR 3i9d doT Udhe IuS H 10.5 /89 (Rifdm) 3
14.2 /89X (WIS dd BT 3R ¢ | 3EXd &1 AfNd SIcR-Hud yonferdl &, Wigit & giRomdt 3
Tohd feaT foh 31y o SfcR Bd & 0 H HfUHdH (FUT 480/d8) YT H YT JUYTd SfaaT ($9T
200/-) H| FGIRY &, 31c3e & 1y Gt 3R B OIS Bl THTE a1 TT 3R 3evdh-Teft iR
A B BISHR aIh! 99 H I IdTadhdl JoMel U g5 |

gegl

TIHTSHISRUTY & faftd Hal # geat & 1820 IR 3R IUP 37 Jardl o1 TWRANG fohar S

TET | 3T 3P TR YHAIe! d WR, 8 W H U, IUS 3R IJUST & 0T o felT 10 SRS

SHICTSY &1 Hedich-1 fobal 1| AT & fazayur § Udg IUsT 3R IuST & oI &1 2B F 10
| 5 Hgaqut SicR o1 |

ICAR-AICRPS
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TI&01 RIS & TR 37 1ol Ueha SUS & 22.2 TH/gdex (3H) H 31.1 /AT (3. 347) Th
1 3R 3ifpd fopar gt At uderor ufaf¥al 3 J=Es TU A A, a1 A e Ius g fewrs
| 3R, 347 7 3T TSl Udbe IUS (31.1 e/8de)) H Ugd RIH W IE!, 39 §I¢ WTH-3 (28.6
T/3R) SR TTANHST 2 (28.2 TH/RHR) 81 I« IUS 3R I FRPUF geal (2019-20 | L
fhd) IR WIS HA W 11 ARG SiH1eZy &1 9 R H FTUHS, SUST 3R TG A&0N &
fore geaies foran T | uteror RIT & ST aTeT Udha ISl H 17.6 TH/8aR (3RARTA 1) ¥ 26.7
/84X (TTAITECY 56) BT 3R 3iferd fpar mam| 3me e ufafdat & 9, < ufafdat ¥ Toes
FU Y JIYY YSTH B aTdl oiid, TS ATS TSR WIia F i I§ar iewrs | ufafy waiuad) s6 3
3T Tl Uebe IUST (26.7 S/89eY) H Ugd WH TR Ta!, IO Sl 26 (26.3 H/29R) IET,
Safh TAAY A6 TP, ST SMETHSNR WA = STl dTol Uehg U 26.2 T/2deR) 3ifbd @1 fIRm
VR & T gep WA 1 1 et R AT fban, ot 3220 geb Uid T ) gecl Iare & forw
Wsﬁ%ﬁf@ﬁ%ﬂﬂﬂ%lﬁﬂ%g@aﬁ 11 Uteror ufafdal # §, <1 ufafda
3. 849 (33.7¢/8HR) 3R WATH 50 (28.5 e/89eR) 7 Y YR B dwcit b UfAfP,
SIS TSR UfaHT ! e sis faan

TRPIURH ACARIA-Hhee R IMSERITS, CTHHeld SHSHlts &1 YaIe) & 3Gl
g, oS 3R YSRUT TSt av & T SR dlait & Wy TSR webal & HMIaepIRal B
T B o [T U Grel TRET0T YT Y[ bl 7T AT | SIRTdl W1t 30 (14 R § 14 T 25.84
I T, T 28.82 T/5dCR BT 3R 81 BB 2021-22 HIA T TEHIUSH (T1) & 1Y T BT SUIR
145 H ¥ 9 dHal § gy 9§ ITAR a9 11, STafeh SMHSTHAINS (Ts) 14 Hai # 9 3 Hal & Ja4 9
JUAR & T | ged] B IRIg 94 o o gUTdl DicRIS & SYfad S Sdhid Bl HHbIdhd d3 &
forT Ty TREUT & 3 SUAR H NI A% IUS | 25.27 /84X ¥ 19.5 T/gaeR (MIAT-oId
fSHId) BT 3R <@ forn| 3116 el T ¥ 2 dhal d FReHfed @ 0.5 A f/f @) o1 fosea
T ¥Y SUR &7 T | Bt} B U T SR YA 1 Uae R & U CTSah TS SRUReH
& U0 FATHSIRUINGT & UHTd B GHSH & [e1T 3= URIeur #, <. 3RuReH Clesh Gl o
3T I Udha JUS H 27.2 TH/8aCX ¥ 33.17 T/5deR HI SR FE=0r & a1 T S 5 R & ¥
3 T qad AF SUAR & M R 361 8

gér werret

OfoRTs o TRFEA iR Yediford SRRl # ¥ TH Uh-4 T %l o1 Sifdad ST (685.40) ifdhd
DI TS 3R THd d aor Hi TH Th-4 T Ja9 31 (53.55 U1) o, 3R ufa U ifestt &t Sus
288.89 U1.,/0S 3ifdrd foa| STafeh RIFIT o = 499 hal/US 3ifdrd fhar, Tha %wal i (50.371)
3R S IUS 163.2271./0€ B GMUIch H Hedifdhd 16 STAHA SERIRMI (1996-97 H @I 7TY)
T Y, 3d B doid 2021-22 T 42.1 3R 76.9 U1. & s 3ifohd foraT| 3w Sleieaddd! 9772
J 3HfIHaH B (710) 3ifdd foar, Baansﬁwwamnwm)ﬁwwm(eaﬁ?

T0) S Y AR Y S Iuet (1.7 . ) ©1 907 9= ¥ Sieflvasrobdt e 9772 &
\sﬂ-ﬂdsu DI 3Hb Bl UGl HUCS| R fadR $HRd §U SMRITSHD YT T[T

T | 1996-97 & ERTH Y T AT & STHEEH & IR 3RS SiHIesy BT Ia- fhar
7| Uil Y SIS H 6.42 T 7.85 H. AT H 56.12 F 65.22 F. HY, 9UT g H 2.87 T 3.92 H.
I BT SR gl a9 2021-22 & DI GO 8! o1 77| 34 I A9cs! &1 & § ¥@d gu
SIS ST BHATgU-1 B 3 Si-Iesy I S5 Ui 7| TR & 24 3@H A 9,
R 9 (11.06 W) P ga-T1 H, THU-1 H g&f &1 I=qq SHam 13.44 1. 3iford B, 9P a1
TYT-3 (12.59 HY) B Y TY T-3 3T AT F BB 9gcR U7 3R I&dH a1 T I
(52.19 9. 1Y), Ui &) TaTs (12.89 1. 1), U=t Bt AsTs (7.71 . 7Y 3R RAT3f &1 T=AT (20.00)
3iford B TS| 24 SR H I THU 3 I JIIT HeRHGd &b o0 T Ugd o AT &t Hell o
Il 1.73 Tob. 71/q81 ot Safes wirta sifa § 0.53 fob. U1,/g81 sifard fovam mmam ol

ICAR-AICRPS
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efar

TSN SRATH & fafid el & Hot 2494 i1 ST SERIRM! &1 @@ a1 ST @1 |
SIER H §18 T S ¥ doRkalid 71 4 3HERE Si-Iegy &l 99 fohaT T oT i @ 9
D B aH B $ forg Rifera 3k Jrar ofva fRufeat & ded sran unl s e Sfiersu 5 9 ub-
808, RCr-436, UD-630, DD-629, RCr-684, UD-607 3R RCr-475 ® AfYHdH @1 TgH HR ardl
TEOT UTT 7Y | AT TR VT H (2020-21 & = ) 14 R T UTHS, IUS SR 30 & Uil
¥ fo1T 13 SMT=ISHS SHICEY &1 Yol a1 Tl akae &1 fIRawur v R &S & U
3R JUS & T[N Bt 2P F 13 Sfi-lergy H Agayul iR ST TaT| SiNTd ool SuST H 11.6 ¥ 15.4
fhed/gaer &1 IR YTl U SHICISY S COR-198 (15.4 féhed/gae), COR-200 (14.96
fhed/gaer), COR-197 (14.8 fdhed/gaex), COR-199 (14.66 fdhed/gaeR), 3R COR-201 (14.8
fhed/gacey) 4 U9 Td COR-205 (14.06 fhed/gaex) &I Ja-T H THHS & ¥ 3 siel 3Udl
3ifdrd 11 COR-194 &Y Seg! Srufq 58 fa=1 # Racar § S/afd COR-196 &R ¥ (66.8 &) e
8, O fF 50% Bd 3 & el ¥ Tobd i g1 N &t Sars § 73.9 ¥ 103 T, M. SR §, Ufd
T BT urufires Imarsit § 5.2 ¥ 6.5 % 3R g, fgdias wmarsi & 10.1 § 14.7, Ufd qer 36.1 9
45.8 A% A, Ul 3 § 5.3 ¥ 6.0 d% AT 8Id & | COR-194 (14.6g) T ¥ d¢ %
T Safd fAHdH X de COR-206 (10.0g) H Sifdhd faran| ShewR #, aroeid od It & fog
Y didiet SiFtergy &1 ot fa=eivor fosar T St 0.41% ¥ 0.65% b UTI COR-200 H STSURAe
AT P1 SITIHAH AT 0.65% ST 7T, T d1G 0.64% COR-199 H 0.58% COR-194 3R COR-203
T g, Safds <gAdH 0.41% COR-195, COR-202 & COR-205 ¥ 3ifdhd fdar| cor-198 srw=id da
30T (8.84 faT./89eR) T Ugd RIM WR 3TdT 8, 3P &I COR-197 (8.32 fol./89eR ), COR-194 (7.42
for,/8eR) 3R COR-199 (7.07 fd1./89eR), Siafds Wow &1 SrwRiid dd Ius 3.41 {1, /89€R COR-
202 ¥ 3ifard foram T UT| Ui I OR 41 & 22 SiHIeRy &1 TH T11d I & Ufd Sifd Bt T8,
I8 T DIz off 7T M I & vl ufeRieh AR 8] U T4, gieifd COR-174, COR-175,
COR-178, COR-179 3R COR-188 &I TeaH UfcRiel uram |

oeT

THTSIARYTEY & fafie drgl & STRT & Hdt 1700 SHETH AR &1 QW14 fohdT off X1 & |
&l araraRur, oY Rifad Sk g Ui wiie & 9 T fafid dal & 991 T SHEH ¥ doRdte
ST I T IBRE SiHIerZy & B3 &9 o1 Tl o g o1 FRUfG & Tea st ufaferan fezardh
T W[ Yadhih & ATYR W, UC-258, RZ-345, UC-298, RZ-345, UC-228 3R RZ-209 T Tt
TTd AR & RIaT Sifdmay wg-=itadr ot | i R Waie! § (2022-22 % GRM [F) 5 VM
T E YIS, IUS 3R IUST & 01 & fo1T 13 SIS SHIeT3Y o1 Yedier- foar Tt o7| fagasor
J I B! Iue 3R IuS & O & o 13 ufafPat & s Ayl far &1 udn =@ udiemn
Ufafdal &t ofid oot U A 1.92 ¥ 5.92 fdhed /gdex &I 3faR UT| &1 Ufaf¥ai S, CUM-47 (5.92
fhed /gaey) SR CUM-45 (5.92 ffhed //deR) 3 AT 17% FadH Idb CUM-55 (5.05 fded
/8aR) B! Ja H S8R sl Ut siford o1 | aRa=g & fazawor ¥ geuifed 13 ufafddl & d=
Siol 3Tl S%Y\suui & O & g wfafdal & o9 Ag@yul iR < form| uRteror wfafdar & 9
CUM-44 Tgd JWH (48 T SiHIergyd o1 Siafds CUM-52 &1 I8 §8d oX ¥ (66.9 fa) g3iTI S9d
3faraT, uRuedr & &1 7 106.0 ¥ 124.7 9. 1. N &t SaTs 32.4 T 40.5 . 1, Ui Gid o1 wmraraif
DI GBI H 5.7 T 6.8, Ul T8 & TR T 40.4  72.6, U ST & AT H 4.4 9 5.4 3R
81 Ufaf® CUM-47 3R 48 (5.2g) % foIu X de 31fie o1, J&feh YAaH Ufaf® CUM-53 (4.6q) &
g1 T | S[EH, SR 3R 3T # Wididt & dgd aRg ufafdal &t areite da anTdt & fazersor
T TR dd (%) B UfAPal & s Hedqul 3R &1 Udl Idl| TR dd &I Sifedayd dE
5.39% CUM-50 & G 74T, 3% &1 CUM-54 T 5.21%. SIdfdh CUM-52 H AaH 4.25% 3ifdra
fohaT| SieR 9 U sfidrs! § Adhd Hedl & fob CUM-45 SToaRite dd Suet (31.77 a1, /gaex) &t
=D W U8d RIM W 81 IV 2021-22 & GRM I GH & Ur3e:t fHieeg I & Ul UfcRieredr & fog
$d 32 (30+2) Ul Bt STia B T | FHH gATH AT Adl JICM 104 (7.50%) B o o, Sreifdh
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SHfYHar INT diedr UfafP JC 21-04 (28.25%) T Sifdbd fovdn| Urded fiesyy muaH &1 $iaR 7.50
¥ 28.25% & | S H sa1ge INT & Ul offa fpd 27 wfafda § & <g=aw 91 dtgdr JC-18-01 (20.3
%) T & foran, Siafds sifran 1 digdt ufafy cum-43 (42.3 %) B sifdd fasar | S o gRem
ﬁn%qﬁwﬁnm@awﬁaﬁwmsw)uﬁmaﬁmﬁ@ R BT Hod
it ifercp oY | <AaH T el GC 3 (40.25%) H <@ e, IHeb ST GC 5 (42.50%) &, SHdich
YT AT dileIdl (100%) 179 WafRdl § sifdsd favam | R A7 D1 <l & 40.25 ¥ 100% iR

&1 3Hb 3MeTTaT, SR H, SR b1 82 SHwH Ufaf¥dl ol e iR TR T S Ufd Sl bl
TS| oRg Ufafdar = e ﬁw%qﬁqmuﬁﬁuuﬁm%@aﬁaﬁ?wuﬁ@qﬁ AT
%uﬁwwﬁamﬁwﬁ%ﬁwﬁwﬁn%uﬁﬁm&ﬂaaﬁvm
Tdg-Rie ufdfehan fexar € oy 2019-20 & GRF oI H Y& UINe et YR fovd TRier 3
foriRaa RywTfe=il & Try T gam:- SR o1 3w Ius U - & g fofep, SmRA, Hie ofiR
aﬁqaﬁaﬂ%ﬂ&ﬂmﬁmwmﬁ@ﬁm%mwﬁuﬁwmmﬁaﬁﬁmﬁwﬁﬁl
o

TIMETIRUTTY & faftrs Hal & Tith 1 P 862 THHH RITH! BT @R {33 S 6T 8
Tqie IR IS (2021-22 B = B H 14 WA § FUES, IUS 3R IusT oI & g 13
TSP SISy 1 Yedidh fohar a1 T | AT & fazay o ¥ & Ius iR JusT & 01 &
forg 13 SfHlerRy & st Ag@yul SidR ST TaT1 3id ol Iusl H 11.84 fhed/Raex ¥ 16.90
fhed /gaer BT SfaR UTI IR SIHCIEY S, FNL-133 (16.9 féhed /8aeR), FNL-132 (16.47 fded
/&), FNL-137 (15.97 fdhed /8ae), 3R FNL-136 (15.73 fhed /gdex) 2 Faad 9@ FNL-139
(15.66 fhed /Rae) & a1 & TBd® ©U § I« U siftrd &F T3 | T8 &1 SHams 132.9 9
155.4 . 1. ft, gfq Y 3} urufiye mareit & 7.1 9 8.2 9%, AeAftie marsii # 16.8 ¥ 27.5 A,
Ui MY BT SHaed H 29.7 ¥ 40.7 I, Ul A & SHTACH | 24.8 F 28.3 TH R A1 FNL-
141 (6.11g) H ¢ duiH 31 ot Siafds AUdd FNL-132 (7.89g) § 3ifchd fobar| aTw=ita ddl &1
3R FNL-140 & 1.93% ¥ FNL-135 3R FNL-142 & 2.43% db UT| STSIRAA o ! Sifidad A
FNL-135 3R I UBR FNL-142 & [T 741 3G d16 FNL-139 (2.27%), FNL-130 (2.23%), FNL-
133 (2.20%) & ¥ | STURITE o TS (46.19 foT./5aeR) Bt € T FNL-132 U8 RIF IR § 39D d1G
FNL-133 (41.75 fo1/89eR), FNL-139 (41.27 fo1/89R) 5| STafh 11.86 fai/daer &1 Faw sro=ia
T IUS FNL-141 T 3R 11.93 /e FNL-142 H | SlaR & W &I gfg, Iu9T 3R 0raxd
TR TR 3R S & uuifa sy &t ufaferar & Tedis W 6 T Wigur = ddd fear fe
6% TSP Tethe &1 Tdl W fvsdmia = Ui &1 $ifie SHams (92.04 9. 1), Ufd T SR (24.26),
Ui e TR SHIACH (20.26), Ui 3™ H &9l (350.98), T de (5.50%.) TH=RIA dd
(1.80%), &S JUT (22.73 fdhed/gaey) Sfdd IUe (59.20 fhed/gaeR), e Red (3.122267/8%R)
3R st (3.53) ¥, TEfP 0.4% SHTARA J&be & TU1 [SSHIG DI Ufdishdr & URUMHRGET
T B TS (89.30 /. 1), (22.99). U AT TR AT (19.03), Ul e H il (327.82),
W A2 (5.207), THRGA Al (1.73%), 9ol IUS (21.42 fbeel/eae), YA B! IUS (56.86
fhed/gaey), TG TH (3. 113010/89€R) 3R &3t 3 uId (3.47) 31

#eft

TIHEHSRUITY & fafd i & T B $of 1467 STHAH SRR BT WRETd a1
ST RET 8 | T IR Yaehich b SR TR RMt-354, RMt-305, UM-329, UM-216 3R RMt-
361 @I qU P! UG & T afe-g SiHiegy e MU Wididt & GRE 3@ dfed 17
SiHICIZY &1 Gedich foar T, Tt 15 SHIeRy 3 96 $i &iel 309 DI UR B fer|
FGK-154 (17.25 fobea/gaey) 31 JUST gHardl U, foe €18 FGK-147 (16.51 fbed/eey)
T, for T afa™ A% FGK-156 T H TIHIT 14 3 10% IUS ATH AT RIM & IR 3d
T Hearoft & 8.35 fhed/gacy ¥ A f8UR & 20.75 fhed/gaer do uTl 9eft freat S,
TATH-1, ATH At-2 3R TH THTelt 3 1A TBTSierT = Tobd faan o amm af-2 # 3ifde
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SNTCFARRA (4.3%) § ST dI¢ AW I 3R T T9-1 g1 9 2019-20 H fgu Ri=
IR & AHDIHROT R G&H UIND B fafd iR v g fofed srRien & 9y
07 g3 Bt & YeHUINE dd (Zn, Fe, Mn, B, Mo) & TIcTIRM o I1Y IR fad & Siavrd
IR 30 RiamE w1 3= IS 3R 3Mfdfes @y & fog Sr=ifd &t ot ]

3/TaIsT

TIHTSHISRUITY & fafta Hal GRT SoTars" & $d 332 HRRH! BT [WIAG (64T 71 38T 7
AT -2019 TR FHFIT FeTIfdl TRI&OT 11 URASAl & A1y 2021-22 T R7alt o HgH T R 91et 7
T 7| ARG & ey § gewifhd 11 Ufafdal # <ie Iul 3R IuS & O & g He@yui
3R BT T Tal | uteror ufafdal &t shad et Iust 8.9 fhed/gder ¥ 10.7 fdhed/Raex as Uil
IR wfafdal S, AIN-07 (10.7 ffhed/Raer), AIN-06 (1043 fdFed/Raer), AIN-01 (10.43
fhed/gaey), 3R AIN-02 (10.3 fhed/gaer) 3 YalaH A% ! o1 & S-S ¥U § I sl
IJUST AIN-11 (10.27 fdhed/gaer) sifed &t 51 Ufaf® AIN-05 T Sieet 88 faml # et §
S, AJN-11 TTHIT 104.9 &1 & a1e et g1 Ufafd AIN-06 (2.7g) T <% de 3ifie off, Siafes
AIN-10 (1.9g) & Te¥ &4 It | TO=Td 0 IR & ATHS H AIN-01 (5.9%) B Farad YT 1T,
Safd AIN-06 T TH=Id dd IRl a8 HH 4.7% ot

e

TS HRUITY & fafdid Fal gR1 Aileen & o0 109 R &7 [WRWE a1 o @7 B
HITRTY, e, FxiTe T SRI&T Hot I1d 3=l § § fATed 1 6l S3iTg Iy diel 3U-
gfyfa, AR, ST & A1ead 9 fauifaa w31 & fore faftd foear man) diddt d R adf &
Ter0T & SR, Sl JUST & A H SHICIST NGL-07 &1 el 33T Ue=i- &R+ ardl ur T,
Ter0T R UR A 8.29 fhed/Raer &1 JUS, A, U=d M (NGL-09). ¥ 2.21 Tfawrd 31fie
I feaman| g fRUR (12.5 ffhed/gaer) SR $HRIS (8.68 fdhed/Raer) # XY Iust & aran
|

FEv

T 3R HRER & AT HIR I a8 T T8 THERH HRRH! DI Uhd 1 T, fore™
S HRRM 232 B 5| 37 FH ST SRl &1 fafid S aTate, TOradr, uS 3R SUS &
ol & N geaich T o XET 81 TR Jad SRR & Iy fhd T sssd! liemr o,
SIHICT2Y SRS-Saf-178 3R SRS-Saf-199 0N Al 3= SRR &I a1 H HIh! e Iust
3R Tl BT TAAT/HN2 & Y RIS 9T Y|

BT SHINT

o 3R HRUR & TR G & SHdls ard RIF I 15 THARH SE%H THa Pt T,
oI a1 98 SRR 81 75 | 37 YU STHWH SRl & fafid S uTee®, oraT, 3
3R IUS & IO & foIE Yeuich foham S T@T g1 3116 Iaid SRR & 9y fhd T
3Tssct GEf0T B, SHHICTZY SRS-KZ-177 MR SRS-KZ-167 I SRS U T 3R I
oA Tfed 3T SRR &1 gaT H S!S IUS (4.27 . T/gaey) few@Ts T8 1 9
DI SRS-KZ-177 Dl IUS Gl BT U= 29.2% AT

TUTaITg R 90T IR BT I Td faavor
TIMSHIIRATY g 3 Hieit 7 BT 4.10 ARG S TT B, SAT™ & 10336 JPH, 45
Be2l, 16 T 3, 2256 SIHA & HAH 3R 1500 ST BHeH BT I HRb [AaRur fHar
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7| S FET # 306 féhed ufvan, 70 féhed O, 65 fehed At 10 fhed srarz 3R 12 fhed
fATieet &1 Sdred SR faarur fasar |

MNP BT gIATAR0T

F T B IS BN Ugfadt 3R RPHIe Tumar Ide & R H ST w1 & fog
T HRYIEY Hal & IS TdHTH db-tep! B! Ao g9 H Tfehd ©0 § e g1 a9
& ERM UeRid &1 T8 $8 Weiiiiear FEgar gl

3fre IUS 37 arelt fp-framl & fore ave™

% 3 fHifid 3= U aTelt gedl fhed YSRHU-AH W01 ([¢R) &1 HeRH |

< qaeifa, giermR, difedr, uiei $ik HRIYE, &nuq%m@wﬂ)ﬁﬁﬁnwmaﬁ
e SIS IMETHSIR WIfd &1 TR |

% 3% IUST ¢ arelt ARt fhe RMt-354 (SIIER) 3R RMt-1 (SISAQR) &1 U= |

% I UG ¢ arell At [ RF-290 (SIER) &1 US|

% 3 IS ¢ ardll SIRT [ GC-4 (HEY) BT UG |

% I IUS ¢ Ta UaeR Ul dear CS 38 (BRIE) 3R Cimpoo S- 33 (SIEAQR) &
praiEy

% I IUS ¢ ATl el i Bt Uiy fored o, UferR-8, ufagR-9 iR ufagR-10 (UfERR)
&1 T2 |

o Ul & I § ol i &) o ifts Ius 37 aTell MEETHR P &,

< THAYC &3, {8 USRI (Giehih) o S{TTe-1 &1 S|

< Bodl Ul RCT 1 (STSLSR-ASIRE) HI The Arg- YeRH|

% 3fGX® Widl Bold Nadia (STEUTTSR-MASIRH) FT The AT UerH

ﬁwmma\—rﬁﬁw a9 o9 & fag

% 3D 3R Gea! (HIERUCT) o UTa g siel ScTG & ol W ¢ HiY ddhia! |

o fHaFl 3R AUy (TESRTY UiftwRTR) & B & fog St e & gd 7o fafd qur
DI fafd 1 gegH|

% THICIRM & 1Y 3 F 4 TUfaqdl arelt 3ol g5 FIRI UR &l Hicl aTdl geg! siol AT &1
U&= (@THRUe) |

el WA F e g&d 1ive aa@ SR arlewgd

& TIASIRUITY Hal gRT AT I ara I+ &= # fa9y IR R 3, geal 3R et
?%WWWW@T&HWW%WWUH@WW

|
o TAGHH (SRSRSE Meid) & fBaml & e 3R gedl Wd & RIT AEAETHIIR,
ﬁw@wg%@mwmmmwma IAMSIASTHSIR TR g

Gﬁsﬁ?am%aaﬁ TIPS Wi, FeftieirR $iR aTiRa siffraiferierth R &1
23 3@%% , T[ex, HTHRYeer) 9ot I & yeee & o cgdiexdn 3R disfidiem
(GRB- 35)36 cakeieipl

& s # gfg ok IS & o 9t sama<h § Yer Ui Il o1 The arg UegiH|
w&mvﬁ?ﬂﬁr%m e & Ty & g

> TISH! UI3H USSR J &Y TR & UHIT TR Wit ue=f |
% IIRD (YfSaR) & wrRaReaer ot foxft &1 yde=|
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< A fw Hid <U (SMSHTRSMTS-THARIGR) & W1 TRE AT BT YaeH|

& Woprs d FIott i & W@ & ufd g R SRe! @1 veRF, uRftdre § daiewga
(SNRSR, SRife® 3R TrgHIan &I fadRu|

% ANMCIS H 37eRe vl Udhg o GRI& USRI & foT 3exeh ofiet Uoha o1 WIgT|

THEHOT ARAARAi-gaar # - gfs oM & forg

< TR (i) ¥ T aftfa Il &t daRt &1 veRH|
& Beol SR, UIIRR (ST TSR, HINGPhIS) BT US|

IR Wl TRIT YSHI P 3feTal, b = STHRR URI&0T SRTd diab 3R ST uiRreroi
3R AR & T1eH afeqal & =0 & U dpx 3R faftr Hifgar @aeR vz, Year aet 8ik
At Brfcpw) & A1egw B off Uil B Aty s

TréTa et e iR

3 qd &1 7 dffor garer @l &1 agrar g1

IR Ud &l H dfie A9ar Wdl B ggdl o 3R gAYl UeH dRA & Ay, SSHiusiR-
TS IRUTEY 3 Aoy, SRy, Ards, Rifdwd, i iR Suad Yex # fRUd SR 0d
DAl GRT S T HHd oI SfoTaTe-, 4f=a, SR, Tt SR 7ft & sitet qrfd &1 faaror fasar |

3TV qd & TwiEh ford & fawrarars miafariar

NIRRT & TSRO &g A HeiRg & srapief fSal S, s ArTdars 3R Hiae &
ST TMia H ST UR SR 31 & e THTar At R o [Gawia Ui SRishH Srford
fpar 3R HY IudHRu)/ T 3R & IR B AATCS & 3R WA foral & sfad
TG TMa SR GrradT ia & fqaRor fan| armeie & WA e iR arar fod & dgd 134,
SRPUIEI YT & Ricqer Tid SR 1 it fora & Sifde Aumer Sare W ufRigon smaiford faar|
sfriqard] mal & fasreras afafafear

YT, AT S, HHRIS, D18, PIAR, TTAYR IR FRidTicet & TSMEIISRUTY &g - Fama!
DI dIHS Wl SR ISP T Ugqgell W 3fcard ia & Auor ImiEl, o= SeF! $iR
TRAARY o faavur & A1 fafie Uik sriey Smaiford fosan | aRerear SiR Srguantt & & awd
TTAT Wit 3 o o8 forari bt Uik fosar |

SFglad wifa ageral & fav Aerarss mlafafiar

eI, HER, R, HIgerR, HrRuc, fRUR, Gfear o fafir vemgemRdiuy dal & faftr
Ui Hrdw SaifoTd favar T, o Sryfd S & feart &1 ey g iR feamt &t
FY e faafed feg mul

JHadl PI Hel=di

T STEMT Thlgd H1Y gurre] : [Areaied & farart &1 31q 3gr & fae v aad efp@ior
TSR &g, & ¥ fou SmsfiueR ud sivdey, oA & gRT ey &
B &1 IATEHAT 3R 3T Tg™ & HaG B & A4 AU SR THIpd HiY Jumelt R
DI g1 Y UUMC | 30 HHdl o Haeh, Wi ®iH, arad, Bicrdl 3R AU Hadl & I Ugd
A O 3EX® 3R Begl B Wl A gl &l fharl, fiud daaigs ok diedt
AT § Yhaddd 39 YUITe! &1 dai &1 § 3R SO+ 31T 3R AN s9d H gfa &
3y farar €1 et ATeRiTTYs gec! oI ol & TIAd Rt § SR SdTa! & “Igs U AW
S & | AT SHTUTRT Ubidd HiY YU ! AR B o U, Gl o URUTRes Wt § &
BU ¥, % IRUMRaET IUST iR SATGHdl HH 8l 715 ATl 39 ! fham! & qwhadr gl &
W 31R TR0 & §TE 34 g¢ FeiRy & fart &t 3img sigT & fore Trran senfd Tebied
BT T B & fEaTdr 31 59 Ugd I A T Ha JHH Sadrg uRfRufaar sk SN ugfaal

o
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T 3 & B A1 fohu o ebd & O, I P 1 Fgrar o 3R [HaHT & Siia- § YUR aF &
foe wer® g €|

3E¥Ph B! Wl H PifdPR IgaTd: TP AP HSRUI Ugld A fFH=a uewr 3k ndizm
% BRIYe Rrad # eeifdeT &) aga fear ?1

3eh & &I & N Iq1fe YR Ugfa & e &1 ferrd uew & fHaml & seiifds W)
AUl THTd TST g1 AT HH & oIt W &S & HSRUT fafyy &t Hoit & HRUT I I
He AT 3R TG Yahg Bt 309 gs, oI TRUMHGET 39! Wl & & & HHY 33| S, 18, T4,
TRAR fenfe! td ot fayfeenay, Fivlt, Tiem 3 T aeRe YsRul ugla faafed == #
Tfora YT TS, ﬁﬂ%%ﬂﬁﬁmﬁ@?ﬂwﬁaﬁvmﬁmﬁgwwfmw
T8 | SATGH! GRT 3 Ugid Bl SAUD U J WIDHR fooar 7ar g 3R u-man 147 8, oy TR-
TRURS® &t 7 ot 3ere 3 & 3R IdTe § 581 9fg g3 71 34T ke, SN & HRYe e 7
TIHRRUITY, Qe 3 73 3= Ius arell fl 3R uur3f & Sifaes Tost & 1Y 3/e3eh I
DI YD b1 b 1Y XY foba, For euvie H gig g3 | Ihadl &1 3 deif-ai feamt
i%rr%aaﬁ 3R R BT Y Fgrar &7 H ISP Wih! 3R MY deb-1h P Hewd I Ue i

|

U VSAR | 3= ATY TF : PRIYC, NS H Hrehl e Wl 3t Twaar st wert
TIHEHISRUTY gRT fAdRad SMYfAd ddb-d! &l UM F SIS & HRIYE fora H Hreit o
D B Wl g5 &, o gRkomd & feaml o) 3= Iust 3R a4 §MT 8 | THTRHISRUey, dreit
& HAYMA 3R HHARR ddb-1b! AR GIel $I GRET UM TR a1 bl UaH e T4 UiRiemor &
AT ¥, {3 adb-id! 3R TUTSf & U H e ¥ | S IUS o arel! [l bl STan,
FN # Sfaw ugfowl, Aeayul Y N, VY, Sa-BIeARG TEHISYHT [ARS R

Whﬁw:ﬂnaﬁﬁﬁwééﬁ?éa IRF! I TGS H-OIETH BT TN H &
IRUIFRGFY a3 TUT3f 3R U & T §0R UeTdR g8 | U URRie fooam ot g aram &
T 3R Y A Ufd 8 3. 370000/ SR &3 SIUTA 4.08:1 U §3HT| YW Adl Bi Ig BRIt
9 8 H BN T 3R [dH 3R TaER Bt UGS P SR Hell g

ool B At 3R TEBI0T MeIfpal &1 a1 Tgfadl Y == I a9 UTed BT
TIHRIRUTY & Fg I IUS aTclt geal B bl 3R AN —s<d, 3T DI S IdT e arelt
APHID] DI STATHR MO JHTSTdDT B! dea- H W URA | fHAHI ST Agg HH § Hgayul
Yyt Fumar 31 o |1y 9 IR, SR U™ & b 3 TerEEeRiy teegud &
ot & Anfes @r geal Wl YATHR 3T 3frofia-t H SRR fParl NDH-1 3R NDH-2
‘ch‘%aﬁwmﬂﬂ HRP IR TId HY TSfadl B SUATHR S84 Had Th UHeS I . 85,000/-

[ A 3ol fmar| It Thad &t HaM! 3 fhami &I Siftiddd arH & Al geal oI
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EXECUTIVE SUMMARY

The ICAR-AICRP on Spices is India’s largest spices research system, focusing on 17 mandate
crops at present, with a network of 19 regular, 11 co-opting, 8 voluntary, and two project mode
centers. The AICRP on Spices has contributed substantially, ever since its inception, in
developing high-yielding varieties with desirable agronomic traits, technologies for increasing
production and productivity, and management strategies for combating pests and pathogens,
substantially reducing crop losses.

Spices are literally a ‘mixed bag of crops’ with varying plant habits/stature and life span, from
fleshy rhizomatous and herbaceous annuals to perennial woody climbers and trees, varying in
morphology, useful parts/uses and constituents/active ingredients, collectively contributing
substantially to the agricultural export basket of India. Among them, the AICRPS coordinates
the research activities on black pepper, large cardamom, small cardamom, ginger, turmeric,
mango ginger, cinnamon, nutmeg, clove, coriander, cumin, fennel, fenugreek, ajwain, nigella,
saffron and kalazeera. Efforts are on to bring new crops like chillies, the single largest export
earner among the spice crops, in to its ambit. The annual budget of the AICRP on Spices for
the year 2022 was Rs. 965.71 lakhs (ICAR share).

New initiatives

New research projects have been initiated for sustainable spice production utilizing arbuscular
mycorrhizal fungi (AMF) and growth regulators in coriander and fenugreek, coordinated
varietal trials in ginger, and management trials against cumin blight, powdery mildew of
fenugreek and root rot of nigella.

Five varieties of spices viz., ginger variety, IISR-Vajra, turmeric variety, Dr. YSRHU Lam
Swarna, ajwain variety Dr. YSRHU Lam Varsha and two fenugreek varieties, RMt 354 and
Gujarat Methi-3 got gazette notification during 29" meeting of Central Sub-Committee on
Crop Standards, Notification and Release of Varieties for horticultural crops, New Delhi.

Varieties recommended for release in XXXI111 Annual Group Meeting of AICRPS

An improved moisture stress tolerant small cardamom variety named [ISR-Manushree
(Appangala-3) from ICAR-Indian Institute of Spices Research, Regional Station, Appangala,
Kodagu, Karnataka was recommended for release in XXXI1I Annual Group Meeting of AICRP
on Spices held at ANDUA&T, Kumarganj, Ayodhya (UP) during 13-15™ October 2022.

Stress tolerant variety

I1ISR-Manushree belonged to malabar type and was selected from germplasm collection (IC
349537) at ICAR-IISR Regional station, Appangala (Fig. 2). The variety is moisture stress
tolerant, with a stable yielding capacity of 550 kg dry capsules ha under irrigated condition
and 360 kg dry capsules ha® under moisture stress condition. This variety contains 8.74%
essential oil (irrigated condition) and 8.84% essential oil (moisture stress condition), with 50%
of the capsules having > 8 mm size. Essential oil components such a-terpinyl acetate and 1,8-
cineole did not show significant variation between control and moisture stress conditions. The
variety has been recommended for small cardamom-growing tracts of Karnataka and Kerala.

Technologies recommended during XXXI11 Annual Group Meeting of AICRPS
ICAR-AICRP on Spices recommended two crop production and one crop protection
technologies during the group meeting as summarized below.
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Fig 2: 1ISR-Manushree, new high-yielding, moisture stress tolerant small cardamom
variety identified during 33" AGM

Micronutrient management in cumin by SKNAU, Jobner.

Application of half recommended dose of zinc, iron, manganese and boron as soil application
along with their foliar spray is recommended for obtaining a higher yield (685 kg ha) with a
high benefit-cost ratio of 3.96 in cumin.

Standardization of drip irrigation interval and method of micronutrient fertigation in
fenugreek by SKNAU, Jobner and ICAR-NRCSS, Ajmer.

Drip irrigation at four-day intervals along with fertigation of all micronutrients is recommended
for higher yield (1802 and 2516 kg ha* at Jobner and Ajmer respectively) and higher economic
returns (benefit-cost ratio of 2.22 and 2.34 at Jobner and Ajmer respectively) in fenugreek. The
water use efficiency of 7.93 and 8.98 kg hal mm™ were obtained at 4 days interval drip
irrigation at Jobner and Ajmer respectively.

Integrated pest & disease management in cumin by SDAU, Jagudan

Three foliar sprays of kresoxym methyl 44.3 SC @ 0.044% (First spray at initiation of disease
and subsequent sprays at an interval of 15 days after first spray) and two foliar sprays of
thiamethoxam 25WG @ 0.0084% (First spray at the initiation of aphid infestation and the
second spray after 10 days of first spray) were found effective for obtaining a higher yield, net

returns and incremental benefit-cost ratio with less blight and aphid incidence.
\g/
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Research Achievements

Black pepper

The AICRPS centres at Ambalavayal, Panniyur, Sirsi, Chintapalle, Dapoli, Pundibari and
Yercaud are mandated to work on genetic resources management of black pepper. At present,
a total of 690 accessions (628 cultivated types, 59 wild & related types and 3 exotic types) of
black pepper are being maintained at different AICRPS centres.

At PRS, Panniyur centre, among the germplasm accessions evaluated during the season 2021-
2022, the genotypes PRS 124 and Panniyur 5 (PRS 116) were the top yielders. PRS 124 ranked
first with 4.50 kg green berry yield and 982 spikes per vine followed by Panniyur 5 with 4.35
kg green berry yield and 978 spikes per vine. A new accession namely, RMH Salkani was
added to the vast collection of germplasm maintained at AICRPS centre, Sirsi during 2022. In
the CVT on farmer’s varieties of black pepper, 3 promising farmers’ varieties were evaluated
for morphological, yield and yield-attributing traits in 5 locations along with the national check,
Panniyur-1. Pooled analysis of farmers’ varieties of black pepper evaluated at different centres
for various yield parameters revealed Panniyur-1 as the superior genotype for spike length,
fresh and dry berries per plant and dry recovery. But for number of berries per spike Kumbakkal
showed superiority with 50.09 over 43.84 in the check, Panniyur-1. In black pepper-based
mixed cropping system trial for ensuring sustainable productivity and food security, among the
intercrops, greater yam recorded a maximum yield of 10.71 kg, followed by elephant foot yam
(8.0 kg) from an interspace of 4 m x 2 m spacing between black pepper at Panniyur. The highest
B:C ratio was observed in black pepper intercropped with elephant foot yam (1.81), followed
by black pepper intercropped with colocasia (1.49) at Sirsi. The elephant foot yam recorded a
better yield (11.43 kg plot™?) followed by tapioca (10.22 kg plot?) at Dapoli. The fungal
pathogen, Phytophthora and nematodes were not observed in the rhizosphere soil of any
of the vines in the experimental plot at Panniyur. However, yellowing of vines was noticed
due to root mealy bug attack along with the fungal pathogen, Fusarium. In line with food
safety assurance and minimization of pesticide residue in spices, evaluation of strobilurin
fungicides and actinomycetes for the management of foot rot and slow decline in black pepper
was initiated and the first year results (initiated during 2020-21) at Sirsi revealed that treatment
Ts-foliar application of Ergon 44.3 % (W/W) [kresoxym methyl 500 g L'}] 7 ml L  and soil
application of Ergon 7 ml L? + carbosulfan 1 ml L @ 2-3 L* vine recorded least foliar
infection (13.70), defoliation (14.58), yellowing (23.75) and nematode infection (23.75).

Small cardamom

A total of 323 cardamom accessions are presently conserved in the gene bank, with 188
accessions at Pampadumpara and 132 at Mudigere. At Pampadumpara centre, two unique
collections viz. Miracle elaichi and Erumathuruthiyil elam from Adimali, Vandiperiyar areas
of Idukki district respectively were added. During 2021-22, CVT of drought tolerance in small
cardamom was concluded with the release of moisture stress tolerant cardamom genotype, ISR
Manushree. There were significant differences among the eight farmer’s varieties of small
cardamom under evaluation under CVT on farmers’ varieties of cardamom. The farmers
varieties namely, Arjun, Wonder Cardamom, Panikulangara, Thiruthali, Elarajan, Pachakai,
Pappalu, Njallani Green Gold and PNS Gopinath were evaluated for their vegetative and yield
characters at Sakleshpur, Mudigere, Myladumpara and Pampadumpara. Multi-location
evaluation of thrips-tolerant cardamom lines at Myladumpara indicated that among the six
genotypes (IC 349362, IC 349364, IC 349370, IC 349606, Njallani Green Gold and ICRI 8),
the lowest thrips damage (1.4%) was recorded in the genotype IC 349606 whereas at
Sakleshpur, thrips population was high in Njallani Green Gold followed by IC 349364. In MLT
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to screen leaf blight tolerant lines of small cardamom, Njallaani Green Gold recorded the least
infection at Appangala and Myladumpara. The experiment conducted at five centres on three
varieties to evaluate the effect of micronutrients on growth and yield of small cardamom jointly
concluded that the micronutrient spray improved the growth and yield parameters in small
cardamom. The evaluation of the efficacy of biocontrol agents (single as well as in
combination) in comparison with chemical treatment (carbendazim) against leaf blight of
cardamom indicated that the treatment T, (hexaconazole @ 2 ml L) recorded the lowest
disease incidence, with a PDI of 21.66 %, followed by T (carbendazim + mancozeb @ 2 g L
1y and T3 (mancozeb @ 2 g L?).

Large cardamom

In large cardamom, 64 germplasm accessions are being maintained at the two AICRPS centres
at Gangtok, Sikkim. Two unique germplasm accessions were collected from farmer’s field
from Uttarey area of Gayzing district. These accessions were found promising with better
growth performance, and tolerance to insect pests and disease (Chirke & Foorkey) and were
planted in Pangthang Research Farm of ICRI under AICRPS.

The experiment to evaluate the effect of mulching on yield of large cardamom indicated that a
significantly higher number of leaves per tallest tiller and number of productive tillers per
clumps were noticed under T (leaf mould) which was at par with T> (fresh leaf litter). The
maximum number of immature tillers per clump and the total number of tillers/clumps were
also recorded under T1 which was significantly higher than the other treatments. Significantly
higher dry capsule yield was obtained under T: (though at par with T>), as compared to other
treatments.

Ginger

Collection, characterization, evaluation and conservation activities of ginger germplasm are
being carried out at Dholi, Kumarganj, Pundibari, Barapani, Pottangi, Raigarh and Solan
centres located in the diverse agro-climatic zones. A total of 514 accessions are being
conserved by these AICRPS centres jointly. In the CVT on disease tolerance trial in ginger, 10
promising genotypes were evaluated for morphological, yield and yield-attributing traits in 8
locations. The analysis of variance revealed significant differences among the 10 genotypes for
rhizome yield and yield attributing characters. The mean fresh rhizome yield ranged from 11.1
to 14.2 t ha! and the highest yield was observed in V1E4-1 (14.2 t ha!) followed by R 1.25/4
(14.1 t ha!) numerically surpassing the national check, I1ISR Varada (13.7 t hal). Compared to
the national check, IISR-Varada (PDI1=18.4), six test genotypes viz., R 1.25/4, G 1.00/4, HP
05/15, HP 0.5/2 recorded lower average soft rot scores among which HP 05/15 (mean
PDI=14.6%) and R 1.25/4 (mean PDI=15.0%) were shortlisted as tolerant genotypes (PDI
between 6.0 to 15.0). The genotypes G 1.00/4, V1E4-1, V1E4-5, HP 0.5/2, IISR Varada
(Check), V 0.5/2 and Indira ginger were grouped under moderately tolerant genotypes (with
mean PDI score between 16.0 to 25.0%).

The CVT trial on the evaluation of genotypes of ginger for the vegetable purpose was initiated
with eight bold ginger cultivars in 2018-19 at 7 AICRPS centres. During Kharif, 2021-22, the
mean fresh rhizome yield ranged from 12.3 to 15.2 t ha™X. The highest yield was observed in
John’s Ginger (15.2 t ha®) followed by PG-121 (14.2 t ha). Location-wise mean fresh rhizome
yield ranged from 10.5 t ha! (Sikkim) to 14.2 t ha (Pottangi). In different intercropping
systems of ginger, results at Pottangi indicated that the returns from coriander as intercrop in
ginger was the highest (Rs 480/bed) followed by maize (Rs. 200/-). At Mizoram, all the
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intercropping combinations with ginger were found effective and resulted in higher system
productivity except ginger-fenugreek intercropping.

Turmeric

A total of 1820 accessions of turmeric and its wild relatives are being maintained by different
AICRPS centres. In the CVT on mango ginger, 10 promising genotypes were evaluated for
morphological, yield and yield attributing traits in 8 locations. The analysis of variance
revealed significant differences among the 10 entries for rhizome yield and yield attributing
characters. The mean fresh rhizome yield recorded across test location ranged from 22.2 t ha
(Amba) to 31.1 t ha (ACC-347). All the nine test entries numerically showed their yield
superiority over check, Amba. The entry, ACC-347 ranked first in mean fresh rhizome yield
(31.1 t hat) followed by CAM-3 (28.6 t hal) and NVMG 2 (28.2 t hal). In the CVT on high
yield and high curcumin turmeric (initiated during 2019-20), 11 promising genotypes were
evaluated for morphological, yield and quality attributing traits in 9 locations. The mean fresh
rhizome yield recorded across test locations ranged from 17.6 t ha* (RRN 1) to 26.7 t ha™
(NVST 56). Out of eight test entries, two entries numerically showed their yield superiority
over best-performing check, ISR Pragati. The entry, NVST 56 ranked first in mean fresh
rhizome yield (26.7 t hat) followed by IT 26 (26.3 t ha), whereas the best-performing check,
IISR Pragati recorded a mean fresh rhizome yield of 26.2 t ha*. CVT on light yellow coloured
turmeric for specialty market, aimed in identifying the turmeric genotypes suitable for light
yellow coloured turmeric production. During the second year of testing, out of 11 test entries,
two entries, Acc 849 (33.7 t ha) and PTS 50 (28.5 t ha!) surpassed the best-performing check,
ISR Prathibha.

A plant protection experiment was initiated to evaluate the efficacy of priming rhizomes with
trichoprime, a combination of metalaxyl-mancozeb and imidacloprid, tebuconazole with
imidacloprid along with recommended POP for enhanced germination, vigour and storage rot
suppression. The mean fresh yield (14 locations) ranged from 25.84 t ha* in T4 to 28.82 t hat
in T1. Rhizomes primed with trichoprime (T1) was the best treatment in 9 out of 14 centers
while treatment using tebuconazole with imidacloprid (T3) was found to be the best in 3 out of
14 centers during the kharif-2021-22 season. In another plant protection experiment to
standardize the spraying schedule of effective insecticides for shoot borer in turmeric, the mean
fresh yield ranged from 25.27 t ha® to 19.5 t ha'l (control-water spray). Spraying
Chlorantraniliprole @ 0.5 ml L (T2) was the best treatment in 2 out of 8 centres. In another
experiment, to understand the efficacy of Trichoderma asperellum & Pochonia
chlamydosporia for the management of rhizome rot and nematodes in turmeric, the mean fresh
rhizome yield ranged from 27.02 t ha? in control to 33.17 t ha' in T. asperellum talc
formulation which was ranked as the best treatment in 3 out of 5 locations.

Tree spices

Among the accessions conserved and evaluated at Pechiparai, MF-4 recorded the maximum
number (685.40) of fruits and the single fruit weight was also highest in MF-4. (53.55 g), and
mace Yield recorded per tree was 288.89 g tree*. While local check recorded 499 fruits per
tree, single fruit weight (50.3 g) and mace yield (163.22 g tree’!). Among the sixteen nutmeg
accessions (planted during the year 1996-97) evaluated at Dapoli. the average fruit weight
recorded in 2021-22 ranged between 42.1 and 76.9 g. The accession, DBSKKYV 9772 recorded
the maximum number of nuts (710), the highest average nut weight (76.9 g) with the highest
dry nut yield (6.3 kg) and dry mace yield (1.7 kg). From overall performance, the genotype
DBSKKVMF 9772 was found promising considering its fruit yield parameters.
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Among the germplasm of clove planted at Dapoli during 1996-97, four promising genotypes
were selected. The plant height varied from 6.42 to 7.85 m, girth ranged from 56.12 to 65.22
cm and spread varied from 2.87 to 3.92 m. No flowering was observed during the year 2021-
22. Considering these growth parameters, genotype DBSKKVSA-1 was found superior to
other genotypes. Among the 24 accessions at Pechiparai, SA-1 recorded the highest tree height
of 13.44 m, followed by SA-3 (12.59 m) when compared with local check (11.06 m). The
accession SA-3 was significantly superior to other accessions and recorded the highest stem
girth (52.19 cm), leaf length (12.89 cm), leaf breadth (7.71 cm) and number of branches
(20.00). Among the 24 accessions, SA3 had been identified as the best performer as the dry
bud yield was 1.73 kg per tree while the local check recorded 0.53 kg per tree.

Coriander

A total of 2494 coriander germplasm accessions are being maintained by different AICRPS
centres. Eighteen genotypes randomly selected from the germplasm maintained at Jobner were
sown under irrigated and drought induced conditions to screen genotypes for drought tolerance.
Among the genotypes screened, UD-808, RCr-436, UD-630, DD-629, RCr-684, UD-607 and
RCr-475 had maximum drought tolerance characteristics. In CVT on coriander (initiated
during 2021-22), 13 promising genotypes were evaluated for morphological, yield and yield-
attributing traits in 14 locations. The analysis of variance revealed significant differences
among the 13 genotypes for seed yield and yield-attributing characters. Mean seed yield ranged
from 11.6 to 15.4 g ha’. Five genotypes viz. COR-198 (15.4 g ha!), COR-200 (14.96 g hal),
COR-197 (14.8 q hal), COR-199 (14.66 q hal), and COR-201 (14.8 q ha™) recorded
numerically higher seed yield over best check COR-205 (14.06 g ha'). The COR-194 flowered
most early at 58 days whereas COR-196 flowered late (66.8 days) as indicated by days to 50%
flowering. Plant height ranged from 73.9 to 103 cm, primary branches per plant ranged from
5.2 10 6.5, secondary branches from 10.1 to 14.7, umbels per plant from 36.1 to 45.8, umbellets
per umbel from 5.3 to 6.0. Test weight was higher in COR-194 (14.6 g) whereas the lowest test
weight was recorded in COR-206 (10.0 g). At Jobner, Coriander CVT genotypes were also
analyzed for volatile oil content which ranged from 0.41% to 0.65%. The maximum volatile
oil of 0.65% was observed in COR-200 followed by 0.64% in COR-199, 0.58% in COR-194
and COR-203, while a minimum of 0.41% was recorded in COR-195, COR-202 & COR-205.
COR-198 ranked first in terms of volatile oil yield (8.84 | ha') followed by COR-197 (8.32 |
hal), COR-194 (7.42 | hal) and COR-199 (7.07 | hal), while the lowest volatile oil yield of
3.41 1 ha't was recorded in COR-202. Among the 22 coriander genotypes screened against stem
gall disease at five locations, none of them were found immune/disease-free against stem gall,
though COR-174, COR-175, COR-178, COR-179 and COR-188 were found to be moderately
resistant.

Cumin

A total of 1700 cumin germplasm accessions are being maintained by different AICRPS
centres. Among the eighteen genotypes randomly selected from the germplasm maintained at
different centres were sown in two environments, namely, irrigated and drought-induced plot
to screen entries that respond well under drought conditions. Based on drought tolerance
indices, UC-258, RZ-345, UC-298, RZ-345, UC-228 and RZ-209 had maximum tolerance
against moisture stress environment. In the CVT on fennel (initiated during 2021-22) 13
promising genotypes were evaluated for morphological, yield and yield-attributing traits in 5
locations. The analysis of variance revealed significant differences among the 13 entries for
seed yield and yield attributing characters. The mean seed yield of test entries ranged from 1.92
t0 5.92 g ha’.
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Two entries viz. CUM-47 (5.92 g ha*) and CUM-45 (5.92 g ha™*) recorded around 17% better
seed yield over best check CUM-55 (5.05 g hat). The analysis of variance revealed significant
differences among the entries for seed yield and yield-attributing characters among the 13
entries evaluated. Among test entries, CUM-44 was earlier flowering genotype (48 days)
whereas as CUM-52 flowered very late (66.9 days). Also, for days to maturity ranged from
106.0 to 124.7 cm, plant height from 32.4 to 40.5 cm, number of branches per plant ranged
from 5.7 to 6.8, umbels per plant from 40.4 to 72.6, umbellets per umbel ranged from 4.4 to
5.4. Test weight was higher for entry, CUM-47 and 48 (5.2 g) whereas lowest was found in
entry, CUM-53 (4.6 g). Analysis of volatile oil content of the twelve entries under CVT at
Jagudan, Jobner and Sanand revealed significant differences among the entries for volatile oil
(%). The maximum volatile oil of 5.39 % was observed in CUM-50, followed by 5.21 % in
CUM-54. While minimum of 4.25% was recorded in CUM-52. The data obtained from Jobner
indicated, entry CUM-45 ranked first in terms of volatile oil yield (31.77 L ha). A total of
thirty-two (30+2) entries of cumin were screened for the resistance against powdery mildew
disease at Jagudan during 2021-22. The minimum disease intensity was noticed in JCM 104
(7.50%), while the maximum disease intensity was recorded in the entry JC 21-04 (28.25%).
The powdery mildew incidence ranged from 7.50 to 28.25 %. Among the 27 entries screened
for resistance against blight disease at Jagudan, the minimum disease intensity was noticed in
JC-18-01 (20.3 %), while the maximum disease intensity was recorded in the entry, CUM-43
(42.3 %). Two hundred eleven (208+3) entries of cumin were screened for resistance against
wilt disease under wilt sick plot conditions at Jagudan. Overall wilt incidence was very high.
The minimum disease intensity was noticed in GC 3 (40.25%) followed by GC 5 (42.50%),
while the maximum disease intensity (100%) was recorded 179 entries. The wilt disease
incidence was ranged from 40.25 to 100.00%. Also, at Jobner, eighty-two germplasm entries
of cumin were screened against blight and wilt diseases. Thirteen entries found moderately
resistance reaction against blight disease and eleven entries found minimum incidence of wilt
disease and rest of the entries showed susceptible and highly susceptible reaction against the
wilt and blight diseases. The experiment on micronutrient management in cumin initiated
during 2019-20 was concluded with following recommendations: - Application of half
recommended dose of zinc, iron, manganese and boron as soil application along with their
foliar spray is recommended for obtaining higher yield and returns in cumin crop.

Fennel

A total of 862 fennel germplasm accessions are being maintained by different AICRPS centres.
In the CVT on fennel (initiated during 2021-22) 13 promising genotypes were evaluated for
morphological, yield and yield attributing traits in 14 locations. The analysis of variance
revealed significant differences among the 13 genotypes for seed yield and yield attributing
characters. Average seed yield ranged from 11.84 q ha to 16.90 g ha. Four genotypes viz.
FNL-133 (16.9 g hal), FNL-132 (16.47 q ha), FNL-137 (15.97 g ha'), and FNL-136 (15.73
g ha) recorded numerically higher seed yield over best check FNL-139 (15.66 q ha™). Plant
height ranged from 132.9 to 155.4 cm, primary branches per plant ranged from 7.1 to 8.2,
secondary branches from 16.8 to 27.5, umbels per plant from 29.7 to 40.7, umbellets per umbel
ranged from 24.8 to 28.3. Test weight was higher in FNL-141 (6.11 g) whereas lowest was
recorded in FNL-132 (7.89 g). The volatile oil content ranged from 1.93% in FNL-140 to 2.43%
in FNL-135 and FNL-142. The maximum volatile oil of 2.43% was observed in FNL-135 as
well as FNL-142 followed by FNL-139 (2.27%), FNL-130 (2.23%), FNL-133 (2.20%). FNL-
132 ranked first in terms of volatile oil yield (46.19 | ha) followed by FNL-133 (41.75 | ha'l),
FNL-139 (41.27 | ha'). While lowest volatile oil yield of 11.86 | ha® was recorded in FNL-
141 and 11.93 | ha't in FNL-142. Experiment on evaluation of response of foliar application of
iron and zinc on growth, yield and quality of fennel at Jobner, indicated the foliar spray of 0.6%
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zinc sulphate recorded significantly higher plant height (92.04 cm), umbels per plant (24.26),
umbellets per umbel (20.26), seeds per umbel (350.98), test weight (5.50 g), essential oil
(1.80%), seed yield (22.73 g ha®), biological yield (59.20 q hal), net returns (Rs 122267 per
ha) and B:C ratio (3.53) whereas the response of the foliar spray of 0.4% iron sulphate resulted
in significantly higher plant height (89.30 cm), (22.99), umbellets/'umbel (19.03), seeds/umbel
(327.82), test weight (5.20 g), essential oil (1.73%), seed yield (21.42 q ha'l), straw yield (56.86
q hal), net returns (Rs 113010/ha) and B:C ratio (3.47).

Fenugreek

A total of 1467 fenugreek germplasm accessions are being maintained by different AICRPS
centres. Based on drought tolerance indices, RMt-354, RMt-305, UM-329, UM-216 and RMt-
361 were found to be the desirable genotypes for drought conditions. During the CVT, among
the 17 genotypes including checks evaluated, all 15 genotypes surpassed the seed yield of
checks. FGK-154 (17.25 g ha) was the top yielder, followed by FGK-147 (16.51 g ha™) with
around 14 and 10 % vyield gain over best check, FGK-156. The location average ranged from
8.35 g hain Kalyani to 20.75 g ha™ in Hisar. Chemo-profiling of fenugreek varieties viz., LS-
1, Lam Methi-2 and Lam Sonali indicated that Lam Methi-2 contains higher oleoresin (4.3%)
followed by Lam Sonali and LS-1. The experiment on standardizing drip irrigation interval and
method of micronutrient fertigation initiated in 2019-20 was concluded with the following
recommendation: - Drip irrigation at four-day intervals along with fertigation of micronutrients
(Zn, Fe, Mn, B, Mo) in fenugreek is recommended for higher yield and economic returns.
Ajwain

A total of 332 accessions belonging to Ajwain is being maintained by various AICRPS centres.
Coordinated Varietal Trial on Ajwain-2019 was conducted successfully with 11 entries for the
third year during Rabi, 2021-22 at 7 locations viz. Ajmer, Jobner, Jagudan, Raigarh, Hisar,
Kumarganj and Guntur. The analysis of variance revealed significant differences among the
entries for seed yield and yield-attributing characters among the 11 entries evaluated. The mean
seed yield of test entries ranged from 8.9 q ha* to 10.7 q haX. Four entries viz. AJIN-07 (10.7
q ha?), AJN-06 (10.43 g hal), AJN-01 (10.43 q hal), and AIN-02 (10.3 q ha™) recorded
numerically higher seed yield over best check AJN-11 (10.27 g ha™). The entry AJN-05
flowered most early at 88 days whereas AJN-11 flowered almost late at 104.9 days. Test weight
was higher for entry, AJN-06 (2.7 g), whereas the lowest was found in entry, AJN-10 (1.9 g).
In the case of essential oil content, AJN-01 (5.9%) was found to be best, whereas AJN-06 had
the lowest essential oil content of 4.7%.

Nigella

A total of 109 accessions belongs to nigella is being maintained by various AICRPS centres.
Out of total seven accessions of nigella maintained at CARS, Raigarh, Chhattisgarh Nigella 1
got identified for release through Chhattisgarh State Seed Sub-committee, Raipur,
Chhattisgarh. During the third-year testing in CVT, the genotype NGL-07 was found to be the
best performer in terms of seed yield, yielding an average of 8.29 q ha%, across test locations,
showing 2.21 per cent higher yield over the check, Pant Krishna (NGL-09). It was the top
yielder at Hisar (12.5 g ha) and Kumarganj (8.68 q ha™2).

Saffron

Seventeen germplasm accessions were collected from different saffron growing areas of J&K,
making the total accessions to 232. All these germplasm accessions are under evaluation for
various morphological, quality, yield and yield-attributing traits. In an IET trial conducted with
11 selected accessions, genotypes SRS-Saf-178 and SRS-Saf-199 were found to be promising
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with significantly higher yield and number of flowers m? over other accessions including
control.

Kalazeera

Fifteen germplasm accessions were collected from high altitudes of Gurez Valley of J & K
making up a total of 98 accessions. All these germplasm accessions are under evaluation for
various morphological, quality, yield and yield-attributing traits. In an IET trial conducted with
8 selected accessions, genotypes SRS-KZ-177 and SRS-KZ-167 were found to be promising
and showed significantly higher yield (427.3 kg ha™) over other accessions including check
variety. The percent yield increase of SRS-KZ-177 over check was 29.2%.

Production and distribution of quality planting material

The AICRPS centres have multiplied and distributed 4.10 lakhs rooted cuttings of black pepper,
10336 suckers of cardamom, 45 tons of turmeric, 16 tons of ginger, 2256 grafts of nutmeg and
1500 grafts of cinnamon. In seed spices, 306 g of coriander, 70 q of cumin, 30 q of fennel, 65
q of fenugreek, 10 g of ajwain and 12 g of nigella were produced and distributed.

Transfer of technology

Scientists from AICRPS centres are actively involved in the popularization of the latest
technologies to make aware the farming community about scientific cultivation practices and
sustainable spice production. Some of the technologies demonstrated during the year are as
follows

High-yielding varieties- a boon to farmers

%+ Demonstration of newly released, high-yielding turmeric variety YSRHU-Lam Swarna

(Guntur)

%+ Demonstration of stable curcumin variety ISR Pragati at Talakanti, Suliamari, Kotia,
Pottangi and Koraput, Andra Pradesh (Pottangi)
Demonstration of high yielding fenugreek variety RMt-354 (Jobner) and RMt-1
(Jabalpur)
Demonstration of high-yielding fennel variety RF-290 (Jobner)
Demonstration of high-yielding cumin variety GC-4 (Mandor)
Demonstration of high-yielding leafy coriander culture CS 38 (Coimbatore) and
Cimpoo S- 33 (Jabalpur)
Demonstration of high-yielding Panniyur black pepper varieties viz., Panniyur-8,
Panniyur-9 & Panniyur-10 (Panniyur)
Adoption of five high-yielding 1ISR varieties of black pepper in farmers’ field viz.,
IISR-Shakthi, IISR-Girimunda, Pournami, Panchami, Sreekara. (Pottangi)
Adoption of Appangala-1 in Lamataput region, Andra Pradesh (Pottangi)
Front-line demonstration of turmeric cv. RCT 1 (ICAR-Mizoram)
Front-line demonstration of ginger cv. Bold Nadia (ICAR-Mizoram)
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Rapid multiplication of planting materials- for minimal expenditure
s Protray cultivation technique for quality seed production of ginger & turmeric
(Kammarpally)
+ Rapid propagation method of black pepper and column method was demonstrated for
farmers and students of TNAU (Pechiparai)
% Performance demonstration of the two-budded turmeric seed material on a raised bed
with 3 to 4 rows with fertigation. (Kammarpally)
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Micronutrients & biocapsules for soil health
+ Distribution and demonstration on beneficial effects of biocapsules and micronutrient
packages specific to ginger, turmeric and black pepper were taken up on a pilot scale
in all the spice growing tracts through AICRPS centres
+ Demonstration of micronutrients ISR Power Mix T and IISR Power mix G and bio-
capsules namely Trichoderma sp, PGPR and Bacillus amyloliquefaciens from IISR
Kozhikode, Kerala in farmers field for ginger and turmeric in Sikkim (ICRI Gangtok)
Use of biocapsules of Trichoderma and PGPR (GRB-35) for the management of foliar

diseases in turmeric. (Coimbatore, Guntur, Kammarpally).
Front line demonstration of micro-nutrient in large cardamom for growth & yield
(Nagaland).

X/
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Protection technologies- for plant health

%+ Technology demonstration on the effect of seed treatment with Trichoprime powder.
Management of management of Phyllosticta leaf spot of ginger (Pundibari)
Management of shoot fly in cardamom with fish meal traps (ICRI-Sakleshpur)
Demonstration of bio control agents against pepper wilt (Yercard), distribution of
biocapsules (PGPR, Bacilich and Trichoderma) at Pasighat.
% Priming of ginger seed rhizomes for safe storage of ginger seed rhizomes (Nagaland)
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Processing machineries- for increase in efficiency
++ Demonstration of value-added products preparation from Garcinia (Pechiparai)

¢ Demonstration of turmeric boilers, polishers (1ISR, Kozhikode)

Apart from the above field level demonstrations, the scientists popularised technologies by
conducting virtual trainings and attending as resource persons in virtual trainings and seminars
and also through various media (newspaper, radio talks and TV programmes).

NEH/TSP/SCSP activities

Promotion of seed spice cultivation in NER

In order to promote and facilitate seed spice cultivation in NER, ICAR-AICRPS distributed
seed materials of seed spice crops like ajwain, coriander, cumin, fennel and fenugreek through
its NE centres located at Meghalaya, Mizorm, Nagaland, Sikkim, Assam and Arunachal
Pradesh.

Developmental activities in Aspirational district of North East

AICRPS centre at Mizoram conducted three days training programme in aspirational districts
of Mizoram viz., Lunglei and Lawngtlai and TSP village of Kolasib district, training on spices
cultivation for livelihood improvement and income and distribution of farm tools/ inputs and
seed materials at Socunoma village and Punglwa village under Dimapur & Peren districts,
Nagaland. Training on organic spices production was conducted at Peren district and Renthan
under Wokha district of Nagaland, Silluk Village and Shi Yomi district, Arunachal Pradesh

Developmental activities in the tribal villages

AICRPS centre at Megalaya, Nagaland, Kumarganj, Yercaud, Coimbatore, Jabalpur and
Chintapalli conducted various training on Scientific cultivation practices of spices and their
processing aspects at tribal villages along with the distribution of planting materials, other
inputs and machinery. Farmers were motivated to take up successful spice cultivation in
abandoned and unutilised areas.
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Developmental activities for SC communities

Various training programmes were conducted by AICRPS centres at Gangtok, Mandor, Sirsi,
Coimbatore, Kammarpally, Hisar, Pundibari, etc. benefitting SC farmers and agricultural
inputs were distributed to the farmers.

Success stories

Spice-based integrated farming system: A sustainable approach for enhancing
farmers' income in Mizoram

The AICRPS centre, ICAR Research Complex for NEH Region, Mizoram has introduced a
spice-based integrated farming system to help farmers in Mizoram to increase their
productivity and income. The system incorporates major spices like ginger and turmeric
cultivation with other crops like maize, sweet corn, rice, legumes, and plantation crops. Two
farmers, Mrs. Lalsangpuii and Mrs. Lalbiakzuali, have successfully implemented this system
and experienced an increase in their income and cost savings. Mrs. Lalsangpuii processes
turmeric into powder and sells the products under the name "Sangpuii Aieng." Before
implementing the spice-based integrated farming system, both farmers were engaged in
traditional practices resulting in lower yield and productivity. The success of these two farmers
highlights the potential of the spice-based integrated farming system to enhance farmers'
income in Mizoram while maintaining soil health and sustaining the environment. The lessons
learned from this initiative can be applied to other regions with similar climatic conditions and
farming practices, promoting sustainable agriculture and improving the lives of farmers.

Revolutionizing ginger farming: A scientific storage method transforms
livelihoods in Himachal Pradesh and Koraput district of Odisha

The development of a scientific storage method for ginger seed has had a significant impact on
the livelihoods of farmers in Himachal Pradesh. The lack of a storage method for healthy seed
for the next season led to high disease occurrence and poor rhizome yield, resulting in a
decrease in the area under its cultivation. Dr YS Parmar University of Horticulture & Forestry
Nauni, Solan played an active role in devising a scientific storage method, which has enabled
farmers to increase ginger cultivation and improve their income. The method has been widely
accepted and adopted by growers, leading to a dramatic increase in area and production of
ginger even in non-conventional growing areas. Similarly, in Koraput district of Odisha, the
AICRP on Spices, Pottangi intervened with modern techniques of growing ginger with new
high-yielding varieties and organic packages of practices, which led to increased profitability.
These success stories highlight the importance of scientific methods and modern techniques in
enhancing farmers' income and promoting sustainable agriculture.

From low yields to high profits: The success story of black pepper farming in
Koraput, Odisha

The adoption of modern technologies developed by AICRP on spices has led to successful
black pepper cultivation in the Koraput district of Odisha, resulting in high yields and profits
for farmers. Through the intervention of AICRP on Spices, Pottangi, and training provided to
farmers on post-harvest techniques and plant protection measures, farmers were able to adopt
new technologies and practices. The use of high-yielding varieties, organic packages of
practices, and critical inputs such as seedlings and bio-pesticides Trichoderma viride and
Pseudomanas flouroscens with neem cake and biofertilizers like NPK consortia resulted in
bumper yields with scientific practices and management. The highest net return was obtained
by one of the trainee farmers, Mr. Dama Challan, with a net return of Rs. 370000/- per hectare
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and a B:C ratio of 4.08:1. This success story highlights the potential for further growth and
innovation in agriculture in the region.

Reaping benefits from the adoption of scientific methodologies of turmeric
cultivation and processing technologies

The AICRP on Spices centres play a crucial role in helping farmers all over India in
transforming their livelihoods through the adoption of high-yielding turmeric cultivars and
cost-saving, income-promoting technologies.

Mr. Sadhu Ram Chaurasia, a farmer from Uttar Pradesh, transformed his livelihood by
adopting turmeric cultivation with the guidance of experts from AICRP-Spices and ANDUAT.
Using NDH-1 and NDH-2 cultivars and recommended cultural practices, he earned a net profit
of Rs 85,000/- in just one acre. His success story has encouraged other farmers to adopt
turmeric cultivation for maximum profits. He stressed the need for a processing plant in the
area and desires a method of extracting turmeric leaf oil to increase his income.

The introduction of high-yielding turmeric cultivars such as "Roma" and "lISR-Pragati", in
Andhra Pradesh has transformed the livelihoods of tribal farmers. Collaboration between
AICRP on Spices centre, KVK, BCT-KVK, and NGOs has resulted in increased profits for
farmers. Farmers are adopting new cultivation methods and processing techniques, resulting in
higher-quality products that fetch better prices in the market. The distribution of turmeric
boilers, polishers, and tarpaulins has allowed farmers to process their turmeric more efficiently.

High-yielding turmeric cultivars and innovative cultivation methods have transformed the
livelihood of Telangana farmer Sri. Maggidi Chinnareddy. Using raised bed farming with drip
irrigation, he has been able to cultivate seven different varieties of turmeric viz., ISR Pragati,
Rajendra Sonia, ACC-79, BSR-2, Rajapuri, Pitamber, and Waigon resulting in higher-quality
products that fetch a better price in the market. His success is attributed to the collaboration
between AICRPS centres and farmers, improving spice productivity through modern
technology adoption.

Biocontrol agents for sustainable spice production

Since 2012, the bio-control laboratory funded by SHM has been producing biocontrol agents
such as Pseudomonas flourescens, Trichoderma viride, Metarhizium anisopliae, Lecanicilium
lecanii, Paecilomyces lilacinus, Beauveria bassiana, and AMF on a large scale at the
Cardamom Research Station, Pampadumpara. These agents have been distributed to cardamom
and black pepper farmers for pest and disease management, with 22,590 kg distributed in 2021-
22 alone. The feedback from farmers has been positive, with more farmers attracted towards
using these biocontrol agents and reporting their effectiveness. Similarly, Yercaud centre has
also been distributing biofertilizers and growth-promoting microorganisms to farmers, with
those who continuously apply them reporting better plant growth and performance during dry
weather periods. The popularity towards the biocontrol technologies highlights the power of
sustainable agriculture practices and the potential to reduce environmental chemical
contamination and degradation of the spices growing areas. Further goal is to make more
farmers aware of eco-friendly pest/disease management through the use of biocontrol agents.

Collaboration and networking

AICRP on Spices centres work in collaboration with
e ICAR- IISR, Kozhikode and ICAR-NRCSS, Ajmer (for technologies)
e Spices Board for popularization of technologies in tribal areas
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e MIDH (Mission for Integrated Development for Horticulture) for producing and
supplying quality planting material

e NGOs for popularizing high production technologies in tribal areas and value chain
development

e State Department of Agriculture and Horticulture for increasing production,
productivity and income of farmers

Monitoring

The Project coordinator and the scientists from PC unit monitored the working of various
AICRPS centres and experimental plots by personal visits and online review meetings.
Frequent monitoring was done through e-mail and phone calls also. Monthly progress reports
and budget utilization certificates sent from the centres were reviewed critically and proper
guidance was given for improvement. A spice monitoring team involving Dr. K.S.
Krishnamurthy and Dr. Sharon Aravind visited Ambalavayal centre on 15.03.2022 and
Thrissur Centre on 19.03.2022. They visited the field as well as other facilities and some action
points were suggested. Scientists of ICAR-IISR also visited Dapoli centre and reviewed the
activities of the centre. Dr. C.K Thankamani and Dr. Sharon Aravind visited the Barapani
centre and suggestions were made for improvement. Dr K.S. Krishnamurthy and Dr C.K.
Thankamani visited the field and other facilities of Kumarganj centre on 13.10.2022 and
reviewed the progress of the centre. Apart from these, online meetings were conducted to
review the activities of all the AICRPS centres at regular intervals.

The activities of the centres were also monitored through monthly reports, quarterly, half-
yearly and annual report sent by the centres. Also, the XXXIIlI Annual Group Meeting of
ICAR-AIl India Coordinated Research Project on Spices was conducted at ANDUAT,
Kumarganj, Ayodhya, U.P. during 13-15 October 2022 to critically review the progress of
projects handled by all the AICRPS centres and valuable suggestions were made for their
improvement.
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Profile of AICRP on Spices

ICAR- All India Coordinated Research Project on Spices (ICAR-AICRPS) is the largest spices
research network in the country through which a nationwide collaborative and interdisciplinary
research is being carried out, linking ICAR system with the State Agricultural Universities and
central institutions. AICRPS was initiated in 1971 as All India Spices and Cashew nut
Improvement Project (AISCIP). In 1986 it has become a full-fledged coordinating unit for
spices (major spices and seed spices) with its headquarters at Indian Institute of Spices
Research, Kozhikode, Kerala. In VII plan (1986) it was having 12 centres and subsequently
grew into 19 regular centres by the end of VIII Plan. AICRPS is working on 17 mandate crops
viz., black pepper, small cardamom, large cardamom, ginger, turmeric, nutmeg, cinnamon,
clove, coriander, cumin, fennel fenugreek, ajwain, nigella saffron, kalazeera and mango ginger.
Presently the network has 38 centres including 11 co-opting centres and 8 voluntary centres
representing the major agro climatic regions of the country. These centres are mostly located
in State Agricultural Universities and some centres in ICAR Institutes and also Spices Board.
In addition to this, there are two centres functioning under project mode funding.

@ Black Pepper

W Small Cardamom
M Large Cardamom
B Ginger

W Turmeric

M Fennel

B Fenugreek

B Cumin

M Ajwain

MW Nigella

M Tree Spices

M Coriander

M Saffron

M Kalazeera

Fig 3: Number of ongoing research programs-Crop wise
Mandates of the AICRPS are:

e Evolving high yielding, high quality varieties suitable for various agro-ecological
situations and that are tolerant/ resistant to biotic and abiotic stresses to mitigate climate
change

e Development of location specific green agro technologies for improved production with
water and nutrient management, organic farming, ecologically sound control measures
against pests and diseases through mechanisation for production of clean spices and spice
products.

e Facilitate faster adoption of proven technologies/varieties developed through technology
dissemination, Field Level Demonstrations (FLDs) and attract youth to agriculture and
agro enterprise.

e Working as an interface between State Agricultural Universities (SAUs) and Indian
Council of Agricultural Research (ICAR).

e Spread the cultivation of spices to non-traditional areas, North East and tribal areas for
increased production, tribal empowerment and identification of most suitable areas (crop

mapping) for each of the crop.
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HIg 3T

ICAR-AICRPS

1CA R e



ICAR-AICRPS Annual Report 2022

SI.

7/

AICRPS centres, year of start and crops handled by the centre

State

University/ Centre

Year Crops handled

\\[o} Institution
Regular centres
1 Andhra Pradesh ~ Dr YSRHU Chintapalle 1981 Black pepper, Ginger, Turmeric
2 Andhra Pradesh ~ Dr YSRHU Guntur 1975 Coriander, Fennel, Fenugreek, Ajwain
3 Bihar RAU Dholi 1993 Turmeric, Coriander, Fenugreek
4 Chhattisgarh IGKV Raigarh 1996 Coriander, Turmeric, Ginger, Ajwain, Nigella
5 Gujarat SKDAU Jagudan 1975 Cumin, Coriander, Fennel, Fenugreek,
Ajwain
6 Haryana CCSHAU Hisar 1993 Coriander, Fennel, Fenugreek, Ajwain,
Nigella
7 Himachal Pradesh YSPUHF Solan 1971 Ginger, Turmeric
8 Karnataka UAHS Mudigere 1971 Cardamom, Black pepper
9 Karnataka UHS Sirsi 1981 Black pepper, Turmeric, Ginger
10 Kerala KAU Panniyur 1971 Black pepper
11  Kerala KAU Pampadumpara 1971 Black pepper, Cardamom
12 Maharashtra BSKKV Dapoli 1995 Black pepper, Nutmeg, Clove, Cinnamon
13  Odisha OUAT Pottangi 1975 Turmeric, Ginger
14  Rajasthan SKNAU Jobner 1975 Cumin, Coriander, Fennel, Fenugreek,
Ajwain
15 Telangana SKLTSHU Kamarpally 1986 Turmeric
16  Tamil Nadu TNAU Coimbatore 1975 Coriander, Fenugreek, Turmeric
17  Tamil Nadu TNAU Yercaud 1981 Clove, Nutmeg, Cinnamon, Black pepper
18  Uttar Pradesh NDUAT Kumarganj 1995 Turmeric, Ginger, Fennel, Coriander,
Fenugreek, Ajwain, Nigella
19  West Bengal UBKV Pundibari 1996 Black pepper, Turmeric, Ginger
Co-opting centres
1 Assam AAU Kahikuchi 2014 Black pepper, Turmeric
2 Karnataka ICRI Sakaleshapura 2008 Cardamom
3 Kerala KAU Ambalavayal 2008 Black pepper, Ginger, Turmeric,
4 Kerala ICRI Myladumpara 2008 Cardamom
5 Meghalaya ICAR RC Barapani 2008 Ginger, Turmeric
NEHR
6 Mizoram ICAR RC Mizoram 2008 Ginger, Turmeric
NEHR
7 Nagaland SASRD Medziphema 2014 Black pepper, Ginger, Turmeric
8 Sikkim ICRI Gangtok 2008 Large cardamom
9 Sikkim ICAR RC Gangtok 2008 Large cardamom, Ginger, Turmeric
NEHR
10  Tamil Nadu TNAU Pechiparai 2008 Black pepper, Cinnamon, Clove, Nutmeg
11  Arunachal CAU Pasighat 2008 Large cardamom, Ginger, Turmeric
Pradesh
Voluntary centres
1 Guijarat NAU Navasari 2008 Black pepper, Turmeric, Coriander
2 Gujarat AAU Sanand 2014 Cumin
3 Jharkhand BIRSA AU Kanke 2008 Ginger, Turmeric
4 Madhya Pradesh ~ INKVV Jabalpur 2008 Coriander, Fennel, Fenugreek
5 Rajasthan AUK Kota 2008 Coriander, Cumin, Fennel, Fenugreek,
Nigella
6 Rajasthan AUJ Mandor 2014 Cumin
7 Uttarakhand GBPUA&T Pantnagar 2008 Turmeric, Coriander, Fennel, Fenugreek,
Nigella
8 West Bengal BCKV Kalyani 2008 Ginger, Turmeric, Nigella
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CENTRES OF AICRP ON SPICES

I HEADQUARTERS

IISR, Calicut

@ VOLUNTARY CENTRES

Jabalpur
Kalyani
Kanke
Navsari
Pantnagar
Kota
Mandor
Sanand

ONOODEWN—

@ REGULAR CENTRES I CO-OPTING CENTRES

Chintapalle Ambalavayal

1 ]

2 Coimbatore 2 Barapani

3 Dholi 3 ICAR Gangtok
4 Dapoli 4 ICRI Gangtok
5 Guntur 5 Kolasib

6 Hisar 6 Myladumpara
7 Kammarpally 7 Pechiparai

8 Jagudan 8 Sakleshpur

9 Jobner 9 Kahikuchi

10 Kumarganj 10 Medziphema
11 Mudigere 11 Pasighat

12 Pampadumpara

13 Panniyur

14 Pottangi

15 Pundibari

16 Raigarh

17 Solan

18 Sirsi

19 Yercaud

Agro-ecological regions in India
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Technical Programme (2022)

Project Code  Title Centres

PEP/CI/1 Genetic Resources

PEP/CI/1.1 Germplasm collection, characterization, evaluation = Ambalavayal, Chintapalle, Dapoli,
and conservation Panniyur, Pundibari, Sirsi, Yercaud.
PEP/CI/3 Coordinated Varietal Trial (CVT)

PEP/CI/3.5 CVT 2015 on Farmers varieties of black pepper — Chintapalle, Sirsi, Panniyur, Dapoli,

Series VII Yercaud.
PEP/CI/3.6 CVT 2015 on Black pepper Series VIl Chintapalle, Sirsi, Panniyur, Dapoli,
Yercaud, Kahikuchi.
PEP/CI/3.7 CVT 2018 on Black pepper Series IX Ambalavayal, Chintapalle, Sirsi, Panniyur,

Kozhikode, Dapoli, Yercaud.

PEP/CM/4 Nutrient Management Trial
PEP/CM/4.7 Black pepper based mixed cropping system for Ambalavayal, Sirsi, Panniyur, Dapoli
sustainable productivity and food security
PEP/CP/5 Pest and Disease Management Trial
PEP/CP/5.8 Evaluation of strobilurin fungicides and Panniyur, Dapoli, Sirsi, Yercaud,
actinomycetes for the management of foot rot and  Appangala

slow decline in black pepper

PEP/CP/5.10 Observational trial on the efficacy of Trichoderma Sirsi, Appangala, Panniyur
asperellum and Pochonia for the management of

Phytophthora foot rot and nematodes in black

pepper
PEP/CP/7.1 Screening of insecticides for Pollu beetle, Lanka Panniyur, Ambalavayal, Appangala
ramakrishnai in black pepper Pampadumpara,

CAR/CI/1 Genetic Resources
CAR/CI/1.1 Germplasm collection, characterization, evaluation = Mudigere, Pampadumpara
and conservation

CAR/CI/3 Coordinated Varietal Trial

CAR/CI/3.7 CVT of drought tolerance in cardamom — Series VIl Appangala, Mudigere, Sakaleshpur,
Myladumpara Pampadumpara

CAR/CI/3.8 CVT 2015 on Farmers varieties of cardamom-Series  Appangala, Mudigere, Sakleshpur,

Vil Myladumpara, Pampadumpara,
CAR/CI/3.9 CVT 2018 on hybrids of cardamom-Series IX Appangala, Mudigere, Sakleshpur,
Myladumpara, Pampadumpara

CAR/CI/4 Varietal Evaluation Trial (VET)
CAR/Cl/4.4 Multilocation evaluation of thrips tolerant Appangala, Mudigere, Sakleshpur,
cardamom lines Myladumpara, Pampadumpara,

CAR/Cl/4.5 MLT of leaf blight tolerant lines of small cardamom  Appangala, Mudigere, Myladumpara,
2018 Sakleshpur, Pampadumpara,
Nutrient Management Trial
CAR/CM/5.5 Effect of micronutrients on growth and yield of Appangala, Sakleshpur, Mudigere,
small cardamom Pampadumpara, Myladumpara,
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CAR/CM/5.6 Site specific recommendation for varying yield Mudigere, Sakleshpur, Myladumpara,
target of cardamom Pampadumpara,

CAR/CP/6

(o7 e JMEEN Evaluation of fungicides against rhizome rot in Appangala, Mudigere, Pampadumpara,
small cardamom Myladumpara

(of.\;¥/e [P Evaluation of fungicides against leaf blight in small  Appangala, Mudigere, Pampadumpara,
cardamom Myladumpara

(o:\:7/eJMERS Observational trial on the efficacy of Trichoderma Pampadumpara, Myladumpara
asperellum and Pochonia chlamydosporia for the

management of rhizome rot and nematode in small

cardamom

LCA/CI/1
LCA/CI/1.1 Germplasm collection and evaluation of large ICAR Regional Station, Gangtok, ICRI
cardamom Regional Research Station, Gangtok
LCA/CM/5
LCA/CM/5.1 Effect of mulching on yield of large cardamom ICAR Gangtok, ICRI Gangtok
GIN/CI/1.1 Germplasm collection, characterization, evaluation  Barapani, Dholi, Kammarpally,
and conservation Kumarganj, Pundibari, Pottangi, Raigarh,
Solan
GIN/Cl/2.5 CVT on disease tolerance in ginger Barapani, Chintapalle, Kozhikode,
Pundibari, Pottangi, Nagaland, Gangtok,
Raigarh
GIN/Cl/4.3 Evaluation of genotypes of ginger for vegetable Kozhikode, Mizoram, Gangtok,
purpose (observational trial) Chintapalle, Pottangi, Pundibari,
Nagaland

GIN/CM/4 Nutrient Management Trial

GIN/CM/4.1 Evaluation of different ginger based intercropping Pottangi, Chintapalle, ICAR Gangtok,
systems for higher yield and income Solan, Dholi, Pundibari, Kanke,
Nagaland, Kalyani, Mizoram
GIN/CP/6
GIN/CP/6.15 Priming of rhizomes for enhanced germination, Chintapalle, Dholi, Barapani,
vigour and storage rot suppression in ginger Kammarpally, Pundibari, Raigarh, Solan,
Kalyani, Kanke Ambalavayal, Pasighat,
Nagaland, Pottangi

GIN/CP/7.1 Spray schedule optimization of effective Pottangi, Kahikuchi, Sirsi, Solan, Mudigere,
insecticides for shoot borer (Conogethes Pundibari, Mizoram, Nagaland, Pasighat,
punctiferalis) in ginger Barapani, Ambalavayal, Kanke

GIN/CP/7.2 Observational trial on the efficacy of Trichoderma Kozhikode, Chintapalli, Pottangi,
asperellum & Pochonia chlamydosporia for the Barapani

management of rhizome rot and nematodes in ginger

TUR/CI/1 Genetic Resources

TUR/CI/1.1 Germplasm collection, characterization, evaluation  Barapani, Coimbatore, Dholi, Guntur,

and conservation Kammarpally, Kumarganj, Solan,
Pasighat, Pottangi, Pundibari, Raigarh
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TUR/CI/2

TUR/CI/2.7 CVT on mango ginger Ambalavayal, Pottangi, Kozhikode, Dholi,
Barapani, Pundibari, Raigarh, Navsari

TUR/CI/2.8 CVT on high yield and high curcumin Kozhikode, Coimbatore, Guntur,

Kammarpally, Pottangi, Kanke, Pasighat,
Raigarh, Navsari

TUR/CI/2.9 CVT on light yellow colour turmeric for specialty Kozhikode, Coimbatore, Guntur,
market Kammarpally, Pottangi, Kanke, Pasighat
TUR/CI/3 Varietal Evaluation Trial

TUR/CI/3.9 Initial Evaluation Trial 2018 Guntur

TUR/CP/7 Disease Management Trial

TUR/CP/7.8 Priming of rhizomes for enhanced germination, Chintapalle, Coimbatore, Dholi,

vigour and storage rot suppression in turmeric Kammarpally, Pundibari, Raigarh, Solan,
Pasighat, Ambalavayal, Mizoram,
Kahikuchi, Kanke, Pottangi

TUR/CP/7.9 Spray schedule optimization of effective Pottangi, Kahikuchi, Sirsi, Mudigere,
insecticides for shoot borer (Conogethes Pundibari, Mizoram, Pasighat, Barapani,
punctiferalis) in turmeric Pantnagar, Kammarpally, Guntur, Solan,

Ambalavayal, Kanke

Ve TFATEE Observational trial on the efficacy of Trichoderma Kozhikode, Coimbatore, Guntur,

asperellum & Pochonia chlamydosporia for the Barapani

management of rhizome rot and nematodes in turmeric

TSP/CI/1
TSP/CI/1.1

Genetic Resources

Germplasm collection, characterization, evaluation Dapoli, Pechiparai

and conservation of clove, nutmeg and cinnamon

Collection of unique germplasm in tree spices Dapoli, Kozhikode, Thrissur, Pechiparai
Coordinated Varietal Trial

CVT 2001 — Nutmeg Dapoli, Pechiparai

Coordinated Varietal Trial on farmer’s varieties of Dapoli, Pechiparai, Thrissur

nutmeg

Evaluation of nutmeg genotypes KAU Thrissur

TSP/CI/1.2
TSP/Cl/2

TSP/Cl/2.2
TSP/Cl/2.4

Project Mode

COR/Cl/1
COR/CI/1.1

Genetic Resources

Germplasm collection, description Coimbatore, Dholi, Guntur, Hisar,
characterization, evaluation, conservation and Jagudan, Jobner, Kumarganj, Raigarh
screening against diseases

Identification of drought/alkalinity tolerant source  Jobner

in coriander

Coordinated Varietal Trial

Coordinated Varietal Trial in coriander 2021- Series  Ajmer, Coimbatore, Dholi, Guntur, Hisar,

COR/CI/1.3

COR/CI/2
COR/Cl/2.8

Xl Jabalpur, Jagudan, Jobner, Kumarganj, Navsari,
Pantnagar, Kota, Raigarh, Kalyani, Sanand
COR/Cl/4 Quality Evaluation Trial
COR/Cl/4.1 Quality evaluation in coriander Jobner
COR/CP/6 Disease Management Trial
COR/CP/6.7 Integrated pest and disease management in Ajmer, Coimbatore, Dholi, Hisar,
coriander Jabalpur, Raigarh, Jobner, Jagudan,

Kumarganj, Pantnagar, Kota
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method of micronutrient fertigation in fenugreek Kumarganj, Pantnagar, Raigarh, Kota

AIN/CI/2 Coordinated Varietal Trial
AIN/CI/2.1 Coordinated Varietal Trial- 2019 Ajmer, Guntur, Hisar, Jobner, Jagudan,
Kumarganj, Raigarh

NGL/Cl/2 Coordinated Varietal Trial
NGL/Cl/2.1 Coordinated Varietal Trial-2019 Ajmer, Hisar, Kota, Kalyani, Kumarganj,
Raigarh, Pantnagar

Germplasm collection, characterization, evaluation, Jagudan, Jobner, Mandor, Sanand
conservation and screening against diseases

Identification of drought tolerance Jobner

Coordinated Varietal Trial in cumin — 2021 Ajmer, Jagudan, Jobner, Mandor, Sanand

| cum/c/a | Quality EvaluationTrigl | |

Quality evaluation in cumin Jobner

Micronutrient management in cumin Jobner, Jagudan, Mandor, Ajmer

Integrated pest and disease management in cumin  Ajmer, Jobner, Jagudan, Mandor

Germplasm collection, characterization, evaluation, Dholi, Hisar, Jagudan, Jobner, Kumarganj,
conservation and screening against diseases Navsari

Coordinated Varietal Trial in fennel 2021 — Series XI  Ajmer, Dholi, Hisar, Jabalpur, Jagudan,

Jobner, Kumarganj, Pantnagar, Navsari

Quality Evaluation in fennel Jobner

Response of foliar application of iron and zinc on Jagudan, Jobner, Hisar, Dholi, Kumarganj,
growth, yield and quality of fennel Mandor

Germplasm collection, characterization, evaluation, Dholi, Guntur, Hisar, Jagudan, Jobner,
conservation and screening against diseases Kumarganj, Raigarh

Identification of drought tolerance source in Jobner
fenugreek

Coordinated Varietal Trial in fenugreek 2021 — Ajmer, Dholi, Hisar, Jabalpur, Jagudan,
Series XI Jobner, Kumarganj, Navsari, Pantnagar,

Kota, Raigarh, Kalyani

Chemo-profiling for identification of industrial Ajmer, Coimbatore, Guntur, Dholi, Hisar,
types among the released varieties of fenugreek Jobner, Kumarganj

Nutrient Management Trial

Standardization of drip irrigation interval and Ajmer, Coimbatore, Jagudan, Jobner,

| AIN/Cl/2 |

| NGL/Cl/2 |
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e d GLERS Conservation, evaluation and utilization of exotic Pampore
and indigenous saffron germplasm lines

S [ad ) GLERS Exploration, collection and conservation of Pampore
kalazeera from high altitudes of northern
Himalayas

Intercropping of seed spices with vegetables for Jobner, Dholi, Kumarganj, Raigarh,

higher yield and income Jagudan, Jabalpur

SS/CP/7.1 Survey and monitoring of diseases and insect pests  Ajmer, Jobner, Jagudan, Guntur,
of seed spices for development of prediction Kumarganj, Raigarh, Dholi, Kalyani,
models Sanand, Coimbatore, Kammarpally
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01 BLACK PEPPER

Genetic Resources

PEP/CI/1.1 Germplasm collection, characterization, evaluation and conservation

(Centres: Ambalavayal, Chintapalle, Dapoli, Panniyur, Pundibari, Sirsi, Yercaud)

A total of 690 black pepper germplasm accessions are being maintained by different AICRPS
centres nationwide. The details of germplasm collections of black pepper maintained at various
AICRPS centres are presented in Table 1.

Table 1. Black pepper germplasm collections maintained at various AICRPS centres

Indigenous
species
- - 30

S

Sirsi 75 - - 75

25 : : 28
Pampadumpara 53 - - 53

Currently, 394 accessions (335 cultivated types, 56 wild & related types and 3 exotic types) of
black pepper are being maintained at PRS, Panniyur. Ten new accessions were collected during
2021-22 from farmers’ fields at Wayanad and Iritty and planted in the nursery for
multiplication. During the year 2021-2022, the genotypes PRS 124 and Panniyur 5 (PRS 116)
were the top yielders. PRS 124 ranked first with 4.50 kg green berry yield and 982 spikes/vine
followed by Panniyur 5 with 4.35 kg green berry yield and 978 spikes vine™. Spike length was
maximum in PRS 119 (16 cm). The number of developed berries/ spikes was more in PRS 137
(78). The 100-berry weight was high for PRS 126 (13 g). The dry recovery % was more for
PRS 124 (36.40%). A new accession (RMH Salkani) was added to the vast collection of
germplasm maintained at AICRPS centre at Sirsi during 2022. Fifty-three promising
germplasm accessions are maintained in polyhouse after culling out duplicates and these are
also planted in the main field for evaluation along with national checks. Among the 16 different
genotypes evaluated at Dapoli, maximum height of vine (5.70 m) was observed in
DBSKKVPN-3 (IC-0611290) whereas minimum height (1.60 m) was noted in DBSKKVPN-
13. The maximum yield per vine was observed in genotype DBSKKVPN-19 (648.12 g vine™?)
whereas minimum was recorded in DBSKKVPN-13 (25 g vine). A total of 30 accessions are
maintained in the germplasm block at Ambalavayal which are mostly released varieties. At
Pundibari, 22 black pepper accessions including released varieties and genotypes collected
from Sub-Himalayan Terai region adjoining Bhutan boarder (including Totopara) are being
maintained. Among 28 germplasm accessions maintained at Chintapalle centre, Panniyur-1
recorded the highest number of spikes per vine (623.27), fresh berry yield per vine (3.92 kg),
dry yield (1.23 kg), fresh yield per ha (3.94 t ha*) whereas the highest no. of berries per spike
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was recorded in Neelamundi (82) and highest dry recovery was recorded in Perambramundi
(31.83 %). At Yercaud, 8 new germplasm accessions of black pepper were collected with high-
yielding trait from the different locations of Yercaud and Kolli hills and are planted. During
the 2022-23, 28 accessions were evaluated for the yield characters viz., spike length, number
of berries per spike. The spike length ranged from 7.50 cm to 12.03 cm. The highest spike
length was observed in PN 74 (12.03 cm) and the lowest spike length was observed in PN 58
(7.50 cm). Accession PN 47 recorded maximum mean number of berries per spike (65.32)
followed by PN 60 (63.57) and PN 33 (62.37). The minimum number of berries per spike was
observed in the entry PN 55 (33.63).

Crop Improvement

PEP/CI/3 Coordinated Varietal Trial (CVT)

PEP/CI1/3.5 Coordinated varietal trials (CVT) on farmer’s varieties of black pepper
(Centres: Chintapalle, Sirsi, Panniyur, Dapoli, Yercaud)

The trial which was initiated during 2015 is in progress concurrently at five centres
(Chintapalle, Sirsi, Panniyur, Dapoli and Yercaud). The trial consists of three popular farmers’
varieties viz., Zion mundi, Pepper Thekkan, Kumpukkal along with check variety, Panniyur-1.
The experiment was laid in RBD with four replications having 6 plants per plot.

During 2021-22, pooled analysis of farmers varieties of black pepper evaluated at different
centres for various yield parameters revealed Panniyur-1 as the superior genotype for spike
length, Fresh and dry berries per plant and dry recovery. But for number of berries per spike
Kumpakkal showed superiority with 50.09 over 43.84 in check, Panniyur. (Table. 2)

Table 2. Pooled data of yield parameters recorded across testing locations for CVT 2015 on
Farmers’ varieties during 2021-22

Fresh
berry yield

Number of
Entries berries per

Dry berry Dry
yield per recovery
spike vine (kg) C))
Zion mundi 9.11 40.72 0.53 0.17 32.05
Kumpukkal 9.62 50.09 0.61 0.21 31.96
Pepper Thekkan 8.19 41.87 0.37 0.11 30.98
Panniyur 1 (Check) 10.4 43.84 0.67 0.22 32.05

Mean 9.33 44.13 0.55 0.18 31.76

per vine

There was significant difference among the treatments with respect to the yield-related
characters such as the average number of berries per spike, spike length, fresh berry yield, dry
berry yield and dry recovery at Panniyur centre. Among the entries, Panniyur-1 recorded
highest spike length of 12.80 cm which was on par with Karimunda (12.43 cm) and Zion mundi
(12.13 cm). Panniyur-1 (39.43) recorded maximum average number of berries per spike which
was statistically on par with Zion mundi (38.03) and Kumpukkal (35.20). Kumpukkal recorded
highest fresh berry yield of 1.35 kg vine which was on par with Karimunda (1.27 kg vine),
Panniyur-1 (1.26 kg vine™) and Zion mundi (1.18 kg vine). Maximum dry berry yield was
observed in Kumpukkal (0.51 kg vine®) followed by Karimunda (0.42 kg vine™*) and Panniyur-
1 (0.41 kg vine'). Lowest dry berry yield was recorded in Pepper Thekkan (0.21 kg/vine). The
dry recovery per cent was the highest in Kumpukkal (37.80 %) followed by Panniyur-1 (32.73
%) and Karimunda (32.33 %) (Table. 3).
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Table 3. CVT 2015 on Farmers’ varieties — Yield parameters at PRS, Panniyur during 2021-22

Average
spike

No of Green Drv berr Dry

berries / berry ie)I/ d (k g’ recovery
yield (kg) | ¥ g %

Zion mundi (T1) : 38.032 1.182 0.35° 29.90°

Pepper Thekkan (T2) 9.77° 25.33¢ 0.67° 0.21¢ 30.67¢

Kumpukkal (T3) 10.27° 35.20% 1.352 0.512 37.80%

Panniyur-1 (T4) 12.80° 39.43% 1.262 0.41° 32.733°

Karimunda (Ts) 12.43? 28.87° 1.272 0.42° 32.33°

CD (0.05) 1.49 7.54 0.234 0.08 1.04

CV % 6.89 12.07 10.91 10.79 1.69
At Sirsi, among the four different varieties, the national check variety (Panniyur-1) recorded
the highest mean height (3.70 m) and spike length (10.70 cm,) and lowest height (1.71 m) by
Zion mundi and lowest spike length (4.87 cm) was recorded in Pepper Thekkan. Concerning
number of berries per spike and number of spikes, in Kumpukkal recorded maximum (46 & 34
cm respectively) followed by Panniyur-1 compared to other varieties. Among all four varieties

Panniyur-1 recorded highest green berry yield per vine (0.805 kg), followed Kumpukkal (0.505
kg) and lowest yield (0.200 kg) was recorded in Thekkan. (Table. 4)

Table 4. CVT 2015 on Farmers’ varieties — Yield parameters at PRS, Sirsi during 2021-22

Entries

Average

spike No of Green Dry

berries/ berry D_ry TS recovery

yield (kg) | Y€ld (k) | "o
Zion mundi (Ty) . 0.480 0.173 36.2
Pepper Thekkan (T2) 4.87 18 0.200 0.073 35.7
Kumpukkal (Ts) 9.45 46 0.505 0.190 34.7
Panniyur-1 (T4) 10.70 34 0.805 0.280 34.9
CD (0.09) 1.49 7.54 0.234 0.08 NS
CV % 11.35 11.65 11.90 23.65 10.71

Entries

At Chintapalle, Kumpukkal recorded the maximum plant height (4.26 m), a greater number of
branches (18.61) and no. of berries per spike (95.47). Panniyur-1 recorded the highest berry
yield per vine (0.79 kg fresh and 0.24 kg dry berry) and dry recovery percentage (30.84%). At
Yercaud, the highest vine length was recorded in Zion mundi (3.23 m) followed by Kumpukkal
(3.11 m). The maximum number of branches per vine was recorded in Thekkan (10.95). The
highest number of spikes per meter square (31.98) was recorded in Kumpukkal followed by
Panniyur 1 (29.04). The number of berries per spike was highest in the variety Panniyur 1
(57.10) followed by Zion mundi (55.88). At Dapoli, the genotype Pepper Thekkan recorded
the maximum plant height (1.46 m), whereas the genotype Zion mundi recorded minimum
plant height (0.67 m), and a greater number of berries per spike (72.90) whereas a greater
number of spikes per vine (15.62). Zion mundi recorded the highest spike length (10.12 cm)
while maximum fresh weight (85.73 g) and dry weight (25.00 g) were observed in Pepper
Thekkan.
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PEP/CI1/3.6 CVT 2015 on Black pepper Series VIII
(Centres: Chintapalle, Sirsi, Panniyur, Dapoli, Yercaud, Kahikuchi)

The trial, which was initiated in 2015 is in progress concurrently at six centres viz., Chintapalle,
Sirsi, Panniyur, Dapoli, Yercaud and Kahikuchi. The trial consists of six test entries viz., Vijay,
Arka Coorg Excel, PRS 160, PRS 161, SV 11, and SV 17 evaluated along with two national
checks, ISR Thevam and Panniyur-1. The experiment was laid in RBD with three replication
each having 6 plants per plot.

During 2021-22, there was no significant difference among the treatments with respect to the
yield-related characters at Panniyur. Highest average spike length was recorded in PRS 161
(19.93 cm) followed by Karimunda (15.53 cm) which was on par with SV 17 (15.23 cm). At
Yercaud, the highest vine length was recorded in ISR Thevam (3.07 m) followed by Vijay
(3.00 m). The maximum number of branches per vine was recorded in PRS 161 (9.66). The
highest number of spikes per meter square (18.77) was recorded in ISR Thevam followed by
Panniyur 1 (18.45). The number of berries per spike was highest in the variety Vijay (82.63)
followed by PRS 160 (81.70). (Table. 5). At Kahikuchi, Panniyur-1 recorded the highest fresh
& dry berry weight per vine (2.97 & 1.01 kg) followed by Arka Coorg Excel (2.75 & 0.85 kg).
At Sirsi, Panniyur-1 recorded the highest vine length (3.20 m) followed by SV-11 (2.75 m) and
lowest vine length was observed in PRS-161 (1.66 m). Crop is in vegetative stage at
Chintapalle. The trial at Dapoli has been completely lost due to the “Nisarga” cyclone during
June, 2020 and has been replanted. The growth of all genotypes is satisfactory. Panniyur-1
recorded highest plant height (3.55 m), maximum number of spikes (129.12), maximum
number of berries per spike (85.50) and maximum dry berry yield (165.82 g vine) while
maximum dry recovery was recorded in Vijay (30.19 %).

Table 5. CVT 2015 on Black pepper Series VIII — Yield parameters at PRS, Panniyur

Average
spike

No_of Green Dry berry Dry
berries / berry . recovery
yield (kg) | Y'eld (ko) | "oy
PRS 161 (T1) : 70.10 1.41 0.52 37.13
PRS160 (T2) 13.40° 27.33 1.39 0.46 33.55
SV17 (T3) 15.23% 40.20 1.37 0.45 32.31
SV11 (T4) 13.08 46.53 1.36 0.48 35.20
Panniyur-1 (Ts) 13.13¢ 47.00 1.37 0.47 35.01
Panniyur 5 (Te) 13.97¢ 50.36 1.39 0.50 35.23
Karimunda (T7) 15.53¢ 41.60 1.56 0.55 35.02
Arka Coorg Excel (Ts) [EREEXE 25.80 1.56 0.50 32.01
Vijay (To) 10.67¢ 51.67 1.34 0.45 33.28
CD (0.05) 1.409 NS NS NS NS
CV % 5.699 39.46 8.87 8.19 2.23

PEP/CI1/3.7 CVT 2018 on Black pepper Series IX

(Centres: Ambalavayal, Chintapalle, Sirsi, Panniyur, Kozhikode, Dapoli, Yercaud)

The trial which was initiated during 2018 is in progress concurrently at seven centres viz.,
Ambalavayal, Chintapalle, Sirsi, Panniyur, Kozhikode, Dapoli and Yercaud. The trial consists

Entries
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of ten test entries viz., HP 780, HP 1411, OPKM, HP 117 X Thommankodi, ISR Thevam,
Kumpukkal, Ponmani, PRS 137, SV 7, Kurimalai along with Panniyur-1 (check). The
experiment was laid in RBD with three replications, each with six plants per replication.

Among 11 entries, national check Panniyur-1 recorded the highest number of spikes (18.0)
followed by 1ISR-Thevam (14.0) and least in HP 117 x Thommankodi (I1SR). HP-780 (1ISR)
recorded the highest vine length (3.35 m) followed by OPKM (1ISR) and Panniyur-1 (3.25 m)
and lowest in Ponmani (11ISR) (2.05 m). Analysis of variance for different yield parameters at
Dapoli centre suggested a significant difference among test entries for characters studied except
for plant height. Among the genotypes, only OPKM and HP-1411 were better, with 28.7% and
10.9% fresh weight gain over the check Panniyur-1. The variety OPKM recorded the maximum
height of 1.82 m and spike length of 12.05 cm. The maximum number of spikes per plant
(14.23) was recorded in HP-780. OPKM registered the highest yield (42.60 g vine) while the
maximum dry recovery was recorded in HP-780 (31.17 %). (Table. 6)

Table 6. CVT 2018 — Yield parameters recorded at Dapoli

Average | Number Number Dry

. . . of
Entries height |of spikes/ berries/ recovery

) vines spike (%)

61.50

Kumpukkal 12.35 10.56 83.61 25.20 30.14

HP 780 1.24 14.23 11.02 66.63 97.59 30.42 31.17
Ponmani 1.05 10.23 9.78 58.57 67.56 20.12 29.78

1.30 10.2 9.84 89.56 98.52 30.00 30.45
HP-1411 1.62 11.1 10.25 98.90 131.53 38.00 28.89

1.82 13.41 12.05 88.69 152.58 42.60 27.92
PRS- 137 1.26 10.56 11.82 54.48 72.91 20.48 28.09

IIIIEI %}III.

Kurimalai
118 978 1002 6179 6833 2032  29.74
(KM)
New HP
(ISR) 1.28 8.05 898 8539 8492 2416 2845
Thevam 052 9.78 8.65 5446 6580 1872 2845
SRS 172 1135 1024 9549 11852 3584 30.24
Check
128 1103 1029 7413 9471 2781 2339
0.12 1.23 110 342 336 1.10 1.42
CD (p=0.05) SN 2.82 3.20 1082 10.12 3.22 3.02
321 1626 1020 2347 2927 1195 353

Among the entries evaluated at Yercaud, the highest vine length of 3.34 m was recorded in HP
1411. ISR Thevam recorded the highest number of branches per vine (7.30). Whereas SV 7
recorded the highest spike length of 12.30 cm and the highest no. of berries per spike was
recorded in Kurimalai (68.00). At AICRPS centres viz., Ambalavayal, Chintapalle, Panniyur,
Kozhikode, crop is still at vegetative stage.
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Crop Management

PEP/CM/4.7 Black pepper based mixed cropping system for sustainable
productivity and food security

(Ambalavayal, Sirsi, Panniyur, Dapoli)

The black pepper-based mixed cropping system trial for ensuring sustainable productivity and
food security was initiated in 2014 at four centres (Ambalavayal, Sirsi, Panniyur and Dapoli)
with colocasia, arrowroot, greater yam, elephant foot yam and tapioca as intercrops.

Among the intercrops, greater yam recorded maximum yield of 10.71 kg, followed by elephant
foot yam (8.00 kg) from an inter space of 4 m x 2 m between black pepper vines at Panniyur.
The green berry yield, Spike yield and number of laterals in black pepper remained unaffected
by intercropping. The mixed cropping system did not deplete the soil nutrient status as the soil
data clearly indicated that the available nutrient content was high. Pest and disease incidence
in black pepper was unaffected due to intercrops. From the results, it can be concluded that
intercrops have not affected the yield of the black pepper and the mixed cropping system is
beneficial. Among the treatments, highest BC ratio was obtained in the mixed cropping system,
Ts- greater yam+ black pepper (3.98), followed by Tz- elephant foot yam + black pepper (3.83)
realizing more revenue from those systems.

In the cropping system trial with black pepper (Panniyur-1), colocasia, elephant foot yam,
sweet potato (red and white types) and mango ginger under arecanut at Sirsi, elephant foot yam
performed better (6.20 kg plant®) among the intercrops. The highest B:C ratio was observed in
black pepper intercropped with elephant foot yam (1.81), followed by black pepper
intercropped with colocasia (1.49).

As per the observations recorded at Ambalavayal, there was no significant variation in the
black pepper yield among the treatments. Among the intercrops evaluated, highest yield was
observed in greater yam (0.925 kg plant™), which was on par with colocasia (0.82 kg plant 1).
At Dapoli, among the intercrops, elephant foot yam recorded the highest yield (11.43 kg plot’
1 followed by tapioca (10.22 kg plot™) and greater yam (7.21 kg plot™). Maximum plant height
(3.04 m) was recorded in Ty, in black pepper as compared to monocrop (Te) (2.20 m), whereas
the maximum yield of black pepper was recorded in treatment T3 (0.533 kg plot™).

Crop Protection

PEP/CP/5.8 Evaluation of strobilurin fungicides and actinomycetes for the
management of foot rot and slow decline in black pepper

(Panniyur, Dapoli, Sirsi, Yercaud, Appangala)

Among the six treatments, T4 (foliar application of metalaxyl-mancozeb @ 1.25 g L
and soil application of metalaxyl-mancozeb @ 1.25 g L™ + carbosulfan 1 ml L) and Ts
(POP-foliar application of potassium phosphonate 3 ml L and soil application of
carbosulfan 1 ml LT @ 2-3 litres vine™) were found to be superior in reducing the
yellowing of vines in black pepper with 2.5% PDI. The number of berries/spikes (97.68
and 97.18, respectively), average spike length (18.5 cm and 18.3 cm, respectively), 100
berry weight (15.69 g, 16.38 g), dry recovery (33.43% and 32.93%) and dry berry yield
(1.6 kg vine® each) were significantly higher in T4 compared to other treatments at
Panniyur. The results at Sirsi revealed that the treatment T3 i.e., foliar application of ergon
44.3% (W/W) [kresoxim methyl 500 g L] and soil application of ergon 7 ml L + carbosulfan
Iml LT @ 2-3 L vine™ recorded least foliar infection (12.97%) and defoliation (12.50%)
followed by T, i.e., foliar application of metalaxyl+mancozeb @ 1.25 g L and soil
application of metalaxyl+mancozeb @ 1.25 g L + carbosulfan 1 ml L™ (14.16% and 18.74%

g/
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respectively) as compared to control (34.31% and 47.90% respectively). Among all the
treatments highest green berry yield was recorded in T3 (29.22 g hal), followed by T4 (26.95
q ha?). The least green berry yield was recorded in control (17.40 g hal) (Table. 7). At
Yercaud, the treatment T recorded the maximum number of branches per vine (48.15), fruit
set percent (67.05), and spike length (11.61 cm). Whereas the highest average number of
berries per spike (82.43) was recorded in the Ts. However, at Appangala, among the
treatments, T (foliar spray with Bordeaux mixture (1%) and soil application of Trichoderma
harzianum (MTCC 5179) and Pochonia chlamydosporia (MTCC 5412) @ 50 g vine™) was
found to be superior over the other treatments in terms of PDI followed by Ts (foliar
application of ergon 44.3% (W/W) [kresoxim methyl 500 g 1] and soil application of ergon
7 ml L + carbosulfan 1 ml L @ 2-3 L vine™).

Table 7. Evaluation of strobilurin fungicides and actinomycetes for the management of
foot rot and slow decline in black pepper at Sirsi

Nematode
[0)
Treatments Foliar |Defoliation| Yellowing | Yellowing
infection|  (0-3) (0-3) (1-5)
0-3

Ta: Foliar spray with Bordeaux
mixture (1%) and soil application of ¥y 24.99 16.66 23.75
combination of Actinobacteria (Act [JNOZXi) R ¢AcReL) (24.09) (29.17)
1+5+9) (@ 50 g vine"
T»: Foliar spray with Bordeaux
mixture (1%) and soil application of
Trichoderma harzianum (MTCC
5179) and Pochonia chlamydosporia
MTCC 5412) @ 50 g vine*
Ts: Foliar application of ergon
44.3% (W/W) [kresoxim methyl 500
g L1 7 ml L! and soil application
of ergon 7 ml L + carbosulfan 1 ml
Lt @ 2-3 Lvine!
T4: Foliar application of metalaxyl-
mancozeb @ 1.25 g L™ and soil 14.16 18.74 14.58 27.50
application of metalaxyl-mancozeb [e22% %8 BN ¢ X15) (22.45) (31.63)
@ 1.25 g L'+ carbosulfan 1 ml L
Ts: Foliar spray with Bordeaux

mixture (1%) and soil application of ég'gg) (gggé) (;g.ig) (gg;g)
copper oxychloride @ 2.5g L™ : _ _ _

Ts: Control 34.31 47.90 39.57 45.00 17 40
(35.86) (43.80) (38.98) (42.13) :

125 218 200 243 199

CD at5 % 3.77 6.58 6.06 7.31 6.01

24.59

16.97 2291 14.58 26.25

(2432) (2860) (2245) (30.82) 2°%°

12.97 12.50 12.50 22.50

(2111) (2070) (20.70) (2832) 2222

26.95

26.00

ICAR-AICRPS




ICAR-AICRPS Annual Report 2022

PEP/CP/5.10. Observational trial on the efficacy of Trichoderma asperellum &
Pochonia chlamydosporia for the management of Phytophthora foot rot and
nematodes in black pepper. (Sirsi, Appangala, Panniyur)

Treatments were imposed at Sirsi and Appangala (at ICAR-IIHR, CHES, Chettali) in the
variety, Panchami. At Appangala, there were no significant difference among the treatments
and control as the natural incidence of disease was low during the year. Observations recorded
at Panniyur centre showed lower Phytophthora foot rot disease incidence in T4 ie., metalaxyl-
mancozeb (drenching @ (0.125%) and Te i.e.,, recommended nematicide (drenching
carbosulfan 25 EC @ 1 g L*!) with 7.5 PDI. At Sirsi, treatment Tz ie., drenching of
metalaxyl+mancozeb @ 1.25 g L recorded least foliar infection (19.22%) and it was on par

¢ % d L A T # i - 4 | o

YT ] Y

CAR A INDIVCOORDINA 1S ARCH | \ N0
8P/CP/5.10 Observational trial on the efficacy of Trichoderma
asperellum & Pochonia chlamydosporiaior the management of

Phytophthoratootrotand nematodes in black pepper

s ) s mixture 19:1)
2 Tasperellumialc formulation (Mass multiply in cowaung .nee:‘nrcan r At
mix Fasperellumtalc formulation =1 2 kg /100kg mixture Apply 2-5k9
Tasperellum mass multiplied mixture/ plant)
Taspere//lumblocapsule tlormulation {1blocaps
mancozeb (Drench the fungicidgal solution (0.125%)
mi/l

ule /100L waterapply 2-3 solution/plant

Melalaxyl

Pochonla chiamydosporialiauid formulation (Drench
5 Recommended nematicide (Drench the nematicidal solution
Replications: 4

Yotal No.otvines : 24 vines
gesign Randomized block design
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Fig 4: Observational trial on the management of Phytophth
nematodes in black pepper at Panniyur
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with Ty (20.67%) and T2 (22.16%). The highest foliar infection was recorded in the control
(34.87%). Among all the treatments, the highest green berry yield was recorded in T1 (27.63 q
hat), followed by T4 (24.89 q ha) and the least yield was recorded in control (18.31 g ha).

PEP/CP/7.1: Screening of insecticides for pollu beetle, Lanka ramakrishnai in
black pepper
(Panniyur, Ambalavayal, Pampadumpara, Appangala)

Experimental plants were selected, treatments were imposed during August 2021, and
observations were recorded at Panniyur and Appangala. At Panniyur, among different
treatments, the percentage of damage was least for Chlorantraniliprole @ 0.3 ml L (T1) and
Chlorantraniliprole @ 0.5 ml L (T2), which were on par with 11.5 percent damage. All the
treatments were on par for controlling the pest incidence at Ambalavayal and Pampadumpara.
The treatments were imposed at Appangala during 2021, and the average infestation ranged
from 3.06 to 5.77 percent among the treatments except for untreated checks. The average
number of berries per spike ranged between 26.1 to 84, and the average number of berries
infested per spike was in between 1.33 to 3.57. The treatments viz., Chlorantraniliprole @ 0.5
ml & Flubendiamide @ 0.5 ml were on par and recorded the lowest percent infestation (3.06
to 3.44%) compared to other treatments.

SR,

15 Svinetoram @ 0.3 mi 11

T6 Spinetoram @ 0.5 mi 1
i Quinalphos @ 2miL-

18 ¢
Year of start; 2021-22 ontrol (Water spray)

4 ati : Replications:
Durdlmnl of the project: 3 Years : :’ ialmns..i
Cropvariety; 012l No.of vines : 32 yines

Black pa i
Papper, Panniyur 1 Design ‘Randomized l)|o(kﬂesign

Fig 5: Experimental plot undertaken at PRS, Panniyur, Kerala for screening of
insecticides for pollu beetle, Lanka ramakrishnai in black pepper.
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02 SMALL CARDAMOM

Genetic Resources

CAR/CI/1.1 Germplasm collection, characterization, evaluation and conservation
(Mudigere, Pampadumpara)

A total of 323 cardamom accessions are presently conserved at AICRPS centres viz.,
Pampadumpara and Mudigere jointly (Table 8).

Table 8. Small cardamom germplasm collections maintained at various AICRPS centres

AICRPS Centre Cultivated Wild and_related
species

Pampadumapra 188 3 191
310 3 323

At Pampadumpara centre, two unique accessions of small cardamom have been collected
during 2021-22 namely, Miracle elaichi and Erumathuruthiyil elam from Adimali and
Vandiperiyar areas of Idukki district respectively.

” / > -.; PR 7:-._‘»‘ \ :
Fig 6: A. Erumathurutiyil elam B. Miracle elaichi
At Pampadumpara centre obtained IC numbers for 29 accessions during the year. Also, out of
188 cultivated accessions, 15 accessions were characterised for yield parameters in which PPK-
2 (CRSP 23) was found promising for 100 capsule weight, capsule volume and also for capsule
length. The fresh and dry weight of capsules were higher in BEP 2 (Table. 9).

Among the germplasm accessions evaluated at Mudigere, M-2 recorded maximum plant height
(365.32 cm) and SKP-170 recorded maximum tillers per clump (70.56), SKP-170 was found
to be the best for panicles per clump and yield per plant (30.18) and (450.50 g plant?)
respectively.
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Table 9. Performance of germplasm accessions evaluated at CRS, Pampadumpara

No. of | Fresh

seeds/ | weight | weight
capsule

PPK1 136 120 17 146 21 398 67 167
PV3 100 100 15 145 18 310 63 203
PVv2 100 100 15 115 16 349 62 178
PPK2 139 150 2 115 19 448 67 150
PS28 115 120 2 140 20 309 64 207
SAM7 116 130 15 134 21 277 49 177
PS4 95 90 15 127 16 175 33 189
PS5 104 100 14 134 19 225 45 200

Sk Clonal 0 a0 99 134 16 266 46 17.3
selection

Hy18 89 80 14 127 19 129 21 163
SAML 8 70 15 131 16 191 36 188
BEP1 110 120 2 115 16 293 50 171
BEP2 109 110 15 127 20 455 79 174
PV4 8 100 15 111 21 152 26 174
BABU3 85 100 19 115 13 150 30 200

Crop Improvement

The coordinated varietal trial of drought tolerance in cardamom aims to identify moisture stress
tolerant cardamom genotypes. The trial laid out in split plot design with two main treatments
(control and moistures stress), each with seven genotypes (IC 349537, IC 584058, GGXNKE-
12, IC 584078, CL 668, HS 1, IC 584090) with one check (Appangala 1) as sub treatments
with three replications. The trial was initiated during 2017 at 5 AICRPS centres. Moisture
stress was imposed during summer (February to April) in stress block by withholding
irrigation, whereas control block was irrigated by sprinkler (25 mm) once in 12-15 days
interval. The characters like plant height, number of tillers/clump (yielding and non-yielding),
number of green leaves per tillers, total number of panicles per plants, length of panicle (cm)
and capsule yield (kg ha'*) were recorded.

During the final year of evaluation during 2021-22, at Appangala, plant height, number of
yielding tillers per clump, number of panicles per clump, panicle length and number of capsules
per panicle recorded significant variation between the treatments (control vs moisture stress),
among genotypes and their interaction. It was observed that all the growth parameters of
cardamom were reduced under stress (Table. 10).

Photosynthetic rate (1 moles m? s%) ranged from 8.883 to 3.123 under control and 8.8 to 3.153
under stress. Stomatal conductance (m moles m2 s1) ranged from 0.15 to 0.060 in control and
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in stress it ranged from 0.170 to 0.090. Chlorophyll fluorescence ranged from 0.803 to 0.76 in
control and from 0.793 to 0.763 under stress.

Table 10. Effect of moisture stress on yield & other growth parameters of small
cardamom entries recorded at Appangala, in CVT of drought tolerance, 2021-22.

Plant height Ii\GIECI)diC)r:: No. of Length of | No. of capsules/
Entries (cm) ytillersg panicles/ plant| panicle (cm) panicle

Ti | To [Mean | Ti| Tp [Mean Tu| T; \Mean| T: | Tz | Mean | Ti | Tz | Mean
(Oscricloeyas 283 240 2615 15 14 145 24 22 227 65 47 56.1 108 89 98.4
(@il 289 265 2774 16 14 149 26 21 237 60 53 565 144 98 120.8

2

()]

NKE-12 3 266 264.7 14 14 141 22 23 224 56 45 506 119 93 106.0

[ 272 249 2607 10 15 125 16 24 198 42 42 419 81 71 76.0
GG 261 251 2560 14 14 139 24 20 217 35 35 349 92 78 84.9
281 270 2756 16 14 151 24 22 227 52 35 431 113 71 920
APG-1 285 257 2710 17 16 165 28 23 253 38 48 434 240 108 173.9
(o5 El 280 254 266.8 16 11 13.1 25 16 205 45 39 421 93 55 741
Mean 277 257 15 14 24 21 49 43 124 83

T VXxT V. T VXT V T VXxT V T VxT V T VxT
eNONIN 191 96 270 25 13 36 47 23 66 99 50 140 36 18 51.9
CV (%) 6.08 14.91 17.79 18.24 30.15

Entries Yield (kg/ha) | Essential oil (%) | Oleoresin (%) | 8 mm capsule %

IC 349537 12431 11875 8.74 8.84 4.18 3.73 35.04 34.11
IC 584058 313.54 25452 9.08 9.51 3.92 4.18 70.28 67.05
CleRp AN 4=V 17583 138.96 8.55 8.99 4.28 4.14 62.79 59.03
IC 584078 150.35 121.18 8.59 8.36 4.34 4.18 53.05 64.48

o)

<

I ()
%2 ()
o X

CL 668 131.25 9551 869 867 3.93 431 5497  52.73
HS-1 161.04 11458 965 885  4.15 422 6405 67.62
APG-1 130.97 11563 921 888  4.34 431 2917 @ 32.32
9410 7444 895 913 4.21 382 4143  60.37
160.17 129.19 893  8.90 4.17 411 5135 5471
22.430 NS NS NS
44.860 0.457 NS NS
NS NS NS NS

Accession IC 584058 recorded the highest yield both in control (313.54 kg ha) and stress
condition (254.52 kg hal), followed by HS-1 (161.04 kg ha) in control and GGXNKE 12
(138.96 kg ha) under stress. Essential oil content ranged from 9.65 to 8.59% with a mean of
8.93% in control and under stress, it ranged from 9.51 to 8.36% with a mean of 8.9%. Oleoresin
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content ranged from 4.34 to 3.92% in control and from 4.31 to 3.92% under moisture stress.
Percent bold capsule (8 mm) ranged from 70.28 (IC 584058) to 29.17% in control and from
67.05 (IC 584058) to 32.32% under stress.

At Pampadumpara, IC 349537 recorded the highest fresh weight (317.66 g) followed by
Appangala 1 (275.33 g), and they were statistically on par under moisture stress. The yield
performance by different genotypes under control and drought stress induced plot evaluated at
different AICRPS centre is shown in Table 11.

Table 11. Yield performance by different entries under control and drought stress
induced plot evaluated at different AICRPS centre (2021-22)

Mudigere Sakleshpur
T | T [Mean| Ti | T Mean| Ti | T; [Mean
I1C 349537 124.3 118.8 121.5 105.0 94.3 99.7 1065.0681.3 873.1 678.1 527.2 602.7
1C 584058 313.5 254.5 284.0 327.5 184.2 255.9 949.3 471.6 710.5 567.2 454.6 510.9
(CIEP N =P 175.8 139.0 157.4 380.8 164.3 272.5 943.3 531.3 737.3 549.9 517.3 533.6
I1C 584078 150.4 121.2 135.8 407.5 250.0 328.7 855.6 685.3 770.5 510.8 340.7 425.8

CL 668 131.3 95.5 113.4 385.0 170.8 277.9 893.3 491.6 692.5 468.9 323.6 396.3
HS-1 161.0 114.6 137.8 441.2 329.2 385.2 796.6 498.3 647.5 517.1 358.3 437.7

131.0 115.6 123.3 134.0 83.2 108.6 701.6 562.3 632.0 453.6 408.2 430.9

Entries

=
>
©
©
Hm
NS
)
Qo
Em

Check

IC 584090 94.1 74.4 843 89.1 66.7 77.9 633.6 378.3506.0 536.8 315.7 426.2
Mean 160.2 129.2 - 283.7 167.8 - 854.8 537.5 - 53534057 -
Comparing

T CD (5%) CD (5%) CD (5%) CD (5%)
Irrigation (1) 224 23.73 20.0 15.9
Variety (V 44.8 47.46 40.0 31.9

(NS) 67.13 56.5 452

CAR/CI/3.8 CVT 2015 on farmers’ varieties of cardamom
{Centres: Appangala, Mudigere, Pampadumpara, Sakleshpur, Myladumpara)

X >
< 9
H

The coordinated varietal trial on farmers’ varieties of cardamom aims to evaluate the
performance of different farmers varieties of small cardamom in different tracts. The trial was
laid out in RBD with eight farmer’s varieties viz., Arjun, Wonder Cardamom, Panikulangara,
Thiruthali, Elarajan, Patchakai, Pappalu and PNS Gopinath, supplied by the National
Innovation Foundation (NIF), along with Njallani Green Gold (national check) and a local
check variety in three replications (Fig. 7). The trial was initiated during 2017 at 5 AICRPS
centres. Observations on morphological and yield parameters (plant height, number of tillers,
number of bearing tillers; number of panicles and panicle length) were recorded.

At Appangala, the highest dry yield per plant was recorded in the variety Thiruthali (0.318 kg
plant™®) followed by Panikulangara (0.247 kg plant). Same varieties also recorded higher
yield contributing traits viz., number of bearing tillers, number of panicles and panicle length.
Disease incidence recorded indicated that the rhizome rot score ranged from 18.89 to 30.00%
with Pachaikkai recording maximum incidence. The leaf blight incidence ranged from 16.67
to 22.22 % with maximum incidence in varieties Njallani Green Gold and Elarajan.

§
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Pachaikkai PNS Gopinath

Fig 7: Capsules from CVT farmer’s varieties of small cardamom at Appangala

Biometric observations recorded at Sakleshpur showed that the number of tillers was
significantly higher in Thiruthali (66) followed by Pappalu and ICRI 8 (61.3). Plant height was
significantly higher in Pappalu (262.7cm), followed by Thiruthali (261.3 cm). Number of
panicles were significantly higher in Thiruthali (32), Wonder Cardamom (31.3), followed by
Arjun (28). Length of panicle was significantly higher in Thiruthali (77 cm), followed by ICRI
8 (66.3 cm). No of racemes/ panicle was higher in Thiruthali (33) followed by Wonder
Cardamom (26.0). Thiruthali produced significantly higher yield (956 kg ha'?).

At Myladumpara, number of tillers was significantly higher in Panikulangara | (82.00)
followed by Arjun (77.33). Plant height was significantly higher in Panikulangara | (318.00)
followed by Elarajan (316.67). Number of leaves of the tallest tiller was the highest in
Panikulangara 1 (15.00) followed by Elarajan and Patchakai (14.00). Numbers of vegetative
buds were highest in Pappalu and Wonder Cardamom (5.67). Significantly more panicles were
found in Thiruthali (39.67) followed by Elarajan (37.33). Number of racemes per panicle was
more in Pachaikkai (27.67) and numbers of capsules per racemes were more in Panikulangara
1 (9.00). Thiruthali performed better concerning yield (1365.28 kg ha) followed by the clone
Wonder Cardamom (1312.73 kg ha't).

At Mudigere, plant height was maximum in Pappalu (212.96 cm) which was on par with
Thiruthali (209.96 cm). Among the genotypes, Panikulangara recorded a greater number of
tillers (25.9), followed by Thiruthali (23.2) and Pappalu (21.2). At Mudigere, plant height was
maximum in Pappalu (263.50 cm) followed by Arjun (249.00 cm). Panikulangara recorded
more no. of tillers (25.9) followed by Pappalu (44.63) and Thiruthalli (44.60). Pappalu also
recorded higher number of panicles (61.88), a greater number of capsules per panicle (73.70)
and highest panicle length (61.88).

CAR/CI/3.9 Coordinated varietal trial (CVT) on hybrids of small cardamom
(Appangala, Mudigere, Sakleshpur, Myladumpara, Pampadumpara)

The Coordinated varietal trial (CVT) on hybrids of small cardamom aims to evaluate the
performance of F1 hybrids of small cardamom in different tracts. The trial laid out in RBD with
nine F1 hybrids of small cardamom viz., (GG x NKE 19) x Bold (Appangala), GG x Bold x

\&%
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Appangala 1 (Appangala), Bold x IC 547219 (Appangala), MHC-1 (Myladumpara), MHC-2
(Myladumpara), SHC-1 (Sakleshpur), SHC-2 (Sakleshpur), PH-13 (Pampadumpara), PH-14
(Pampadumpara) and two standard checks (Njallani Green Gold and Mudigere-1) in three
replications. The trial initiated during 2020 at five AICRPS centres. Observations on
morphological and yield parameters (plant height, number of tillers, number of bearing tillers;
number of panicles and panicle length) were recorded.

At Appangala, among the hybrids highest fresh as well as dry yield per plant were recorded in
the hybrid PH 13 (6.30 kg plant™ and 1.18 kg plant™ respectively) which was on par with PH-
14 and Bold x IC 547219 where the dry yield per plant was 0.94 and 0.82 kg plant?,
respectively. PH-13 which recorded highest yield had the highest percentage of | grade — 8 mm
and above (65.81 %) capsules which was followed by PH-14 (62.85 %) and Bold x IC 547219
(52.98 %). The incidence of rhizome rot ranged from 17.77 to 23.33 % and maximum PDI was
recorded in hybrid (GGxNKE 19) x Bold. The leaf blight incidence ranged from 12.22 to 22.22
% and maximum PDI was recorded in SHC 1 and SHC 2. Data on growth characters such as
tillers per clump, tiller height (cm), number of leaves and number of vegetative buds were
recorded at Myladumpara and MHC-1 performed well in all the parameters recorded. Plants
started to bear capsules, still, uniformity in flowering is not observed at Pampadumpara.

At Sakleshpur, number of tillers was significantly higher in SHC 1 followed by (GG x NKE
19) x Bold (21). Significantly higher tiller height was recorded in MHC-2 (204 cm) and Bold
x |C 547219 (199.3 cm). Significantly higher number of panicles was observed in SHC 2 (14)
and Bold x IC 547219 (14.7).

CAR/CI/4.4 Multi-location evaluation of thrips tolerant cardamom lines
(Centres: Appangala, Mudigere, Pampadumpara, Myladumpara, Sakleshpur)

The experiment on multi locational evaluation of thrips tolerant lines in cardamom was initiated
during 2017 to screen the promising small cardamom line against cardamom thrips. Trial was
undertaken at Sakleshpur, Appangala, Mudigere, Myladumpara and Pampadumpara, with 6
genotypes (IC 349362, IC 349364, IC 349370, IC 349606, Njallani Green Gold and ICRI 8) in
3 replications. Observations on thrips population and thrips damaged capsule (%) were
recorded at monthly intervals along with other growth parameters.

At Appangala, the genotype IC 349362 recorded maximum plant height (230.7 cm), highest
average number of panicles (17.8) and length of panicle (142.6 cm). The average thrips damage
on capsules ranged from 1.4 to 12.8 per cent in all the four genotypes. The lowest thrips damage
(1.4%) was recorded in the genotype IC 349606. Observations on thrips population recorded
at Myladumpara revealed that IC 349606 had the lower thrips population than other accessions.
Among the vegetative characters studied at Pampadumpara, PV2 recorded the highest leaf
length and leaf width, which were statically superior to all the other genotypes. However,
Green Gold showed maximum plant height (163.33 cm). Maximum number of tillers per
clump was produced by IC 349364 which was statistically superior to all the other genotypes.
Thrips population was highest in Njallani followed by IC 349364.

CAR/CI/4.5 MLT of leaf blight tolerant lines of small cardamom 2018
(Centres: Appangala, Mudigere, Pampadumpara, Myladumpara, Sakleshpur)

In order to screen out the leaf blight tolerant small cardamom genotypes, multilocational trial
of leaf blight tolerant lines of small cardamom initiated during 2018-19. The trial was laid in
RBD design with three replications of 6 test entries viz., 1C-349650, 1C-547222, 1C-547223,
IC-547156, IC-349649 and IC-349648 along with a susceptible check (ISR Vijetha) and two
resistant checks (Appangala 1 & Njallani Green Gold).
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During 2021-22, at Myladumpara growth parameters and PDI of leaf blight were recorded and
the disease incidence ranged from 5.56 (Njallani Green Gold) to 8.33% (IISR Vijetha).
Similarly, at Appangala, it ranged from 11.11 to 21.11%. Maximum disease incidence was
recorded in ISR Vijetha and the least incidence was recorded in Njallani Green Gold. The
fresh yield ranged from 9.64 to 390 g plant™. At Pampadumpara, IC 547156 had the highest
leaf width and was statistically different from all other accessions. However, highest plant
height was recorded in IC 547222 (150.11cm).

Crop Management

CAR/CM/5.5 Effect of micronutrients on growth and yield of small cardamom
(Centres: Appangala, Mudigere, Pampadumpara, Myladumpara, Sakleshpur)

Experiment was laid out at Appangala with two main treatments (T1- recommended package
of practice (control), T»- recommended package of practices + ISR cardamom micronutrient
spray (four sprays of micronutrients during March, April, May and June at 5 g L) with three
sub treatments (varieties): Vi-Appangala 1, V2-1ISR Avinash and V3-Green Gold in three
replications in 2019.

During the third season, micronutrients spray recorded better growth and yield parameters and
more number of 8 mm bold capsules compared to control in all the genotypes. Yield ranged
from 398.96 to 478.47 kg ha* in control and from 486.46 to 621.53 kg ha'* under micronutrient
application. Appangala-1 recorded 10.2%, IISR Avinash 30% and Njallani Green Gold 25 %
yield increase over control. Appangala-1 recorded 4.83%, ISR Avinash 24.1% and Njallani
Green Gold 7.1% increase in 8 mm capsule (bold) compared to control. Essential oil ranged
from 6.84 to 9.1% and oleoresin ranged from 3.28 to 5.28% among the genotypes and there
was not much variation between treatments.

At Pampadumpara, the experiment comprised of three treatments (T1- Recommended dose of
fertilizer (RDF) + 1ISR cardamom mix spray (March, April, May, June @ 5 g L ™), To- T1 +
humic acid spray @ 0.2 % + drenching of humic acid, Tz- RDF (control) which was
superimposed on three varieties of cardamom namely, KAU PV-3, KAU PV 5 and Green Gold
(GG). Maximum plant height was recorded in PV3 (305.56 cm) and the maximum plant height
was registered by T (284.07 cm). Maximum leaf length was observed in KAU PV 3 (68.00
cm) and the maximum leaf length was registered under T1 (65.82 cm). Leaf width was
maximum in PV5 (11.88 cm) under Tz (11.44 cm). Maximum no. of tillers (38.85) and panicles
(57.59) were recorder under T2. PV 3 recorded maximum number of panicles (71.00). PV3
(79.14 cm) also recorded maximum panicle length. The maximum fresh weight (1061.21 g
plant?) and dry weight (190.882 g/plant) were recorded in PV3 and maximum fresh weight
(1019.74 g plant™) and dry weight (175.00g plant™) were registered by To.

At Sakleshpur, better growth attributes were observed in ICRI 8 & APG-1. Better growth and
yield attributes were recorded in the treatment where ISR cardamom power mix was applied.
Significantly higher dry capsule yield was observed in cardamom cultivar APG-1(596.4 kg ha”
1y and in treatment receiving 1ISR power mix (587.5 kg ha™). Significant response was
observed due to interaction effect of micronutrient and cardamom cultivars. Significantly
higher dry capsule yield was observed in APG-1 with IISR power mix (623.2 kg ha?)
application as compared to ICRI-3 & ICRI -8 varieties.

The experiment has been laid out at Myladumpara with ICRI-5, Thiruthali and MCC 260 where
the ICRI 5 recorded maximum yield in T1 (527.59) which was further increased with foliar
application of ISR cardamom micronutrient mix (532.24 kg ha). It also recorded higher
number of bearing tillers per clump, number of panicles per clump and number of racemes per
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panicle. whereas at Mudigere, among the varieties, M-3 recorded significantly higher number
of tillers per plant and plant height when compared to M-1 and M-2. RDF + IISR cardamom
micronutrient spray and drenching of humic acid (0.2%) recorded significantly higher number
of tillers per plant compared to other treatments. The summary of the experiment conducted at
different locations during kharif, 2021-22 can be comprehended through Table 12.

Table 12. Yield performance by different entries under POP and micronutrient treated
plot evaluated at different AICRPS centre (2021-22)

Varieties Appangala | Sakleshpur Myladumpara Pampadumpara

WA 4209 4865 477.6 5212 2650 266.1 2183 223.0 2758 3493
W 4785 6215 565.1 6182 527.6 5322 2053 211.0 1908 2723
WA 3090 4986 569.6 6232 586 619 3085 3137 3126 446.6

Mean 435.8 5355 5374 5875 283.7 286.7 244.1 249.2 259.7 356.1

CD (0)

Fer%bl?zgor B 21.6 N >08 HA9
0)

(:l ar-ie5t/() _ 23.2 - 7.08 15.66

- 38.1 - 10.01 27.14

Note: At Appangala Vi: Appangala-1; V2: ISR Avinash; V3: Green gold;
Sakaleshpur Vi: ICRI-3; V2: ICRI-8; V3: Appangala-1;
Myladumpara V1: Thiruthali; V2: ICRI-5; V3: MCC-260;
Mudigere Vi: Mudigere-1; V2: Mudigere-2; V3: Mudigere-3;
Pampadumpara V1: PV-3; V2: PV-5; V3: Green Gold,;
T1: Recommended package of practice (control); To- T1 + ISR cardamom micronutrient spray.

953 ﬁﬁw T o M. A R e, 0 R H
Fig 8: Field view of the micronutrient plot at Pampadumpara
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CAR/CM/5.6: Site-specific recommendation for varying yield target of cardamom.
(Mudigere, Myladumpara, Pampadumpara and Sakleshpura)

The experiment has been initiated at Myladumpara, Pampadumpara and Sakleshpur.
Preliminary soil analysis of the selected plot has been done for its physio-chemical
characteristics and the treatments have been imposed.

Crop Protection
CAR/CP/6.11 Evaluation of fungicides against rhizome rot in small cardamom
(Appangala, Mudigere, Pampadumpara and Myladumpara)

The experiment on the evaluation of fungicides against rhizome rot in small cardamom was
initiated in 2020 with five treatments (T1: Spray and drench Tebuconazole @ 1 ml LY, T2:
Spray and drench Fenamidone + Mancozeb @ 2 g L; Ts: Spray and drench Metalaxyl-
Mancozeb @ 1.25 g L; T4 Spray and drench copper oxychloride @ 2 g L?; and Ts:
Recommended package of practices) with four replications each designed in RBD. During the
second season of the trial (2021), all treatments, including the recommended package of
practices (control), had a significant impact on reducing the percentage disease incidence (PDI)
compared to the control except for the Appangala location. Among the treatments, T> (spray
and drenching with Fenamidone+Mancozeb @ 2 g L) showed the highest reduction in PDI at
all four locations. The higher degree of disease incidence was recorded in Ts (recommended
POP) in all the centres. The percent disease incidence score for rhizome rot incidence recorded
at different locations during kharif, 2021-22 can be comprehended through Table 13.

Table 13: Evaluation of fungicides against rhizome rot in small cardamom (2021-22)

Appangala | Myladumpara_

Treatment Reduction Reduction Reduction Reduction
(%) over (%) over (%) over %) over
control control control

Tl:
LI i EVAIN@N 21.66
1mlL?

T2:

SNEIgIlololatRAV/EY 17.91  31.77 0.42 92.80 20.83 28.57 3.72 73.88
ncozeb @ 2gL?

T3:

\VEEIEVYEIVER 21.25 19.05 0.83 85.76  29.17 0.00 456 67.96
ozeb @ 1.25g L*
T.COC@2g

17.49 78.56  29.17 72.73

26.39  0.53 292 4991 2083 2857 695 51.16

L-l

57
Recommended 26.25 -- 5.83 -- 29.17 -- 14.23 --
POP

CD (p=0.05) 5958 - 6.32 - NS - 1.86 -
CV % 1901 - 2.04 -~ 2356 - 19.7 -

At Appangala, the result of the trial showed that treatments T1, T, and Tz recorded the lowest
disease incidence during 2022, with PDI 21.66%, 17.91%, and 21.25%, respectively. The
highest disease incidence was recorded in T4 (26.39%). Among the different fungicides
evaluated at Mudigere against rhizome rot of cardamom, fungicide Fenamidone + Mancozeb
@ 2 g L showed the lowest rhizome rot severity (0.42 PDI), which was statistically on par
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with Metalaxyl + Mancozeb @ 1.25 g L™ (0.83 PDI) and Tebuconazole @ 1 ml/L (1.25 PDI).
The untreated control showed maximum disease severity (10.00 PDI). At Myladumpara, the
highest reduction in rhizome rot incidence was observed in T, (73.88%) followed by T:
(72.73%) and T3 (67.96%), which were on par with each other. Among the five treatments
evaluated at Pampadumpara, T» (spray and drench with Fenamidone + Mancozeb @ 2 g L)
and T (spray and drench with Copper oxychloride @ 2 g L) recorded a lesser percent disease
incidence. But there is no significant difference between them for rhizome rot incidence.
However, they showed a significant difference for borer incidence, in which T followed by T4
showed the least incidence.

CAR/CP/6.12 Evaluation of fungicides against leaf blight in small cardamom
(Appangala, Mudigere, Pampadumpara, Myladumpara)

The experiment on the evaluation of fungicides against leaf blight in small cardamom was
initiated in 2020 with five treatments (T1: Spray Tebuconazole @ 1 ml/lit or Carbendazim @
29/L; To: Spray Hexaconazole @ 2ml/L; Ta: Spray Azoxystrobin @ 0.5g/L; Ta4: Spray
Carbendazim @ 2g L™ or Tebuconazole @ 1ml L*; and Ts: Recommended package of
practices) with four replications each designed in RBD.

During the year 2021, all treatments, including the recommended package of practices
(control), had a significant impact on reducing the percentage disease incidence (PDI)
compared to the control. Among the treatments, T4 (spray Carbendazim @ 2g L or
Tebuconazole @ 1ml L) showed the highest reduction in PDI at three out of four locations
(Mudigere, Pampadumpara, and Myladumpara), followed by T (spray Hexaconazole @ 2ml
L), whereas the reduction in PDI was higher for T, at Appangala followed by T4 (spray
Tebuconazole @ 1ml L). The highest disease incidence was recorded in Ts (recommended
POP) in all the centres except in Pampadumpara.

Table 14: Evaluation of fungicides against leaf blight in small cardamom (2021-22)

Appangala Pampadumpara Myladumpara

Treatments Reduction Reduction Reduction Reduction
(%) over (%) over (%) over (%) over
control control control control

7.04

70.22 7570 4.44

70.15

SRR 10 16 4105 542 7232 68.85 13.08 6.80 7117
DV ERWo e N@VA RS 2458 2437 9.17 53.17 8217 (+)3.73 7.96 66.26

=
-
I 23.79 2680 458 7661 70.14 1145 644 72.69

@
2

L—l
3
4

Ts : Recommended
package of practices 32.5 - 1958 -- 7922 -- 2359 --
Control

CD (P=0.05) 4.34 2.26 6.97 2.27
CV (%) 17.05 0.74 8.08 14.67

* At Appangala, Ts was Tebuconazole @ 1 ml L' where in other centres, it was Carbendazim @2g L

At Appangala, the treatment T, recorded the lowest disease incidence, with PDI 19.16%,
followed by Ti, Tz, and Ts At ZAHRS, Mudigere among the treatments, fungicide
Tebuconazole @ 1 ml L showed the lowest leaf blight severity (4.58 PDI), which was
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statistically on par with Hexaconazole @ 2 ml L (5.42 PDI) and Carbendazim + Mancozeb
@ 2g L (5.83 PDI). The untreated control showed maximum disease severity (19.58 PDI). At
Pampadumpara, T2 (spray Hexaconazole @ 2ml L) and T4 (spray Carbendazim @ 2g L™)
reported lesser percent disease incidence for leaf blight with a PDI score of 68.85 and 70.14%,
respectively. At Myladumpara, the highest reduction in leaf blight incidence was observed in
T4 (72.69%) followed by T2 (71.17%), T1 (70.15%), and T3 (66.26%), which were on par with
each other (Table 14).

CAR/CP/6.13: Observational trial on the efficacy of Trichoderma asperellum and
Pochonia chlamydosporia for the management of rhizome rot and nematodes in
small cardamom

(Appangala, Pampadumpara, Myladumpara)

The trial was laid out in a randomized block design (RBD) at three locations, with six
treatments (T1: Control; T2: T. asperellum talc formulation mass multiplied in cowdung:neem
cake mixture 9:1, mix T. asperellum talc formulation @ 1-2 Kg per 100 Kg mixture. Apply 2-
5 Kg T. asperellum mass multiplied mixture/plant; Tz: T. asperellum biocapsule formulation,
1 biocapsule in100 L water, apply 2-3 litre solution per plant; T4: Metalaxyl+Mancozeb, drench
the fungicidal solution 0.125%; Ts: Pochonia chlamydosporia liquid formulation, drench @
1ml L; Te: Recommended nematicide, drench the nematicide solution) with four replications
each.

Table 15: Gist of the observational trial for the management of rhizome rot and
nematodes in small cardamom (2021-22)

Myladumpara Appangala Pampadumpara
Treatment

Rhizome |Reduction| Fusarium {Reduction| Nematode | Reductio| Rhizome | Reduction | Rhizom | Reduction
rot (PDI) | (%) over |infections| (%) over |infestations| n (%) |rot(PDI)| (%) over

o6 - 454

T.T.
ESEENpReEl 348 64.08 2.00 5592 0.93 51.32 33.33 55.95 8.33 50.00

formulation

1.90 - 46.66 0.00

279 7119 208 5424 080 57.89 36.66 54.19 1458 12.50

T4 Metalaxyl-

Mancozeb 256 7351 335 26.17 156 17.76 3533 26.21 1458 12.50
0.125%

494 4897 255 4380 0.73 6151 36.66 43.83 12.50 25.00

EEVOEee 398 5891 230 4931 094 50.66 46.55 49.34 1250 25.00
nematicide

1.15 - 1.50 - 0.63 - 1.52 NS
23.40 12.40 19.60 11.49 21.57

During the year 2021, the results showed that all treatments, including the recommended
package of practices, had a significant impact on reducing the percentage disease incidence
(PDI) compared to the control. At Myladumpara, the highest reduction in rhizome rot incidence
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was observed in T4 (73.51%) followed by T3 (71.19%), which were statistically similar. The
highest reduction in Fusarium infections was observed in T, (55.92%) followed by T3
(54.24%), Ts (49.31%), and Ts (43.80), which were also statistically similar. The highest
reduction in nematode infestations (leaf rosetting) was observed in Ts (61.512%) followed by
T3 (57.89%), T2 (51.32%), and Ts (50.66%), which were statistically similar.

At Appangala, the minimum disease incidence was recorded in T> (T. asperellum talc
formulation mass multiplied in cowdung:neem cake mixture (9:1) followed by Tz (T.
asperellum biocapsule. Among the five treatments evaluated at Pampadumpara, the treatment
T (Trichoderma asperellum talc formulation) showed the lowest rhizome rot disease incidence
followed by the treatment Ts (Pochonia chlamydosporia liquid formulation) and Ts
(Recommended nematicide), but there was no significant difference among them. The percent
disease incidence score for rhizome rot, Fusarium and nematode infections recorded at different
locations during kharif, 2021-22 can be comprehended through Table 15.

Fig 9: Cardamom Field day held at ISR (RS), Appangala

ICAR-AICRPS




ICAR-AICRPS Annual Report 2022 /

03 LARGE CARDAMOM

Genetic Resources
LCA/CI/1.1 Germplasm collection and evaluation of large cardamom
(Centres: ICAR, Regional Station, Gangtok; ICRI, Regional Station, Gangtok)

A total of 64 large cardamom accessions (57 at ICRI and 7 at ICAR, RS) have been maintained
in the germplasm repository.

A collaborated survey was conducted by both the centres in Sikkim and collected two
germplasm accessions, one each from Lamaten Rongli area of Pakyong district and another
from Uttarey area of Gayzing district. The collected accessions were maintained in ICRI,
Pangthang farm and passport data of collected accessions is given below (Table 16). The
accessions were found promising having high yielding ability with disease escape character.

Table 16. Passport data collected from accessions from collaborated survey

Cultlvar Collection Height | Length | Breath

Accession site & Characteristics * ~_|of plant| of leaf | of leaf

date

Lamaten, Elongated peduncle of
SCC-217 Regulang Rongli spike, hardy pseudostem 06 54 48 48
10/08/22  with disease tolerance
Uttarey
Uttarey = West
Varlang Sikkim
01/03/22

SCC-218 Disease tolerance 05 170 48 12

Characterization and evaluation of previously collected germplasm accessions at ICRI,
Regional Station, Gangtok was initiated based on growth parameters and disease escape traits.
Among these, accessions SCC 216 (IC No. 590071) and SCC 217 (IC No. 590072) performed
better in terms of growth performance and low insect pest and disease incidence, especially
Chirke and Foorkey diseases. (Table 17).

Table 17: Evaluation of large cardamom accessions on the basis of growth parameters

No. of
Accession Cultivar i tillers
/clump

- Ramsey . . 11.0 .
- Seremna 85.7 34.0 12.3 51.1
| 3 |[scc246  EEWESY 128.2 29.6 12.0 56.6
Varlangey 153.4 42.0 10.6 56.7
Varlangey 143.2 27.6 10.0 60.4
n Ramsey 133.6 26.3 10.6 54.8
Ramla 161.7 59.0 14.3 68.3
n Ramla 166.7 63.0 14.3 67.1
| 9 [scc227 RSN 146.1 35.6 13.0 59.6

No. of Leaf area

leaves (cm?)
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Varlangey 152.6 35.6 8.3 59.6
Ramsey 154.1 25.0 11.0 60.4
Varlangey 147.6 39.3 13.6 64.3
- SCC-256 Seremna 86.0 40.3 11.3 54.6
Ramsey 143.3 23.6 10.3 54.1
Varlangey 158.3 30.0 12.0 59.6
Ramsey 140.3 29.6 12.0 56.0
SCC-266 Seremna 95.1 35.0 9.3 52.2
Varlangey 155.0 27.0 11.6 60.1
Regulang 160.3 35.6 10.3 67.0
Uttarey Varlang 173.3 29.0 8.3 55.3

Crop Management
LAC/CM/5.1 Effect of mulching on yield of large cardamom
(Centres: ICAR, Regional Station, Gangtok; ICRI, Regional Station, Gangtok)

An experiment on evaluating the effect of different mulching treatments on the yield of large
cardamom was initiated during the year 2021 at farmer’s field. The experiment comprising of
six treatments (T1: Leaf mould; T»: Fresh leaf litter; Ts: Paddy straw; T4: Paddy husk; Ts: Black
polyethylene sheets; Te: Control) and was laid out in randomised block design (RBD) with four
replications.

Fig 10. Imposition of treatments at farmers field in Kabi, North Sikkim

Field experiments conducted during the pre-kharif season at a farmer's field in Dzongu, North
Sikkim by ICAR, Regional station, Gangtok showed that among the different mulching
treatments, maximum plant height was recorded under T+, which was statistically on par with
T, and T3 but significantly higher than Ts4. Significantly higher numbers of leaves/tallest tiller
and productive tillers/clump were observed under T; compared to other treatments but
remained on par with T>. Maximum immature tillers/clump and total number of tillers/clumps
were recorded under T1, which was significantly higher than other treatments. T1 also recorded
significantly higher dry capsule yield compared to other treatments except for T2, which was
on par. Maximum gross returns, net returns, B:C ratio and profitability were observed under T1
followed by T (Table 18).
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Table 18. Effect of mulching on yield of large cardamom at farmers field in Dzongu,
Sikkim, 2021-22

leaves/ | producti r/ capsule| cultivation | returns | B: C | Profitability
ratio

Treatment

T1: Leaf mould 1474 993 19.0 40.0 419 99.7 1517 252 562
IERE G CERTEI 143.1 941 180 37.0 407 98.7 1455 247 539
Ts: Paddy straw 1403 922 150 33.0 363 925 1253 235 464

T4: Paddy husk 138.7 889 140 31.0 311 94.3 923 198 342

Ts: Black
polyethylene 137.1 8.72 140 30.0 287 1039 683 166 253

sheets
Ts: Control 1327 7.10 11.0 25.0 220 90.2 498 161 184

SEm= 320 023 042 094 4.03 = 209 0.06 8.12

LSD (p=0.05) 898 067 112 287 127 - 6.31 018 244

A similar experiment was conducted at a farmer's field at Rongpa, Kabi Mangan district by the
ICRI Regional station, Gangtok. Initial morphological data viz., plant height, number of
leaves/tillers, number of tillers/clumps, number of productive tillers, leaf length, leaf breadth
& incidence of disease/pest were recorded as per the technical programme. Soil samples were
collected from the experimental plot for analysis of nutrient status and soil pH. The highest
increase in calcium and manganese content in soil was noticed in Tz (41.78% and 196.23%),
followed by Ts (86.36%) and T2 (55.56%). It was observed that dried capsules of T1 contained
the highest amount of oil (4.25%) and oleoresin (3.1%) compared to other treatments.
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04 GINGER

Genetic Resources

GIN/CI/1.1 Germplasm collection, characterization, evaluation and conservation
(Centres: Barapani, Dholi, Kumarganj, Pundibari, Pottangi, Raigarh, Solan)

Collection, characterization, evaluation and conservation activities of ginger germplasm is
being carried out at Dholi, Kumarganj, Pundibari, Kammarpally, Barapani, Pottangi, Raigarh,
and Solan centres, located in the diverse agro-climatic zones. A total of 514 accession being
conserved and maintained by these AICRPS centres jointly (Table 19).

Table 19. Ginger germplasm collections maintained at various AICRPS centres

Indigenous
species
54 1 - 55

4 : : 4
63 : : 63
33 : : 33
200 3 3 206
12 : : 12
40 : : 4
57 : : 57

During the year, Barapani centre evaluated thirty-five accessions of ginger maintained there.
The plant height of the accessions ranged from 41.23 cm to 59.17 ¢cm, and the highest plant
height was recorded in 1C-584339 (59.17 cm) followed by 1C-584336 (59.10 cm). Leaf length
ranged from 18.17 cm to 22.40 cm and the highest length was observed in 1C-584336 (22.40
cm) followed by 1C-584329 (21.83 cm). Leaf breadth ranged from 1.97 cm to 2.83 cm. The
highest leaf breadth was recorded in 1C-584363 (2.83 cm). The number of tillers per plant
ranged from 2.0-3.0 and the maximum number of tillers was recorded in 1C-584341 (3.00).
Highest yield was recorded in the accession 1C-584334 (8.80 t hal). The highest oleoresin
content was recorded in 1C-584343 (6.45%). Among 48 ginger accessions evaluated at Dholi,
accession RG-9 registered highest yield of (18.22 t ha') followed by RG-44 (17.37 t ha*) and
RG-43 (15.16 t ha) as compared to check variety, Nadia (11.98 t ha*). Of the 63 germplasm
accessions evaluated at Kumarganj, NDG-6 (154 g plant™?), followed by NDG-23 (145 g plant”
1y and NDG-23 (145 g plant™*) were found to be promising.

Among the 33 germplasm accessions evaluated at Pundibari, the highest rhizome yield was
recorded in GCP 25 followed by GCP 12, GCP 27 and GCP 20 (12.12, 11.16, 10.68, and 9.77
t ha' respectively). The lowest rhizome rot and wilt disease incidence was recorded in GCP
25 (10.00) followed by GCP 20 (12.00%), GCP 12 (12.00%), and GCP 27 (15.00%). Out of
198 ginger germplasm accessions evaluated at Pottangi, 42 accessions yielded more than 5 kg
fresh rhizomes per 3m? plot with a mean yield of 4.5 kg/3m? during 2021-22. The range of plot
yield being 0.70 kg/3m? (PGS-119) to 9.2 kg/3m? (S-62). At Raigarh, the genotypes viz., Indira
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Ginger-1 (26.5 t hal), 1G-4 (24.1 t ha') and 1G-3 (23.5 t ha') recorded higher yield over the
two national checks, Suprabha (18.9 t ha) and Suruchi (6.6 t ha't). At Solan, out of the forty
ginger genotypes, SG19-11 recorded the highest fresh rhizome yield of 240.28 g plant™* with
4.90% oleoresin content.

Crop Improvement

GIN/CI/2.5 Coordinated Varietal Trial (CVT) on disease tolerance trial in ginger
(Barapani, Chintapalle, Kozhikode, Nagaland, Pottangi, Pundibari, Gangtok, Raigarh)

The coordinated varietal trial on disease tolerance trial in ginger aims to find out the high
yielding ginger genotypes performing well under disease pressure. The trial laid out at 8
AICRPS centres in RBD with nine test genotypes (R 1.25/4, G 1.00/4, HP 05/ 15, HP 0.5/2, V
0.5/2, V1E4 1, V1E4 5, V2E5 2 and Indira Ginger) with one national check (ISR Varada) or
local check.

During kharif, 2021-22 the mean fresh rhizome yield ranged from 11.1 to 14.2 t hat. Among
the ginger test entries, the highest yield observed in V1E4-1 (14.2 t ha't) followed by R 1.25/4
(14.1 t ha't) numerically surpassing the national check, ISR Varada (13.7 t ha). Location-
wise, mean fresh rhizome yield ranged from 5.6 t ha* (Barapani) to 21.3 t ha* (Raigarh) with
an average yield of 12.8 t ha* (Table 20; Fig. 11)

Table 20. Fresh Rhizome yield (in t ha!) recorded in CVT on disease tolerance trial in
ginger Kharif - 2021 at different locations

Enries | op1| CPe | K02 | NGD | POT | PUN | RAI | SKM | ean | Ranc
GRS 59 121 241 185 120 89 204 113 141 2

G 1.00/4 38 178 150 131 129 9.0 244 83 13.0 5

94 144 142 84 133 75 174 121 121 8
77 172 132 95 115 99 124 71 111 10
69 112 122 142 151 98 134 64 112 9
52 162 236 173 129 90 205 93 142 1
35 150 83 141 151 72 262 94 124 6
31 173 144 125 138 83 226 52 122 7
51 122 188 141 111 80 302 66 133 4
IISR Varada

- 176 162 - 120 90 - - 137 3
Other local

- = - 198 - - 253 111 187

56 151 16.0 141 130 86 213 87 128

10 10 04 10 1.0 10 09 10

30 29 11 30 31 30 26 30

VA7 186 112 41 186 46 186 7.5 186

Where, BPI: Barapani; CPE: Chintapalle; KOZ: Kozhikode; NGD: Nagaland; POT: Pottangi; PUN:
Pundibari; RAI: Raigarh; SKM: Sikkim.
*Yield from local check was not considered for ranking the genotypes.

Compared to the national check ISR Varada (PDI1=18.4), six test genotypes, viz., R 1.25/4, G
1.00/4, HP 05/15, HP 0.5/2 had lower average soft rot scores, among which HP 05/15 (mean
PDI=14.6%) and R 1.25/4 (mean PDI=15.0%) were categorized as tolerant genotypes (PDI
score in between 6.0 to 15.0). The genotypes viz. G 1.00/4, V1E4-1, V1E4-5, HP 0.5/2, lISR
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Table 21. Soft rot incidence (PDI) recorded in CVT on disease tolerance trial in ginger
Kharif - 2021 at different locations

enwies | 61 | CPE | K02 | NGD  POT | PUN | RAY Sk | Mean | Rankc
300 127 67 239 76 157 80 156 150 2
260 91 33 180 83 161 160 271 155 3
200 197 25 256 25 197 130 137 146 1
170 108 00 221 87 138 300 292 164 6
190 97 275 247 75 137 350 349 215 8
240 91 75 322 75 191 75 229 162 4
220 86 175 285 83 186 80 186 163 5
21.0 127 167 263 97 187 470 561 260 10
240 190 192 372 123 190 120 332 220 9
NS 122 300 NS 153 162 NS NS 184 7
Check

Other local

- - - 35 - - 360 156 294 -
226 124 131 275 88 171 213 267 192

13 10

4.0 2.8

135 135

Where, BPI: Barapani; CPE: Chintapalle; KOZ: Kozhikode; NGD: Nagaland; POT: Pottangi; PUN:
Pundibari; RAI: Raigarh; SKM: Sikkim.
*Soft rot disease score from local check was not considered for ranking the entries.

Table 22. Bacterial wilt incidence (PDI) recorded in CVT on disease tolerance trial in
ginger Kharif - 2021 at different locations

enwie 51| CPE | KOZ|GD| POT | PUN | RAI|SKM | Wean | Rank
00 00 00 43 00 00 00 00 22 2
00 00 00 65 00 00 00 00 33 3
00 00 00 68 00 00 00 00 34 4
00 00 00 106 00 00 00 00 53 7
00 00 00 85 00 00 00 00 43 5
00 00 00 103 00 00 00 00 52 6
00 00 00 222 00 00 00 00 111 10
00 00 00 175 00 00 00 00 88 8
00 00 00 196 17 00 00 00 107 9
IISR Varada

Other local

00 00 00 131 03 00 00 00 67

13 10

4.0 2.8

135 135

*Bacterial wilt score from Nagaland and Pottangi centre was considered for the calculation of mean
disease score and the local check was not considered for ranking the entries.
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Varada (check), V 0.5/2 and Indira ginger fell under the moderately tolerant category (with
mean PDI score between 16.0 to 25.0%) (Table 21).

Bacterial wilt was observed only at Nagaland and Pottangi centres. The mean PDI score ranged
from 1.3% in IISR-Varada to 11.1% in V1E4-5. Among the genotypes, R 1.25/4, G 1.00/4, HP
05/15 and V 0.5/2 had a lower PDI of less than 5% (Table 22).

30
M Barapani

M Chintapalle
25 Kozhikode
Nagaland
B Pottangi
B Pundibari

Ll

R 1.25/4 G 1.00/4HP 05/15HP 0.5/2 V 0.5/2 V1E4-1 V1E4-5 V2E5-2 Indira Check
ginger

20

Rhizome Yield (t ha)

Entries

Fig 11: Pooled data showing the comparative performance of CVT entries of ginger at
different AICRPS centres

Table 23. Fresh Rhizome yield (in t ha?) recorded during the evaluation of ginger
genotypes for vegetable purpose in Kharif - 2021 at different locations

135 110 194 159 84 136 81 128 4
130 110 155 111 152 103 100 123 7
131 85 168 133 156 120 86 126 6
138 160 129 142 192 114 122 142 2
159 98 141 136 110 121 124 127 5
154 120 145 122 132 122 129 132 3
120 180 246 129 165 126 95 152 1
138 123 168 133 142 121 105 133

05 03 04 13 04 04 03

15 09 11 39 11 11 09

59 64 82 84 54 59 64

Where, CPE: Chintapalle; KOZ: Kozhikode; MZM: Mizoram; NGD: Nagaland; POT: Pottangi; PUN:
Pundibari; SKM: Sikkim.
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GIN/CI/4.3 Evaluation of genotypes of ginger for vegetable purpose
(Kozhikode, Mizoram, Nagaland, Gangtok, Pundibari, Pottangi, Chintapalle)

The trial on evaluation of genotypes of ginger for vegetable purpose aims to identify the bold
ginger genotypes suitable for vegetable purposes. The trial laid out at 7 AICRPS centres in
RBD with seven test genotypes, viz., Gorubathan, Bold Nadia, Bhaise, John’s ginger, PGS 121,
PGS 95 and PGS 102 with three replications. The trial was initiated during kharif, 2018-19.

During kharif, 2021-22, the mean fresh rhizome yield ranged from 12.3 to 15.2 t ha. The
highest yield observed in John’s ginger (15.2 t hal) followed by PG-121 (14.2 t hal),
numerically surpassing mean yield of 13.3 t ha’. Location-wise, mean fresh rhizome yield
ranged from 10.5 t ha* (Sikkim) to 16.8 t ha® (Mizoram) (Table 23).

After the completion of three years, pooled analysis on rhizome yield revealed significant
variation for fresh rhizome yield and other characters among the genotypes evaluated in the
trial. The highest yield was recorded in PGS-121 (13.7 t ha!) followed by John’s ginger (13.5
t hal). Location-wise mean fresh rhizome yield ranged from 10.3 t ha! (Sikkim) to 14.7 t ha!
(Nagaland). Both PGS-121 and John’s ginger were found suitable for vegetable use (Fig. 12).

22.0

H Bold Nadia
PGS-95
20.0 PGS-102
PGS-121
. 18.0 Bhaise
T Gurubathani
; H John's ginger
= 16.0
2
>
)
£ 14.0
o
i~
=
x 120
10.0 I I I
I A
Chintapalle Kozhikode  Mizoram Nagaland Pottangi Pundibari Sikkim Mean
Locations

Fig 12. Pooled data showing the comparative performance ginger genotypes evaluated
for vegetable purpose at different AICRPS centres

Crop Management

GIN/CM/4.1: Evaluation of different ginger based intercropping systems for
higher yield and income

(Pottangi, Chintapalle, ICAR Gangtok, Solan, Dholi, Pundibari, Nagaland, Kalyani,
Mizoram)

The aim of the experiment was to assess the different ginger based intercropping systems for
higher yield and income under organic management condition. This experiment was initiated
during 2021-22 (kharif/rabi) with eight treatments: T1- sole ginger; T»- ginger + papaya + leafy
coriander (grow papaya with a spacing of 180 x 180 cm. Between two lines of papaya ginger
will be sown in a spacing of 30 x 25 cm and leafy coriander will be broadcasted in the border
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area. After harvesting of leafy coriander, the mulching will be imposed.); Ts- ginger + banana
(grow banana with a spacing of 200 x 200 cm. Between two lines of banana ginger will be
sown in a spacing of 30 x 25 cm. Banana may be grown once in two years); T4- ginger +
coriander + leafy vegetables (grow ginger and coriander in 2:2 ratio. After harvesting of
coriander, grow leafy vegetables in place of coriander); Ts- ginger + maize (2:1 or 2:2) (grow
sweet corn in kharif, rabi and summer- 3 times); Te- ginger + french bean (2:2) (grow french
bean in kharif, rabi and summer- 3 times); T+- ginger + arhar (3:1) (Grow arhar in kharif); Te-
ginger + taro (2:2) (Grow taro in kharif).

Results from Pottangi centre revealed that, highest fresh rhizome yield including ginger
equivalent yield obtained from intercrops (60.1 t ha) was in the treatment T (papaya and leafy
coriander intercropped with ginger) followed by T4 (leafy coriander & leafy vegetables
intercropped with ginger) with 42.4 t ha. However, the B:C ratio was highest (6.05:1) in T
followed by Te (French bean intercropped with ginger) with 4.88:1. Return from coriander as
intercrop in ginger was the highest (Rs 480/- per bed) followed by maize (Rs. 200/-). Among
different cropping systems at Chintapalle, plant height (69.30 cm) was highest in Ginger +
maize (2:2) intercropping system, whereas number of tillers (11.47) was highest in Ginger +
French bean (2:2). The highest fresh rhizome yield per plant (231.07 g) and yield per hectare
(16.62 t) was recorded in ginger grown as sole crop followed by Ginger + arhar (3:1)
intercropping system (11.75 t). The highest benefit cost ratio (2.73:1) was recorded in Ginger
+ coriander + leafy vegetables followed by Ginger + elephant foot yam (2.59:1). At Kalyani,
the initial trend of the experiment suggested greater economic return from Ginger + elephant
foot yam (2:2) followed by Ginger + coriander+ leafy vegetables & Ginger + French bean. The
results showed that significantly higher ginger equivalent yield (13.0 t ha) and system
productivity (18 t ha™) were noticed under Ginger + coriander + leafy vegetables (grow ginger
and coriander in 2:2 ratio, after harvesting of coriander, grow leafy vegetables in place of
coriander) at Gangtok.

Crop Protection

GIN/CP/6.15 Priming of rhizomes for enhanced germination, vigour and storage
rot suppression in ginger

(Centres: Chintapalle, Dholi, Barapani, Kammarpally, Pundibari, Raigarh, Solan,
Kalyani, Kanke, Ambalavayal, Pasighat, Nagaland, Pottangi)

This experiment was initiated to evaluate the efficacy of priming rhizomes with agrochemicals,
with four treatments, T1: Rhizome treatment with Trichoprime; T2: Rhizome treatment with
metalaxyl-mancozeb @ 1.25 g L + imidacloprid 0.5 ml L for 30 minutes; Ts: Rhizome
treatment with tebuconazole @ 1 ml L + imidacloprid 0.5 ml L? for 30 minutes; Ta:
Recommended package of practices (POP) was initiated during 2020-21.

During kharif, 2021-22 at Dholi, all the treatments were found to have significant effect on
different parameters viz., sprouting (%), plant population at 50 DAS (%), plant height, number
of tillers per clump, fresh rhizome vyield, and rhizome rot incidence at 60 & 90 DAP (%).
Storage rot was observed in none of the treatments. Maximum sprouting (86.25%), plant
population (72.50%), plant height (36.96 cm), numbers of tillers per clump (8.05), fresh
rhizome vyield (7.97 t hal) and lowest rhizome rot incidence (18.86%) were recorded in
treatment T4 where recommended state package of practices was adopted. Among the four
treatment combinations evaluated at Barapani, the maximum plant height (36.0 cm) was
recorded in Ty (Trichoprime), followed by Tz (Rhizome treatment with tebuconazole @ 1 ml
Lt + imidaclorpid @ 0.5 ml ml L for 30 minutes) (33.00 cm). The maximum sprouting
percentage (98%), no. of tillers per plant (2.67) and yield (8.11 t ha'*) were also observed in T,
(Trichoprime) compared to other treatments.
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Table 24. Priming of rhizomes for enhanced germination, vigor and storage rot
suppression in ginger at Dholi

Plant
Sprouting | population

Treatment at 50 DAP

(%)

6750 5500  35.26

65.63 5250 29.68 4.15  87.40 7.13 22.19
6188 4750 2750 383  89.42 8.17 27.75
86.25 7250 3696 805 91.35 3.48 18.86
4438 3375 2757 435 10470  16.75 46.09
5.65 315 159 048  3.05 2.61 4.94
17.61 9.83 494 150 951 8.12 15.40
1736 1207 1011 1755 6.54 63.40 36.49

At Kalyani, concerning sprouting percentage, plant population, maximum plant height, dry
yield per hectare, dry recovery percentage and oleoresin (%), the highest values were recorded
when rhizomes were treated with Trichoprime (T1), whereas maximum clump fresh weight and
fresh yield (t ha') were recorded in rhizome treatment with metalaxyl-mancozeb @1.25 g L
+ imidacloprid 0.5 ml L for 30 minutes (T2) with the lowest rhizome rot %.

Priming significantly enhanced the sprouting percentage as compared to the local practice (hot
water treatment before sowing rhizomes) from 80 % & to 87.33% at Nagaland. Fresh rhizome
yield per clump and yield per ha were the highest (146.23 g & 17.52 t ha™ respectively) with
Trichoprime (T1) treated rhizomes. Minimum percentage of storage rot (8.69 %) was recorded
in rhizome treatment with Trichome (T1) and highest storage rot was observed in treatment T
(32.75%). PDI for rhizome rot and borer infestation (%) were lowest in T1 PDI (12.34 & 25.33)
and highest in T4 with 22.46 & 29.34 respectively.

At Pasighat, the maximum weight per clump (98.50 g) was recorded in T1 which was at par
with T (88.9 g) and the lowest weight of clump as recorded in T4 (66.80 g). The highest yield
was recorded in T1 (11.69 t ha) which was at par with T2 (11.06 t ha) and lowest yield was
recorded in T4 (8.02 t hal). The minimum incidence of the rhizome rot disease at 90 DAP was
recorded in T1 (8.33 %) followed by T> (12.50 %) compared to the maximum incidence in T4
(19.91 %). The maximum shoot borer attack was recorded in T2 (15.80 %) and minimum in T3
(10.80%).

At Pundibari, the highest sprouting percentage (87.50), plant stand at 50 DAS (35.00) and tiller
number (3.67) were recorded T1. However, the lowest Phyllosticta leaf spot (PDI 17.59) was
recorded in T3 followed by T1 (PDI 17.72). Lowest storage rot recorded in T1 (10.61%). Highest
yield was recorded in rhizome treated with Trichoprime (13.41 t hal), whereas highest dry
recovery was recorded in T2 (21.20%).
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Fig 13. Field view of trichoprime trials at different centres (A: Kammmarapally B:
Nagaland C: Barapani D: Pottangi)
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Fig 14. Influence of various rhizome priming treatments on yield of ginger at different
AICRPS centres
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Ginger rhizome treated with Trichoprime (T1) had significant effect on yield (11.96 t ha™),
followed by T, (10.31 t ha) at Kanke. Lowest disease incidence was observed in T1 (20.17%)
followed by T4 (20.33% at 90 DAP). At Kammarpally, among the treatments, T1 (Trichoprime)
recorded maximum yield (35.55 t hal), followed by T, (metalaxyl-mancozeb + imidacloprid
(28.72 t ha't) compared to control. At Solan, rhizome treatment with tebuconazole (Ts) resulted
in highest rhizome germination (92.25%), number of tillers per plant (5.75), plant height (69.00
cm) and yield (9.80 t hat) and minimum rhizome rot incidence (15.25%), followed by rhizome
treatment with metalaxyl-mancozeb (T2). At Raigarh also, rhizome germination of 95 per cent,
minimum disease incidence of 17.34% and maximum yield (13.10 t ha) were observed in the
treatment T3 (rhizome treatment with tebuconazole). However, at Chintapalle, among the
different treatments, the highest plant height (62.75 cm) and no. of tillers (10.83) were recorded
in T2 (application of T. asperellum talc formulation). The highest fresh rhizome yield per plant
(397.24 g) and yield per hectare (22.99 t) were recorded in T4 (Pochonia chlamydosporia liquid
formulation). At Ambalavayal, there was no significant difference in yield among the
treatments. Storage rot incidence and initial rhizome rot incidence were observed to be slightly
higher under treatment with Trichoprime in comparison with chemical treatments. The
influence of various plant protection chemicals on fresh rhizome yield of ginger at different
AICRPS centres is depicted in Fig. 15.

GIN/CP/7.1: Spray schedule optimization of effective insecticides for shoot borer
(Conogethes punctiferalis) in ginger

(Ambalavayal, Pottangi, Sirsi, Mudigere, Pundibari, Mizoram, Nagaland, Pasighat,
Barapani, Kanke)

At Pottangi spaying of chlorantraniliprole and spinosad @ 0.5 ml L™ (alternatively) was found
to be the best treatment, followed by spraying with chlorantraniliprole @ 0.5 ml L. At
Nagaland, out of 8 treatment combinations, sprouting percentage and plant population were
found to be highest (68.74 % and 16.50 respectively) in T7 (chlorantraniliprole -spinosad @
0.5 ml LY. Yield per plot and yield per ha were highest in T4 (flubendiamide @ 0.5 ml L?)
with 8.30 kg and 4.15 tonnes, respectively. During the final count, it was observed that T+-
chlorantraniliprole + spinosad @ 0.5 ml L and Te-spinosad @ 0.5 ml L had least infestation
whereas T8 (control) recorded the highest infestation percentage (36%). Results at Mizoram
also indicated that applying chlorantraniliprole + spinosad @ 0.5 ml I (alternatively) at
fortnightly intervals was very effective resulting in good growth, better yield attributes and
ultimately higher fresh rhizome yield (17.8 t ha'') as compared to other insecticide treatments.

At Pundibari, the highest sprouting percentage (91.67%) was observed in control (water spray).
No infested shoot was found before the spray and after spray. At Ambalavayal, all the chemical
treatments were found to be effective in controlling the shoot borer incidence in ginger, which
were on par and there was no significant difference in yield among the treatments.

The experiment was initiated during 2022 at Sirsi, Mudigere, Pasighat, Barapani, and Kanke
the treatments were imposed as per the technical programme. The influence of various
treatments on fresh rhizome yield of ginger recorded during observational trial conducted at
different AICRPS centres is depicted in Fig. 16.
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Fig 15. Influence of various plant protection chemicals on yield of ginger at different

AICRPS centres
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Fig 16. Influence of various treatments on yield of ginger recorded during observational
trial conducted at different AICRPS centres
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GIN/CP/7.2: Observational trial on the efficacy of Trichoderma asperellum &
Pochonia chlamydosporia for the management of rhizome rot and nematodes in
ginger

(Pottangi, Chintapalle, Kozhikode, Barapani)

Observations at Pottangi indicated that rhizome treatment with (T2) T. asperellum talc
formulation, produced a higher yield (18.2 t ha'*) followed by Ts- spinosad @ 0.3 ml L (17.4
t hal) compared to control. At Chintapalle, among the treatments, T> (application of T.
asperellum talc formulation) recorded the highest plant height (62.75 cm) and no. of tillers
(10.83). However, fresh rhizome yield per plant (397.24 g) and yield per hectare (22.99 t) were
highest in T4 (Pochonia chlamydosporia liquid formulation). Treatments were imposed as per
the schedule and population of fungal pathogens and nematodes were enumerated before and
after imposing different treatments at Kozhikode. Total nematode population was significantly
reduced in treatments drenched with Pochonia liquid formulation and no rhizome rot incidence
was observed in ginger. Soil samples analyzed after imposing remedies recorded reduction in
the viable colony units of Phytophthora, Pythium and Fusarium in treatments with the
biocontrol agents, Trichoderma asperellum and Pochonia chlamydosporia. At Barapani,
rhizome yield was the highest in T, (18.0 t hal), whereas the rhizome rot was the lowest in Ti.
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05 TURMERIC

Genetic Resources

TURJ/CI/1.1 Germplasm collection, characterization, evaluation and conservation
(Centres: Barapani, Coimbatore, Dholi, Guntur, Kammarpally, Kumarganj, Solan,
Pasighat, Pottangi, Pundibari, Raigarh)

The rich genetic diversity plays a great role in varietal improvement of any crop and turmeric,
being a vegetatively propagated crop, the importance of variability is further accentuated for
its possible exploitation in clonal selection.

A total of 1820 accessions of turmeric including its wild relatives are being maintained by
different AICRPS centres. The details of germplasm collection maintained are given in Table
25.

Table 25. Turmeric germplasm collections maintained at various AICRPS centres

Indigenous
Centre Exotic Total
species
269 9 2 280

o - - o
o1 - - o1
120 - - 10
17 2 - 20
s 5

Pundibari centre in the Terai region, being a part of the centre of diversity for turmeric, plays
an important role in collection, maintenance and evaluation of germplasm of Curcuma sp. in
view of the large extent of variability found in adjoining foot hills of Himalayan range and
the abundance of shoti or Indian arrow root (Curcuma angustifolia) and wild turmeric (C.
aromatica) in the fallow uplands and forest areas. Germplasm accessions of 177 cultivated
types and 35 related sp. are maintained at Pundibari centre, including three new accessions
(TCP 280, TCP 281 and TCP 282) collected from Terai region. Phenotyping of the
germplasm accessions could classify the accessions as high yielding (>35 t ha?, 32
accessions) and resistance to foliar diseases viz., leaf blotch (PDI <10, 61 accessions) and
leaf spot (PDI <10, 64 accessions) which is given in Table 26.

ICAR-AICRPS




ICAR-AICRPS Annual Report 2022 /

Table 26. List of promising accessions having higher yield, and disease resistance

. Selection . .

TCP 4, TCP 8, TCP 12, TCP 29, TCP 45, TCP 48, TCP 52,
TCP 53, TCP 58, TCP 66, TCP 70, TCP 73, TCP 74, TCP 87,
ALlelEeBRIES TCP 90, TCP 93, TCP 111, TCP 120, TCP 123, TCP 140,
TCP 153, TCP 154, TCP 169, TCP 171, TCP 190, TCP 193,
TCP 217, TCP 220, TCP 223, TCP 229, TCP 231, TCP 242
TCP 4, TCP5, TCP 7, TCP 13, TCP 16, TCP 24, TCP 29,
TCP 33, TCP 40, TCP 41, TCP 42, TCP 45, TCP 48, TCP 51,
TCP 55, TCP 56, TCP 57, TCP 58, TCP 66, TCP 67, TCP
70, TCP 71, TCP 73, TCP 74, TCP 78, TCP 87, TCP 88,
TCP 90, TCP 92, TCP 93, TCP 109, TCP 111, TCP 112,
TCP 115, TCP 130, TCP 136, TCP 137, TCP 140, TCP
146, TCP 160, TCP 165, TCP 170, TCP 173, TCP 190, TCP
191, TCP 200, TCP 201, TCP 206, TCP 207, TCP 209, TCP
214, TCP 217, TCP 221, TCP 223, TCP 224, TCP 225, TCP
244, TCP 247, TCP 249, TCP 250, TCP 276.

TCP 3, TCP 6, TCP 7, TCP 11, TCP 12, TCP 14, TCP 18,
TCP 23, TCP 36, TCP 42, TCP 43, TCP 44, TCP 46, TCP
47, TCP 48, TCP 50, TCP 52, TCP 54, TCP 58, TCP 62,
TCP 70, TCP 74, TCP 79, TCP 81, TCP 84, TCP 87, TCP 93,
TCP 100, TCP 101, TCP 111, TCP 114, TCP 115, TCP 116,
=BIRsE WIS TCP 120, TCP 124, TCP 136, TCP 137, TCP 139, TCP 153,
TCP 154, TCP 159, TCP 169, TCP 170, TCP 172, TCP 173,
TCP 179, TCP 190, TCP 191, TCP 198, TCP 200, TCP 209,
TCP 214, TCP 221, TCP 224, TCP 225, TCP 230, TCP 231,
TCP 234, TCP 236, TCP 237, TCP 239, TCP 241, TCP 244,
TCP 250

A total 107 germplasm accessions (92 Curcuma longa, 7 Curcuma amada, 3 black turmeric
and 5 released varieties) of turmeric are maintained at CARS, Raigarh. Among the genotypes
evaluated, highest rhizome yield was recorded by IT 3 (17.2 t ha') followed by IT 69 (16.8
ton/ha) and 1T 6 (16.2 t ha). IC number was obtained for 55 accessions from NBPGR New
Delhi. Among 168 turmeric (Curcuma longa) accessions evaluated during 2022 at HARS,
Pottangi, 13 accessions recorded more than 10 kg/3m? fresh rhizome yield. PTS-3 (18.8 kg/
3m?), PTS-47 (17.9 kg/3m?), Kuchipudi (16.3 kg/3m?) were the most promising genotypes
among them. Out of 23 medicinal turmeric (Curcuma aromatica) germplasm accessions
evaluated, 12 accessions recorded more than 5.0 kg /3m? fresh rhizome yield and genotypes
Kalarminar (8.0 kg/3m?), Kasturi Tanak (7.6 kg/3m?) and Etham Kalam (7.0 kg /3m?) were
the most promising genotypes. Among 67 accessions evaluated at Dholi, RH-432 recorded
highest yield of (43.18 t ha'l) followed by RH-448 (42.34 t ha') and RH-435 (41.23 t ha) as
compared to check variety, Rajendra Sonali (37.54 t hal). At Coimbatore, a total of 200
genotypes were evaluated for fresh rhizome yield per plant, dry rhizome yield per plant, dry
recovery per cent and total curcuminoid content. CL 180 recorded the highest fresh rhizome
yield per plant (667.63 g) followed by CL 171 (658.15 g), CL 161 (620.08 g) CL 99 (548.59
g) and CL 229 (532.25 g). Dry recovery varied significantly among the accessions and the
mean dry recovery was 24 %. The highest dry recovery was recorded in CL 9 (29.18 %)

Leaf
blotch PDI below 10
resistance

Leaf spot
resistance
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which was followed by CL 5 (27.10 %), CL 209 (27.01 %), CL 258 (26.83 %) and CL 154
(26.57 %). The total curcuminoid content (ASTA method) among the genotypes also varied
significantly. The highest total curcuminoid content was registered in CL 272 (5.87 %). This
was followed by CL 253 (5.73 %), CL 257 (5.17 %), CL 242 (5.11 %) and CL 258 (5.09 %).
At Solan, out of 40 genotypes evaluated, ST19-27 recorded the highest fresh rhizome yield of
411.98 g plant® with 3.39 % curcumin content. In germplasm evaluation trial at the
Kammarpally, all the DUS characters were recorded for the 280 turmeric germplasm
accessions maintained at station. Among the them, acc 194 recorded maximum yield of 44.99
t ha'! followed by TCP 191 (44.84 t ha'). Evaluation of 180 germplasm accessions
maintained at Kumarganj revealed maximum yield in NDH-74 (280 g plant™) and NDH-86
(270 g plant™®) among the early maturing types; NDH-114 (265 g plant™*) and NDH-135 (262
g plant!) among medium, and NDH-8 (270 g plant), NDH-11 (265 g plant?) and NDH-2
(260 g plant?) among the late maturing types. Among the 47 genotypes evaluated at Guntur,
fifteen genotypes recorded significantly higher rhizome yield compared to the best check
Mydukur (494.4 g plant®). The top five genotypes were LTS-47 (916.7 g plant?), LTS-46
(675.1 g plant?), CL-5 (662.6 g plant™), RH-5 (662.1 g plant?) and LTS-45 (649.3 plant®).
Also, under clonal block, 23 clones were evaluated, among which clones CS-2021-4 (657.3 g
plant?), CS-2021-2 (648.9 g plant?), CS-2021-8 (634.9 g plant) and CS-2021-18 (630.5 g
plant™?) were found superior. Among the 35 accessions evaluated at Barapani centre, highest
yield was recorded in 1C-586764 (34.10 t ha™), while the highest curcumin content was
recorded in 1C-586771 (6.17 %) and highest oleoresin content was recorded in 1C-584343
(6.45 %). Among the 58 diverse genotypes collected from the entire NE region and evaluated
at Pasighat, promising genotypes were CHFT-8, CHFT-36 (28.27 t ha'') followed by CHFT-4
(27.66 t hal).

Crop Improvement

TUR/CI/2.7 Coordinated Varietal Trial (CVT) on mango ginger
(Centres: Ambalavayal, Pottangi, Kozhikode, Dholi, Barapani, Pundibari, Raigarh,
Navsari)

Table 27. Fresh rhizome yield (t ha!) recorded in CVT on mango ginger during Kharif, 2021-22

ACC-265 2.3 11.2 32.0 45.0 30.7 27.3 32.5 12.6
ACC-347 3.0 10.9 22.2 53.8 31.3 26.4 27.2 25.5
CAM-2 NG NG 26.9 53.4 28.2 28.9 26.8 8.1
CAM-3 NG NG 33.8 48.8 29.5 34.5 27.5 23.2
MG 1 5.3 8.2 31.3 47.5 28.6 14.5 28.8 29.4
NVMG 2 2.7 NG 36.5 454 38.6 26.1 30.8 10.7
NVMG 9 5.0 NG 19.1 17.1 18.6 14.7 26.3 10.2
NVMG 10 3.0 NG 27.8 48.3 34.9 18.0 29.5 9.0
RH 408 NG NG 32.3 36.3 24.1 33.8 28.8 11.2
AMBA (Check 2.7 9.1 31.6 41.3 19.7 14.3 28.9 12.4
Loc. Mean 3.4 9.9 29.4 26.2 28.4 23.8 28.7 15.2
CD (p=0.05 0.839 0598 7.199 11.054 4.633 4285 3.122 2.400

CV (% 13.749 10516 14.294 14749 9508 10.474 6.340 9.182
Where, ABL: Ambalavayal; BPI: Barapani; DHI: Dholi; KOZ: Kozhikode; NAV: Navsari; POT: Pottangi;

PUN: Pundibhari; RAI: Raigarh, NG: Not germinated.
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The trial consisting of nine test entries (two from ICAR-IISR, two from OUAT, three from
NAU, one each from Dholi and IGKV) along with check, Amba are being evaluated since
2019-2020.

In the third year of evaluation, the mean fresh rhizome yield recorded across test locations
ranged from 22.2 t ha (Amba) to 31.1 t ha™* (ACC-347). All the nine test entries numerically
showed their yield superiority over check, Amba. The entry, ACC-347 ranked first in mean
fresh rhizome yield (31.1 t hat) followed by CAM-3 (28.6 t ha*) and NVMG 2 (28.2 t ha?).

TUR/CI1/2.8 Coordinated Varietal Trial on high yield and high curcumin
turmeric

(Kozhikode, Coimbatore, Guntur, Kammarpally, Pottangi, Kanke, Pasighat, Raigarh,
Navsari)

Coordinated varietal trial on high yield and high curcumin was initiated at 9 AICRPS centres
with the aim to identify high yielding turmeric genotypes with high curcumin. The trial
consists of eight test entries along with three national checks was evaluated in RBD with
three replications.

During the 2021 kharif season, the mean fresh rhizome yield recorded across test locations
ranged from 17.6 t ha (RRN 1) to 26.7 t ha (NVST 56). Out of eight test entries, two
entries numerically showed their yield superiority over best performing check, IISR Pragati.
The entry, NVST 56 ranked first in mean fresh rhizome yield (26.7 t ha*) followed by IT 26
(26.3 t hat), whereas the best performing check, ISR Pragati recorded a mean fresh rhizome
yield of 26.2 t ha™.

Table 28. Fresh rhizome yield(t ha') recorded in CVT on high yield and high curcumin
turmeric during Kharif, 2021-22

RRN 1 2600 350 39 9.3 10.3 236 182 21.8 10.4 17.6
CL 258 135 466 273 147 114 270 99 335 6.0 21.1
CL 272 235 408 391 131 130 267 7.0 338 9.1 22.9
PTS 47 29.2 311 257 389 175 284 152 29.8 13.6 25.6
SINY) 279 586 259 287 16.0 272 71 222 14.8 25.4
IT 26 245 354 348 370 121 283 206 354 8.3 26.3
NVST 56 13.3 63.6 36.8 108 16.2 256 10.7 485 14.4 26.7
NVST 84 136 29.1 138 145 155 225 7.0 465 6.5 18.8

SNONGLN 305 261 394 184 150 256 130 319 140 240
Check
ISR Pragati
Check
ANEES 300 484 333 232 117 218 116 NG 177 252

CD (p=0.05) 12 62 22 130 17 44 36 5.8 3.0

CV (%) 279 874 103 3794 76 917 13.06 101 144
Where, KOZ: Kozhikode; CBE: Coimbatore; GTR: Guntur; KPL: Kammarpally; POT: Pottangi; KKE:

Kanke; RAI: Raigarh; NAV: Navsari; PGT: Pasighat; NG: Not germinated
g/
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The mean dry rhizome yield among the genotypes ranged from 4.0 t ha* to 8.5 t ha™ The
entry PTS 6 came on top with highest mean dry rhizome yield (8.5 t ha*) followed by IT 26
(7.9 t ha't). However, the dry recovery % was highest in IT 26 (23.6%) followed by CL 258
(22.8%) and PTS 47 (22.2%). Still the total curcuminoid present was highest in check IISR
Prathibha (3.7%) (Table 29).

Table 29. Dry rhizome yield, dry recovery and curcumin content recorded in CVT on high
yield and high curcumin turmeric during Kharif, 2021-22

(%0) 1 (%0) (%) | 0 (%0) | 0 (%0) 1(%0) (%)

AU 55 212 34 69 197 19 20 220 32 48 21029 7 7
GEVEIR 29 217 48 12.0 256 31 31 210 26 6.0 228 35
OEVIPAS 44 187 53 94 230 26 31 240 27 56 219 35
MEEYSS 40 137 44 7.2 230 21 117 300 0.7 7.6 222 24
ARSI 45 16.0 2.1 139 238 33 7.2 250 3.1 85 216 28
IT 26 40 164 28 79 224 21 118 320 21 79 236 23

NEIRCEE 2.0 149 2.0 194 265 16 20 180 25 7.8 19.8 2.0

NWEIRCZE 23 16.7 5.0 7.3 25.0 1.8 25 170 1.8 4.0 196 29 10 6

ISR

SRR 60 21352 60 231 31 39 210 29 56 21837 5 1
Check

"S%f’ezﬁga“ 64 169 48 88 220 20 21 180 28 58 190 32 11 4
CIM

SR 72 212 34 95 196 2.6 46 200 33 71 20331 8 5
Check

OPI(=0058 03 06 0.2 27 10 02 03 11 01

OVCOM 33 2.1 29 162 26 50 40 27 23
Where, KOZ: Kozhikode; CBE: Coimbatore; GTR: Guntur; KPL: Kammarpally; POT: Pottangi; KKE:
Kanke; RAI: Raigarh; NAV: Navsari; PGT: Pasighat; DRY: Dry rhizome yield (t hal); DR (%): Dry
recovery (%); TC (%): Total curcuminoids (%); NG: Not germinated.

O© P OO W B~ DN
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TUR/CI/2.9: Co-ordinated Varietal Trial on light yellow colour turmeric for
specialty market
(Kozhikode, Coimbatore, Guntur, Kammarpally, Pottangi, Kanke, Pasighat)

Coordinated varietal trial on light yellow coloured turmeric for specialty market, aimed in
identifying the turmeric genotypes suitable for light yellow coloured turmeric production.
The trial consists of nine test entries (five from ICAR-IISR, two from TNAU, one each from
Pottangi and Kammarpally) along with national check, 11ISR Prathiba and Mydukur are being
evaluated since 2020-21.

During kharif, 2021, mean fresh rhizome yield recorded across test locations ranged from
21.9 t hat (Mydukur) to 33.7 t ha (Acc 849). All the genotypes recorded significantly higher
yield than the check Mydukur (21.9 t hal). Among the genotypes Acc 849 and PTS 50
surpassed the best performing check, 1ISR Prathiba (28.3 t ha) achieved an average fresh
rhizome yield of 33.7 and 28.5 t ha™ respectively.
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Table 30. Fresh rhizome yield (t ha') recorded in CVT on light yellow colour turmeric for
specialty market during Kharif, 2021-22

RRN 2 20.0 41.7 40.6 29.6 8.1 255 138 25.6 7
RRN 3 198 435 403 37.9 9.6 250 166 275 4
RRN 4 25.2 62.6 40.2 9.2 9.3 234 156 265 5
396 396 376 578 140 256 214 33.7 1
365 364 232 237 127 239 111 239 8
CL 223 123 350 333 295 118 225 13.0 225 10
CL21 223 472 436 254 10.7 220 101 25.9
PTS 50 21.0 58.1 109 64.0 122 240 9.6 28.5 2
KPS 11 13.3 424 339 208 10.0 253 145 229

JENECUEENN 050 539 442 179 120 244 157 283 3
Check

WYL OIg(egd el 13.2 311 410 126 128 207 219 219 11
CD (p= 0.7 8.1 25 130 23 2.9 1.6

CV(%) 18 105 88 379 86 7.2 6.1

Where, KOZ: Kozhikode; CBE: Coimbatore; GTR: Guntur; KPL: Kammarpally; POT: Pottangi; KKE:
Kanke; PGT: Pasighat.
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Table 31. Dry rhizome yield, dry recovery and curcumin content recorded in CVT on light
yellow colour turmeric for specialty market during Kharif, 2021-22

Entries | KOZ | CBE | KPL | Mean [Rank|Rank|
%) | (% %) | (% %) | (% %) |©0)| (%) | %
RRN 2 44 221 22 96 230 20 7.7 230 16 72 23720 4 10
RRN 3 46 234 25 104 238 29 102 238 21 84 247 25 3 7
RRN 4 44 174 26 174 224 21 22 224 17 80 213 21 9 9
8.6 216 16 105 265 3.0 16.2 265 09 118 254 18 1 11
NN 7.7 21.1 46 84 231 26 45 231 31 69 21134 10

3
CL 223 25 205 40 7.7 220 26 65 220 28 56 21531 38 4
CL21 49 218 54 93 196 21 69 196 29 70 228 35 5 2
8
6
1

PTS 50 =4 |wzlig|isalzs| 28 anelzs| 20 [2e|melza] 2

KPS 11 25 187 2.8 83 197 30 38 197 21 49 188 26 11

1ISR Prathiba

Checie 54 295 5811716 125:6| 23|26/ 2561 26" 8.9 224256 6
WOBELEIES 57 207 31 7.2 230 30 29 230 22 43 22228 7 5

(Check) '
02 08 02 37 08 01 03 08 01

@) >
O 8
oo
=
©

(p=0.05)
CV (%) 24 22 30193 19 26 23 19 29

Where, KOZ: Kozhikode; CBE: Coimbatore; KPL: Kammarpally; DRY: Dry rhizome yield (t ha'l); DR (%0):
Dry recovery (%); TC (%): Total curcuminoids (%).
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The mean dry rhizome yield among the genotypes ranged from 4.3 t ha' to 12.8 t ha’. PTS
50 recorded the highest mean dry rhizome yield (12.8 t ha') followed by Acc 849 (11.8 t ha
1. However, the dry recovery % was highest in Acc 849 (25.4%) followed by PTS 50
(24.9%) and RRN 3 (24.7%). Total curcuminoid content was highest in check ISR Prathibha
(3.6%).

TUR/CI/3.9: Initial Evaluation Trial (IET) 2021
(Guntur)

Ten entries, along with one check were evaluated in RBD. Among the entries evaluated,
LTS-19-4 (44.0 t ha') and LTS-19-3 (43.6 t ha*) recorded significantly higher fresh yield per
ha than the check Mydukur (39.2 t hal).

Crop Protection

TUR/CP/7.8 Priming of rhizomes for enhanced germination, vigour and storage
rot suppression in turmeric

(Chintapalle, Coimbatore, Dholi, Kammarpally, Pundibari, Raigarh, Solan, Pasighat,
Ambalavayal, Mizoram, Kahikuchi, Kanke, Pottangi, Kumarganj)

This experiment was initiated to evaluate the efficacy of priming rhizomes with Trichoprime,
combination of metalaxyl-mancozeb and imidacloprid, tebuconazole with imidacloprid along
with recommended POP for enhanced germination, vigour and storage rot suppression in
turmeric and the growth parameters.

During 2021-22, at Chintapalle there was no significant difference among the treatments for
different vegetative and yield characters. Among the treatments, T» (metalaxyl-mancozeb @
1.25 g L + imidacloprid 0.5 ml L for 30 minutes) recorded the highest fresh rhizome yield
per plant (320.77 g), fresh rhizome yield per ha (30.27 t) and dry rhizome yield per ha (7.55
t). No storage rot and rhizome rot disease incidence were observed in any of the treatments.
At Coimbatore different priming treatments completely suppressed the storage rot. Among
the treatments, the maximum yield was recorded in Ty, Trichoprime primed rhizome (45.43 t
hal). Turmeric rhizome treated with trichoprime also improved the quality characters viz.,
curcumin content (3.84%) and oleoresin (5.6%). All the treatments were found to have
significant effect on different parameters viz., sprouting (%), plant population at 50 DAS (%),
plant height, number of tillers per clump, fresh rhizome yield per ha, and rhizome rot
incidence at 60 & 90 DAP (%). No storage rot was observed in any of the treatments. Among
the treatments, T4 (State university recommended POP) recorded maximum yield (36.87 t ha”
1 followed by Ts with tebuconazole + imidacloprid combination (33.96 t ha). Rhizome
treatment with Trichoprime (T. harzianum) was found to be the best (17.2 t ha®), followed by
rhizome treatment with metalaxyl mancozeb @1.25 g L + imidacloprid @ 0.5 ml L™ for 30
minutes at Pottangi. The highest fresh rhizome yield (32.36 t ha™) was recorded in Ty with
24% dry recovery and 3.25 % curcumin content. The storage rot was not observed. Rhizome
rot was lowest in Ty (17.66 %) at 90 days after planting at Kumarganj. Results at Mizoram
also indicated that turmeric rhizomes primed with Trichoprime recorded significantly higher
sprouting percentage (95.1%), plant population (24.9 plants m2), number of tillers per plant
(2.8) and plant height (125.9 cm). The maximum yield was recorded in T1 (30.2 t ha?)
followed by T2 (27.7 t hal). Storage rhizome rot was not observed.

The data recorded at Pasighat indicated that different priming treatments did not significantly
influence the plant population and the plant height of turmeric. However, the tallest plant was
observed in the treatment T4 (188.00 cm) and lowest in T2 (186.33 cm). Maximum number of
tillers per plants was recorded in the treatment T, (2.20) which was at par with T3 (1.73) and
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T4 (1.733) which was significantly higher than T (1.65). The data on rhizome yield per
hectare varied significantly, the maximum yield (29.0 t ha') was recorded in the treatment T;
followed by Ts and T4 (21.7 and 21.5 t ha*respectively) and minimum in T2 (19.2 t ha!). The
highest incidence of leaf blotch observed in T1 (12.08 %) and minimum in T2 (2.91 %) and
maximum leaf spot is observed in T2 (75.00 %) and minimum in T3 (43.33%). The minimum
incidence of shoot borer was observed in T1 (6.67%) and maximum in T4 (20.00%). At
Pundibari, highest plant height (83.67 cm) was noticed in Ty and Ts. Highest number tillers
(4.00) per plant was noticed in T1. No rhizome rot and wilt incidence were recorded. Lowest
leaf spot (PDI 2.59) and leaf blotch (PDI 1.85) incidence was recorded in Ts. Lowest storage
rot (11.98) was recorded in T. followed by T: (12.86%). Highest yield (24.1 t hal) was
recorded in Ty followed by Ts. Highest dry recovery (25.04%) was recorded in T2. No
rhizome rot and wilt incidence were recorded in any of the treatments.

At Kahikuchi, lowest storage rot (1.87%) and rhizome rot (3.53% at 90DAP) was observed in
Ts with the maximum vyield (21.87 t hal). Priming turmeric rhizomes with Trichoprime had
significant effect on yield at Kanke. Maximum yield (34.92 t ha') was observed under the
treatment (T1), followed by rhizomes treated with metalaxyl-mancozeb (31.42 t ha),
metalaxyl- mancozeb + imidacloprid (T>) (31.42 t ha) which was at par with tebuconazole +
imidacloprid (Ts) (28.12 t ha'). No incidence of rhizome rot was found under any of the
treatments. At Ambalavayal, there was no significant difference in yield and other plant
growth parameters while using various rhizome treatment in turmeric. Also, storage rot
incidence and other rhizome rot incidence were observed to be slightly higher under the
treatment with T1 on comparison to T4, indicating rhizome priming agents doesn’t provide
necessary plant protection when compared to state package of practices followed.
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Fig 17: Effect of rhizome treatments on yield of turmeric at various locations

At Solan, rhizome treatment with tebuconazole + imidacloprid (T3z) resulted in highest
rhizome germination (89.75%), number of tillers per plant (5.5), plant height (125.50 cm) and
yield (19.50 t ha'l). Storage and rhizome rot were not observed. At Raigarh, maximum yield
(24.05 t hat) was obtained again in T3 (tebuconazole + imidachloprid with minimum disease
intensity of Colletotrichum leaf spot (14.39 %). No storage & rhizome rot was observed.
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In conclusion, the pooled data from 14 centres revealed that the mean fresh yield ranged from
25.84 t hal in T4 to 28.82 t hal in T1. T1 was the best treatment in 9 out 14 centres while Ts
was the second-best treatment, (in 3 out 14 centres) (Fig 17).

TURJ/CP/7.9: Title: Spray schedule optimization of effective insecticides for
shoot borer (Conogethes punctiferalis) in turmeric

(Pottangi, Sirsi, Mudigere, Pundibari, Mizoram, Nagaland, Pasighat, Barapani,
Ambalavayal, Kanke)

At Pottangi, spaying of chlorantraniliprole and spinosad @ 0.5 ml L (alternatively) was
found to be the best treatment, followed by spaying with chlorantraniliprole @ 0.5 ml L. All
the chemical treatments were found to be effective in controlling the shoot borer incidence in
turmeric in comparison to control at Ambalavayal. The maximum yield was recorded in T4
(30.1 t hal). Among the treatments, chlorantraniliprole (0.5 ml L't and 0.3 ml L) was found
effective at Mudigere centre in reducing the shoot borer incidence followed by Spinosad @
0.5 ml L. The highest damage was noticed in control. At Kanke, shoot borer infestation was
negligible in treated plot and highest yield was observed in T treatment (29.50 t ha™).
Similar observation was recorded by Guntur, in which the treatment T7 significantly reduced
the incidence of shoot borer and also recorded higher yields (44.6 t ha) compared to other
treatments. Whereas, T> was found to be the best at Kammarapally and it reduced incidence
of shoot borer after 2" spray by 1.45% realizing a maximum yield of 37 t ha*. At Mizoram
also, application of chlorantraniliprole + spinosad @ 0.5 ml L (alternatively) at fortnightly
intervals was found very effective resulting in good growth, higher yield attributes and
ultimately higher yield (26.0 t ha) as compared to other insecticide treatments.
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Fig 18. Fresh rhizome yields as influenced by insecticide spray

At Pundibari, no infested shoot was found before the spray. An average of 1.75 shoots were
found to be infested by shoot borer in Ts (spinosad @ 0.3 ml L) and Ts (control-water
spray) and an average of 0.5 shoots were found to be infested by shoot borer in Te (Spinosad
@ 0.5 ml IY). Highest plant height (105.72 cm) was recorded in T4 (flubendiamide @ 0.5 ml
I1). Highest leaf length (61.70 cm) and leaf breath (12.34 cm) were observed in f T5
(Spinosad @ 0.3 ml I'Y) and T: (chlorantraniliprole @ 0.3 ml I") respectively. The highest
fresh yield (23.8 t ha') was recorded in T3 (flubendiamide @ 0.3 ml I') followed by T>

(chlorantraniliprole @ 0.5 ml I'Y) (22.7 t ha®).
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In conclusion, pooled data from 8 centres revealed that the mean fresh yield ranged from
25.27 t ha in T, which is at par with 25.26 t hat in T4 to 19.5 t ha in Ts. T2 was the best
treatment in 2 out 8 centres (Fig 18).

TUR/CP/7.10: Observational trial on the efficacy of Trichoderma asperellum &
Pochonia chlamydosporia for the management of rhizome rot and nematodes in
turmeric

(Kozhikode, Coimbatore, Guntur, Barapani)

Rhizome rot disease incidence was recorded at Kozhikode during August and September and
the minimum disease incidence was recorded in T (T. asperellum talc formulation) with 24.4
t hal of fresh rhizome yield, followed by T3 (Ts- T. asperellum biocapsule formulation with
23.2 t hal. At Coimbatore, soil application of T. asperellum (T2) enhanced the plant
population (38.36) at 50 DAP, plant height (105.63 cm), number of tillers per clump (5.94),
fresh weight of clump (755.56 g), fresh rhizome yield (55.4 t ha't) followed by the drenching
with metalaxyl-mancozeb solution @ 0.125% (T3), with a fresh rhizome yield of 46.73 t ha'™.
Rhizome rot was not noticed in any of the treated plots except in control which recorded
10.5% rhizome rot incidence. At Guntur, all the treatments were at par. At Barapani, the
highest plant height (104.9 cm) was recorded in T2 (T. asperellum talc formulation treatment
at the time of planting, 30 DAP and 60 DAP). No. of leaves (20.67 cm) was highest in Ts
(Recommended nematicide; drench the nematicidal solution); Leaf length (46.97 cm) and
breadth (12.13 cm) was highest in T-. Yield was highest (25 t ha) in T4 (P. chlamydosporia
liquid formulation drench @1ml L). Pooled analysis revealed that the mean fresh rhizome
yield ranged from 27.02 t ha! to 33.2 t ha. Overall, the treatment T, (T. asperellum talc
formulation) was the best treatment (in 3 out of 5 centres) followed by T4 (Fig.19).

T1: Control
60 T2: T. asperellum talc formulation
T3: Drenching metalaxyl-mancozeb solution

B T4: Drenching of P. chlamydosporia liquid formulation

B T5: Recommended nematicide
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Locations

Yield (t ha't)

N
o

Fig 19. Observational trial on the efficacy of Trichoderma asperellum & Pochonia
chlamydosporia for the management of rhizome rot and nematodes on yield of turmeric

at various locations.
\7)
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06 TREE SPICES

Genetic Resources

TSP/CI/1.1 Germplasm collection, characterization, evaluation and conservation
of clove, nutmeg and cinnamon

(Centres: Dapoli, Pechiparai)

Nutmeg

Among the sixteen nutmeg accessions (planted in 1996-97) evaluated at Dapoli. it was found
that the average fruit weight recorded in 2021-22 ranged between 42.1 and 76.99. The
accession DBSKKYV 9772 recorded the maximum number of nuts (710), and the highest
average nut weight (76.9 g) with the highest dry nut yield (6343.14 g) and dry mace yield
(1670.3 g). From overall performance, the genotype DBSKKVMF 9772 was found to be a
promising genotype considering its fruit yield parameters (Fig. 20). Among the accessions
conserved and evaluated at Pechiparai, MF-4 recorded the maximum number of fruits (685.40
tree™?) and the single fruit weight was also highest in MF-4. (53.55 g), and mace yield was
288.89 g tree’t. While local check recorded 499 fruits tree™, 50.3 g single fruit weight, and
163.22 g tree* mace yield (Table. 32).

Fig. 20. Photograph showing the field view of DBSKKYV 9772 along with its fruit, mace
and nuts.
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Table 32. Growth and yield performance of nutmeg accessions evaluated at Pechiparai

Single

: Plant Stem Leaf Leaf No. of fruit Mace
Accessions | height girth length | breath fruits | weight yleld_
(m) (cm) (cm) | (cm) . (g tree?)

1246 6500 1569 722 33466 4300  197.20
1009 4806 1627 654 36081 4056  188.25
806 4321 1630 622 43400 4940  179.80
859 2600 2033 922 68540 5355  288.89
967 5422 1330 563 36001 5010  151.52
978 5255 1472 759 34012  49.22  217.22
1000 4380 1574 720 40015 4490  239.42
959 4400 1329 622 38500 4250  250.15
534 4515 1469 620 44015 4232  163.22
1009 4799 1336 621 36550 3812 15021
817 4009  13.68 654 466.00 4022 15957
828 4703 1569 7.58 52090 3682  192.15
830 4048 1734 832 52100 3710  200.20
9.09 3691 1539 659 57977 3920  220.12
9.06 3791 1572 458 58300 3750  223.15
908 3709 1329 721 50300 5120  240.38
890 3288 1239 652 61200 4245  219.72
891  388L 1270 554 57300 4297  263.75
779 3777 1428 7.9 557.18. 4821  280.92
809 3893 1368 635 51567 4827  199.72
858 2400 1480 624 58606 4598 18223
718 2279 1462 663 25599 4626  197.50
617 1888 1984 658 60000 51.22  179.92
6.08 1508 1729 6.5 500.06 4920 15351
9.05 338 1774 621  499.00  50.3 163.22

0.28 1.99 0.20 0.18 10.64 0.70 5.49

CD(P O 070 067 064 056 061 0.55 0.54
cv EEEE 078 186  3.67 005 0.56 0.12

Clove

Among the germplasm of clove planted at Dapoli during 1996-97, four promising genotypes
were selected. The plant height varied from 6.42 to 7.85 m, girth ranged from 56.12 to 65.22
cm and spread varied from 2.87 to 3.92 m. No flowering was observed during the year 2021-
22. From all these growth parameters, genotype DBSKKVSA-1 was found superior over other
genotypes. Among the 24 accessions at Pechiparai, SA-1 recorded the highest tree height of
13.44 m, followed by SA-3 (12.59 m) when compared with local check (11.06 m). The
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accession SA-3 was significantly superior to other accessions and recorded highest stem girth
(52.19 cm), highest leaf length (12.89 cm), leaf breadth (7.71 cm) and number of branches
(20.00). Among the 24 accessions, SA3 has been identified as the best performer (dry bud yield
is 1.73 kg tree ) as against 0.53 kg tree’t in the local check.

Among twelve accessions evaluated at Pechiparai, CV-5 recorded maximum tree height (5.9
m), the maximum number of shoots from rejuvenation growth after 300 days (42), and stem
girth (17.32 cm) compared to the local check (5.08 m, 25.50 and 16.66 cm, respectively). Table
33 will provide a snapshot of the performance of the cinnamon accession got evaluated at the
Pechiparai centre.

Accessions T fe€ No of shoots Stem girth
Height (m cm

cv-1 4.88 29.50 15.77
CV-2 4.78 33.70 12.86
CV-3 5.22 29.86 11.58
CV-4 5.13 37.67 13.92
CV-5 5.90 42.00 17.32
CV-6 5.00 33.30 12.97
CV-7 5.22 25.50 13.96
CV-8 5.06 30.16 10.40
CV-9 5.36 30.72 11.60
CV-10 5.88 29.78 11.97
CV-11 5.42 37.60 13.40
CV-12 (check) 5.08 25.50 16.66
SEd 0.02 0.01 0.10
CD (P=0.01) 0.35 0.27 0.75
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Table 34. Tree spices germplasm collections maintained at various AICRPS centres

Crop/Centre Crop/Centre

Clove Cinnamon

Dapoli 02 Dapoli 11
Pechiparai 24 Pechiparai 12
Yercaud 01 Yercaud 02
Total 27 Total 25
Nutmeg Cassia

Dapoli 72 Dapoli 06
Pechiparai 24 Pechiparai 04
Total 96 Total 10

Table 34 provides information on the germplasm collections of tree spices conserved at various
AICRPS centres.
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TSP/CI/1.2 Collection of unique germplasm in tree spices
(Centres: Dapoli, Kozhikode, Thrissur, Pechiparai)

X
W,

Acc -17 Konkan Swad ISR Viswasree Yellow mace

Fig. 21. Unique collection of nutmeg genotypes

Table 35. Growth and yield parameters of unique nutmeg planted at Pechiparai

Plant No of No. of
height (m) | branches fruits
Konkan Swad 25.99
Yellow nutmeg 20.25
ISR Viswashree 31.50
Konkan Suganda 26.55
Konkan Shreemanthi 22.90
Acc-3 26.89
Acc-5 27.00
Acc-7 22.91
Acc-13 . 25.89
Acc-17 24.50

Entries

SEd 0.03
CD (0.01) 0.45
CcV 0.74
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The different unique genotypes have been planted in germplasm block of nutmeg at Dapoli
(Fig. 21). The growth of plants is satisfactory. The plant height varied from 1.42 to 4.14 m,
number of branches from 15.3 to 58.4 and spread of tree from 1.09 to 2.80 m. The maximum
plant height (4.14 m), average no. of branches (58.4) and maximum plant spread (2.8 m) and
maximum number of nuts per plant (88) were recorded in genotype- Yellow mace respectively.
Among the unique types planted at Pechiparai, the maximum plant height was recorded in ISR
Viswashree (7.13 m), maximum branches (23.89). Whereas acc.17 recorded lowest plant
height (3.93 m) and branches (12.19).

Crop Improvement

TSP/CI/2.2 Coordinated Varietal Trial-2001 in nutmeg
(Centres: Dapoli, Pechiparai)

Growth observations recorded at Dapoli indicated significant differences among the genotypes
for all the parameters (Fig. 22). The plant height ranged from 1.96 to 3.64 m, girth from 33.84
to 49.38 cm, number of branches from 18.24 to 28.38 and spread from 1.52 to 3.64 m, the
number of nuts per tree was 17.34 to 147.30 and dry mace from 12.86-118.30 g tree’. The
genotype, A9/150 was found to be significantly superior over the rest of the genotypes for all
the parameters with maximum value for average girth (49.38 cm), number of branches (28.38),
plant spread (3.64 m) as well as yield (147.30 nuts tree™?).

TN Po AVIEL AR \ 1

7S /™

—9/150

Fig. 22. Nutmeg accessions being evaluated in coordinated varietal trial-2001 in nutmeg

At Pechiparai also, A9/150 recorded the highest plant height (8.77 m), stem girth (35.66 cm),
maximum number of branches (20.69) and number of fruits (239.0) and mace vyield tree™
(169.59 g) compared to the local check (6.77 m, 25.22 cm, 19.55, 183.92 and 142.64 g,
respectively).
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Table 36. Growth parameters and yield performance of entries in CVT 2001-nutmeg trial
during 2021-22.

: . Average number of
ACCESSIONS Average height (m) Average girth (cm)

_DAP | PECH | Mean | DAP | PECH | Mean | DAP_| PECH | Mean_

227 798 513 3967 3354 366 1824 17.83 18.03
364 794 579 4538 2903 372 2255 1894 20.74
294 796 545 3512 2897 3204 2176 1597 18.86
285 788 536 4834 30.96 3965 232 1594 1957
287 877 582 4938 3566 4552 2838 2069 2453
267 7.86 526 33.84 3007 3195 1949 2017 19.83
196 677 436 315 2522 2836 1971 1955 19.63
342 - - 391 - - 2451 - -
1.96- 6.77- 33.84- 25.22- 18.24- 15.94-

364 877 49.38 35.66 28.38  20.69
008 0.02 177  0.04 188  0.04
023 04 538 05 569 051
cV 548 1.97 67  0.65 135 111

Average
. 0 . .
PR OS sp:gad Number of fruits tree Mace yield (g tree™)

185 6367 193.04 12835 5224 16279 107.51
327  101.00 20003 15051 7814 16820 123.17
231 9700 20574 15137 70.36 16153 11594
211 11223 21705 16464 8852  163.07 12579
364 14730 239.00 19315 1183 16959 143.94
286 1737 21583 11660 12.86 161.99  87.42
265 6363  183.82 123.72  47.10 14264  94.87
152  97.63 - - 72.62 - -
152-  17.37-  183.82- 12.86-  142.64-

364 14730 239 11830  169.59
0.06 2.99 0.02 132 0.06
0.18 9.06 0.36 3.92 0.64
3.67 6.02 0.07 2.01 0.16

Where, DAP: Dapoli and PECH; Pechiparai

TSP/C1/2.4 Coordinated Varietal Trial (CVT) on farmer’s varieties of nutmeg
(Dapoli, Pechiparai, Thrissur)

The trial has been laid out in 2016 with four farmer’s varieties (Kochukudy, Punnathanam
Jathy, Kadukkamakkan Jathy and Cheripuram) provided by NIF/farmer), along with one local
check and a national check at Dapoli, Pechiparai and Thrissur (Fig. 23). Budded plants of the
varieties were planted in existing coconut plantation at a spacing of 8 m x 8 m and and a few
accessions have started flowering and fruiting at Thrissur. Morphological observations at
Dapoli indicated significant differences for the growth parameters. The significantly highest
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plant height was observed in genotype Kochukudy (3.92 m). The maximum number of
branches was observed in Punnathanam Jathy (44.12), whereas Kochukudy recorded the
maximum plant spread (3.02 m). The highest yield (42 nuts per tree) was registered in Acc.l.
Among the farmers’ varieties, the “Improved nutmeg” variety recorded maximum plant height
(4.00 m) with maximum branches (21.09 nos.). Minimum plant height of 2.48 cm. was
recorded by Acc.23, whereas minimum branches (8.97 nos.) was recorded in Acc.20 at
Pechiparai.

TSP/CI/5.1 Evaluation of nutmeg genotypes (Thrissur)

The trial was laid out with the budded plants of all the genotypes. The plants are five-year-old
and are showing good growth. All the genotypes except Acc. 28 have flowered profusely and
started bearing fruits. Among the accessions, Acc. 23 recorded maximum no. of branches,
maximum spread, maximum flowers and fruits (Table 37).

Table 37. Growth and yield parameters of nutmeg genotypes

No. of Plant spread (cm)

Accession No. of fruits

branches

Acc.1 30
Acc.5 388 50 281 294 46 34
Acc.12 253 32 192 201 26 08
Acc.13 313 33 222 213 36 11
Acc.14 355 45 298 281 95 45
Acc.17 310 32 201 211 37 24
Acc.20 307 43 166 153 29 3
Acc.21 388 54 260 224 34 7
Acc.23 392 60 400 406 142 118
Acc.28 243 27 200 193 9 -

Local check 192 24 214 196 3 02
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I CORIANDER

Genetic Resources

CORI/CI/1.1 Germplasm collection, description, characterization, evaluation,
conservation and screening against diseases

(Centres: Coimbatore, Dholi,Guntur,Hisar, Jagudan, Jobner, Kumarganj, Raigarh)

This long-term project aims at collecting, conserving and evaluating the available coriander
germplasm towards identifying promising accessions with high yielding potential/resistance to
powdery mildew disease. A total of 2494 coriander accessions are presently conserved at
various AICRPS centres jointly (Table 38).

Table 38. Coriander germplasm collections at various AICRPS Centres

Coimbatore 278 - 278
Dholi 74 - 74

Guntur 350 - 350
Hisar 168 - 322
Jagudan 132 19 151
Jobner 756 102 852
Kumarganj 200 - 200
Pantnagar 132 - 132
Raigarh 35 - 35

Kota 100 100
Total 2225 121 2494

One hundred sixty-eight accessions of coriander were evaluated in two row plots of 3 m length
each using Hisar Sugandh, Hisar Bhumit and Hisar Anand as checks during 2021-2022. The mean
seed yield ranged from 36.4 g plant* (DH-287) to 96.8 g plant* (DH-253). The most promising
genotypes for seed yield were DH-220, DH-253, DH-298, DH-304, DH-310, DH-362, DH-366,
DH-376, DH-382 and DH-387. At Jagudan, 152 accessions were evaluated with G.Co 1, G.Co
2 and G.Co 3 as check for yield performance. The seed yield ranged from 100 to 330 g plant™.
A total of 200 germplasm accessions of coriander were evaluated at Kumarganj, the highest
yield was recorded in NDCor-22 (29.00 g plant?) followed by NDCor-11 (28.20 g plant?),
NDCor-12 (27.55 g plant?) and NDCor-32 (27.25 g plant?). Among the 278 genotypes of
coriander maintained in the germplasm, 48 genotypes were evaluated along with one check
(CO (CR) 4 for growth and yield characters during 2021-2022 at Coimbatore. Among the
germplasm accessions CS 95 & CS 99 (8.80 g plant?), CS 162 (8.78 g plant™®), CS 124 (8.68
g plant?), CS 131 (8.55 g plant™®) and CS 132 (8.18 g plant™) recorded significantly higher seed
yield compared to the best check CO(CR) 4 (7.05 g plant®). Among the promising accessions
identified at Dholi, RD-414 recorded the highest yield (19.6 g ha*) followed by RD-417 (19.36
g ha!). Out of 75 germplasm accessions screened against stem gall only two accessions (RD-
23 & RD-405) were found moderately resistant.
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Among the 35 accessions evaluated at in augmented block design at Guntur, LCC-336 (5.34
g plant?), LCC-343 (5.29 g plant?), LCC-344 (5.19 g plant?), LCC-319 (5.14 g plant™) and
LCC-316 (4.84 g plant™*) were found significantly superior in yield over the best check Suguna
(3.62 g plant™). Also, among the 21 accessions evaluated for herb/green leaf purpose along
with 3 checks, LCC-365 was found promising for longest basal leaf (13.6 cm), a greater
number of leaves at 50 DAS (16.2) and for highest herb weight (5.6 g). But longest duration
for initiation of flowering was observed in LCC-351 and LCC-361(70-75 days). At Jobner,
224 germplasm accessions were evaluated along with five check varieties viz., RCr-20, RCr-
41, RCr-435, RCr-436, & RCr-728 in augmented design having five blocks. Promising
accessions identified based on seed yield per five plants are UD-1 (71.0 g), UD-50 (72.0 g),
UD-67 (53.5 g), UD-70 (70.5 g), UD-93 (52.0 g), UD-120 (68.5g), UD-218 (52.5 g), UD-248
(74.5 g), UD-268 (51.0 g), UD-309 (64.5 g), UD-416 (81.5 g), UD-423 (68.0 g), UD-744
(65.0 g), UD-805 (50.5 g), UD-808 (71.0 g), UD-818 (51.5 g), UD-824 (61.5 g), UD-854
(53.0 g), UD-838 (57.5 g), UD-845 (63.5 g), UD-829 (57.5 g), UD-775 (61.3 g), UD-436-
124 (53.5 g), UD-808-SPS-1 (58.0 g) and Peempoda (71.0 g). Among the 32 germplasm
accessions conserved and evaluated at Raigarh, higher seed yield was recorded in RCC 12-7
(15 g hal), ICS 15 (14 g hat), ICS 29 (13.2 g hat) over best performing national check CG
Shri Chandrahasini Dhaniya-2 (13 q ha*) and Hisar Anand (11.2 g hat) as well as local check
CGD 1 (8.5 g hal). Out of 132 germplasm accessions evaluated at Pantnagar, Pant Cor-21,
Pant Cor-34, Pant Cor-56, and Pant Cor-65 were found to be promising for higher seed yield.

Screening of coriander germplasm against powdery mildew

Among the 276 coriander germplasm accessions maintained at Coimbatore, 48 were screened
for the incidence of powdery mildew. The powdery mildew incidence was noticed in all the
accessions with the PDI ranging from 38.50 to 98.50. The accession CS 56 recorded the lowest
incidence of 38.50 PDI with a seed yield of 6.6 g plant™ followed by CS 62 (39.50 PDI) with
a seed yield of 7.98 g plant™. The highest intensity of powdery mildew was recorded in CS 174
(98.5 PDI) with the seed yield of 5.70 g plant™.

CORI/CI/1.3 Identification of drought tolerant genotypes in coriander
(Centre: Jobner)

Eighteen genotypes randomly selected from the germplasm were sown in two environments,
irrigated (normal irrigation) and drought (staggered irrigation with half of that provided in
normal irrigation). The genotypes viz., UD-808, RCr-436 and UD-630 showed yield
superiority under both conditions, whereas genotypes UD-808, RCr-436, UD-630, RCr-475,
UD-608, RCr-684 and UD-629 under normal irrigated condition and UD-808, RCr-436, UD-
630, UD-629, RCr-684, UD-607 and RCr-475 under moisture stress condition have shown
yield superiority under stress conditions. Drought-tolerant (TOL) values indicated that
genotypes UD-686, UD-542, UD-605, UD-599, UD-616, UD-119 and UD-607 had least
deviation from zero and indicating that the performance is stable over both the environments.
Based on stress susceptibility index (SSI) genotypes UD-686, UD-605, UD-542, UD-599, UD-
616, UD-607 and RCr-436 were found to be the desirable genotypes for t moisture stress
condition. Stress tolerance index (STI) revealed that genotypes UD-808, RCr-436, UD-630,
DD-629, RCr-684, UD-607 and RCr-475 had maximum tolerance to moisture stress.
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Crop Improvement

COR/CI/2.8 Coordinated Varietal Trial

(Centres: Ajmer, Coimbatore, Dholi, Guntur, Hisar, Jabalpur, Jagudan, Jobner,
Kumarganj, Kota, Navsari, Pantnagar, Raigarh)

Coordinated Varietal Trial in Coriander-2021-Series XI, was conducted with 13 genotypes for
the first year during rabi, 2021-22 at 14 locations viz. Ajmer, Coimbatore, Dholi, Guntur,
Hisar, Jabalpur, Jagudan, Jobner, Kumarganj, Kota, Navsari, Pantnagar and Raigarh. There
were significant differences among the 13 genotypes at various AICRPS centres for seed yield
and yield attributing characters. Mean performance of the genotypes across locations along
with checks for seed yield, days to 50% flowering, days to maturity, plant height, primary
branches per plant, secondary branches per plant, umbels per plant, umbellets per umbel, seeds
per umbellate, test weight and essential oil content are given in Table 39.

Table 39. Growth and yield performance of coriander CVT genotypes (rabi, 2021-22)

ég’ %A 2% .58, \,_E - 25 %% = 3 § EE

g= & S |83 E| S 123 |F |2 |> |35
615 1092 980 53 120 382 59 429 131 1348 04 38
580 109.3 805 54 101 370 57 482 146 11.65 06 7.4
595 1101 842 55 105 388 58 484 138 1321 04 44
668 1145 941 62 114 406 58 490 118 1372 05 64
620 1120 922 63 128 402 58 437 131 1481 05 83
586 1082 854 65 13.0 458 57 516 125 1544 06 88
66.5 1139 1016 6.5 134 438 60 517 105 1466 06 7.1
66.6 1165 1030 59 122 37.6 59 468 112 149 0.7 49
59.0 109.3 87.3 57 130 361 54 503 130 1408 05 58
[Cel;F7) 65.4 99.7 739 57 147 405 53 166 121 977 04 34
58.7 106.2 849 52 109 399 56 513 128 1337 06 58
SN 621 1079 892 57 102 308 60 498 129 1406 04 4.1

Check

(@)
@)
Pu)
)
=)
>

65.3 1086 874 56 116 364 56 542 100 1317 05 6.4
Check

Location-wise performance for seed yield is presented in Table 40. Mean seed yield ranged
from 11.6 to 15.4 q ha. Five entries viz. COR-198 (15.4 q ha'), COR-200 (14.96 q hal),
COR-197 (14.8 q hal), COR-199 (14.66 q ha?), and COR-201 (14.8 g ha?) recorded
numerically higher seed yield over best check COR-205 (14.06 g ha). The analysis of variance
revealed significant differences among the entries for seed yield and yield-attributing
characters among the 13 entries evaluated. The entry COR-194 flowered most early at 58 days
whereas COR-196 flowered almost late of 66.8 days as indicated by days to 50% flowering.
Plant height ranged from 73.9 to 103 cm, primary branches per plant ranged from 5.2 to 6.5,
secondary branches from 10.1 to 14.7, umbels per plant from 36.1 to 45.8, and umbellets per
umbel ranged from 5.3 to 6.0. Test weight was maximum in COR-194 (14.6 g) and was lowest
in COR-206 (10.0 g).
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Table 40. Yield performance (q ha?) of coriander CVT entries across locations (rabi,
2021-22)

| Entries AIM|COI| DHI GTRIHSR JBRIJAG|JOB KYI KOTIKGJINAVIPNR  RAI|SAD] Mean |Rank

oo ;5 REN20.4 8.1 19.9 6.0 19.614.8 7.6 8.6 10.0 4.9 12.022.116.7 9.8 21.9 135 8
o 5118 13.0 85 17.711.611.7124 7.4 12.810.8 5.1 11.020.2 6.6 8.0 18.1 11.7 13
o B kEN22.4 8.8 12.3 4.3 18.216.5 8.3 10.6 7.1 12.512.721.1 84 8.3 26.7 13.2 10
oo 5219 5.2 13.8 5.5 20.914.6 8.0 13.5 7.3 5.9 15.619.919.614.319.7 13.7
o5 Lr823.4 6.3 15.1 6.1 16.112.011.616.0 9.7 12.312.122.116.616.326.7 14.8
o511 19.0 9.6 20.610.416.916.814.016.110.312.611.118.411.017.527.4 154
o5 LEER25.2 8.3 18.8 4.9 19.217.4 7.0 11.1 6.9 9.8 12.922.724.711.419.8 14.7
o5 [IIN22.6 9.7 18.1 6.9 18.712.3 85 7.5 12.111.014.018.922.719.422.0 15.0
oo i &Ik 23.0 7.6 16.911.713.713.012.611.2 8.4 10.312.521.811.713.323.,5 14.1
o & lIPR22.5 6.7 NG NG NG NG NG 83 9.2 0.0 NG 13.010.7143 3.1 98 14

o 18 23.6 9.0 16.4 6.8 18.913.711.010.0 9.3 9.8 11.218.0 7.6 16.418.1 134 9
cghri-fgs 22.4 0.7 17.0 4.2 16.113.8 9.6 10.0 8.4 13.812.120.823.015.423.8 141 6

COR-206
check

a NN A=, N

21.7 49 16.6 9.0 17.1135 7.4 12.010.9 5.9 13.117.419.610.3184 132 11

21.6 7.2 169 7.3 17.3142 9.4 11.4 9.2 8.8 12.519.815.313.420.7 13.2
S 13 01 05 04 02 03 0.7 04 0.7 06 06 1.1 06 09 1.0 0.6
PAONSIN 4.5 04 15 1.3 0.7 06 20 1.3 18 19 16 3.1 19 23 3.0 1.7

OAPHRN12.0 3.0 8.0 10.0 3.0 14.012.0 7.0 14.012.0 8.0 9.0 7.0 12.0 9.0 9.0

Where, AJM: Ajmer; COIl: Coimbatore; DHI: Dholi; GTR: Guntur; HSR: Hisar; JBR: Jabalpur; JAG:
Jagudan; JOB: Jobner; KYI: Kalyani; KOT: Kota; KGJ: Kumarganj; NAV: Navsari; PNR: Pantnagar;
RAI: Raigarh; and SAD; Sanand.
*NG: Not germinated.

—_

Reaction to wilt was recorded at Jabalpur by using a standard rating scale. COR-199 showed
highly resistant reaction and COR-197 and COR-198 showed resistance (R) reaction. COR-
206 was found susceptible (S) and COR-193 showed high susceptibility. None of the genotypes
was immune/disease-free against stem gall, though COR-196 was found to be resistant. At
Jobner, COR-195, COR-197, COR-198, COR-203 and COR-205 showed moderately resistant
and the remaining eight genotypes showed susceptible reaction against the powdery mildew
disease.

COR/CI/4.1 Quality evaluation in coriander

(Centres: Jobner)

At Jobner, coriander CVT genotypes were also analyzed for volatile oil content using the
Clevenger apparatus. The analysis of variance revealed significant differences among the
genotypes for volatile oil which ranged from 0.41 to 0.65%. The maximum volatile oil of
0.65% was observed in COR-200 followed by 0.64% in COR-199, 0.58% in COR-194 and
COR-203, while a minimum of 0.41% was recorded in COR-195, COR-202 & COR-205.
COR-198 ranked first in terms of volatile oil yield (8.84 L ha?) followed by COR-197 (8.32 L
ha'), COR-194 (7.42 L hal), and COR-199 (7.07 L ha™), While lowest volatile oil yield of

3.41 L ha* was recorded in COR-202.
g
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Crop Protection

CORJ/CP/7.1: Screening of coriander varieties against stem gall disease
(Dholi, Kumarganj, Kota, Hisar, Jabalpur)

Among the 22 coriander genotypes screened against stem gall disease at five locations, none
of them were found immune/disease-free against stem gall, though COR-174, COR-175, COR-
178, COR-179 and COR-188 were found to be moderately resistant (PDI<25%) with PDI
scores ranged between 11.52 to 16.06%. The resistant checks Acr-1 and Acr-2 showed less
than 5% disease incidence, while the susceptible check had a high incidence of stem gall
disease. Among test entries, COR-184 was found to have susceptible reaction with mean PDI score
of 50.24% (Table 41).

Table 41. Stem gall incidence (PDI) of coriander genotypes across locations

. . Mean | Disease
COR-174 2.46 20.93 33 11.63 1.77 13.95 MR
COR-175 2.81 28.61 24 12.43 2.51  14.07 MR
COR-176 39.68 63.31 33 20.88 37.09 38.79 MS
COR-177 35.12 37.63 23 9.50 27.14 26.48 MS
COR-178 2.49 22.53 22 9.32 1.25 11.52 MR
COR-179 6.90 22.72 19 12.08 1.39 12.42 MR
COR-180 48.50 24.18 43 48.48 46.08 42.05 MS
COR-181 35.94 65.95 58 23.77 40.90 4491 MS
COR-182 39.75 55.75 28 18.43 45.18 37.42 MS
COR-183 36.04 44.44 55 22.12 33.70 38.26 MS
COR-184 47.95 49.22 67 47.12 390.92 50.24 S
COR-185 53.41 8.68 62 50.50 41.54 43.23 MS
COR-186 44.82 39.51 36 15.20 49.49 37.00 MS
COR-187 47.85 24.87 33 19.47 46.27 34.29 MS
COR-188 8.32 33.06 31 11.40 1.52 16.06 MR
COR-189 26.85 30.08 52 24.25 47.72 36.18 MS
COR-190 48.43 24.97 43 12.58 41.62 34.12 MS
COR-191 11.82 34.61 43 10.60 5.59 21.12 MS
COR-192 33.82 37.70 37 20.55 44.88 34.79 MS
Acr-1 (Res. check) AR 0.00 4 5.67 1.92 2.87
Acr-2 (Res. check) RS 0.00 0.00 5.35 1.14 1.67
Sus. check 66.67 63.33 65 54.63 53.33  60.59
Sem (%) 0.77 0.24 1.50 1.39 1.01 0.57
CD (p=0.05) 2.22 0.69 4.29 4.01 2.87 1.59
CV (%) 54 7.2 7.7 12.3 6.1 24.3

Il
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8 CUMIN

Genetic Resources

CUMI/CI/1.1: Germplasm collection, characterization, evaluation, conservation
and screening against diseases

(Jagudan, Jobner, Mandor, Sanand)

A total of 1700 cumin germplasm accessions are being maintained by different AICRPS
centers. The details of the germplasm collection maintained are given in Table 42.

Table 42. Coriander germplasm collections at various AICRPS Centres

Jagudan 327 7 334

Jobner 370 6 376
Sanand 27 - 27

Mandor 963 - 963
Total 1687 13 1700

During the rabi season 2021-22, 172 germplasm accessions were evaluated at Jagudan and
identified promising genotypes for yield attributing characters (Table 43).

Table 43. List of promising genotypes identified at Jagudan centre

Character Promising genotypes

. JC-95-22, JC-95-13, JC-95-35, JC-96-2, JC-96-47,
Plant height (cm) 23.8-38.6 JC-99-5 (dwarf in nature)
JC-94-61, JC-95-30, JC-95-72, JC-96-24 (with more
branches)
No. of umbels/plant 4.6-26.2 JC-99-16, JC-99-19, JC-99-23 (with higher umbels)
JC-95-32, JC-95-75, JC-96-1, JC-96-6, JC-99-22
(more umbellates)
JC-95-29, JC-95-114, JC-95-123, JC-96-7, JC-99-
24 (more seeds)

No. of branches/plant 2.6-4.8

No. of umbellate/ umbel JERREK0]

No. of seeds/ umbellate 4.6-6.6

At Jobner, seventy-seven germplasm accessions were evaluated and promising accessions viz., UC-216
(92.0 g), UC-316 (88.0 g), UC-277 (69.0 g), UC-347 (47.0 g), UC-298 (46.5 g), UC-328 (42.0 g), UC-
287 (41.5 g), UC-290 (38.5 g), UC-348 (36 g) and UC-282 (35.9 g) for seed yield were identified.
Similarly, a total of 963 germplasm accessions were evaluated at Mandor centre along with
checks GC 4 and MCU-9 in augmented design in which 111 accessions showed significant
improvement in seed yield over best check GC-4 (20 g/plot). While at Sanand, among the 27
new germplasm accessions collected and maintained eleven accessions recorded significantly
superior yield than check varieties GC 5 and GC 4. Among them, genotypes Piplon 2 (873.00 g plot?),
Uncharda (608.00 g plot?), Merta-1 (608.00 g plot?) and Indawar (569.50 g plot ) were the top yielders
and had very less infection of blight disease.

Screening of cumin entries for resistance against powdery mildew disease

A total of thirty-two (30+2) entries of cumin were screened for resistance against powdery
mildew disease at Jagudan during 2021-22. The minimum disease intensity was noticed in JCM
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104 (7.50%), while the maximum disease intensity was recorded in the entry JC 21-04
(28.25%). The powdery mildew incidence ranged from 7.50 to 28.25 percent.

Screening of cumin entries for resistance against blight disease

Among the 27 genotypes screened for resistance against blight disease at Jagudan, the
minimum disease intensity was noticed in JC-18-01 (20.3 %), while the maximum disease
intensity was recorded in CUM-43 (42.3 %).

Screening of cumin entries for resistance against wilt disease under wilt sick plot

Two hundred eleven (208+3) genotypes of cumin were screened for resistance against wilt
disease under wilt sick plot at Jagudan. Overall wilt incidence was very high. The minimum
disease intensity was noticed in GC 3 (40.25%) followed by GC 5 (42.50%), while the
maximum disease intensity (100%) was recorded in 179 genotypes. At Jobner, eighty-two
germplasm accessions were screened against blight and wilt diseases. Thirteen genotypes showed
moderately resistant reactions and eleven genotypes showed minimum incidence of wilt disease and the
rest of the genotypes showed susceptible and highly susceptible reactions against the wilt and blight
diseases.

Table 44. Performance of cumin genotypes under normal irrigation (E1) and staggered
irrigation (E2) conditions during rabi, 2021-22, at Jobner centre.

. Seed yield(g) in E1|Seed yield (g) in E2
E TOL |Rank | |Rank|STI [Rank
ntries Mean Rank m Rank (@) ank| SS ank| S an
0 8 8 7 9

8.78 1 7.57 1.21 0.73 0.81
5.96 14 5.38 16 058 4 052 5 039 16
11.20 6 8.55 4 265 14 126 11 117 5
9.05 8 8.40 5 065 5 038 4 093 7
7.97 13 5.54 15 243 13 162 16 054 13
11.73 4 11.19 1 054 3 024 3 160 1
5.84 16 7.01 12 -117 1 -107 1 050 14
5.51 18 4.12 18 139 9 134 14 028 18
8.46 11 7.51 9 095 6 060 6 078 11
12.95 3 9.81 2 314 15 129 12 155 3
8.23 12 6.17 14 206 12 133 13 062 12
5.65 17 6.27 13 062 2 -058 2 043 15
5.87 15 4.90 17 097 7 08 10 035 17
8.88 9 7.48 10 140 10 084 8 081 10
9.20 7 7.69 7 151 11 087 9 086 8
11.30 5 7.18 11 412 17 194 17 099 6
13.27 1 9.72 3 355 16 142 15 157 2
13.07 2 7.80 6 527 18 214 18 124 4
9.05 7.35

CV (%) EEE 6.69

1.12 0.82

Where, E1- Normal irrigation; E2- Staggered irrigation; Seed yield- seed yield per five plants (g); TOL- stress
tolerance: SSI- stress susceptibility index; STI- Stress tolerance index
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CUMI/CI/1.3: Identification of drought tolerance in cumin
(Jobner)

In this experiment on identifying moisture stress/drought tolerant lines in cumin, 18 genotypes
randomly selected from the germplasm repository at Jobner were sown in two environments,
namely, irrigated (E1-normal irrigation) and moisture stress (Eo-staggered irrigations i.e. half
of that provided in normal irrigation). The mean performance of genotypes indicated that the
genotypes viz.,, RZ-223, UC-298, UC-258, and UC-231 were superior under both
environments, while RZ-223, RZ-345, UC-298, UC-258, RZ-209, UC-231 and RZ-19 were
superior under normal while UC-258, UC-298, RZ-223, UC-228 and UC-231 were superior
under moisture stress condition compared to the other genotypes. Based on the stress
susceptibility index (SSI) genotypes UC-263, UC-331, UC-258, UC-231, UC-220, UC-296
and UC-217 were found to be the desirable genotypes for moisture stress conditions. Stress
tolerance index (STI) revealed that genotypes UC-258, RZ-345, UC-298, RZ-345, UC-228 and
RZ-209 had maximum tolerance to moisture stress (Table 44).

Crop Improvement

CUMY/CI/2.4: Coordinated varietal trial (CVT) in cumin
(Ajmer, Jagudan, Jobner, Mandor and Sanand)

Coordinated Varietal Trial on Cumin-2021-Series XI, was conducted successfully with 13
genotypes for the first year during Rabi, 2021-22 at 5 locations viz. Ajmer, Jagudan, Jobner,
Mandor and Sanand. There were significant differences among the 13 genotypes tested at
various AICRPS centres for seed yield and yield attributing characters. Mean performance of
genotypes across locations along with checks for seed yield, days to 50% flowering, days to
maturity, plant height, number of branches per plant, umbels per plant, umbellates per umbel,
seeds per umbellate, biological yield, test weight and volatile oil content, disease incidence
level are given in Table 45.

Table 45. Growth and yield performance of CVT cumin genotypes - series XI rabi, 2021-22

Days to
maturity
umbel

Entries

Days to 50%
flowering

o

—
> S
G_,A =
<€ |8
2L (E
© =]
o =

branches per
Number of
umbels per
Umbellates/
Number of
seeds per
Test weight (g)
Biological yield
(q ha)
Seed yield
(q ha)
Volatile oil (%)
Wilt (PDI %)
Blight (PDI %)

010\ 48.1 106.0 32.7 6.56 2.91

(0{0]\V/ I/l 62.9 120.3 32.4
(O10)\V/EN 62.5 117.7 40.5
010]\V/E¥864.0 124.0 38.5
(O10]\VE7IN 62.3 121.7 34.2
(OU]\V/EVil 64.7 122.3 39.5
O10]\V/E5108 61.3 118.0 36.4
10)\V/EH 66.5 123.3 40.4
O10)\/EP 66.9 124.7 40.4
(OU\V/EeXY 62.3 121.7 38.8
(O{U]\V/ Y 66.3 120.3 35.0

CUM-55
BB 2.6 120.2 37.0
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6.5 61.4
6.2 60.2
6.8 62.1
6.5 47.3
58 46.1
59 404
6.5 70.6
5.8 65.8
57 518
6.1 726

6.4 55.7
6.2 56.3

5.4
5.2
5.4
5.4
4.7
5.3
5.3
5.0
5.1
5.0

5.4
5.1

142
15.0
14.3
13.9
14.3
14.3
15.4
16.7
14.2
14.0

14.6
14.6

5.1
5.0
5.2
5.2
4.7
5.1
4.8
4.8
4.6
4.7

5.0
4.9

16.01 5.92
15.06 4.77
18.14 5.92
12.36 4.54
9.11 3.92
15.32 4.16
10.44 1.93
11.89 2.37
10.82 2.61
13.66 3.43

15.21 5.05
12.9 3.93

491
4.85
4.64
4.54
4.29
5.39
4.26
4.25
4.26
521

4.77
4.69

56.8
58.5
57.4
22.5
59.2
14.2
60.1
39.2
26.3
21.0

10.1
40.6
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Location-wise performance for seed yield is presented in Table 46. The mean seed yield of test
entries ranged from 1.92 g ha™*t0 5.92 g ha*. Two entries viz. CUM-47 (5.92 q ha'!) and CUM-
45 (5.92 g ha*) recorded around 17% better seed yield over best check CUM-55 (5.05 g ha?).
The analysis of variance revealed significant differences among the genotypes for seed yield
and yield-attributing characters. Among test genotypes, CUM-44 was an early flowering
genotype (48 days) whereas as CUM-52 flowered very late (66.9 days). Days taken to maturity
ranged from 106.0 to 124.7, plant height from 32.4 to 40.5 cm, number of branches per plant
from 5.7 to 6.8, umbels per plant from 40.4 to 72.6, umbellates per umbel ranged from 4.4 to
5.4. was higher for entry, CUM-47 and CUM-48 (5.2g) recorded maximum test weight whereas
CUM-53 (4.69) recorded the lowest.

Table 46. Seed yield (q hat) of CVT cumin genotypes across locations, rabi 2021-22

A | _JAG | JOB_| MDR | SAD | Mean | Rank
NG

| Entries |

2.55 1.67 263 479 2.91 10
1.63 5.28 6.35 733 8.99 5.92 2
1.23 6.41 3.60 6.94 5.66 4.77 4
099 630 608 829 794 592 1
2.78 5.95 2.68 6.67 285 419 5
NG 613 153 558 245 392 8
0.79 465 5.77 613 348 416 6
NG 178 155 208 229 1.92 13
NG 2,01 192 358 196 237 12
118 259 164 346 419 261 11
094 549 244 414 415 343 9
161 551 514 525 775 505 3
139 455 336 517 471 393

62.3 101 5312 125 20263

2653 1308 6.9 122 2542

Where, AJM: Ajmer; JAG: Jagudan; JOB: Jobner; MDR: Mandor; SAD: Sanand;
*NG: Not germinated.

Analysis of the volatile oil content of the twelve genotypes under CVT at Jagudan, Jobner, and
Sanand revealed significant differences among the genotypes. The maximum volatile oil of
5.39 % was observed in CUM-50, followed by 5.21 % in CUM-54. While a minimum of 4.25%
was recorded in CUM-52. CUM-45 ranked first in terms of volatile oil yield (31.77 L ha).

The minimum incidence of wilt in CUM-55 (10.1%) was followed by CUM-50 (14.2%) and
the maximum incidence in CUM-44 (62.3%). For blight incidence, none of the entries showed
resistance (PDI<10%) whereas three entries i.e. CUM-48 and CUM-44 showed highly
susceptible reaction (PDI > 50.1) against the blight disease.

g

U

1ICA R i

ICAR-AICRPS




ICAR-AICRPS Annual Report 2022 /

Crop Management

CUM/CM/ 5.5: Micronutrient management in cumin
(Jobner, Mandor, Ajmer)

The experiment on micronutrient management in cumin was started in 2019-20 with four
combinations of micronutrients (Zn alone, Zn + Fe, Zn + Fe + Mn and Zn + Fe + Mn + B) and
three application methods (soil application, foliar application and soil + foliar application).
Standard recommended POP was followed along with light irrigations and RDF (30-20-0). The
overall results from the trials at all the centres indicated that the application of micronutrients
resulted in a significant increase in all the growth and yield parameters (the plant height,
branches per plant, umbels per plant, umbellets per umbel, seeds per umbel, test weight, and
seed vyield) and lesser incidence of blight and powdery mildew in cumin, as compared to
control. Among the method of application, the soil and foliar application of micronutrients
resulted in higher gain over other methods of application. The data recorded at all the centres
along with pooled data analysis is given in Table 47.

Table 47. Pooled data on the effect of micronutrient management on seed yield and
economics of cumin at Jobner, Ajmer & Mandor conducted during rabi, 2019-22.

Treatment
retums

(Rsha)

Micronutrient

5070 77483 367 335 18266 151 3124 1457 036 385 32402 185
AP ser2 01074 382 308 28435 178 5414 30743 109 509 53084 223
6498 102430402 425 31143 181 6135 50812 128 563 61462 237
7016 100023389 428 20782 172 7128 66045 153 614 68283 2.38
7355 111945370 495 37852 183 8843 93520 199 705 81109 252
104 1563 006 53 169 2685 005

CD (P=0.05) 294 4453 018 148 483 7690 0.5

Method of application

Soil application 5824 85274 333 401 25834 165 5664 41560 1.07 517 50889 2.02
Foliar application 641.7 102560 4.17 409 29245 1.77 6071 50676 129 553 60827 241
SRR G ETE =16l 684.6 107340396 439 32207 1.80 6652 58716 139 596 66083 2.38
Em+ 8 1208 0.05 6.8 131 2173 0.04

CD (P=0.05) 28 3615 014 192 374 6224 012

The results obtained during rabi 2021-22 from the trial at Mandor showed that the application
of all micronutrients viz., zinc, iron and manganese with or without boron recorded
significantly higher plant height, umbels per plant, umbellets per umbel, test weight, seed yield
(7.35 kg ha?), net return and B:C ratio over other treatments. The application of 50%
micronutrient in soil application along with foliar spray significantly increased the plant height,
umbels per plant, umbellets per umbel, test weight and seed yield of cumin as compared to sole
soil application and foliar spray. Foliar spray of micronutrients was at par with application of
0% micronutrient in soil application along with foliar spray for branches per plant, net return
and B:C ratio. During the study, minimum percent disease index of Alternaria blight and

a1
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powdery mildew were recorded with zinc, iron, manganese and boron in soil and foliar
application.

The application of all micronutrients (zinc, iron, manganese and boron) at Jobner also resulted
in significantly increased the plant height, branches per plant, umbels per plant, umbellets per
umbel, seeds per umbel, test weight, seed yield, net returns, B:C ratio and incidence of blight
and powdery mildew in cumin as compared to control. The application of all micronutrients
viz., zinc, iron, manganese and boron recorded significantly higher plant height (33.84 cm),
branches per plant (7.92), seeds per umbel (27.57), test weight (4.60 g), net returns (Rs 111945
ha!) and volatile oil (2.85%) over application of iron and zinc, zinc alone but remained at par
with application of iron, zinc and manganese. Similarly, application of all micronutrients viz.,
zinc, iron, manganese and boron recorded significantly highest umbels per plant (20.30),
umbellets per umbel (5.70), seed yield (735.5 kg hat) and minimum incidence of blight (11.9
%) and powdery mildew (14.80%). The application of 50% micronutrients in soil application
along with foliar spray significantly increased the plant height (32.20 cm), branches per plant
(7.31), umbels per plant (18.79), umbellets per umbel (5.28), seeds per umbel (26.14), test
weight (4.38 g), seed yield (684.6 kg ha™), net returns (Rs 107340 hal), B:C ratio (3.96),
volatile oil (2.81%) and minimum incidence of blight (23.0%) and powdery mildew (22.2%).

Similarly, in the trial at Ajmer, the application of all micronutrients (zinc, iron, manganese and
boron) resulted in significantly higher plant height (31.0 cm), primary branches per plant
(8.87), umbels per plant (39.82), umbellets per umbel (6.08), seeds per umbel (36.87), test
weight (5.63 g), seed yield (884 kg ha?), net returns (Rs. 93529 ha'), B:C ratio (1.99) and
minimum incidence of blight (8.94%) and powdery mildew (3.94%). The soil application of
50% micronutrients along with foliar spray resulted in maximum plant height (28.9 cm),
umbellets per umbel (5.99), seeds per umbel (34.13), test weight (5.25 g), seed yield (6.65 q
hal), net returns (Rs. 58716 ha?), B:C ratio (1.39) and slightly higher incidence of blight
(20.34%) and powdery mildew (9.89%).

Overall recommendation

Application of half recommended dose of zinc, iron, manganese and boron as soil application
along with their foliar spray is recommended for obtaining higher yield and returns in cumin
crop.
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09 FENNEL

Genetic Resources

FNL/CI/1.1 Germplasm collection, characterization, evaluation, conservation
and screening against diseases

(Centres: Dholi, Hisar, Jagudan, Jobner, Kumarganj)

A total of 862 fennel germplasm accessions are being maintained by different AICRPS centres.
The details of the germplasm collection maintained are given in Table 48. Apart from these,
NRCSS, Ajmer also maintains a vast collection of fennel germplasm. About 100 accessions of
fennel were evaluated at NRCSS, Ajmer in two-row plots of 3.0-meter length each using AF-
2, AF-3, RF-101 & RF -205 as checks during 2021-2022. The most promising lines were AF-
255, AF-62, AF-149, AF-116, AF-137, AF-81, AF-297, AF-144, AF-28, AF-54 and AF-50.

Table 48. Fennel germplasm collections maintained at various AICRPS centres

Dholi 43 - 43

Hisar 180 - 180
Jagudan 160 2 162
Jobner 289 20 309
Kumarganj 168 - 168

Total 840 22 862

Among the forty-three germplasm accessions evaluated at Dholi for yield and quality, only
four accessions (RF-31, RF-74, RF-55 and RF-66) yielded more than the check variety,
Rajendra Saurabh. The highest yield was recorded in RF-31 (17.19 q ha*) followed by RF -74
(17.03 g hal) against check variety, Rajendra Saurabh (16.37 g ha). Among 138 accessions
of fennel accessions evaluated at Hisar, the seed yield ranged from 35.4 g plant™® (HF-120) to
98.4 g plant® (HF-184). The most promising lines were HF-103, HF-122, HF-184, HF-194,
HF-210, HF-219, HF-225, HF-230, HF-235 and HF-249. At Jagudan, the seeds per umbellate
ranged from 22 to 76.4 among the 81 entries evaluated. Promising genotypes identified were
JF-311, JF-427-1-1, JF-535-1 and JF-519. One hundred and twenty-nine inbred lines were
raised by bagging individual umbel with muslin cloth and on maturity seeds were harvested
separately to raise the lines for the next season at Jobner. A total of 168 germplasm accessions
of fennel were evaluated at Kumarganj centre. The highest yield was recorded in NDF-46 (53.6
g plant™) followed by NDF-52 (52.7 g plant?) and NDF-47 (50.5 g plant™).

Crop Improvement

FNL/CI1/2.7 Coordinated Varietal Trial (CVT) in Fennel

(Centres: Ajmer, Dholi, Hisar, Jabalpur, Jagudan, Jobner, Kumarganj, Navsari and
Pantnagar)

Coordinated Varietal Trial in Fennel-2021-Series XI, was conducted successfully with 13
genotypes for the first year during rabi, 2021-22 at 14 locations viz. Ajmer, Dholi, Hisar,
Jabalpur, Jagudan, Jobner, Kumarganj, Navsari and Pantnagar. There were significant
differences among the 13 genotypes at various AICRPS centres for seed yield and yield
attributing characters. Mean performance of genotypes across locations along with checks for
seed yield, days to 50% flowering, days to maturity, plant height, primary branches per plant,
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secondary branches per plant, umbels per plant, umbellets per umbel, seeds per umbellate, test
weight and essential oil content are given in Table 49.

Table 49. Growth and yield performance of fennel entries in CVT (rabi, 2021-22)

: Plnt | Primaty | SeCOMRY | \yyey | Umbelet | Seeds/ | Seedyied |  Test
1520 7.1 175 334 277 1338 1396  7.39
1544 7.4 204 297 283 1084 1339  6.83
1443 76 176 353 263 1755 1682  7.89
1458 80 233 349 271 1560 1690  7.34
1422 77 233 407 263 1629 1554 7.4
1469 7.6 238 370 274 1339 1482  7.44
1541 73 221 362 258 1539 1573  7.37
1554 74 214 376 268 1316 1594  7.47
1486 75 168 334 250 1492 1299 671
1425 82 275 397 268 1514 1566  7.64
1329 74 173 344 248 1400 1212 673
1423 78 262 320 256 1097 1309 6.1
1448 82 246 321 259 1362 1184 6.4
1466 76 217 351 265 1417 1447 711
o 8

e

Fig 24. Photograph of CVT in Fennel undertaken at A. Jobner, B: Hisar, C: Kumarganj
D: Navsari centres
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Location-wise performance for seed yield is presented in Table 50. Mean seed yield ranged
from 11.84 to 16.90 ¢ ha™. Four entries viz. FNL-133 (16.9 g ha), FNL-132 (16.47 q hal),
FNL-137 (15.97 g hat), and FNL-136 (15.73 q ha) recorded numerically higher seed yield
over best check FNL-139 (15.66 q ha?). The analysis of variance revealed significant
differences among the genotypes for seed yield and yield-attributing characters. Plant height
ranged from 132.9 to 155.4 cm, primary branches per plant ranged from 7.1 to 8.2, secondary
branches from 16.8 to 27.5, umbels per plant from 29.7 to 40.7, umbellets per umbel ranged
from 24.8 to 28.3. Test weight was highest in FNL-141 (6.11 g) and lowest FNL-132 (7.89 g).

Table 50. Yield performance (g ha?) of coriander CVT entries across locations (rabi,
2021-22)

SNIRECE 10.60 15.04 21.87 12.51 11.72 9.52 10.34 952 1545 13.96 8
SNIRES 14.10 1576 21.62 1317 1141 874 926 916 17.28 1339 9
SENTREZN 14.07 14.87 16.24 10.74 19.61 21.28 13.12 2574 1568 1647 2
INIPREED 15.71 17.76 19.62 10.96 15.28 18.97 12.47 23.02 1829 1690 1
SNTIREYIN 16.42 1457 1848 14.74 1321 17.71 13.73 12.28 18.76 1554 6
SNEER 1580 16.84 14.57 14.37 11.87 15.80 1052 13.75 19.82 14.82 7
SNIRERN 16.80 17.10 17.76 12.86 14.80 15.93 9.35 20.16 16.77 1573 4
SNIREA 18.95 16.82 18.80 12.72 14.10 14.27 11.73 21.04 1506 1594 3
SNTIRERIN 13.07 16.08 16.30 13.38 946 9.82 12.10 1250 1419 1299 11
BRI 1430 1505 1587 9.74 14.31 18.18 11.36 24.00 17.24 1566 5

Check
FNL-140
Check

FNESEEE 010 17.44 1744 931 9.73 5.92 10.25 20.00 18.63 13.09 10
SNBSS 8.89 16.30 14.05 9.07 943 491 941 16.73 17.74 1184 13

Mean 1461 16.16 17.49 11.68 12.88 13.02 11.10 16.83 16.93 14.50
ODN(RSES 349 161 08 276 273 157 218 313 244

CV (%) 1409 105 3.0 14.02 21.16 7.18 12.06 11.03 8.62

Where, AJM: Ajmer; DHI: Dholi; HSR: Hisar; JBR: Jabalpur; JAG: Jagudan; JOB: Jobner; KGJ:
Kumarganj; NAV: Navsari and PNR: Pantnagar.

13.02 1555 14.75 8.33 1252 8.18 10.65 10.95 15.16 12.12 12

FNL/CI/4.1 Quality evaluation in fennel
(Centres: Jobner)

The volatile oil content among the 14 genotypes under the CVT ranged from 1.93% in FNL-
140 to 2.43% in FNL-135 and FNL-142. The maximum volatile oil of 2.43% was observed in
FNL-135 as well as FNL-142 followed by FNL-139 (2.27%), FNL-130 (2.23%), FNL-133
(2.20%). FNL-132 ranked first in terms of volatile oil yield (46.19 | ha') followed by FNL-
133 (41.75 L ha't), FNL-139 (41.27 L ha). While lowest volatile oil yield of 11.86 L ha™* was

recorded in FNL-141 and 11.93 L ha! in FNL-142.
g/
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Crop Management

FNL/CM/5.1: Response of foliar application of iron and zinc on growth, yield and
quality of fennel

(Jagudan, Jobner, Dholi, Kumarganj, Mandor)

The second-year pooled results indicated that zinc and iron sulphate significantly increased the
plant height, umbels/plant, umbellets /Jumbel, test weight, seed, and biological yields, gross and
net returns and B:C ratio of fennel except in Jagudan. The pooled data of the effect of foliar
application of zinc and iron sulphate on fennel seed yield during rabi, 2021-22 along with net
returns and B:C ratio across testing locations is presented in Table 51.

Table 51. Pooled data on the effect of micronutrient management on seed yield and
economics of fennel at different testing locations conducted during rabi, 2019-22.

Treatment

vied | N e | yied | N Bc | vield ret,:re}:s* gc | Seed | Net | o
(q ha S raiio (0] S raiio (0] (Rs ha raiio VEEG | rETE ra'.[io
n (Rsha?) ha't (Rsha?) hatt h hal) | (Rsha?)

Zinc sulphate
Control 173 85 292 118 524 29 145 510 102 88 644 156

FO”(‘;‘;;E“&V 197 1002 312 133 632 32 165 602 109 105 849 204

Foliar spray
0.4%

F°'§‘g§/2ray 27 123 353 149 758 36 168 620 111 100 785 186

=il 030 225 005 0% 200 01 0% - - 08 - -
SN 05 637 013 073 570 02 097 - - NS - -

214 1125 336 144 716 35 166 608 110 111 917 219

©
o
ol

Iron sulphate
Control 179 87 301 120 535 29 145 510 102 88 644 156

BN 100 1017 315 132 628 32 158 556 101 111 915 215

Fo'gazﬁ/fray 214 1130 337 143 711 34 166 610 110 106 836 19

BN 219 1161 341 149 756 36 174 663 119 99 743 165

SEm (+) 030 225 005 026 201 01 032 - - 0.85 = -

C(?ng 085 637 013 073 570 02 097 - - NS - -

* Net returns are indicated as Rs. in x1000 ha®

During rabi, 2021-22 at Jobner, the foliar spray of 0.6% zinc sulphate recorded significantly
higher plant height (92.04 cm), umbels/plant (24.26), umbellets/Tumbel (20.26), seeds/umbel
(350.98), test weight (5.50 g), essential oil (1.80%), seed yield (22.73 q hal), biological yield
(59.20 q ha), net returns (Rs 122267/ha) and B:C ratio (3.53). The foliar spray of 0.4% iron
sulphate recorded significantly higher plant height (89.30 cm), umbellets/umbel (19.03),
seeds/umbel (327.82), test weight (5.20 g), essential oil (1.73%), seed yield (21.42 q hal),
straw yield (56.86 g ha), net returns (Rs 113010 ha') and B:C ratio (3.47). Similarly, at
Mandor, the foliar spray of 0.6% zinc sulphate recorded significantly higher plant height (149
cm), umbels/plant (35.6), umbellets /umbel (32.9), test weight (3.29 g), seed yield (14.91 g ha”

ICAR-AICRPS




ICAR-AICRPS Annual Report 2022 /

1), biological yield (62.33 g hal), net returns (Rs 75834 ha*) and B:C ratio (3.6) over control.
The foliar spray of 0.4% iron sulphate (which was on par with foliar spray of 0.6% iron
sulphate) recorded significantly higher plant height (149 cm), umbels/plant (35.5), umbellets
/umbel (32.6), test weight (3.30 g), seed yield (14.28 g ha1), biological yield (62.37 g hat), net
returns (Rs 71060 ha) and B:C ratio (3.4) over the foliar spray of 0.2% iron sulphate and
control. Among the 16 treatments, three treatments recorded significantly higher yield at Dholi
as compared to control, highest yield (19.71 q ha) was recorded in treatment (T14) — foliar
spray with FeSOa (0.6%) + ZnSO4 (0.4%) followed by 18.83 g ha! in Tis - FeSOa (0.6%) +
ZnSO4 (0.6%) as compared to check variety, Rajendra Saurabh (15.68 g ha'). At Kumarganj
also, the highest yield was recorded in treatment T12 (foliar spray of FeSO4 (0.4%) + ZnSO4
(0.6%)) (16.04 q ha*) followed by T13 (foliar spray of FeSO4 (0.6%) + ZnSO4 (0.2%)) (15.28
g hal) and T4 (foliar spray of FeSO4 (0.6%) + ZnSO4 (0.4%)) (14.10 g ha™) while the lowest
yield (10.76 g ha™) was recorded in control. However, at Jagudan centre, foliar application of
zinc (0.4%) and iron (0.2%) was on par with control for seed yield though higher seed yield
(11.12 g ha and 11.15 g ha* respectively) was recorded compared to control, higher B:C ratio
of 2.04 and 2.15 was achieved with the same treatments.

Fig 25. Photograph of Crop Management trial for evaluating the response of foliar
application of iron and zinc on growth, yield and quality of fennel undertaken at Jobner
centre
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10 FENUGREEK

Genetic Resources

FGK/CI/1.1 Germplasm collection, characterization, evaluation, conservation and
screening against diseases

(Centres: Dholi, Guntur, Hisar, Jagudan, Jobner, Kumarganj, Raigarh)

A total of 1479 fenugreek germplasm accessions are being maintained by different AICRPS
centres. The details of the germplasm collection maintained are given in Table 52.

Table 52. Germplasm collection of fenugreek in various AICRPS centres
Dholi 170 - 170 50
Guntur 124 - 124 124
Hisar 406 - 406 120
Jagudan 76 - 76 76
Jobner 473 12 485 345
Kumarganyj 204 - 204 204
Raigarh 14 - 14 14
Total 1467 12 1479 933

A total of 204 fenugreek germplasm accessions are being maintained and evaluated at
Kumarganj, the highest yield was found in NDM-49 (6.5 g plant™) followed by NDM-45 (6.1
g plant?), NDM-37 (6.0 g plant), NDM-92 (5.9 g plant) and NDM-54 and NDM-140 both
(5.8 g plant?). Three hundred forty-five) germplasm accessions were evaluated at Jobner,
promising accessions identified based on the seed yield per five plants are UM-131 (100.8 g),
UM-61 (93.8 g), UM-285 (88.8 g), UM-135 (88.5 g), UM-110 (88.5 g), UM-374 (87.5 g), UM-
133 (84.5 g), UM-246 (83.3 g), UM-377 (82.0 g), UM-136 (78.5 g), UM-379 (78.0 g), UM-
151 (76.8 g), UM-344 (76.0 g), UM-129 (75.5 g), UM-137 (74.5 g), UM-118 (72.8 g), UM-
354 (72.8 g), UM-376 (72.8 g), UM-305 (71.8 g), UM-106 (70.5 g), UM-361 (70.3 g), UM-
281 (69.8 g), UM-10 (69.5 g), UM-145 (69.5 g), UM-267 (68.5 g), UM-141 (68.3 g), UM-142
(67.5 g), UM-146 (67.5 g) and UM-355 (67.3 g).

Among the 124 genotypes evaluated at Guntur, twenty-one recorded significantly higher yield
than the best check Lam Sonali (4.96 g plant?). The top five performing entries are LFC-122
(6.57 g plant™®), LFC-41 (6.38 g plant®), LFC-32 (6.23 g plant™), LFC-82 (6.22 g plant™) and
LFC-38 (6.21 g plant?). Among the accessions evaluated, the accession LFC-7 recorded
highest fresh yield at 7, 14 and 21 DAS followed by LFC-2. One hundred twenty accessions of
fenugreek were evaluated at Hisar along with Hisar Sonali, Hisar Suvarna and Hisar Mukta as
checks and among them, the most promising accessions for seed yield were HM-343Y, HM-
421, HM-429, HM-436, HM-440 and HM-464. At Jagudan, 76 germplasm accessions were
evaluated along with two checks viz., GM-1 and GM-2 and promising genotypes were grouped
for specific traits. A total of 14 accessions (11 germplasm + 3 released varieties) of fenugreek
maintained during rabi 2021-22 at CARS, Raigarh were evaluated in which IFGS 11 (14.2 q
hal) had maximum seed yield followed by IFGS 9 (13 q ha) over checks RMT 305 (10.3 q
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ha!) and Gujarat 2 (9.3 q ha*). Among 50 fenugreek accessions evaluated at Dholi, RM-188
(92.72 g per five plants; 17.07 q hal) and RM-112 (91.60 g per five plants; 16.92 q hal)
recorded higher yield than best check variety, Hisar Sonali (91.60 g per five plants; 16.85 g ha”
1

).

FGK/CI/1.3 Identification of drought tolerant source in fenugreek

(Centre: Jobner)

Eighteen genotypes randomly selected from the germplasm were sown in two environments,
namely, irrigated (normal irrigation) and drought (staggered irrigation i.e. half of that provided
in normal irrigation). The genotypes, RMt-354, UM-216, RMt-305, UM-162 and UM-373
were the better yielders under normal conditions, while UM-329, RMt-354, RMt-305, UM-300
and RMt-361 were better under stress compared to other genotypes. Based on stress indices,
RMt-354, RMt-305, UM-329, UM-216 and RMt-361 were found to be the desirable entries for
drought conditions.

Fig 26. Field view of fenugreek crop improvement trials undertaken at A: Jabalpur B:
Guntur C: Raigarh D: Pantnagar centres

Crop Improvement

FGKI/CI/2.5 Coordinated Varietal Trial in fenugreek Series-XI, 2021

(Centres: Ajmer, Dholi, Hisar, Jabalpur, Jagudan, Jobner, Kumarganj, Navsari,
Pantnagar, Kota, Raigarh, Kalyani)

The CVT of fenugreek was started in 2021-22 with the objective of evaluating promising
fenugreek entries across the coordinating centres in the country for yield and other attributes.
The trial was conducted with 17 genotypes during rabi, 2021-22 at 12 locations and there were
significant differences among genotypes at various AICRPS centres for seed yield and yield
attributing characters.
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Table 53. Yield performance (q ha?) of fenugreek CVT genotypes across locations

e W 014 i 0B KL K R

[FEZ&EEMN 11.0 204 215 198 9.4 19.1 10.8 17.9 13.1 19.0 14.65

(e &V 12.4 17.1 21.8 19.2 155 18.6 88 10.6 204 16.2 21.4 81 15.82

[FEEVERN 12.1 20.1 22.1 21.1 10.2 20.7 7.4 12.2 20.2 155 19.2 6.3 1558 9
(e &V 14.3 17.9 23.2 18.3 105 17.8 7.3 14.3 19.0 148 21.2 7.6 1551 10
(e &V 10.4 15.1 20.0 18.8 17.7 18.6 7.8 12.8 19.2 16.7 21.2 6.9 1543 6
[FeZ&V 10.6 16.9 18.3 13.0 11.1 20.3 10.3 10.6 17.0 17.3 169 7.2 1411 15
e &V 135 19.6 24.5 19.4 105 21.3 7.9 10.1 23.8 16.8 241 6.6 1651 2
[Fe &V 10.8 165 19.8 17.2 18.3 20.6 9.1 10.5 20.9 165 19.3 6.8 1552 5
(e &V 12.0 21.2 21.1 17.2 10.3 19.8 8.1 13.3 22.0 16.2 24.2 7.7 1608 3
[FEEEN 12.7 17.1 20.3 19.7 15.1 19.3 8.2 14.2 189 14.6 19.1 104 1579 8
[FE &N 14.9 17.1 22.4 181 125 21.4 7.8 11.8 17.3 156 239 8.0 1590 7
[FE&T7 11.9 144 19.3 16.0 12.3 19.0 9.7 143 16.4 154 21.1 91 1491 11
8.8 16.0 16.0 13.6 7.9 150 7.4 129 152 11.6 13.7 12.9 1257 16
[Fe &N 12.9 16.1 21.0 25.3 16.2 19.7 86 11.8 19.1 16.0 24.1 162 1725 1

Fcﬁe’élfs‘r’ 12.4 16.3 20.8 19.3 105 19.3 9.8 122 16.0 162 162 6.5 1463 12

Fcﬁe’;f% 10.6 16.0 20.0 19.4 11.0 21.8 7.9 115 15.8 12.2 19.7 11.3 1476 13

[VEER 12.0 17.3 20.8 185 12.4 195 8.4 12.1 18.7 153 20.3 8.6 1531 -
[eYes)] 29 15 21 56 25 22 05 25 32 22 29 29 - -
146 52 61 136 121 72 - 126 101 88 88 19 - -

Where, AJM: Ajmer; DHI: Dholi; HSR: Hisar; JBR: Jabalpur; JAG: Jagudan; JOB: Jobner; KLN: Kalyani;
KOT: Kota; KGJ: Kumarganj; NAV: Navsari; PNR: Pantnagar; and RAI: Raigarh.

All 15 test genotypes surpassed the seed yield of checks. FGK-154 (17.25 q ha™) recorded the
highest yield followed by FGK-147 (16.51 g ha*) with 14 and 10 % yield gain respectively
over the best check, FGK-156. The location average ranged from 8.35 g hain Kalyani to 20.75
g hatin Hisar.

Screening of germplasm entries against powdery mildew disease

In rabi 2021-22, CVT fenugreek genotypes were screened against powdery mildew and downy
mildew disease under at Jobner. Among them, five genotypes viz., FGK-143, FGK-147, FGK-
148, FGK-151 and FGK-156 showed moderately resistant and the rest showed susceptible and
highly susceptible reactions against the powdery mildew. Five genotypes viz., FGK-144, FGK-
148, FGK-149, FGK-151 and FGK-156 showed moderately resistant and the rest showed
susceptible and highly susceptible reactions against the downy mildew.

FGKI/CI/3.7 Chemo-profiling for identification of industrial types among the
released varieties of fenugreek

(Centres: Ajmer, Coimbatore, Guntur, Dholi, Hisar, Jobner, Kumarganj)

At Guntur, three released varieties viz., LS-1, Lam Methi-2 and Lam Sonali were analysed for
oleoresin content, crude fibre, carbohydrate content, fixed oil and protein content. Among
them, Lam Mehti-2 recorded 4.3% oleoresin followed by Lam Sonali and LS-1. Chemo-
profiling (by HPLC) of fenugreek varieties viz., CO 1 and CO 2 at Coimbatore revealed that
diosgenin content in CO1 and CO2 was 0.71 and 0.79 %, whereas the trigonelline content was
0.52 and 0.50 %) respectively.

"
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Crop Management

FGK/CM/5.9. Standardization of drip irrigation interval and method of
micronutrient fertigation in fenugreek

(Centres: Ajmer, Coimbatore, Jobner, Pantnagar)

The experiment on standardizing drip irrigation interval and method of micronutrient
fertigation in fenugreek was started in 2019-20. The treatments consist of four drip irrigation
intervals (2, 4, 6 and 8 days) and four micronutrient application methods (control, soil
application, foliar application and fertigation). During the third and final year of testing (2021-
22), results revealed that drip irrigation at an interval of 4 days recorded better growth, yield
attributes, seed yield and net returns at all the locations which were at par with drip irrigation
at 2 days intervals. The 4 days interval of drip irrigation produced seed yield of 18.02, 25.16
and 16.56 q ha at Jobner, Ajmer and Pantnagar respectively with net returns of Rs 68829, Rs
131819 and Rs 62145 ha* respectively in Fenugreek. The water use efficiency of 7.93, 8.98
and 9.67 kg ha' mm was obtained at 4 days interval drip irrigation at Jobner, Ajmer and
Pantnagar respectively. Application of micronutrients through fertigation being at par with
foliar application recorded better growth, yield attributes and seed yield (17.19, 26.90 and
16.76 g ha*, with net returns of Rs 61063, Rs 142186 and Rs 61225 ha* and B:C ratio of 2.04,
2.42 and 2.08). Also, the water use efficiency was 7.70, 9.53 and 9.25 kg ha™ mm at Jobner,
Ajmer and Pantnagar, respectively.

Overall recommendation
Drip irrigation at four-day intervals along with fertigation of micronutrients (Zn, Fe, Mn, B,
Mo) in fenugreek is recommended for higher yield and economic returns from fenugreek crop.

Table 54. Crop yield obtained and estimated economics of micronutrient fertigation
experiment in fenugreek conducted during rabi, 2021-22 at different centres.

Treatment | Seed . ; A~ .~ | Downey |Powdery | Downey | Powdery
yield : : : . . . :
mildew | mildew | mildew | mildew

Drip irrigation interval

YT 1679 7.30 2.08 2569 9.21 241 1426 896 205 3300 3094 1875 23.08

TTETE 18.02 7.93 2.22 2516 898 2.34 1656 967 2.18 2292 1845 17.66 18.83
D 15.25 6.88 1.90 24.33 8.73 224 1542 810 188 2653 2397 1563 1221

CICEI 14.85 7.08 1.85 23.06 833 204 1517 840 1.80 3057 27.92 1422 828

T 020 009 0.03 034 043 005 0.36 0.8 005 041 023 107 097
IFSIEN 059 027 0.08 121 044 047 064 075 007 121 07 NA 315
Method of application

ST 14.08 6.36 2.00 21.69 7.87 2.33 1337 725 2.01 4258 418 2297 21.69
PRl 16.38 7.32 1.94 23.56 849 195 1466 862 192 2675 2840 1328 12.52
TUL e 17.26 7.81 2.06 26.09 937 234 1547 905 202 234 1248 1391 15.20
TSN 17.19 770 2.04 26.90 9.53 242 16.76 9.25 208 2028 1860 16.09 1298

I 0.17 008 0.02 065 023 007 035 055 003 026 018 081 075
IFSIEN 049 022 006 190 066 022 056 145 007 073 05 233 215
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SS/CM/4.1: Intercropping of seed spices with vegetables for higher yield and
income
(Jobner, Dholi, Kumarganj, Raigarh, Jagudan, Jabalpur)

Among the different intercropping systems, the higher fennel equivalent yield of 20.34 ¢ ha*
was recorded under fennel + carrot intercropping which was at par with fennel + cabbage
(19.71 g ha't). But, higher net return (Rs. 114704 ha*) and B:C ratio (2.67) were obtained with
fennel + cabbage intercropping. At Jobner, the results showed that intercropping of vegetables
significantly influenced growth, yield attributes and yield of fennel and coriander. The sole
fennel and coriander recorded higher growth; yield attributes and yields as compared to
intercropping with vegetables. The results indicated that intercropping of vegetables also
significantly influenced fennel equivalent yield and economics. Significantly higher fennel
equivalent yield (32.7 g ha™) and net returns (Rs 195533 ha) were recorded with fennel +
garlic intercropping, closely followed by sole garlic (fennel equivalent yield of 31.7 g ha* and
net returns of Rs 179488 ha). The highest net return of Rs. 357760 ha® with a B:C ratio of
3.57 was obtained in coriander + cabbage intercropping followed by fennel + cabbage
intercropping (net return Rs. 316940, B:C ratio - 3.19) and in cabbage sole crop (net return Rs.
280100, B:C ratio 3.07). The least net return (Rs.36340) with least B:C ratio (1.18) was
recorded in garlic sole crop at Kumarganj. Among all the treatments, net returns of 3.26 lakhs
ha! and B:C ratio of 2.68 was recorded in coriander + garlic at Raigarh. At Dholi, the yield of
coriander was highest in those intercropped with garlic (14.61 q ha) whereas the yield in
coriander cv. Rajendra Dhania-1 alone as sole crop was 18.58 q ha™l. The yield of fennel
intercropped with garlic was found to be maximum (10.16 g ha') as compared to other
vegetable crops, whereas the yield of fennel variety, Rajendra Saurabh as the sole crop was
16.81 g hat. Among the vegetables (garlic, carrot & cabbage), the maximum yield of carrot
(47.84 q ha) and cabbage (188.59 q ha™) was obtained in intercropping with fennel while the
maximum vyield of garlic (44.73 q ha™) was recorded in intercropping with coriander. The
highest fennel equivalent yield of 42.26 g ha™ was recorded in intercropping of coriander with
garlic consequently resulting in the highest B:C ratio of 2.18. The details regarding the yield
obtained, net returns received and BC ratio for each intercropping treatment at different
AICRPS centres are given by Table 55.

gl ¥ - =

P

co Ny = X = = Xa?
Coriander + cabbage Coriander + carrot

Fig 27. View of intercropping of vegetables with seed spices at Jabalpur
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Table 55. Effect of intercropping of vegetables with seed spices on yield at AICRPS

| DHI | JBR | JAG | JOB | KG | RAI |

centres

Treatment  Ivierdl M€t | BC [viql M€t | BC [yl Nt | BC |y sl et | BC |y | net | BC |\, net | BC
Ylfld Ratio Y'fld returns|Ratio Y'fld returns|Ratio Y'fld returns|Ratio Y'fld returns|Ratio Y'fld returns|Ratio
1.9 24 1.7 4.9 1. 1.7

NIRRT 30.7 1.69 32.5 1.92 12.4 0.63 32.7 1.96 57.8 0.97 1.4 40.2 2.50
ENERIEl O 234 096 1.3 18.0 1.75 2.8 20.3 0.89 1.2 198 1.06 3.5 352 0.71 15 799 1.57 1.6
NN ERAOEEREY 36.1 1.45 1.4 14.0 112 21 19.7 115 2.7 255 145 42 798 3.34 33 1273 1.05 1.2
(O G ERACEN W 42.3 219 23 322 417 29 102 047 14 279 152 3.6 674 1.74 18 462 3.26 2.7

(oI EGERAeEl ) 28.1 1,18 1.8 134 1.06 2.1 145 044 06 184 0.97 34 446 136 2.0 81.7 164 1.7

Coriander +
Cabbage

ENLEEG R 16.8 0.67 1.1 17.3 2.02 45 89 033 09 191 1.01 34 144 036 1.7 112 040 06
o ENGEELER 212 089 1.7 113 1.11 29 91 039 1.1 141 072 3.1 234 060 1.8 123 055 038
39.3 1.86 1.5 41.8 465 49 66 0.18 05 317 1.79 4.1 50.3 047 1.2 50.6 3.65 2.4

(02 (IS 34.0 144 1.7 147 155 34 248 088 08 155 0.68 24 432 129 20 92 210 1.8

(N 550 206 1.4 160 155 28 9.0 024 05 268 151 40 692 280 3.1 2‘;5' 105 1.1

SEm# 35 NA NA 12 014 017 1.8 NA NA 069 0.05 0.1 1.7 0.10 0.1 2.78 0.00 0.1

(X[ 10.5 N/A NA 35 04 051 52 NA NA 196 0.15 03 50 030 02 NA NA NA
*Yield: in g ha'*; net returns: in lakhs INR; BC Ratio: Benefit-Cost Ratio.

~
=
~

182 1.9 123 081 1.8 154 082 2.0 249 1.35 3.6 81.3 3.58 3.8 126.8 1.02 1.2

Crop Protection

SS/CP/7.1: Survey and monitoring of diseases and insect pests of seed spices for
the development of prediction models.

(Jobner, Jagudan, Guntur, Kumarganj, Raigarh, Dholi, Kalyani, Sanand, Coimbatore)
As part of this project, it is envisaged to conduct surveys in farmer’s fields of cumin, coriander,
fenugreek, fennel, ajwain and nigella for the prevalence of various diseases and insect pests
during the cropping season. Also, the local popular/ susceptible variety of cumin, coriander,
fenugreek and fennel crops were planted in experimental plots. Plots (5m x 5m) were
maintained under natural conditions without any plant protection measures for any of the pests/
disease on seed spice crop. Observations for diseases and pests along with meteorological
factors were recorded during crop germination to maturity at weekly intervals. Standard
package of practices was followed in these plots except plant protection measures.

Field survey of diseases and insect pests of seed spices

The Dholi centre conducted the field survey for analyzing the incidence of diseases and insect
pests of seed spices (coriander and fenugreek) in the Samastipur district of the state of Bihar.
The Coriander crop was found to be affected by stem gall disease caused by Protomyces
macrosporus. Disease incidence was found to be in the range of 18.42 to 44.17%, with a mean
disease incidence of 31.02%. The crop was also found to infested by aphid population per plant
ranging from 18.60 to 28.40 with mean aphid population of 22.88 per plant. While no disease
was observed in fenugreek. But the fenugreek crop was also found to be infested by aphid in
the surveyed area. The number of aphids ranged from 18.20 to 26.80 per plant with mean aphid
population of 22.0 per plant. Nigella was not found to be cultivated by the farmers in the
district.

-
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Surveys were conducted by Jobner centre in the seed spices growing areas of Jaipur, Ajmer,
Nagaur, Jodhpur and Jaisalmer in Rajasthan. The details of the field survey are summarised in
Table 56.

Table 56. Incidence of pests and diseases on farmer fields (2021-22)

Cumin Blight (PDI) 31.30 Jaipur (Locations: 06),
Wilt (%) 23.60 Ajmer (Locations: 04),
Powdery Mildew (PDI) 2.80 Nagaur (Locations: 08),
Aphids/Umbel 38.26 Jodhpur (Locations: 07),

OGS Powdery Mildew (PDI) 15.32 a;d Jélsaln(l)f;r
Aphids/Umbel 32.50 (Locations:06)

|20 LTSS '@ Downy mildew (PDI) 8.30
Powdery mildew (PDI) 18.50

- Aphids/plant 13.40
Fennel Ramularia blight (PDI) 4.50
- Aphids/Plant 39.45

During the survey in the state of Chhattisgarh, maximum disease intensity of powdery mildew
25.23 percent found in powdery mildew of coriander in Taldevari village of Baramkela,
17.98% Alternaria leaf blight of coriander in Bhaghanpur Village and 7.8 percent of root rot
of fenugreek found in Bhaganpur village of Baramkela block. A survey was conducted by
Kalyani centre in two districts of West Bengal (North and South Dinajpur) where nigella was
cultivated moderately in the state to identify different diseases and pests occurring in those
areas and to assess the severity of different diseases and pests. Nine well-distributed locations
within those districts were selected for the survey. In each location, the survey was done at 3
different places. No pest was found in any of the places. However, wilt disease caused by
Fusarium oxysporum f. sp. cumini was evident in all the fields surveyed. The disease incidence
varied from 43.7 to 68.8% in different places of both the districts with a mean incidence of
56.99% and 63.36% in North Dinajpur and South Dinajpur districts of West Bengal,
respectively.

An intensive diseases and insect pests survey was conducted at Ravanapuram,
Ganapathipalayam and A. Nagoor villages of Tirupur district by Coimbatore centre. In the
observation plot, only powdery mildew (mean: 42.53 PDI) was recorded at the flowering to
maturity stage of the crops. (Fig. 28). In case of field survey in Gujarat conducted by Jagudan
centre, the incidence of blight and powdery mildew in cumin was moderate to high at different
surveyed locations. The aphid and thrips infestation were very low in cumin. In fennel, the very
low infestation of Ramularia blight and aphid was recorded. In Ajwain, no incidence of any
pests and diseases was noticed. The Off-farm survey on insect pests and disease on seed spices
conducted by Kumarganj centre for the year 2021-22 in various locations across Uttar Pradesh
revealed that coriander crops are grown at Ayodhya, Ambedkar Nagar, and Sultanpur are
affected by stem gall disease and aphids. The percentage of stem gall disease incidence in
affected areas ranges from 22.66% to 43.80% in Ayodhya, 24.20% to 34.30% in Ambedkar
Nagar, and 25.00% to 35.10% in Sultanpur. However, fenugreek crops in all locations were
found to be free from any disease. Similarly, the aphid attack on coriander at Ayodhya ranged
from 15.1% to 33.0% (highest in Gosainganj), in Ambedkar Nagar, it was 13.7 to 29.4%
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(highest in Khaspur), and in Sultanpur it was 5.5 to 30.2% (highest in Bahurawan). For
fenugreek, the range of aphid attacks at Ayodhya was 13.3% to 31.2% (highest in Mashodha).

A = I\

- Ravanapuram, Tamil Nadu, India : iz A.Nagoor, Tamil Nadu, India
' * Unnamed Road, Ravanapuram, Tamil Nadu 642205, India - SH 21, A.Nagoor, Tamil Nadu 642205, India
~ Lat 10.669984° 1 & Lat 10.672203°

" Long 77.168672° s > "= Long 77.128871°
Google 12/01/22 01:28 PM X 4.12/01/22 01:46 PM
ot R ETTE P iy L - e - BG SR T

Fig. 28. Field view of trials plots for the survey and monitoring of diseases and insect
pests of seed spices for the development of disease prediction models

Monitoring diseases and insect pests of seed spices in the Institute farms

At Dholi, the coriander crop (Rajendra Swati) was grown in a plot (5 m x 5 m) under natural
conditions without any plant protection measures and was found to be affected by stem gall
disease caused by Protomyces macrosporus. The average disease incidence was found to be
34.67% and an average population of aphid/5 twigs was observed to be 13.2. The average
population of aphids/5 twigs was found to be 14.7 in fenugreek (var. Rajendra Kanti), while
no incidence of powdery mildew/ downy mildew disease was observed. In fennel, no disease
(Ramularia blight, Powdery mildew) or insect pest (aphid, seed wasps) were observed.
Similarly, in Ajwain also, no disease (root rot) and insect pest (aphids, lugus bug) were
observed. In Nigella also, no disease (root rot) or insect pest (termite, capsule borer) was
observed.

On monitoring the disease and insect pest status of seed spices in the university farm at
Jagudan, it was revealed that the incidence of blight was moderate to high (59.50%) in cumin.
The powdery mildew (25.00%) was recorded with lower intensity in cumin. The aphid index
was recorded was recorded higher as 75.4 whereas, the thrips population was observed as 3.0
per plant. In fennel, Ramularia blight was recorded maximum with 38.50PDI. The aphid index
was slightly higher (75.6 per plant). The incidence of seed wasps was not observed during the
experimentation period. In coriander, the intensity of powdery mildew (28.75%) was moderate.
The aphid index was 55.4 per plant, whereas no seed wasp infestation was noticed. In
fenugreek, the powdery mildew intensity was high (42.50%). The aphid index was 45.5,
whereas leaf hopper was 2.9 per plant. In Ajwain, the incidence of pests and diseases viz., root
rot, aphids, lygus bugs etc. was not recorded.

At Coimbatore, the experiment was laid out at the College Orchard, HC & RI, Coimbatore with
the coriander variety, CO (CR) 4 and fenugreek variety CO-2. Diseases and pests incidence
along with meteorological factors were recorded under natural conditions from crop
germination to maturity at weekly intervals. In coriander, powdery mildew severity (45.00 PDI)
was recorded at the flowering to maturity stage of the crop.

At Raigarh, the powdery mildew severity was 29.5 PDI and 22.3 PDI recorded at the flowering
to maturity stage of the coriander and fenugreek. Whereas the aphid incidence measured by
aphids’ count/plant was 280 and 300 respectively in coriander and fennel.
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11 AJWAIN

Genetic Resources

Germplasm collection, characterization, evaluation and conservation
(Centres: Ajmer, Guntur, Hisar, Jagudan, Jobner, Kumarganj, Raigarh)

A total of 332 Ajwain germplasm accessions are being maintained by different AICRPS
centres. The details of the germplasm collection maintained are given in Table 57.

Table 57. Germplasm collection of Ajwain maintained in various AICRPS centres

. Unique collections IC number
Centre No. of accessions . .
registered obtained
127 50 50

Ajmer

5)

Raigarh 4 1 1

Guntur 101 - 35
Hisar 56 - =
Total 332 55 90

Kumarganj 44

Crop Improvement

AJN/CI/2.2 Coordinated Varietal Trial

(Centres: Ajmer, Guntur, Hisar, Jobner, Jagudan, Kumarganj, Raigarh)

Coordinated Varietal Trial on ajwain-2019, was conducted successfully with 11 entries for the

third year during rabi 2021-22 at 7 locations viz. Ajmer, Jobner, Jagudan, Raigarh, Hisar,
Kumarganj and Guntur.

Table 58. Growth and yield parameters of CVT on ajwain-2019 rabi, 2021-22

umbel

Entries

Seed yield
(kg/ha)
Days to 50%
flowering
Plant height
(cm)
Primary
branches/
Plant
Secondary
branches/
Plant
Umbellets per
Seeds per
umbellate
Test weight
(9
Essential oil

AJN-01
AJN-02
AJN-03
AJN-04
AJN-05
AJN-06

AJN-07

AJN-08

AJN-09

AJN-10
Check
AJN-11
(Check)
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Fig. 29. Plate showing the photographs of 11 entries contributed in CVT, Ajwain-2019

Location-wise performance for seed yield is presented in Table 58 and 59. Mean seed yield
ranged from 8.9 - 10.7 g ha™*. Four genotypes viz. AJN-07 (10.7 g ha™), AIN-06 (10.43 q ha"
1), AIN-01 (10.43 g hat), and AJN-02 (10.3 g ha) recorded numerically higher seed yield
over best check AJN-11 (10.27 g ha'l). The analysis of variance revealed significant differences
in seed yield and yield attributing characters among the genotypes. AJN-05 flowered most early
at 88 days whereas AJN-11 was the last to flower with 104.9 days. Plant height ranged from
106.3 to 113.8 cm, primary branches per plant ranged from 9.2 to 11.1, secondary branches
from 48.2 to 72.0, umbels per plant from 148.8 to 181.0 and the umbellets per umbel ranged
from 19.6 to 25.6. Test weight was maximum in AJN-06 (2.7 g) whereas it was lowest in AJN-
10 (1.9 g). AIN-01 (5.9%) recorded the highest essential oil content and was least in AJN-06
(4.7%).
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Table 59. Yield performance (q ha?!) of Ajwain CVT entries across locations

s | A | rn | &) | 340 | 308 | A | TR | wean | Rank
178 101 108 169 6.9 3.1 75 104 14
163 117 118 169 6.9 5.9 26 103 4
130 126 87 139 48 7.1 3.9 9.1 9
135 127 83 128 51 9.1 35 9.3 10
170 9.3 72 117 52 9.2 5.2 9.2 6
199 81 112 155 7.2 5.3 59 104 15
205 116 124 131 73 5.1 49 107 2
187 123 91 128 6.8 5.7 6.0 102 5
203 88 100 144 6.1 4.6 2.7 9.6 3
165 95 96 133 57 35 4.4 8.9 8
Check
216 119 93 141 46 4.7 57 103 7
Check
177 108 99 141 6.1 5.8 4.8 9.9 -
2.9 15 2.1 5.6 2.5 2.2 0.5 2.5 -
146 52 61 136 121 72 - 126 -

Where, AJM: Ajmer; HSR: Hisar; KGJ: Kumarganj; JAG: Jagudan; JOB: Jobner; RAI: Raigarh; GTR:
Guntur.
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12 NIGELLA

Genetic Resources
Germplasm collection, characterization, evaluation and conservation
(Centres: Dholi, Guntur, Hisar, Jagudan, Jobner, Kumarganj, Raigarh)

A total of 109 accessions of nigella is being maintained by various AICRPS centres (Table 60).
During 2021-22, Kumarganj centre evaluated 37 accessions for yield and yield contributing
traits. NDBC-20 recorded maximum yield (9.2 g plant?) followed by NDBC-7 (8.9 g plant™)
and NDBC-19 & NDBC- 31 (8.7 g plant™). Similarly, out of seven accessions of nigella
maintained at CARS, Raigarh, Chhattisgarh Nigella 1 is identified for release through
Chhattisgarh State Seed Sub-committee, Raipur, Chhattisgarh. IC number obtained from
NBPGR, New Delhi, and DNA fingerprinting completed from IISR, Kozhikode. The
preparation of the notification proposal is in progress.

Table 60. Germplasm collection of nigella maintained in various AICRPS centres

Centre No. of accessions Unlque_collectlons IC number obtained
registered
38 10 10

Ajmer

Kumarganyj 37 Nil 5
Raigarh 7 1 1
Pantnagar 19 Nil Nil
Hisar 8 Nil Nil
Total 109 11 16

Crop Improvement
NGL/CI/2.2 Coordinated Varietal Trial on nigella-Series 11 (2021-22)
(Centres: Ajmer, Hisar, Kota, Kumarganj, Raigarh, Pantnagar)

The CVT of nigella was started during the rabi season of 2019-2020 for evaluating promising
nigella accessions across the coordinating centres in the country for yield and its components.
The experiment was laid out in RBD design with a total of nine genotypes including two
checks, with three replications. During its third year of evaluation, NGL-07 was found to be
the best-performing genotype in terms of seed yield, yielding an average of 8.29 ¢ ha, across
test locations, showing a 2.21 percent higher yield over the check, Pant Krishna (NGL-09). The
genotype NGL-07 ranked first for its performance for yield at Hisar (12.5 q ha?l) and
Kumarganj (8.68 q ha'), The mean performance of the genotypes at various locations during
2021-22 is given in Table 61.

Significant differences were observed for all the parameters at Ajmer. Plant height ranged from
67.3 to 75.7 cm, the number of siliqua/ plants from 54.0 to 64.7 and the number of seeds/
siliquae from 63 to 68. Maximum seed yield (16.56 q ha'*) was recorded in NGL-03, followed
by NGL-05 (15.12 g ha'?). Significant differences were observed for all the parameters at Hisar,
with plant height ranging from 72.8 to 83.5 cm, siliqua per plant from 102.2 to 138.8 and seeds
per silique from 84.0 to 101.3. Maximum seed yield (12.50 q ha™) was recorded in NGL-07
followed by NGL-01 (10.90 g ha) and NGL-03 (10.80 q ha™), respectively. Maximum vyield
was recorded in NGL-07 (8.33 q hal), followed by NGL-01 (7.29 g ha) and NGL-06 (7. 08
q ha) at Kumarganj. While at Raigarh, the local check, CG Karayat 1 recorded maximum seed
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yield (4.6 q hal), followed by NGL-09 (4.5 q ha*) and NGL-08 (4.2 g hal). The variety, CG
Karayat-1, has been identified for Chhattisgarh state through CG State Seed Certification
Agency during 2021, and the IC number (1C643949) has been obtained.

Table 61. Yield performance (g ha) of nigella entries in CVT across locations

NGL-01 13.41  10.90 7.92 7.17 2.43 4.73 7.76

5
1282 923 806 767 38 528  7.82 4
1656 10.80  6.25 703 364 373 8.00 3
1452 834 7.8 8.03 278 564 7.73 6
1520 813 667 547 203 476  7.04 9
1463 791 750 770 351  4.86 7.68 7
1429 1250  8.68 713 240 475 8.29 1
1272 876 764 545 428 554  7.40 8
1382 982 722 703 456 621 811 2

Check

1422 960 745 697 328 506 7.76
1.93 157 124 650 103  1.00
7.83 9.3 954 559 182 11.94
Where, AJM: Ajmer; HSR: Hisar; KGJ: Kumarganj; PNR: Pantnagar; RAI: Raigarh; KOT: Kota.

. N

R

F’i/ 30. Pictures depicting Iooming and foliage of nigela entries in CVT conducted at
Ajmer.
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13 SAFFRON

Genetic Resources
Conservation, evaluation and utilization of exotic and indigenous saffron
germplasm accessions (Centre: Pampore)

Seventeen germplasm accessions were collected from different saffron growing areas of J&K,
making the total accessions to 232. All these germplasm accessions are under evaluation for
various morphological, quality, yield and yield-attributing traits. The range of variability is
presented in germplasm maintained is given in Table 62.

Table 62. Evaluation of saffron germplasm for morphological traits

Follage colour Light green (27), Green (161), Dark green (27)
- Leaf tip shape Pointed (190) Round (25)
Locatlon of hairs on leaf Absent

Presence of white or pale
- Present
str| pe

No of leaves in main sprout Il
n (ICEVREINTRER G GQES (i) 0.11 - 0.37

Number of days from - :
sowing to 50% sprouting 101 — 105 (15t week of July sowing)

Number of days from st .
n Sowing to 50% Flowerin 105 — 117 (15 week of July sowing)
Presence of leaves at Yes (25)
flowering
10. Number of flowers per
corm
Elliptic (9), Linear (16), Oblanceolate (38),
. USRS Obovate (152)
Acuminate (16), Acute (33), Obtuse (159),
. Tepal apex shape Rounded (7)

Outer tepals length (cm) 2.8-4.8
Outer tepals width (cm) 1.0-2.7

Inner tepals length (cm) 22-44
- Inner tepals width (cm) 1.0-1.9

Style branching Non-visible branching
Light red (41), Red (108), Dark Red (66)

Style length (cm) 091-4.0
Pistil length (cm) 3.43-7.26
Fresh weight of pistil (mg) 17.40 — 45.38
3.90-9.13
Stigma length (cm) 2.23-5.13
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Initial Evaluation Trial (IET)

Eleven elite accessions, including check (Shalimar Saffron-1) are planted under Initial
Evaluation Trial-1 (IET-I) with three replications (Fig. 31). The accessions showed significant
variation among them with regard to yield and yield-attributing traits. Amongst these
accessions, SRS-Saf-178 and SRS-Saf-199 were found to be promising with significantly
higher yield and number of flowers m over other accessions including control (Table 63).

Table 63. Yield and yield attributes of Saffron accessions evaluated under IET-I

Fresh |Dry weight

Accession Pistil weight of of pistil

Flowers | Yield (kg

name length €m) Sistil (g} (g} m- hat)
5.92 24.56 5.04 3.1 110.3 7.35
5.33 21.41 5.20 3.52 122.0 8.13
5.56 34.78 7.16 4.00 113.0 7.53
5.42 40.34 8.32 4.23 132.8 8.85
5.01 33.92 6.25 3.85 117.7 7.85
5.25 36.44 6.94 3.00 120.4 8.03
6.17 34.13 6.51 4.64 115.2 7.68

SRS-Saf-199 6.18 39.95 8.42 4.53 130.5 8.70

SRS-Saf-251 5.26 39.21 7.33 3.92 121.5 8.10
SRS-Saf-253 5.21 32.06 6.97 3.26 128.3 8.55

5.27 35.63 7.12 3.92 1157 7.71
0.628 3.841 0.768 0.427 3.214 0.173

[’

CD (p=0.05)

Fig 31. Pictures depicting blooming and foliage of saffron germplasm at Pampore
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14 KALAZEERA

Genetic Resources
KAZ/CI/1.1 Exploration, collection and conservation of Kalazeera from high
altitudes of northern Himalayas (Pampore)

Fifteen germplasm accessions were collected from high altitudes of Gurez Valley of J & K
making up a total of 98 accessions. The mean performance and range of the germplasm
accessions for morphological, yield and yield attributes are presented in Table 64 which
revealed significant variability among the accessions.

Table 64. Morphological and yield characteristics of Kalazeera germplasm maintained
at Pampore

\[o}

1 Light green (11), Green (42), Dark green (5),

. Blackish green (3), Pink (6), Dark pink (3)

Pedate (29), Pinnatipartite (13), Elliptic (5),

Leaf shape Multifid (4), Linear (7), Lobed (5), Ovate (3),

Acicular (1), Lorate (3)

White (61), Light pink (3), Dark pink (5),

Yellowish green (1)

Plant growth habit Spreading (64), Non-spreading (6)

Pink (5), Light pink (4), Greenish pink (8), Dark

green(53)

Seed colour at harvesting Blackish (51), Greyish black (13), Pale green (7)

Seed Size Small (47), Medium (12), Bold (11)

Yield attributes

. | Plant height (cm) 2

No. of primary branches/plant !
1
1

Leaf colour

2.

w

Flower colour

5. | Early seed colour

[N

2.86 — 96.52
-6
- 16

No. of secondarybranches/ plant
No. of tertiary branches/plants 18

Days from tuber sprouting to 68 - 72

full bloom (days)

Umbel shape Flat (9), Compound (11), Irregular (9), Round (41)
7. | Umbel diameter (cm) 16-11.3

| 8. |No.of umbels/plant  [KIE¥)

| 9. [ Number of seeds/ umbels ~ [PREPLIY

21-65

0.5-1.4

Crescent (41), Slender (29)
170 - 180

0.90 - 2.88

Biological yield (g/m? 27.36 - 229.45

0.23-0.44

0.35-13.10
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Initial Evaluation Trial (IET)

Seven elite accessions along with a check (Shalimar Kalazeera-1) were evaluated under Initial
Evaluation Trial-1 (IVT-1) for growth, yield and vyield-related traits. Among the elite
accessions SRS-KZ-177 and SRS-KZ-167 were found to be promising and showed
significantly higher yield (427.3) over other accessions including check variety. The percent
yield increase of SRS-KZ-177 over check was 29.17% (Table 65).

Table 65. Yield and yield attributes of Saffron accessions evaluated under IET-I

Accession |Plantheight| Branches | Umbels | Daysto | Seed yield SEEAIIE,
<l il : 1y | oil content
name (e plant plant maturity | (kg ha?)
28 30 214 8.8

SRS-KZ-149 45.7 378.8
SRS-KZ-158 73.7 35 28 211 373.8 9.2

SRS-KZ-167 BEEK 33 35 207 416.3 9.2
SRS-KZ-170 IV 29 33 209 394.8 9.3
SRS-KZ-172 LY 31 23 221 3405 9.1
SRS-KZ-177 KR 36 39 219 4273 9.2
SRS-KZ-192 [N 27 20 209 312.3 9.1
SK-1 89.8 20 28 217 330.8 9.3
CD (p=0.05) Y 1.835 3.042 NS 27.768 0.237
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15 MONITORING

The Project Coordinator and the scientists from the PC unit monitored the working of various
AICRPS centres and experimental plots through personal visits and online review meetings.
Frequent monitoring was done through e-mail and phone calls also. Monthly progress reports
and budget utilization certificates sent from the centres were reviewed critically and proper
guidance was given for improvement. A spice monitoring team involving Dr. K.S.
Krishnamurthy and Dr. Sharon Aravind visited Ambalavayal centre on 15.03.2022 and
Thrissur Centre on 19.03.2022. They visited the field as well as other facilities and some action
points were suggested. Scientists of ICAR-IISR also visited Dapoli centre and reviewed the
activities of the centre. Dr. C.K Thankamani and Dr. Sharon Aravind visited Barapani centre
and suggestions were made for improvement. Dr K.S. Krishnamurthy and Dr C.K. Thankamani
visited the field and other facilities of Kumarganj centre on 13.10.2022 and reviewed the
progress of the centre. Apart from these, online meetings were conducted to review the
activities of all the AICRPS centres at regular intervals.

The activities of the centres were also monitored through monthly reports, quarterly, half-
yearly and annual report sent by the centres. Also, the XXXIIlI Annual Group Meeting of
ICAR-AIl India Coordinated Research Project on Spices was conducted at ANDUAT,
Kumarganj, Ayodhya, U.P. during 13-16 October, 2022 to critically review the progress of
projects handled by all the AICRPS centres and valuable suggestions was made for their
improvement.

’ 2PN ) CHC 3 T U
o i S

= =
b
“-‘*r\“
fEmms_—asd)
a i teteth
—

\/‘ “Z
i3

i

N3
i

29

: e Sesfoy Ra ar.gupte G e
Fig 33. Dr. C.K. Thankamani, Director (acting), ISR & PC, AICRPS and Dr. K. S.
Krishnamurthy, ICAR-11SR-Kozhikode, Kerala Monitored AICRP-Spices Trials at
ANDUAT, Kumarganj

ICAR-AICRPS




ICAR-AICRPS Annual Report 2022 /

16 ANNUAL GROUP MEETING

The XXXIII Annual Group Meeting (AGM) of ICAR-AII India Coordinated Research Project
on Spices (AICRPS) was conducted offline the first time after the COVID-19 pandemic during
13-15 October, 2022 at Acharya Narendra Deva University of Agriculture & Technology,
Kumarganj, Ayodhya, Uttar Pradesh. Dr. N.K. Krishna Kumar, Former DDG (HS), ICAR,
New Delhi, inaugurated the group meeting. In his inaugural address, he highlighted
strengthening the market potential and also creating market intelligence for spice trade in India.
Dr. C. K. Thankamani, Director & Project Co-ordinator (Spices), ICAR-1ISR, Kozhikode,
welcomed the gathering and presented the achievements of AICRP on Spices during 2021-22
with emphasis on various ongoing research activities, new initiatives, and flagship programs
pertaining to NE regions, SCSP and TSP. Dr. Bijendra Singh, Vice-Chancellor, ANDUAT,
Kumarganj presided over the function and in his presidential address, he emphasised upon the
importance of growing spices as intercrops for uplifting the farmers income. Dr. V. A.
Parthasarathy, Former Director & PC (Spices), ICAR-IISR, Kozhikode was the guest of honour
during the occasion.

During the inaugural session the “Best AICRPS Centre Award 2021-22” was presented to the
AICRPS centre at Sardarkrushinagar Dantiwada Agricultural University, Jagudan. Dr. J.
Rema, Former Director & PC (Spices), ICAR-1ISR, Kozhikode, Dr. Homey Cheriyan, Director
DASD, Kozhikode, Dr. Sanjay Pathak, Dean, College of Horticulture, ANDUAT, Kumarganj,
Dr. S.N. Saxena, Acting Director, ICAR-NRCSS, Ajmer, Rajasthan, Dr. A. B. Remashree,
Director (Research), Spices Board, Kochi offered felicitations. Dr. K. S. Krishnamurthy,
Principal Scientist, ICAR- IISR, Kozhikode proposed the vote of thanks.

The workshop was organized in six Technical Sessions viz., Genetic Resources and Crop
Improvement, Crop Management, Crop Protection, Variety Release, Technology Transfer and
Plenary Session. During the workshop, one small cardamom variety, namely ISR Manushree
(Appangala-3) has been recommended for release by ICAR-AICRPS. The variety, IISR
Manushree was developed by ICAR-IISR Regional station, Appangala, Kodagu, Karnataka.
This variety is moisture stress tolerant, with a stable yielding capacity of 550 kg dry capsules/ha
under irrigated conditions and 360 kg dry capsules/ha under moisture stress conditions, with
50% bold (7-8 mm sized) capsules.

Three technologies were also recommended for adoption in XXXIII AGM of AICRPS. viz.,

1. Application of half the recommended doses of zinc, iron, manganese, and boron as soil
treatment along with their foliar spray could boost cumin productivity to 684.6 kg/ha with a
high benefit-cost ratio of 3.96.

2. Standardization of drip irrigation interval and method of micronutrient fertigation in
fenugreek

3. Management of aphids and blight in cumin using three foliar sprays of kresoxym methyl
44.3 SC @ 0.044% (first spray at initiation of disease and subsequent sprays at an interval of
15 days after first spray) and two foliar sprays of thiamethoxam 25WG @ 0.0084% (first spray
at the initiation of aphid infestation and the second spray after 10 days of first spray).

The Plenary Session of the XXXIII AGM of AICRPS held on 15 October 2022, was jointly
chaired by Dr. N.K. Krishna Kumar, Former DDG (Hort.) ICAR, New Delhi, Dr. V. A.
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Parthasarathy, Former PC & Director, ICAR-IISR, Kozhikode and Dr. Vikramaditya Pandey,
Asst. Director General (HS 1), ICAR, New Delhi. Ten extension booklets/pamphlets on spices
production technologies in English and regional languages from different AICRPS centres
were released during the occasion. Dr. C.K. Thankamani thanked the chairmen for their
exemplary suggestions which would help in shaping future programmes and the XXXIII
AICRPS Group Meeting came to an end with a formal vote of thanks by Dr. Pradip Kumar,
ANDUAT, Kumargan;.

Fig 34. Glimpses of Annual Group Meeting of AICRPS held at Acharya Narendra Deva
University of Agriculture & Technology, Kumarganj, Ayodhya, Uttar Pradesh

ICAR-AICRPS




ICAR-AICRPS Annual Report 2022 /

17 NEH/TSP/SCSP
ACTIVITIES

Promotion of seed spice cultivation in NER

In order to promote and facilitate seed spice cultivation in NER, ICAR-AICRPS distributed
seed materials of seed spice crops like ajwain, coriander, cumin, fennel and fenugreek through
its NE centres located at Meghalaya, Mizorm, Nagaland, Sikkim, Assam and Arunachal
Pradesh.

Developmental activities in the Aspirational district of North East

AICRPS centre at Mizoram conducted three days training programme in aspirational districts
of Mizoram viz., Lunglei and Lawngtlai and TSP village of Kolasib district, training on spices
cultivation for livelihood improvement and income and distribution of farm tools/ inputs and
seed materials at Socunoma village and Punglwa village under Dimapur & Peren districts,
Nagaland. Training on organic spices production was conducted at Peren district and Renthan
under Wokha district of Nagaland, Silluk Village and Shi Yomi district, Arunachal Pradesh

Developmental activities in the tribal villages

AICRPS centre at Megalaya, Nagaland, Kumarganj, Yercaud, Coimbatore, Jabalpur and
Chintapalli conducted various training on Scientific cultivation practices of spices and their
processing aspects at tribal villages along with the distribution of planting materials, other
inputs and machinery. Farmers were motivated to take up successful spice cultivation in
abandoned and unutilised areas.

Developmental activities for SC communities

Various training programs were conducted by AICRPS centres at Gangtok, Mandor, Sirsi,
Coimbatore, Kammarpally, Hisar, Pundibari, etc. benefitting SC farmers and agricultural
inputs were distributed to the farmers.
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18 POPULARIZATION
OF TECHNOLOGIES

Scientists from AICRPS centres are actively involved in popularization of the latest
technologies to make aware the farming community about scientific cultivation practices and
sustainable spice production. Some of the technologies demonstrated during the year as follows

High yielding varieties- boon to farmers
+«+ Demonstration of newly released, high yielding turmeric variety YSRHU-Lam Swarna
(Guntur)
« Demonstration of stable curcumin variety ISR Pragati at Talakanti, Suliamari, Kotia,
Pottangi and Koraput, Andra Pradesh (Pottangi)
+« Demonstration of high yielding fenugreek variety RMt-354 (Jobner) and RMt-1
(Jabalpur)
Demonstration of high yielding fennel variety RF-290 (Jobner)
Demonstration of high yielding cumin variety GC-4 (Mandor)
Demonstration of high yielding leafy coriander culture CS 38 (Coimbatore) and
Cimpoo S- 33 (Jabalpur)
Demonstration of high yielding Panniyur black pepper varieties viz., Panniyur-8,
Panniyur-9 & Panniyur-10 (Panniyur)
Adoption of five high yielding ISR varieties of black pepper in farmers’ field viz.,
IISR-Shakthi, [ISR-Girimunda, Pournami, Panchami, Sreekara. (Pottangi)
Adoption of Appangala-1 in Lamataput region, Andra Pradesh (Pottangi)
Front line demonstration of turmeric cv. RCT 1 (ICAR-Mizoram)
Front line demonstration of ginger cv. Bold Nadia (ICAR-Mizoram)
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Rapid multiplication of planting materials- for minimal expenditure
% Protray cultivation technique for quality seed production of ginger & turmeric
(Kammarpally)
“ Rapid propagation method of black pepper and column method was demonstrated for
farmers and students of TNAU (HRS Pechiparai)
% Performance demonstration of the two budded turmeric seed material on raised bed
with 3 to 4 rows with fertigation. (Kammarpally)

Micronutrients & biocapsules for soil health

+ Distribution and demonstration on beneficial effects of biocapsules and micronutrient
packages specific to ginger, turmeric and black pepper were taken up on a pilot scale
in all the spice growing tracts through AICRPS centres

% Demonstration of micronutrients 1ISR Power Mix T and ISR Power mix G and bio-
capsules namely Trichoderma sp, PGPR and Bacillus amyloliquefaciens from IISR
Kozhikode, Kerala in farmers field for ginger and turmeric in Sikkim (ICRI Gangtok)

¢ Use of biocapsules of Trichoderma and PGPR (GRB-35) for the management of foliar
diseases in turmeric. (Coimbatore, Guntur, Kammarpally).

% Front line demonstration of micro-nutrient in large cardamom for growth & yield

(Nagaland).

Protection technologies- for plant health
¢ Technology demonstration on the effect of seed treatment with Trichoprime powder.
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Management of management of Phyllosticta leaf spot of ginger (Pundibari)
Management of shoot fly in cardamom with fish meal traps (ICRI-Sakleshpur)
Demonstration of bio control agents against pepper wilt (Yercard), distribution of
biocapsules (PGPR, Bacilich and Trichoderma) at Pasighat.

7

+«+ Priming of ginger seed rhizomes for safe storage of ginger seed rhizomes (Nagaland)

X/
°e

R/
L X4

Processing machineries- for increase in efficiency
+«+ Demonstration of value-added products preparation from Garcinia (Pechiparai)

+«+ Demonstration of turmeric boilers, polishers (1ISR, Kozhikode)

Apart from the above field level demonstrations, the scientists popularised technologies by
conducting virtual trainings and attending as resource persons in virtual trainings and seminars
and also through various media (newspaper, radio talks and TV programmes).
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19 SUCCESS STORIES

Spice-based integrated farming system: A sustainable approach to enhancing
farmers' income in Mizoram

In Mizoram, farmers have been practicing shifting cultivation for a long time, but this method
has resulted in low productivity and income due to the cultivation of traditional local cultivars
of paddy, maize, pulses etc., under rainfed conditions. To address this issue, the ICAR Research
Complex for NEH Region, Mizoram Centre, Kolasib has introduced a spice-based integrated
farming system that incorporates major spices like ginger and turmeric cultivation with other
crops like maize, sweet corn, rice, legumes, and plantation crops. The system also includes the
establishment of Jalkund for providing supplement irrigation to the crop in rabi season.
Mizoram's climate and fertile soil make it an ideal location for this type of farming, which
offers year-round income and employment generation while maintaining soil health and
sustaining the environment. Two farmers, Mrs. Lalsangpuii and Mrs. Lalbiakzuali, have
successfully implemented this system with the technical support of ICAR Research Complex
for NEH Region, Mizoram, Kolasib. Mrs. Lalsangpuii cultivates ginger cv. Bold Nadia and
Turmeric cv. ISR Pragati and RCT 1 with scientific integration of other crops like sweet corn,
upland rice, Acacia pennata, and established Jalkund and vermiculture unit on her farm. She
now processes turmeric into powder and sells the products under the name "Sangpuii Aieng."
(Fig. 35). Mrs. Lalbiakzuali has also cultivated RCT 1 successfully and supplies turmeric
powder for selling in and around her locality (Fig. 36). Before implementing the spice-based
integrated farming system, both farmers were engaged in traditional practices resulting in lower
yield and productivity. However, after receiving technical support from ICAR Kolasib, Mrs.
Lalsangpuii's gross annual income increased from Rs. 2,58,560 to Rs. 3,68,243, while Mrs.
Lalbiakzuali's annual income increased from Rs. 93,400 to Rs. 1,94,190. Additionally, both
farmers have experienced cost savings due to the interventions. The success of these two
farmers highlights the potential of the spice-based integrated farming system to enhance
farmers' income in Mizoram while maintaining soil health and sustaining the environment.

Overall, the introduction of the spice-based integrated farming system in Mizoram has proven
to be a successful approach to enhancing farmers' income while promoting sustainable
agriculture. The system offers year-round income and employment generation while
maintaining soil health and sustaining the environment. The success of Mrs. Lalsangpuii and
Mrs. Lalbiakzuali highlights the potential of this approach to improve the livelihoods of
farmers in the region. Additionally, the processing of turmeric into powder opens up new
marketing opportunities for farmers, providing them with additional income streams. The
lessons learned from this initiative can be applied to other regions with similar climatic
conditions and farming practices, promoting sustainable agriculture and improving the lives of
farmers.
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Revolutionizing ginger farming: A scientific storage method transforms
livelihoods in Himachal Pradesh and Koraput district of Odisha

In Himachal Pradesh, the cultivation of ginger is a significant source of livelihood for farmers
in Sirmour and Solan districts. However, the area under its cultivation was decreasing due to
the lack of a scientific storage method for healthy seed for the next season, leading to high
disease occurrence and poor rhizome yield. Traditional methods such as storing ginger seed in
soil or corners of rooms resulted in a large quantity of seed rhizomes rotting during storage.
Seed borne infection to the tune of 87 per cent has been reported. This led to farmers shifting
to short-duration cash crops like vegetables. To address this issue, Dr YS Parmar University of
Horticulture & Forestry, Nauni, Solan played an active role in devising a scientific storage
method which is as follows:

e Dig a pit of 1x1 m? size in moisture free area and lay stones on the sides.

e Puta layer of sand of 10-15 cm thickness in the pit.

e Treat the healthy rhizomes in a mixture of 250 g mancozeb per 100 litres of water for
one hour and then dry the rhizomes in shade for 48 hours to remove excess of moisture.

e The treated rhizomes kept in pits leaving 10-15 cm area free from top for free aeration
and then covered with cow dung paste.

e The temperature in the pit will be is 12-13°C with a relative humidity of 65%.

e The rhizomes are taken out of the pit, dried in shade and selected before planting by
culling out rotten pieces in April and May-June respectively in mid and low hills.

e The diseased rhizomes are buried in soil.

e Rhizomes with watery spots are dipped in streptocycline solution (20g/100 L water) for
30 minutes and then shade dried. Treated rhizomes are again kept in pits till planting
time.

This scientific storage method has not only strengthened the hopes of ginger growers but also
fulfilled the requirements of needy growers within and outside the state. The demonstrations at
farmer’s field revealed more than 90% recovery of the seed rhizomes. With the adoption of
this storage method of ginger, a dramatic increase in area and production of ginger in the state
has been observed even in the non-conventional ginger growing areas of the state like Kangra,
Mandi, Hamirpur, Una, Chamba and Bilaspur districts. The growers are using this method for
their own use and supplying healthy ginger seed, leading to increased cultivation of ginger and
improved income for farmers.

Overall, the development of a scientific storage method for ginger seed has had a significant
impact on the livelihoods of farmers in Himachal Pradesh. By addressing the issue of high
disease occurrence and poor rhizome yield, this technology has enabled farmers to increase
their cultivation of ginger and improve their income. The method has been widely accepted
and adopted by growers, leading to a dramatic increase in area and production of ginger even
in non-conventional growing areas. The university has played an important role in promoting
this technology through demonstrations, training programs, and distribution of chemicals and
treatment bins. As a result, the morale of ginger growers has improved, and they are now able
to store healthy seed for the next season, ensuring the sustainability of their livelihoods.

Similar to Himachal Pradesh, there are success stories of farmers in ginger cultivation in
Koraput district of Odisha. Ginger is the one district one product of Koraput, Odisha, but due
to cultivation of degenerated local varieties and traditional practices, it was not as profitable as
expected. The AICRP on Spices, Pottangi intervened with modern techniques of growing
ginger with new high yielding varieties and organic packages of practices. The farmers were
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supplied critical inputs such as HYV ginger cv., Suprabha and bio-pesticide Trichoderma
viride and Pseudomonas flouroscence with neem cake and biofertilizers like NPK consortia to
FLD farmers. Then farmers were guided during all the cultural practices. The farmers were
trained regarding flat bed techniques of 1m width, 6 inches height and length as desired by
farmers according to their plot sizes, mulching (15 t during planting), spacing (30 cm x 25 cm),
10 litres of NPK consortia, 10 kg Trichoderma viride and 10 kg Pseudomonas flouroscence, 2t
Neem cake, inter cultural operations at 45 DAP and 90 DAP, plant protection measures as and
when needed. Farmers were also trained on post-harvest techniques. The results were
encouraging, with farmers now able to harvest 150 quintals of ginger per hectare, resulting in
a net proflt of Rs 550 000 to Rs 650 000 per hectare (Fig. 37)

F|g 37. Succeséful farmers in glnger cultivation in Koraput'dlstrlct of Odlsha

In conclusion, the intervention by AICRP on Spices, Pottangi has transformed ginger farming
in Koraput district of Odisha, making these crops more profitable and improving the
livelihoods of farmers. By introducing modern techniques and high yielding varieties, and
providing critical inputs and training, farmers are now able to achieve higher yields and profits.
This success story is a testament to the importance of research and development in agriculture
and highlights the potential for further growth and innovation in the sector.

From low yields to high profits: The success story of black pepper farming in
Koraput, Odisha

The adoption of modern technologies developed by AICRP on spices has led to successful
black pepper cultivation in the Koraput district of Odisha, resulting in high yields and profits
for farmers. Through the intervention of AICRP on Spices, Pottangi, and training provided to
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farmers on post-harvest techniques and plant protection measures, farmers were able to adopt
new technologies and practices. The use of high-yielding varieties, organic packages of
practices, and critical inputs such as seedlings and bio-pesticides Trichoderma viride and
Pseudomanas flouroscens with neem cake and biofertilizers like NPK consortia resulted in
bumper yields with scientific practices and management. The highest net return was obtained
by one of the trainee farmers, Mr. Dama Challan, with a net return of Rs. 370000/- per hactare
and a B:C ratio of 4.08:1. This success story highlights the potential for further growth and
innovation in agriculture in the region.

Reaping benefits from adoption of scientific methodologies of turmeric cultivation
and processing technologies

The AICRP on Spices centres play a crucial role in helping farmers all over India in
transforming their livelihoods through the adoption of high-yielding turmeric cultivars and
cost-saving, income promoting technologies.

Mr. Sadhu Ram Chaurasia, a farmer from Uttar Pradesh, transformed his livelihood by
adopting turmeric cultivation with the guidance of experts from AICRP-Spices and ANDUAT.
Using NDH-1 and NDH-2 cultivars and recommended cultural practices, he earned a net profit
of Rs 85,000/- in just one acre. His success story has encouraged other farmers to adopt
turmeric cultivation for maximum profits. He stressed the need for a processing plant in the
area and desires a method of extracting turmeric leaf oil to increase his income.

The introduction of high-yielding turmeric cultivars such as "Roma" and "lISR-Pragati,” in
Andhra Pradesh has transformed the livelihoods of tribal farmers. Collaboration between
AICRP on Spices centre, KVK, BCT-KVK, and NGOs has resulted in increased profits for
farmers. Farmers are adopting new cultivation methods and processing techniques, resulting in
higher-quality products that fetch better prices in the market. The distribution of turmeric
boilers, polishers, and tarpaulins has allowed farmers to process their turmeric more efficiently.

High-yielding turmeric cultivars and innovative cultivation methods have transformed the
livelihood of Telangana farmer Sri. Maggidi Chinnareddy. Using raised bed farming with drip
irrigation, he has been able to cultivate seven different varieties of turmeric viz., ISR Pragati,
Rajendra Sonia, ACC-79, BSR-2, Rajapuri, Pitamber, and Waigon resulting in higher-quality
products that fetch better price in the market. His success is attributed to collaboration between
AICRPS centres and farmers, improving spice productivity through modern technology
adoption.

Biocontrol agents for sustainable spice production

Since 2012, the bio-control laboratory funded by SHM has been producing biocontrol agents
such as Pseudomonas flourescens, Trichoderma viride, Metarhizium anisopliae, Lecanicilium
lecanii, Paecilomyces lilacinus, Beauveria bassiana, and AMF on a large scale at the
Cardamom Research Station, Pampadumpara. These agents have been distributed to cardamom
and black pepper farmers for pest and disease management, with 22,590 kg distributed in 2021-
22 alone. The feedback from farmers has been positive, with more farmers attracted towards
using these biocontrol agents and reporting their effectiveness. Similarly, Yercard centre has
also been distributing biofertilizers and growth-promoting microorganisms to farmers, with
those who continuously apply them reporting better plant growth and performance during dry
weather periods. The popularity towards the biocontrol technologies highlights the power of
sustainable agriculture practices and the potential to reduce environmental chemical
contamination and degradation of the spices growing areas. Further goal is to make more
farmers aware of eco-friendly pest/disease management through the use of biocontrol agents.
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20

KRISHI MELAS &
FARMERS TRAINING

Krishi Melas / Exhibition Organised

ICAR-AICRPS

GB Pant University of Agriculture and Technology, Pantnagar organized two Krishi mela
cum exhibitions, each during kharif (22-24 March, 2022) and rabi (14-17 October,2022)
seasons during which around 2000 farmers all over India especially from states like
Uttarakhand, Uttar Pradesh, Himachal Pradesh, Rajasthan, Punjab and Haryana
participated.

Saffron day was celebrated on 29 October 2022 at saffron fields of Advanced Research
Station for Saffron & Seed Spices, Pampore to promote saffron cultivation in Pampore area
of south Kashmir’s Pulwama district.

Sher e Kashmir University of Agricultural Sciences and Technology, organized four-day
Krishi mela from 07-10 March, 2022 in which there was an active participation of
Advanced Research Station for Saffron & Seed Spices, Pampore in farmers scientists
interaction and technology transfer.

Horticultural College & Research Institute, Periyakulam in association with AICRP on
spices Pechiparai centre organized Spice Expo-2022 during 13-14 July 2022. A total 35
stalls were occupied by Spice Entrepreneurs & Exporters, Spice FPOs, Farm Implement
Companies, Farm Input Companies & Government Institutions for display of their products
& services. Expo attracted more than 500 farmers, entrepreneurs, scientists & students.
ANDUAT, Kumarganj actively participated and exhibited stall of Spices, fruits and
vegetables in the State Fruits, Vegetables and Flowers Exhibition during 4-6 March 2022
at Raj Bhawan Campus, Lucknow.

CCS Haryana Agricultural University, Hisar organised two Kisan melas each during kharif
(15-16 March 2022) and rabi (08-09 September 2022) and around 2000 farmers benefited
from each mela conducted.

Dr. V. Sivakumar was involved in display of improved spices varieties and modern
agrotechniques on behalf of AICRPS (Chintepalle) during “Udyana Sandarshana”
organised by Dr. YSRHU at Venkataramannagudem during 24.02.2022.

AICRP (Spices) Sirsi centre actively participated in “Totagarike Mela 2022 organised by
UHS, Bagalkot during 29-31 December 2022 in showcasing improved spices varieties and
modern agro-techniques related to spices production and processing.

AICRP (Spices) Sirsi centre actively participated in UAS, Dharwad Krishi mela, which
was held during 17-20 September 2022. Scientists displayed improved spice varieties and
cutting-edge agro-techniques connected to the growing and processing of spices.

AICRP (Spices) Jobner actively participated in three days “Agri Expo-2022” organized by
Directorate of Extension Education SKN Agriculture University, Jobner State level
Farmer’s fair during 28-30 March, 2022 at Sri Karan Narendra Agriculture University,
Jobner.

AICRP (Spices) Coimbatore was involved in display and field demonstration of varieties
and technologies of spices during the event “AGRI INTEX 2022” (exhibition), organized
by CODISSIA in association with TNAU, Coimbatore during 15-18 July 2022 at
CODISSIA Trade Fair Complex, Coimbatore. More than 1000 farmers benefited during
the event.

AICRP (Spices) Jobner was involved in organizing the three days event “Agri EXpo —
2022” conducted during 28-30 March, 2022. More than 1000 farmers benefited during the
event.
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Trainings organised by various AICRPS centres

. - Centre No. of
Details of training : .
involved participants
AICRP
1 | 06.01.2022 | Turmeric production technology SIPIEEE), O 75
R YSRHU,
Guntur
Spice clinic (ginger, seed spices & turmeric) at
2 |06.01.2022 Chalamthang Pacheykhani ICRI, Gangtok 36
management i cardamom and back pepper” | - CRS KAU
3 | 18.01.2022 - . Pampadumpara 30
organised by Agriculture Department as a part
of ATMA.
Training programme on Organic farming of
turmeric and exhibition of turmeric varieties at i
4 |22.01.2022 . . . SKLTSHU, 100
Koratikal village, Mamada mandal, Nirmal
distri Kammarpally
istrict
District level seminar on high -tech cultivation AICRP
of turmeric organised by NHM — state (Spices),
D | AEANE Department of Horticulture at Koluthupalayam, TNAU, =
Kodumudi, Erode Coimbatore
Class on “Quality Improvement training
programme for turmeric growers” with the
6 |29.01.2022 | support of Spices Board, Field Office, Koraput HAE;};U;AT’ 40
at SHG training hall, Toyaput Village, g
Laxmipur Tehsil, Koraput
7 ]03.02.2022 | Spice clinic at Shipgyer, North Sikkim ICRI, Gangtok 32
8 | 04.02.2022 Farmers training on “Oper.atl.on qnd malnte’r}ance _AICRP 26
of automation unit in drip irrigation system (Spices), Jobner
9 |08.022022 Splce_cllnlc & demonstration of multipurpose ICRI, Gangtok 33
electric dryer at Pangthang farm
Three days training on “Livelihood improvement
16.02.2022 L - o
through training cum input distribution for .
10 to .2, . . ” ICAR, Kolasib 55
aspirational villages of Mizoram” at ICAR
18.02.2022. .
Kolasib
11 | 21.02.2022 | Scientific cultivation practices of black pepper PES’ KAU’ 40
anniyur
RAFTAAR Agri Business Incubator, KAU CRS, KAU,
12 | 21.02.2022 |sponsored training on “Post-harvest handling of | Pampadumpara 9
spices for processing .
e o ooty s | CRS, KA
13 | 21.02.2022 ; . Pampadumpara 25
Agriculture Department as a part of capacity
building programme.
. . AICRP
Udyana Sandarshana organized by organised by (Spices), Dr
14 | 24.02.2022 | Dr.YSRHU, displayed spices crops and E{SRI—iU ' 50
participated in farmers scientists interaction Chintapalle
Distribution of multipurpose electric dryer
15 | 28.02.2022 | (SCSP) at Hee Gaon, West Sikkim ICRI, Gangtok 05
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oL Date

Details of training

Centre

No. of

\\[o} involved participants
Demonstration on pro-tray method of seedling AICRP
16 |March,2022 | production in turmeric at Agarwaigani, Dapoli (Spices), Dr. 50
district, Ratnagiri BSKKYV, Dapoli
Training programme e on Organic farming of
turmeric and exhibition of turmeric varieties at i
17 | 07.03.2022 : . . SKLTSHU, 100
Kammarpet village, Medipally mandal, Jagtial
e Kammarpally
istrict
Class on “Management of scale insects in
. CRS, KAU
cardamom” for the Krishi bhavan staff ' '
e | e A organised by CRS, Pampadumpara and state PRI =
Agriculture Department
.. . — AICRP
Awareness training on turmeric cultivation and (Spices)
19 | 11.03.2022 | expanding turmeric area in Modakurichi, TEAU ’ 50
Vadukapatti village, Erode Coimbatore
AICRP
20 |11.03.2022 |Production technology of spice crops (Spices), CCS 75.
HAU, Hisar
AICRP
DRl NADP training programme on new multitier (Spices),
e 0 cropping system TNAU, Yercaud L
11.03.2022 | “TOPPING Y '
Class on “Management of pest and diseases in CRS, KAU,
22 | 14.03.2022 | nutmeg, cardamom & black pepper” at Pampadumpara 40
Vathikudy Krishi bhavan, Idukki Block, Idukki
Programme on Revival of cardamom from CERS, [
23 | 15.03.2022 | . . Pampadumpara 52
increasingly degraded ecosystem
24 15'0?62022 Farmers training programme on spices under BCKVV, 100
16.03.2022 SCSP programme Kalyani
25 | 20.03.2022 Launching of _Farmers Assist App for black PRS, l_(AU, 75
pepper and spices Panniyur
Tl AN Production technology of spice crops at Collage AICRP
e < of Horticulture, Dapoli RS, D5 <
21.03.2022 el BSKKYV, Dapoli
. . — AICRP
Creating awareness on turmeric cultivation and (Spices) 50 SC
27 | 21.03.2022 | expanding turmeric area for upliftment of SC P ’
community group at Gobichettipalayam, Erode TNAU’ TR
' Coimbatore
21.03.2022 | Three days Farmers’ workshop on “Improved
28 to production techniques and value addition of ICAR, Kolasib 40
23.03.2022. | major spices of Mizoram”
Farmers Training on “Organic ginger HARS, OUAT,
Sl e cultivation” at Machhakund, Lamataput Pottangi ®
Trainer’s training programme on “Pepper HARS, OUAT,
ol cultivation” at Tusuba, Lamataput, Koraput Pottangi ~
heix managoment in cardamont” orpanived by | - CFS KAU
S e Kerala Agricultural University as a part of PRTETITTE HL
study tour
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ol Date

Details of training

Centre
involved

No. of
participants

Farmers training on “Organic coriander
32 | 10.4.2022 |cultivation” at Tillesara, Jirajarang, Tarva, HAE S, OU.A T 50
ottangi
Subarnapur
Pre-zonal Research Extension Advisory Council TRS,
33 | 20.04.2022 | meeting of Northern Telangana Zone with HRS, SKLTSHU,
Adilabad Kammarpally
34 | 20.04.2022 | Class on “Organic ginger cultivation” at Aborda HAE;’,[&?];AT’ 75
AICRP
35 | 23.04.2022 | Integrated disease management in black pepper (Spices), 30
HREC, Sirsi
Farmers scientist interface organised b3,/ CRS, KAU,
36 | 26.04.2022 Agriculture Develo_pn_len_t_ and Farmers’ Welfare Pampadumpara 350
T department and Krishi Vijnan Kendra,
Shanthanpara
Management of diseases in coconut and black AI.CRP
37 |30.04.2022 enper (Spices), 100
Pepp HREC, Sirsi
. . AICRP
38 | 30.04.2022 Neutn:rnt management in coconut and black (Spices), 100
Pepp HREC, Sirsi
- CRS, KAU
NABARD sponsored training on “Cardamom, ’ '
S (oAU climate change and sustainability” PP £
NABARD sponsored training on “Good CRS, KAU,
40 | 06.05.2022 |agricultural practices in spices on the contest of | Pampadumpara 35
climate change”
.. : .. INKVV
Training on “Masala phasalon ki unnat tacniqi” '
b | Ubs Y2 Badkhera, Kundam block, Jabalpur district JEIeE (g =
Farmers training on “Organic turmeric
42 | 17.05.2022 | cultivation” at Kajurpanga, Pliheri, Daringibadi, | 'ho: OUAT: | 45
Pottangi
Kandhamala
2 | oc 20z | povide e and ssainabliy® at Hord | [ CRSKAU |
T Research Centre LLP, Kochera P.O, P P
Chettukuzhy, Idukki
44 | 92.05.2022 WSHG training on “Ginger value addition” at HARS, OU_AT, 36
Lamataput, Koraput Pottangi
45 | 23.05.2022 | Class on “Organic ginger cultivation” at Jeera RARE, OU.A 1, 75
Pottangi
. Establishment of common turmeric centre for AICRP No:4;
April-June, . . . Processed
46 2022 processing of raw turmeric into powder at (Spices), Dr. 35 ton of
Nursery, College of Horticulture, Dapoli. BSKKYV, Dapoli :
turmeric
Farmers training on “Organic ginger cultivation
47 | 02.06.2022 |including soil health management™ at HARS, OU.A T 50
. Pottangi
Talagaluru, Pottangi, Koraput
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SI.

Date

Details of training

Centre

No. of

No. involved participants
Farmers training on “Organic ginger cultivation
48 | 03.06.2022 |including soil health management™ at Padua, HAE()St’,[;)]Ui'AT’ 40
Nandapur g
Farmers training on “Organic ginger cultivation
49 | 05.06.2022 |including soil health management” at HAE;’,[;UiAT’ 48
Parjakhudibi, Lamataput, Koraput g
Class on “Botanical aspects of cardamom” to
50 | 06.06.2022 farmers organized by state Agriculture PaCmRSa, dI:nAq\Ue{ra o5
o Department as a part of ATMA within the P P
district training at CRS, Pampadumpara
Farmers training on “Organic ginger cultivation
51 | 08.06.2022 |including soil health management” at Malikhudi, HAE;’,[a?]UiAT’ 46
Semiliguda, Koraput g
Training on “Integrated pest and disease CRS. KAU
52 | 09.06.2022 management in crops at Chakkupallam” Pam a’ dum a{ra o5
o organized by state Agriculture Department as P P
part of capacity building programme
. . . . _ TRS,
53 | 10.06.2022 Organl_c cultlva_tlc_)q of high curcumin varieties of SKLTSHU, 100
turmeric & exhibition K
ammarpally
Farmers fraining on “Doubling of farmers
54 | 10.06.2022 |income through spices cultivation” at Gunthaput, HAE(?t’t;r)]UiAT’ 60
Semiliguda, Koraput g
55 | 12.06.2022 WSHG training on Cgmmirmal cultivation of | HARS, OU_AT, 38
vegetables including ginger” at Koraput Pottangi
Class on “Organic cultivation practices in CRS. KAU
cocoa and black pepper at Upputhura” ' '
20 | Seltlo A2 organized by state Agriculture Department as S ITEEE =
part of PKVY training programme
Class on “Cultivation aspects of black pepper CRS, KAU,
57 | 14.06.2022 | and cardamom” organised by Arakkulam Krishi | Pampadumpara 30
bhavan and ATMA
Class on “Cultivation aspects of cocoa and black CRS, KAU,
58 | 15/06/2022 |pepper” organised by Agricultural Knowledge Pampadumpara 150
Centre (AKC) scheme at Idukki block
Farmer scientist Interface on “Pest management CRS. KAU
59 | 15.06.2022 in black pepper and cocoa” conducted by state Pam a, dum a’ra 150
T Agriculture Department, Idukki block and CRS P P
Pampadumpara
Spice clinic on ginger, turmeric & large
e cardamom at Gnon Sangdong, North Sikkim [CIRl, ST s &
Farmers training on “Organic ginger cultivation
61 |20.06.2022 |including soil health management” at Doraguda, HAEOS,[’,[aOnUiAT' 25
Lamataput, Koraput g
Farmers taining on “Organic ginger cultivation
62 | 23.06.2022 |including soil health management” at FIAC, HAE;’t;?]U;AT’ 45
Pottangi, Koraput g
AICRP
Demonstration on planting of pro-tray seedlings | (Spices), Dr.
S [l at Agarwaingani,. Dapoli dist. Ratnagiri BSKKYV, Dapoli S0
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Details of training

Centre
involved

No. of

participants

Training on “Organic management of black CRS. KAU
pepper” organized by state Agriculture ' '
S || ASUa AT Department as part of PKVY training PRI =
programme
Spice clinic on ginger & turmeric at
65 | 28.06.2022 Pacheykhani East Sikkim ICRI, Gangtok 20
Improved disease management strategies in AIQRP
66 |29.06.2022 spice cultivation (Spices), 50
P HREC, Sirsi
Training on “Integrated pest and disease CRS. KAU
67 | 29.06.2022 management in cardamom and black pepper “as Pampa, dumpa,ra 35
o part of FFS training program by state
Agriculture Department
Farmers Training on “Organic ginger cultivation
68 | 10.07.2022 |including soil health management” at HAE(?t’t;r)]UiAT’ 70
Deopottangi, Pottangi, Koraput g
Central Training Institute (CTI) Mannuthy, CRS, KAU,
69 | 20.07.2022 | KAU organised training on “Crop management | Pampadumpara 140
technologies in cardamom”
20 | 25.07.2022 Farm_ers training on “Cardamom cultivation” at | HARS, OU_AT, 75
Podei, Padua, Nandapur Pottangi
71 | 03.08.2022 g?klﬁ(ien?hnlc & field visit at Pacheykhani East ICRI, Gangtok 14
79 1 12.08.2022 Class on Value chain approaches in ginger” at | HARS, OU_AT, 30
Kunduli Pottangi
Class on “Value chain approaches in ginger” at | HARS, OUAT,
73 | 13.08.2022 Subai Pottangi 30
Training programme on “Cardamom -Crop s, [N,
74 | 17.08.2022 - " Pampadumpara 25
production and management
. . CRS, KAU
Class on “Production technology in nutmeg” at ’ '
75 | 17.08.2022 Krishi bhavan, Mankulam Pampadumpara 25
A CRS, KAU,
76 | 17.08.2022 Monsoon care — C_ardamom cultivation Pampadumpara 60
(Farmers day seminar)
31.08.2022 | Three days of training on “Advance production
77 to techniques of ginger and turmeric cultivation in | ICAR, Kolasib 29
02.09.2022. | Mizoram”
Farmers training on “Organic Spices cultivation” | HARS, OUAT,
e at RRTTS, Semiliguda Pottangi e
Awarness programme on “Integrated nutrient
management and [PDM in black pepper” to CRS, KAU,
79 | 23.09.2022 | pepper samithy at Erattayar organized by state | Pampadumpara 40
Agriculture Department and MSSRF - Village
level agroclinic
Farmers training on “Organic ginger and
80 | 24.09.2022 |turmeric cultivation” at Thuria, Pottangi, HAFFf S, OU.A i 56
ottangi
Koraput
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SI. . . Centre No. of
Date Details of training . "
\\[o} involved participants
SCSP training programme on upliftment of SC (é;ﬁ:?;
81 | 30.09.2022 | farmers of Shevroys hills through mixed farming ’ 30
. TNAU, Yercaud
at Maramangalam village
Class on “Integrated pest and disease CRS, KAU,
82 |14.10.2022 | management in black pepper and cardamom” Pampadumpara 25
organized by MSSRF - Village level agroclinic
Establishment of demonstration plot of sole AICRP
83 | 18.10.2022 | planting of black pepper on farmers field of Shri.| (Spices), Dr. 50
Rajaram Shigawan at Wakawali BSKKYV, Dapoli
Capacity Building programme on “Pest and CRS, KAU,
84 | 19.10.2022 | disease management in cardamom’ organized Pampadumpara 25
by state Agriculture Department -
Management of leaf spot of arecanut and wilt AI?RP
85 | 20.10.2022 disease in black pepper (Spices), 60
HREC, Sirsi
Class on “Cultivation aspects of nutmeg” CRS, KAU,
86 |20.10.2022 |organised by Kanjikuzhi Krishi bhavan, Idukki | Pampadumpara 50
block, Idukki district
AICRP
87 |21.10.2022 | IDM in arecanut based black pepper cultivation (Spices), 25
HREC, Sirsi
Class on “Cultivation aspects of nutmeg” CRS, KAU,
88 | 21.10.2022 |organised by Vathikudy Krishi bhavan, l1dukki Pampadumpara 80
block, Idukki district
FS training programme on “Pest and disease CRS, KAU,
89 |21.10.2022 | management in black pepper” at Mankulam Pampadumpara 30
organized by state Agriculture Department
Class on “Cultivation aspects of black pepper” CRS, KAU,
90 |22.10.2022 |organised as part of ATMA capacity building, Pampadumpara 60
Kanjikuzhi Krishi bhavan
: . CRS, KAU
Class on “Spice cultivation” as part of ’ '
i || Al A Krishipadashala, Udumbanchola Krishi bhavan PRI AT =
92 | 31.10 2022 Class on “Impr.oved Black pepper cultivation” at | HARS, OUAT, 75
Ballel, Jalahanjar Pottangi
Dealers training on “Use of safer pesticides” HARS, OUAT,
| WA organised by K%/K, Malkangiri ’ Pottangi B elEE
Entrepreneurship Development Programme for Gy, N
94 |10.11.2022 . i Pampadumpara 120
spice farmers of Idukki district
95 | 12.11.2022 Farmers Training on “Cardamom cultivation” at | HARS, OU_AT, 75
Jeera, Padua, Nandapur Pottangi
Capacity building programme on “Pest and
disgase }r/nanagerr%elr)]t iﬁ cardamom and black IR, AL
96 |14.11.2022 " .. . Pampadumpara 30
pepper” at Kanjiyar organized by state
Agriculture Department
FS training programme on “Pest and disease CRS, KAU,
97 |18.11.2022 | management in black pepper” at Vandanmedu | Pampadumpara 30
organized by state Agriculture Department
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Sl.
\[o}

No. of
participants

Centre

Date involved

Details of training

Class on “Recent techniques in spice CRS. KAU
98 | 22.11.2022 production” organized by Department of Pampa{ dumpa’ra o5
o Agriculture & Farmers Welfare, Devikulam
block, Idukki
SCSP training programme on upliftment of SC (égisg
99 |23.11.2022 |farmers of Shevroys hills through mixed farming TNAU Yerc’:au q 30
at Arangam village '
FS training programme on “Pest and disease ' CRS. KAU
100 | 25.11.2022 Management in cardamom and black pepper in Pampa’ dumpe{ra 30
" Vellathooval organized by state Agriculture
Department
FS training pr.ogrargme on “P(eislt) 1ani disease CRS. KAU
management in cardamom and black pepper” in ' '
LOL | <AL 20 Chakkupallam organized by state Agriculture FEMEEITEEE =
Department
Farmers training on “Cardamom cultivation” at | HARS, OUAT,
i Aborda, Padua, Nandapur Pottangi &
Pre Krishidarshan-training on Recent trends in
103 05'122022 INM anq IPM practices in spice cultivation and Pfrr?psg dﬁrﬁ;{ra 45
07122022 | Use of biocontrol agents (black pepper and
T nutmeg) organized by ATMA, Kottayam
Farmers training program on “Organic LIRS,
104 | 10.12.2022 - : - .S SKLTSHU, 100
cultivation of turmeric & field visit Kammarpally
SCSP training programme on upliftment of SC (Q;IC;S;
105 | 14.12.2022 | farmers of Shevroys hills through mixed farming TNAU Yerc’:au d 30
at Manjakuttai village '
Practical sessions on primary processing of OIS, AV
106 | 15.12.2022 Pampadumpara 12
cardamom
Farmers training on “Organic ginger and
107 | 15.12.2022 |turmeric cultivation” at Ballel, Lamataput, HAEOS,[’,[aOngiAT' 75
Koraput
12.12.2022 | Training on Good Agricultural Practices and CRS, KAU,
108 to Entrepreneurship Development Programme for | Pampadumpara 70
17.12.2022 | cardamom farmers
Class on “Nutmeg farming” as part of ATMA CRS, KAU,
109 | 21.12.2022 | field school, Kamakshi Krishibhavan, Idukki Pampadumpara 50
block
Conducted farmer training programme on sy
110 | 22.12.2022 | ; . . > . SKLTSHU, 50
Organic cultivation of turmeric & field visit Kammarpally
Master training programme on “Quality spices
111 | 28.12.2022 | production” with support of Spices Board, Field HAE;’t,glngiAT' 28
Office, Koraput at RRTTS, Semiliguda, Koraput
29.12.2022 | Farmers training programme on Advances in TRS,
112 to turmeric cultivation, post-harvest, mechanization | SKLTSHU, 100
30.12.2022 | and value addition Kammarpally
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Centre No. of

Date Details of training imvolved participants

Quality improvement training programme for

turmeric growers with the support of Spices HARS, OUAT,
Loy e e aize Board, Field Office, Koraput, at Rajiv Bhawan, Pottangi 50
Pottangi

B TAMIL NADU AGRICULTURAL UNIVERSITY )' .

i SPICE EXPO w‘._

13" &14* July 2022 2
|| HORTICULTURAL COLLEGE AND | EDII - PERIVA {ORTI BUSINESS .j
/ RESEARCH INSEN Egmcu 10N~ 0F

4“

i
o

Farmers training programme conducted at AICPRS, Hisar
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of fenugreek (Trigonella foenum-graecum L.) as influenced by inorganic fertilizers and bio-
inoculant (Rhizobium, PSB and KSB). The Pharma Innovation Journal, 10 (09): 2056-2060.

Jyothsna, J., Reena Nair, Pandey, S. K., & Mehta, A. K. (2022). Assessment of biological response
and semi-lethal dose of ems for fenugreek CV. RMT-1. The Pharma Innovation Journal, 11
(03): 1117-1121.

Reena Nair, Pandey, S. K., & Jyothsna, J. (2021). Growth and yield of fenugreek (Trigonella foenum
graecum L.) in response to different levels of phosphorus and biofertilizer (Rhizobium and
PSB) under Kymore Plateau and Satpura hill agro-climatic zone of Madhya Pradesh. The
Pharma Innovation Journal, 10 (01): 419-422.

Bhavna Yadav, Reena Nair, Saxena, A. K. & Hussain, N. (2021). Bio-efficacy of biopesticides and
pesticides against Coriander aphid Hydaphis coriandri (Das) for seed yield and economics in
coriander. The Pharma Innovation, 10 (9): 1851-1855.

NAVSARI

Kalpesh, R., Patel, R. K., Panchal, R., Modha, K.G. & Vadodariya, G. D. (2021). Genetic diversity
assessment in mango ginger (Curcuma amada Roxb.) germplasm based on SSR and RAPD
molecular markers. The Pharma Innovation Journal, 10 (11): 65-71.

Kalpesh, R., Patel, R. K., Panchal, R. & Modha, K.G. (2021). Morpho-biochemical characterization to
assess the genetic diversity, correlation and path analysis in mango ginger (Curcuma amada
ROXB.). The Pharma Innovation Journal, 11 (2): 1371-1376.

Kalpesh, R., Patel, R. K., Panchal, R. & Modha, K.G. (2021). Genetic variability, correlation and path
analysis in mango ginger (Curcuma amada ROXB.). Electronic journal of plant breeding, 13
(1): 235-242.

Patel, P., Patel, R. K., Modha, K.G., Singh, T. J. & Singh, M. (2021). Path and correlation
coefficient analysis for fourteen different morphological characters in Turmeric (Curcuma
longa L.). International Journal of Chemical Studies, 9 (6): 52-57.

Patel, P., Patel, R. K., Modha, K.G., Singh, T. J. & Singh, M. (2021). Genetic variability and
molecular diversity analysis in Turmeric (Curcuma longa L.). Indian Journal of Agricultural
Research. A-5800. [1-7]. https://doi.org/10.18805/1JARe.A-5800

KOTA

Choudhary, V., Verma, P., Sharma, S. C., Yadav, D. L., & Narolia, R. S. (2022). Genetic divergence
studies in coriander (Coriandrum sativum L.) genotypes. The Pharma Innovation Journal, 11
(12): 141-143.

MIZORAM

Soni, J. K., Daya, V., Sunani, S. K., Lalramhlimi, B., Lungmuana & Shakuntala, 1. (2022).
Performance of ginger genotypes on growth, yield and quality traits under Mizoram condition.
Indian Journal of Hill Farming, 35(1): 106-114.

NAGALAND

Vidya, V., Prasath, D., Snigdha, M., Gobu, R., Sona, C., & Maiti, C. S. (2021). Development of EST-
SSR markers based on transcriptome and its validation in ginger (Zingiber officinale Rosc.).
PLoS One, 16 (10), €0259146. https://doi.org/10.1371/journal.pone.0259146

PAMPORE

Khan, M. H. (2022). Morpho-biochemical studies of saffron under cold arid regions of Ladakh.
Advances in Crop Science and Technology, 10 (5): 509. https:/doi.org/10.4172/2329-
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Khan, M.H., Alie, B.A., Dar, S.A., Hassan, M.G., Lone, A.A., Dar, N.A., Qureshi, A.M.l., Bhat, Z.A.,
Ahmad, M., Mushtaq, N., Gulzar, S., Ali, M. T., & Amin, A. (2022). Livelihood improvement
of farmers through quality corm production in saffron under cold arid conditions of Ladakh.
Journal of Interdisciplinary Cycle Research, 14 (4): 107-115.
https://doi.org/18.0002.JICR.2022.VV14104.008301.3171237344432

Bansal, S., Kumar, A., Lone, A. A,, Khan, M. H., Malhotra, E. V., & Singh, R. (2022). Development
of novel genome wide simple sequence repeats (SSR) markers in Bunium persicum. Industrial
Crops and Products, 178, 114625. https://doi.org/10.1016/j.indcrop.2022.114625

Nehvi, F.A., Dar, N. A., Elai, B. A., Khan, M. H., Igbal, A. M., Mir, G. H., Gautam, A. & Sameera,
Q. (2022). Effect of Trigger Weather on Saffron Phenology Under Temperate Conditions of
Jammu and Kashmir, India. International Journal of Agriculture Sciences, 14 (2): 11085-
11090.

Irfan, M., Nasseer, S., Rashid, U., Khan, M. H., Dar, Z. A., Gowhar Ali, Wani, M.A., Bashir, S.,
Rashid, Z., Majeed, S., Nagoo, S.A., Rasool, F. & Mehfuza. H. (2022). Genetic Variability
Studies on Morphological Characterization for Floral, Vegetative and Corm Attributes of
Saffron (Crocus sativus L.). International Journal of Plant & Soil Science, 34 (9): 73-79.
https://doi.org/10.9734/ijpss%2F2022%2Fv34i930914

Irfan, M., Rashid, U., Nasseer, S., Bhat, M.A., Rasool, S., Khan, M.H., Wani, M.A., Ali, G., Dar,
Z.A., Bhat, R.A. & Rashid, Z. (2022). Corm size determination and genetic variability studies
in saffron (Crocus sativus L.). Emergent Life Sciences Research, 8 (2): 186-191.
https://doi.org/10.31783/elsr.2022.82186191.

Irfan, M., Nasseer, S., Rashid, U., Wani, M.A., Khan, M.H., Bhat, R.A., Nagoo, S.A., Rashid, Z. &
Bashir, S. (2022). Studies of phenotypic and genotypic variation for morphological traits in
saffron (Crocus sativus L.). International Journal of Environment and Climate Change, 12(11):
3311-3320. https://doi.org/10.9734/ijecc/2022/v12i111381

SOLAN

Irfan, M., Nasseer, S., Rashid, U., Wani, M.A., Khan, M.H., Bhat, R.A., Nagoo, S.A., Rashid, Z. &
Bashir, S. (2022). Studies of phenotypic and genotypic variation for morphological traits in
saffron (Crocus sativus L.). International Journal of Environment and Climate Change, 12(11):
3311-3320. https://doi.org/10.9734/ijecc/2022/v12i111381

BOOKS
COIMBATORE

Sundravadana, S., Senthamizh Selvi, B., Velmurugan, S., Anand, M. & Venkatesan, K.
(2022). Diseases of Spice Crops and Their Management, 78p. (ISBN: 978-93-9134-
245-6)

JABALPUR

Pandey, S.K., Reena Nair & Kanchan Bhan. (2021). Horticultural crops- Emerging Issues and
Techniques. Biotech Books, New Delhi, India.

BOOK CHAPTER
MIZORAM

Soni, J. K., Lalramhlimi. B. & Shakuntala, 1. (2022). Ginger cultivation in Mizoram: Status,
constraints, sustainable approaches and prospects. In: Advances in Agricultural, Animal
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and Fisheries Sciences. (eds). Dayal, D. & Shamsudheen, M., ZNAN Publishers,
Society for Technology, Environment, Science & People, Kozhikode, India, pp. 47-58.
(ISBN: 978-81-956227-2-6).

KUMARGANJ

Kumar, P., Yadav, G. C., Ram, C. N. & Singh, R. L. (2022). Major diseases of fennel
(Foeniculum vulgare L.) and their management. In: Modern Technology of Agriculture.
(eds). Kumar A., Yadav, A., Kumar, S., Singh, R. L., Gautam A. K. & Kumar, P.,
Learning Media Publication A-16, Aman Vihar, Mawana Road, Opp. J.P. Academy,
Meerut, pp. 20-26 (ISBN: 978-93-91872-27-4).

Kumar, P., Ram, C. N. & Yadav, G. C. (2022). Major diseases of ginger (Zingiber officinale
Rosc.) and their management. In: Modern Technology of Agriculture, (eds). Kumar A.,
Yadav, A., Kumar, S., Singh, R. L., Gautam A. K. & Kumar, P., Learning Media
Publication A-16, Aman Vihar, Mawana Road, Opp. J.P. Academy, Meerut, pp. 27-37.
(ISBN: 978-93-91872-27-4).

Singh, R. L., Kumar, P. & Mishra, P. K. (2022). Intercropping: In: Modern Technology of
Agriculture. (eds). Kumar A., Yadav, A., Kumar, S., Singh, R. L., Gautam A. K. &
Kumar, P., Learning Media Publication A-16, Aman Vihar, Mawana Road, Opp. J.P.
Academy, Meerut, pp.13-19 (ISBN: 978-93-91872-27-4).

CHINTAPALLI

Sivakumar. V. (2022). Turmeric cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU,
A.P.

Sivakumar. V. (2022). Ginger cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU,
A.P.

Sivakumar. V. (2022). Black pepper cultivation (Telugu) in Udyana Panchangam, Dr.
YSRHU, A.P.

Sivakumar. V. (2022). Cardamom cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU,
A.P.

TECHNICAL BULLETIN/POPULAR ARTICLE
AICRPS-HEAD QUARTERS

Alagupalamuthirsolai, M., Sharon Aravind, Krishnamurthy, K. S., Thankamani, C. K.,
Prasath, D., Srinivasan, V., Akshitha, H. J., John George, Sarathambal, C., Radha, E.,
Rema, J., Eapen, S. J., Nirmal Babu K., Anandaraj, M., Johny A. K. & Ravindran P. N.
(eds.), (2022) ICAR-AICRPS Varieties (Tamil). ICAR-AII India Coordinated Research
Project on Spices, ICAR-1ISR, Kozhikode, Kerala, India, 55p [IISR-Technical Bulletin-
2022/02]

Alagupalamuthirsolai, M., Thankamani, C. K., Krishnamurthy, K. S., Amit Kumar & Deka T.
N. (eds.), (2022). Advanced production technologies in large cardamom. ICAR-AII
India Coordinated Research Project on Spices, ICAR-IISR, Kozhikode, Kerala, India,
26p. [IISR-Technical Bulletin-2022/03]

George J., Sharon Aravind, Krishnamurthy, K. S., Alagupalamuthirsolai, M., Thankamani, C.
K., Rema, J., Eapen, S. J. & Nirmal Babu, K. (eds.), (2022). Livelihood Improvement
of Scheduled Caste farmers through improved spices cultivation practices. ICAR-AIl
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India Coordinated Research Project on Spices, ICAR-IISR, Kozhikode, Kerala, India,
22p. [IISR-Technical Bulletin-2022/03]

JOBNER

Shivran, A. C., Rajput, S. S., Poonia, S. S., Kunwar, R., Kumawat, G. L. & Mittal, G. K.
(2022). ISR H 4T ST ST o1 aqAH URexd U9 Hiasr & uraHTe (Present scenario
and future prospects of coriander seed production in Rajasthan-in Hindi). ICAR-AICRP
on Spices, Shri Karan Narendra Agricultural University, Jaipur, Rajasthan, 27p.
[SKNAU/2022/17].

Shivran, A. C., Kumawat, S. M., Mandiwal, R. L., Khan, R. & Anita (2022).
OIS RUUIISS &1 3a=ebadl (integrated farming system is the need of the day-
Hindi). Agri-Expo Krishi Smarika, 53-55.

Kulheri, A., Pramod, Rajput, S. S., Anita, Kharra, R., Ghasil, M. & Choudhary, S. (2022).
dIo HuSR B3 3. (How to do safe seed storage-Hindi) In: Agri Articles (e. Magazine),
02: 03 (May-June, 2022), 129-130.

Kulheri, A., Rajput, S. S., Pramod, Anita & Choudhary, K. (2022). Natural Farming. In: Agri
Articles (e. Magazine), 02: 05 (September- October, 2022),1-2.

Kulheri, A., Rajput, S. S., Pramod, Anita & Choudhary, K. (2022). YRd & foaM defieror
ufbar (PM Kisan Registration in India: Procedure-Hindi). In: Agri Articles (e.
Magazine), 02: 05 (September- October, 2022), 3-4.

Kulheri, A., Rajput, S. S. (2022). Self-reliance in food. In: Times of agriculture — A
Resonance in Agriculture (e. Magzine), ISSN: 2582-6344, (December, 2022), pp. 50-
51.

MUDIGERE

Shivaprasad, M., Ganapathi, M., Swamy, A. V., Ranjitha, B. R., Rashmi, C. & Malaghan, S.
(2022). 98,009 I35DN9& 8Seth (Cultural practices in cardamom production-
Telugu). ZAHRS, Mudigere, UAHS, Shivamogga.

PANNIYUR

Sudha, B. & Yamini Varma, C.K. (2022). &po)m@s enmedsgio (nlldomm dlo &8 o.
(\Varieties of black pepper and its cultivation techniques- Malayalam), Krishiyankanam,
5 (4): 28-31.

SIRSI

(2022). 3900 drenniwd Torte d3eeed 3wy (Black Pepper diseases and control
measures- (Kannada)- Published in Udyan loka, July- Sept.

PAMPADUMPARA

Nimisha, M., Dhanya M. K., Murugan, M. & Anu P. S. (2021). &2enaimn aljoleomalo,
af)ar  &yflwyo (Climate change and cardamom  cultivation-Malayalam),
Keralakarshakan, 36-41.

Nafeesa, M., Murugan, M. & Divya. (2022). Scale insects - A menace to pepper gardens,
Spice India, 35 (5): 18-20.

Nafeesa, M., Murugan, M. & Divya. (2022). Importance of honey bees and scope of

apiculture in Cardamom Hill Reserves, Spice India, 35 (9): 11-13.
\7)
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Nazeem, J. & Nafeesa, M. (2022). &p@)m845 16021 &1SERINMIDW®0 (a0 18IW AIBUNEBBRE o
(Pest and diseases in black pepper and its management-Malayalam), Spice India, 35
(2): 22-27.

Murugan, M., Nafeesa, M. & Sherin A. S. (2022). QIO 1NOO (alWIM COUYE:ISEBRUD

(Major root infesting pest in cardamom-Malayalam), Keralakarshakan, March-2022:
63-65.

Rajkumar, J., Nafeesa, M., Nimisha, M., Remya, J. S. & Murugan, M. (2022). meic@o®
HBHBHRH6 1SV BWoL 1M 881~ )@ 20s1e:0d (Spotted locust, a terror among
high range farmers), Keralakarshakan, August-2022: 57-59.

Sherin A. S., Nafeesa, M. & Murugan, M. (2022). afeio &A1l enidowlenm («lwdm
S0 cINEBBE 0 MIwmemaddneg o (Major fungal diseases of cardamom and its
management-Malayalam) Kalpadhenu, 42(2): 27-30.

MIZORAM

Soni JK, Lalramhlimi B and Doley S. 2022. Fura Mizoram sawhthing chingtute harsatna
Sawhthing tawih natna (Soft rot of ginger-Mizo) enkawl dan. Vanglaini Mizo Daily.
June 26&27, XXXVII No. 147:4.

KUMARGANJ

Ram, C. N., Kumar, P. & Yadav, G. C. (2022). Bharteeya vyanjano me masalo ka mahatva.
In:  Smarika, Pradeshik Phal, Shakbhaji Avam Pushpa Pradarshani-2022 (Hindi),
Rajbhavan Prangan, Uttar Pradesh, Lucknow, 4-6 march 2022, 106-109.

GUNTUR

Giridhar, K., Priya, T., Rajani, A., Naga Lakshmi, R., Vijayalakshmi, T., Venkata Ramana,
C., Sireesha, K., Kavya, Y. Phani Kumar, J., Ramya A. R. & Naidu, N. (2022). Spices
varieties of Dr. Y.S.R Horticultural University. Dr. Y.S.R Horticultural University
West Godavari district., Andhra Pradesh, 21p.

LEAFLET/ BOOKLET/ BULLETINS/ PRACTICAL MANUAL/ e-NEWSLETTER
COIMBATORE

Senthamizh Selvi, B., Sundravadana, S., Venkatesan, K., Anand, M., Vethamoni P. |. &
Pugalendhi, L. (2022). Hi tech production and post-harvest technologies in turmeric.
53p.

KUMARGANJ

Pradip Kumar, Yadav, G.C., Maurya P. K., Gupta R.K. & Pathak, S (2022) “HYTdl Badi &t
39d Wt (Scientific cultivation of Spices crops-Hindi). All India Coordinated
Research Project on Spices. ANDUAT, Kumarganj, Ayodhya (U.P.).

Pradip Kumar, Yadav, G.C., Ram, C.N. Gupta R.K. & Pathak, S. (2022) Significant
achievement of ICAR-AIl India Coordinated Research Project on Spices. ANDUAT,
Kumarganj, Ayodhya (U.P.), 30p.
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MIZORAM

Soni, J. K., Lalramhlimi, B., Lungmuana, Doley S. & Shakuntala, 1. (2022). Doubling
farmers’ income through scientific cultivation of ginger in Mizoram [I[CARNEH-MZ-
LL-2022-81].

Soni, J. K., Lalramhlimi, B., Lungmuana, Doley S. & Shakuntala, 1. (2022). Sawhthing:
Thiamna hmanga Mizoram loneitu ten a leta hlawka an chin theih dan [ICARNEH-MZ-
LL-2022-81].

PECHIPARAI

Nirmalalatha, J. D., Manikandan, K. R., Joshua, J. P., Justin, G. L. & Jasmine A. J. (2022).
Production Technologies of Kokum. Horticultural Research Station, TNAU,
Pechiparai, Kaniyakumari district, Tamil Nadu, 21p.

Nirmalalatha, J. D., Manikandan, K. R., Joshua, J. P., Justin, G. L. & Jasmine A. J. (2022).
Nutmeg-An update. Horticultural Research Station, TNAU, Pechiparai, Kaniyakumari
district, Tamil Nadu, 38p.

Nirmalalatha, J. D., Manikandan, K. R., Joshua, J. P., Justin, G. L. & Jasmine A. J. (2022).
Cultivation of cloves (Tamil). Horticultural Research Station, TNAU, Pechiparali,
Kaniyakumari district, Tamil Nadu, 18p.

PAMPADUMPARA

Mathews, N., Asharaf, S., Murugan, M., Remya, J S., Nafeesa M., Saji, A. P. (2022). Pest
and disease management in Cardamom. In. CRS pocket diary Part-2. ICAR-AICRP on
Spices, Kozhikode & Cardamom Research Station, Pampadumpara, KAU, IdukKi
district, Kerala, 12p.

KAMMARAPALLY

Mahender, B. & Srinivas, P. (2022). S0 ~rth (Cultivation of turmeric-Telugu). Turmeric
Research station, Sri Konda Kaxman Telangana State Horticultural University,
Kammarpally, Nizamabad district, Telangana, 19p.

NAGALAND

Yepthomi G. I., & Maiti C. S. (2022). Organic Aduwa Kheti Aur Paricharya (Package of
practices for organic ginger cultivation). Nagaland Agricultural University,
Medziphema.

PASIGHAT

A. Shadap, N.D, Bhutia, T. Yatung and C. Deo. (2022). Package of practices for cultivation
of Ginger in Arunachal Pradesh. Dean, CHF, Pasighat, Folder No. 16/2022, 2p.

N.D, Bhutia, A. Shadap, T. Yatung and C. Deo. (2022). Package of practices for cultivation
of Black pepper in Arunachal Pradesh. Dean, CHF, Pasighat, Folder No. 14/2022, 2p.

T. Yatung, N.D, Bhutia, A. Shadap, V. Bhargav and C. Deo. (2022). Package of practices for
cultivation of Large cardamom in Arunachal Pradesh. Dean, CHF, Pasighat, Folder No.
15/2022, 2p.

KALYANI
Pariari, A. et al. (2022). S¥© w5 =efn &Y (Improved cultivation practices in turmeric-

Bengali).

HIP 3
ICAR

ICAR-AICRPS




ICAR-AICRPS Annual Report 2022 /

Pariari, A. et al. (2022). Gx® AW &mI ¥ (Improved cultivation practices in Ginger-
Bengali).

CONFERENCE ARTICLE
AICRPS HEADQUARTERS

Ankegowda, S. J., Venugopal, M. N., Biju, C. N., Krishnamurthy, K. S. & Peeran, M.F.
(2022). Problems and prospects of spices cultivation in Karnataka. In: National
Symposium on Horticultural Crops of Humid Tropics for Nutritional and Livelihood
Security (NSHCST)-2022, 02-03 December, 2022, Central Horticultural Experimental
Station, ICAR-IIHR, Chettalli, Kodagu, Karnataka.

Peeran, M.F., Biju, C. N., Akshitha, H. J., Balaji Rajkumar, M., Asangi, H., Shivakumar, M.
S. & Ankegowda, S. J. (2022). Development and validation of linear regression
forecasting model for ginger leaf spot. In: “National Symposium on Horticultural Crops
of Humid Tropics for Nutritional and Livelihood Security (NSHCST)-2022. In National
Symposium on Horticultural Crops of Humid Tropics for Nutritional and Livelihood
Security (NSHCST)-2022, 02-03 December, 2022, Central Horticultural Experimental
Station, ICAR-IIHR, Chettalli, Kodagu, Karnataka.

Prasath, D., Akshitha, H. J., Shivakumar, M. S., Sharon Aravind, Gobu, R. & Saji, K. V.
(2022). Genetic diversity and varietal wealth in humid tropic spices. In: Souvenir and
abstracts, National Symposium on Horticultural Crops of Humid Tropics for Nutritional
and Livelihood Security, 02-03 December, 2022, CHES, ICAR-IIHR, Madikeri,
Karnataka, pp.04-11.

Sharon Aravind., Saji, K. V. & Prasath, D. (2022). Genetic diversity of spices and its
suitability to North Eastern Region. In: National Conference on Natural Farming
Systems and Biodiversity Conservation under Changing Climate Scenario, 02-03
December, 2022, The NAAS Regional Chapter-Barapani, Meghalaya, India, pp.157-
166.

Thankamani, C. K., Kandiannan, K., Krishnamurthy, K. S. & Srinivasan, V. (2022 December
05-07) Climate resilient strategies for sustainable spices production. In: National
Conference on "Natural Farming Systems and Biodiversity Conservation under
Changing Climate Scenario”. College of Agriculture, CAU (Imphal), Kyrdemkulai,
Meghalaya, India, pp.118-124.

PANNIYUR

Divya K. K., Yamini Varma, C. K. & Airina, C. K. (2022). Improvement of soil
sustainability by eco-friendly pest management approaches for black pepper root
mealybug (Dysmicoccusbrevipes Cockerell). In: Souvenir and Conference book of
VIIth International conference in Hybrid mode on Global Research Initiatives for
Sustainable Agriculture & Allied Sciences (GRISAAS-2022) 21-23, November, 2022,
Astha foundation, Meerut in collaboration with ICAR-CIFE Mumbai, CSAUAT
Kanpur; BAU Ranchi, SKRAU Bikaner; RLBCAU Jhansi; AFU Chitwan Nepal; NPU
Palamu; Rg (Pg) College Shamli & SSDAT, Meerut. pp. 89-90.
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CHINTAPALLI

Sivakumar, V. (2022). Processing and value addition in Ginger. IVth International conference
on Innovative and current advances in Agriculture and allied sciences, 12-14 June
2022, Himachal Pradesh University, Summer Hill, Shimla, H.P

Rajeev, P., Sivakumar, V., Prasath, D., Jayasree, E. & Thomas. L. (2022). Value chain model
for primary processing and value addition in turmeric- Paderu tribal agency area,
Visakhapatnam. In: National conference on Tribal Horticulture, 17-18 October, 2022,
Dr.YSRHU, Andhra Pradesh, India.

Ch. Bindhu & Sivakumar, V. (2022). Tribal Horticulture in Eastern Ghats region of Alluri
Seetaramaraju District- A review. In: National conference on Tribal Horticulture, 17-18
October, 2022, Dr.YSRHU, Andhra Pradesh, India.

Ravindra Kumar, K. & Sivakumar, V. (2022). Upliftment of tribal horticulture farmers trough
Technological advancements. In: National conference on Tribal Horticulture, 17-18
October, 2022, Dr.YSRHU, Andhra Pradesh, India.

KAMMARPALLY

Mahender, B. & Srinivas, P. (2022). Organic package of turmeric (Curcuma longa) to
Telangana state. National conference on Digital & Organic Interventions towards
Sustainable Agriculture and Animal Husbandary (DOISA, 15-16 October, 2022, ICAR-
IIRR, Hyderabad.

Srinivas, P. & Mahender, B. (2022). Organic cultivation of Ginger (Zingiber officinale Rose)
in Telangana climatic conditions. In: National conference on Digital & Organic
Interventions towards Sustainable Agriculture and Animal Husbandary (DOISA), 15-16
October, 2022, ICAR-1IRR, Hyderabad.

Mahender, B. & Srinivas, P. (2022). Micro nutrients package to turmeric (Curcuma longa L)
in Telangana climatic conditions. In: National conference on Digital & Organic
Interventions towards Sustainable Agriculture and Animal husbandary (DOISA), 15-16
October, 2022, ICAR-1IRR, Hyderabad.

Chandana, M., Padam, M., Neeraja Prabhaker, B., Veena Joshi, B., Mahender, B., Gouthami,
P. & Sathish, G. (2022). Studies on effect of organic manures and biofertilizers on
antioxidant activity of turmeric (Curcuma longa L.) Varieties. In: National conference
Digital & Organic interventions towards Sustainable Agriculture Horticulture and
Animal husbandry (DOISA), 15-16 October, 2022, ICAR-IIRR, Hyderabad, pp-146.

JOBNER

Kumawat, G. L., Shivran, A. C., Gothwal, D. K., Singh, J., Punia S. S. & Mittal, G. K,
(2022). Management of blight, powdery mildew and aphid infestation in cumin
(Cuminum cyminum L.). In: Book of Abstracts and Souvenir of the 8" International
Conference on Plant Pathology- Retrospect and Prospects, Indian Phytopathological
Society, IARI, New Delhi held at SKN Agriculture University, Jobner, 23-26 March,
2022, pp. 242-243.

Ashok K. Meena &S. S. Rajput (2022). Genetic Diversity: Sources, Threats and
Conservation. In: Book of souvenir & abstracts: National conference cum 9™ Rajasthan
Science Congress on Harnessing Frontier Sciences and Technologies for Food,
Nutrition, Health and Environmental Security, 15-17 December, 2022, SKNAU,

Jobner, pp. 68.
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Ghasolia M. K., & Rajput S. S. (2022). Impact of bioinformatics on crop improvement. In:
Book of souvenir & abstracts: National conference cum 9" Rajasthan Science Congress
on Harnessing Frontier Sciences and Technologies for Food, Nutrition, Health and
Environmental Security, 15-17, December, 2022, SKNAU, Jobner, pp. 73.

Yadav, M. & Rajput S. S. (2022). Challenges and Prospects for the Conservation of Crop
Genetic Resources. In: Book of souvenir & abstracts: National conference cum 9™
Rajasthan Science Congress on Harnessing Frontier Sciences and Technologies for
Food, Nutrition, Health and Environmental Security, 15-17 December, 2022, SKNAU,
Jobner, pp. 74-75.

Mittal, G. K., Inaniya, R., Kumawat, G. L., Shivran, A. C., Singh B & Saxena, S.N. (2022).
Metabolomic studies during storage in coriander (Coriandrum sativum L.) genotypes.
In: Book of souvenir & abstracts: National conference cum 9" Rajasthan Science
Congress on Harnessing Frontier Sciences and Technologies for Food, Nutrition,
Health and Environmental Security, 15-17 December, 2022, SKNAU, Jobner, pp. 75.

Kumawat, G. L., Shivran, A. C., Punia, S. S., Kunwar, R., Rajput S. S. & Mittal G.K.
(2022). Screening of fenugreek (Trigonella foenum-graecum L.) genotypes against
downy mildew disease caused by Peronospora trigonellae Gaum. In: Book of souvenir
& abstracts: National conference cum 9™ Rajasthan Science Congress on Harnessing
Frontier Sciences and Technologies for Food, Nutrition, Health and Environmental
Security, 15-17 December, 2022, SKNAU, Jobner, pp. 127.

Rachanashree, B. R., Kumawat, G. L., Meena, A.K., Singh, J., Mittal G.K., Shivran, A. C. &
Punia, S. S. (2022). Screening of fenugreek genotypes against powdery mildew disease,
Erysiphe polygoni DC. In: Book of souvenir & abstracts: National conference cum 9th
Rajasthan Science Congress on Harnessing Frontier Sciences and Technologies for
Food, Nutrition, Health and Environmental Security, 15-17, December, 2022, SKNAU,
Jobner, pp. 132.

Teli, M., Chandrawat, B.S., Kumawat, G. L., Mittal G.K., Gurjar, H., Bishnoi, S.P. &
Kumawat, K. (2022 December 15-17). Effect of plant stage on development of root-
knot nematode Meloidogyne javanica on coriander. In: Book of souvenir & abstracts:
National conference cum 9" Rajasthan Science Congress on Harnessing Frontier
Sciences and Technologies for Food, Nutrition, Health and Environmental Security,
SKNAU, Jobner, pp. 137.

Kumawat, K., Goyal, S. K., Ghasolia, R. P., Chandrawat, B. S., Kumawat, G. L., Dukat, V.,
Kansotia, K., Sharma, P., Teli, M. & Mittal G.K. (2022 December 15-17). Screening of
fennel varieties/germplasm against Fusarium solani and Meloidogyne Javanica. In:
Book of souvenir & abstracts: National conference cum 9" Rajasthan Science Congress
on Harnessing Frontier Sciences and Technologies for Food, Nutrition, Health and
Environmental Security, SKNAU, Jobner, pp. 139.
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22 AWARDS & RECOGNITIONS

Best AICRP on Spices Centre Award (2021-22)

AICRP on Spices centre at Sardarkrushinagar Dantiwada Agricultural University,
Jagudan secured best AICRPS centre award during XXXIII Annual group meeting of AICRPS
held at ANDUAT, Kumarganj during 13-15 October 2022.

Recognition

Dr. K. Giridhar, Principal Scientist (Horticulture), ICAR-AICRP on Spices -Guntur centre
was awarded Distinguished Scientist Award during 5" Global Meet on Science and
Technology held in virual mode at Subharthi University on 08 December, 2022.

Dr. S.K. Tehlan, Principal Scientist, ICAR-AICRP on Spices-Hisar centre has been admitted
as Fellow (2022) of the Society for Horticultural Research and Development for his
significant contribution in vegetable science.

Dr. R. K. Patel, ICAR-AICRP on Spices, Navsari centre got GAAS Award for in developing
coriander variety ‘GCO-3’ as co-worker.

Dr. B. Tanuja Priya, Senior Scientist (Horticulture), ICAR-AICRP on Spices-Guntur centre,
was awarded “Maerit certificate for publishing research article in high rated NAAS journal”
held in virtual mode, awarded by Dr.YSRHU, Venkataramannagudem on 25 May, 2022.

Dr. G.L. Kumawat, ICAR-AICRP on Spices, Jobner centre won "'Best Poster Presentation"
for paper presentation on “Management of blight, powdery mildew and aphid infestation in
cumin (Cuminum cyminum L.)” authored by G.L. Kumawat, A.C. Shivran, D.K. Gothwal,
Jitendra Singh, S.S. Punia and G.K. Mittal in IPSCONF-2022 held at SKNAU, Jobner, Jaipur,
Rajasthan.

Dr. G. K. Mittal, ICAR-AICRP on Spices, Jobner centre won “Best Poster presentation
Award” for paper presentation on "Metabolomic studies during storage in coriander
(Coriandrum sativum L.) genotypes” authored by Dr. G. K. Mittal, R. Inaniya, G. L. Kumawat,
A. C. Shivran, Bhuri Singh and S. N. Saxena in the National Conference cum 9th Rajasthan
Science Congress on “Harnessing frontier science and technologies for food, nutrition, health

and environmental security”, held at SKN Agriculture University, Jobner, Rajasthan during
December 15-17, 2022.

ICAR-AICRP on Spices, Guntur centre won “Best oral presentation Award” for paper
presentation authored by Deepthi, S., Tanuja Priya, B., V. Sudha Vani, K. Giridhar, K. Sireesha
and T. Gayathri in the” National Seminar on "Empowerment of Rural Youth with Novel
Agricultural technologies (ERYNAT-2022)” on 28-29 January, 2022 held at ANGRAU,
Bapatla.

Farmers awarded for their success in spices cultivation

e Shri. Yohannan P. D., Kottarakkara, Kollam district backed by PRS Panniyur centre has
successfully demonstrated cultivation of Panniyur black pepper varieties in vertical column
method with drip irrigation system in roof top and bagged award at Rural Innovators’ Meet
2021 of the Kollam-Trivandrum region organized by KSCSTE.
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e Shri. Maggidi Chinnareddy from Maggidi Village, Armoor mandal, Nizamabad district
backed by TRS, Kammarpally was felicitated by District Collector, Nizamabad for his
success in turmeric cultivation. He cultivated high curcumin and high yielding varieties
like Duggirala Red, Rajendra Sonia, Rajendra Sonali, ISR Pragati etc. and making an
agreement to sell his turmeric produce to Smart Agro Food Park, Nandipet, Nizamabad
district.

e Shri. Biman Pujari, Bandaguda, Semiliguda, Koraput backed by AICRPS, Pottangi centre
was awarded as best ginger cultivator from Krushi Bhavan Odisha, Bhubaneswar.

e Shri. Ms Lalsangpuii backed by ICAR-Mizoram has been honoured as an ‘Innovative
Farmer’ by the State of Mizoram and this recognition was conferred during North East
Krishi Kumbha, Regional Agri Fair 4-6 January 2023 at ICAR, Umiam, Meghalaya

e Smt. Bindu Joseph, a progressive women farmer from Kozhikode, Kerala backed by
ICAR-IISR, Kozhikode has been awarded ICAR-Pandit Deendayal Upadhyay
Antyodaya Krishi Puraskar-2021 during ICAR-foundation day 2022,

ICAR-AICRPS
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23 STAFF POSITION

PROJECT COORDINATORS OFFICE

1. Project Co-ordinator : Dr.J Rema (Upto 31.05.2022)
:  Dr. C. K. Thankamani (from 01.06.2022 to 07.12.2022)
: Dr.R. Dinesh (from 08.12.2022)

2. Principal Scientist (Plant Physiology) : Dr. K.S. Krishnamurthy

3. Scientist (SPMAP) : Dr. Sharon Aravind (upto 31.03.2022)
Scientist (Plant Physiology) :  Dr. M. Alagupalamuthirsolai (from 01.04.2022 to 01.12.2022)
Scientist (Plant Genetics) :  Mr. Mukesh Sankar. S (From 20.12.2022)

4. Chief Technical Officer :  Mr. John George

5. Personal Assistant : Vacant

6. Skilled Supporting Staff : Vacant

COORDINATING CENTRES

1. Cardamom Research Station, KAU, Pampadumpara

1. Jr. Horticulturist :  Dr. Nimisha Mathews
2. Laboratory Assistant . Mr. R. Anilkumar
2. Pepper Research Station, KAU, Panmyur
1. Horticulturist : Dr. Resmi Paul
2. Jr.Pathologist :  Dr. C. K. Yamini Varma
3. Jr.Agronomist : Dr.SudhaB
4. Technical Assistant : Vacant
5. Lab Assistant Mr. K. Rajeev
3. Horticultural Research Station (UAHS) ZAHRS, Mudigere
1. Horticulturist :  Dr. M. Shivaprasad
2. Technical Assistant :  Vacant
4. Horticultural Research Station (UHS), Sirsi
1. Horticulturist :  Mr. Sudheesh Kulkarni
2.  Jr.Pathologist :  Dr. Abdul Kareem
3. Technical Assistant :  Mr. Laxman A. Padanad
5. Horticultural Research Station (TNAU), Yercaud
1. Jr.Horticulturist :  Dr. V.A. Sathiyamurthy (from 14.11.2022)
2. Lab Assistant :  Mrs. K. Leela
6. Department of Spices & Plantation Crops (TNAU), Coimbatore
1. Jr. Horticulturist :  Dr. B. Senthamizh Selvi (upto 17.10.2022)
:  Dr. M. Mohanalakshmi (from 18.10.2022)
2. Jr.Pathologist : Dr.S. Sundravadana (upto May.2022)
: Dr.S. Maruthasalam
3. Technical Assistant Th. R. Swaminathan
7. Turmeric Research Station (SKLTSHU), Kammarpally
1. Jr. Pathologist :  Dr. B. Mahender
2. Jr.Horticulturist :  Dr. P. Srinivas
3. Technical Assistant :  Mr. K. Vijaya Kumar
8. Horticultural Research Station (Dr. YSR Horticultural University), Chintapalle
1. Horticulturist :  Dr. V. Sivakumar
2. Technical Assistant :  Vacant (Contract Basis)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

ICAR-AICRPS

Horticultural Research Station (Dr. YSR Horticultural University), Guntur

1. Horticulturist :  Dr. K. Giridhar

2. Jr.Breeder :  Dr. Tanuja Priya

3. Technical Assistant :  Vacant

Department of Vegetable Crops (Dr. YSPUHF), Solan

1. Jr. Pathologist :  Dr. Meenu Gupta

2. Technical Assistant :  Mr. Budhi Singh

High Altitute Research Station (OUAT), Pottangi

1. Jr.Breeder :  Dr. Parshuram Sial

2. Technical Assistant :  Vacant

Department of Genetics and Plant Breedmg (SKNAU), Jobner

1. Sr.Breeder :  Dr.D. K. Gothwal (from 09.11.2022)
:  Dr. Sumer Singh Puniya (Upto 08.11.2022)

2. Jr. Pathologist :  Sh. G. L. Kumawat (Upto 12.12.2022-On Study Leave)

3. Jr. Agronomist :  Dr. A. C. Shivran

4. Assistant Biochemist :  Dr. G.K. Mittal (Part-time)

5. Assistant Breeder :  Dr.S.S. Rajput (Part-time)
:  Dr. Ram Kunwar (Part-time)

6. Jr.Technical Assistant Sh. S. R. Kumawat (upto 30.04.2022)

Centre for Research on Seed Spices (SDAU) Jagudan

1. Pathologist :  Dr.N.R. Patel

2. Jr.Breeder :  Dr. Surabhi S. Chauhan

3. Technical Assistant :  Mrs. Rekha Chaudhari

Department of Vegetable Crops, (CCS HAU), Hisar

1. Pathologist :  Dr. Suresh K. Tehlan

2. Horticulturist :  Dr.T.P. Malik

Department of Horticulture, Tirhut College of Agriculture (RAU), Dholi
1. Jr. Horticulturist

2. Jr.Pathologist :  Dr. A K. Mishra

3. Technical Assistant :  Sh. A. N. Mishra

Department of Vegetable Science (NDUAT), Kumarganj

1. Jr. Pathologist :  Dr. Pradip Kumar

2. Horticulturist :  Dr.C.N.Ram (Upto 01.9.2022)

3. Technical Assistant :  Sh.R. K. Gupta

Department of Horticulture (UBKV), Pundibari

1. Horticulturist :  Dr. Suchand Dutta (upto 22.05.2022)
2. Horticulturist :  Dr. Ram Krishna Sarkar (from 23.05.2022)
3. Pathologist : Dr. Anamika Debnath

4. Technical Assistant :  Sh. Murari Krishna Roy

Department of Horticulture (Dr. BSKKV), Dapoli

1. Horticulturist :  Dr. P.C. Mali

2. Jr.Breeder :  Dr.AV. Bhuwad

3. Technical Assistant :  Shri. R. G. Nachare

College of Agriculture and Research Station (IGKV), Raigarh

1. Jr. Pathologist :  Dr. Ajith Kumar Singh

2. Jr.Breeder :  Dr. Shrikant Laxmikant Sawargaonkar
3. Technical Assistant :  Vacant
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CAPACITY BUILDING

Training undergone by staff of AICRPS

TRAININGS &

SI.  Name of the Details of Organisers
' No staff programme
1 M.H. Khan Awareness, - Division of Vegetable Division of
motivation and Sciences, SKUAST-K Vegetable
technology transfer Sciences
in temperate spice SKUAST-K
crops

2 | Nimisha Data analysis and | 18.02.2022 to Department of College of

Mathews hands on training 20.02.2022 Agricultural Statistics, Agriculture,
on statistical College of Agriculture, Vellayani, KAU
methods Vellayani, KAU

3 K. Giridhar, B. | Data digitalization 22.02.2022 to Online ICAR-IISR,
Tanuja Priya, | and visualization 24.02.2022 Kozhikode
Meenu Gupta,

Reena Nair,

Yamini Varma

C.K, Airina

CK,

Sudheesh

Kulkarni, V.

Sivakumar,

Nimisha

Mathews,

Anamika

Debnath,

Mallik, Tehlan

4 | G.L. Kumawat | ICAR sponsored 21 | 02.03.2022 to SKNCOA, Jobner SKNCOA,
days Winter school | 22.03.2022 Jobner
on “Disease
scenario in climate
change conditions-
Challenges,
experience,
innovation and
future prospects”
5 | Meenu Gupta | National 10.03.2022 Online IPS, New Delhi

symposium on & HAU Hisar
“Crop protection
through bio-rational
approaches-
current trends and
future perspective”

6 | Tehlanand Training 11.03.2022 CCS HAU, Hisar CCS HAU,
Mallik programmes on Hisar
(Co-ordinator) | “Production

technology of spice
crops”

ICAR-AICRPS
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Name of the  Details of Duration Organisers
staff programme
7 | Nimisha Advanced 11.03.2022 Department of Vegetable | College of
Mathews technologies in Science, College of Agriculture,
vegetable science Agriculture, Vellanikara, Vellanikara,
KAU KAU
8 | V. Sivakumar | Faculty 15-03-2022 to ICAR-NAARM, ICAR-NAARM,
Development 19-03-2022 Hyderabad Hyderabad
Programme on
Teaching
competency
enhancement
through innovative
methods
9 | Airina C. K. International 22.03.2022 Hybrid mode Training
seminar on Service
“Sustainable urban Scheme,
agricultural systems Vellayani and
and community Department of
resilient cities” Agricultural
production and Extension,
propagation COA, Vellayani
method for urban
areas’
10 | A.C. Shivran, | 8th International 23.03.2022 to SKNCOA, Jobner SKNCOA,
G.L. Kumawat | conference on 26.03.2022 Jobner
(as Plant pathology:
organisers) Retrospect and
prospects
organized by Indian
Phytopathological
Society, IARI, New
Delhi
11 | Meenu Gupta | Brainstorming 24.03.2022 Online ICAR DMR,
Session on Solan (HP).
“Necessity for
judicious use of
pesticides in
mushroom and
other minor crops
12 | S.S. Punia, Agri Expo - 2022 28.03.2022 to SKNAU, Jobner SKNAU,
A.C. Shivran, 30.03.2022 Jobner
G.L.
Kumawat,
S.S. Rajput,
Ram Kunwar,
G.K. Mittal
13 | Meenu Gupta | National 06.05.2022 to Department  of  Plant | HPS, Nauni
Symposium on 07.05.2022 Pathology, UHF, Nauni and
“‘Novel strategies in Department of
plant stress Plant
diagnosis and Pathology,
management” UHF, Nauni
A7)
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SI.  Name of the  Details of Duration Venue Organisers

No staff programme

14 | Anamika National seminar 26.05.2022 to Uttar Banga Krishi National
Debnath & on Horticulture for | 27.05.2022 Viswavidyalaya , Agricultural
Ram Krishna | sustainable Pundibari, Cooch Behar Higher
Sarkar development, Education

nutritional and Project,Uttar
livelihood security Banga Krishi
Viswavidyalaya
15 | Sudheesh Tri-monthly 23.06.2022, AICRP (Spices), HREC, | AICRP
Kulkarni workshop-1,2 & 3 | 06.09.2022 & Sirsi (Spices),

(Horticulture crops) | 23.12.2022 HREC, Sirsi

16 | PreetiVerma | IPR awareness 15.08.2022 Online Intellectual
program under property, India
National Intellectual & Government
Property of India
Awareness mission

17 | P.C. Mali XXXI AGM of 16.09.2022 to CPCRI, Kasaragod AICRP on
AICRP on Palms 18.09.2022 Palms

18 | Nimisha Plant health 26.09.2022 to NIPHM, Hyderabad NIPHM

Mathews management in 30.09.2022 Hyderabad
protected
cultivation
19 | C.S. Maiti Attended National | 06.10.2022 to Mumbai, India World Spice
Spice conference 07.10.2022 Organisation
(WSO),

20 | Anamika 6™ International 24.11.2022 to Uttar Banga Krishi Society of
Debnath, Ram | Symposium on 26.11.2022 Viswavidyalaya, Minor Fruits,
Krishna Minor fruits, Pundibari, Cooch Behar | Medicinal &
Sarkar & C.S. | medicinal and Aromatic
Maiti aromatic crops Plants (SMF &

AP)

21 | S.S. Punia, National 15.12.2022 to SKNAU, Jobner SKNAU,
A.C. Shivran, | conference cum 9th | 17.12.2022 Jobner
G.L Rajasthan Science
Kumawat, Congress
S.S. Rajput,

Ram Kunwar,
G.K. Mittal

22 | Chandra Deo | State level seminar | 21.12.2022 & College of Horticulture & | College of
and Arwankie | on ‘Technological 22.12.2022 Forestry, Pasighat. Horticulture &
Shadap advancements in Forestry,

cultivation, post- Pasighat.

harvest handling &
marketing of spices’
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5 METEOROLOGICAL DATA

PAMPADUMPARA PANNIYUR

Rain | No.of Rain | No.of
Month fall rainy fall rainy | RH (%)
Max.
mm days mm days
2 - -

19.0 22.0 11.1 91.0 34.9 221
Feb-22 Y 1 22.6 11.9 ; ; 90.8 35.9 22.8
Mar-22 XK 5 24.6 14.3 18.2 4 92.9 37.4 24.7
Apr-22 WXIX 12 24.8 14.5 120.0 10 93.5 36.1 26.2
eyl 2743 15 23.2 13.0 342.0 16 93.5 33.2 25.5
une-22 [STEN 14 22.9 12.7 389.9 24 93.4 32.1 25.4

uly-22 RNV 25 21.2 11.2 11501 26 93.0 29.9 25.1
Aug-22 YLV 23 21.3 11.3 668.5 25 94.4 31.0 25.0
Syl 2989 13 22.2 12.2 261.8 16 92.9 31.7 25.2
Syl 4183 14 22.3 12.5 85.7 10 94.0 33.1 24.6
NVl  155.6 12 22.0 12.1 121.0 16 93.4 335 24.1
Dec-22 JERY 20.8 11.1 15.0 91.7 33.7 23.1

MUDIGERE

Rain 0 0 Rain o Temperature
Month fall RH (%) Temperature (°C) fall RH (%) oc

(mm) | 1 | 0 | Max_ | Min_| (mm) | 1 | Il | Max

Jan-22 = 71.6 80.5 20.29 31.06 0.0 80 74 33.0 14.0
Feb-22 = 61.3 82.2 18.1 29.21 0.0 79 72 36.0 18.0
Mar-22 3.5 60.8 80.3 19.48 37.19 20.0 76 71 38.0 18.8
Apr-22 78.8 60.6 80.5 17.09 27.63 56.8 84 82 36.3 22.6
158.8 60.5 81.9 18.58 27.37 292.4 90 89 33.0 22.0
une-22 VAR 99.4 100.0 19.6 21.73 249.6 90 83 31.5 21.4
uly-22 940.2 42.9 64.3 19.62 22.45 1313.4 91 88 28.3 20.5

Ay 1083.0 39.1 61.8 19.32 25 825.2 91 88 28.3 20.4
Sep-22 242.0 57.4 63.2 21.3 26.1 301.0 89 86 29.5 19.9
Oct-22 293.2 45.0 84.5 18.4 24.8 82.6 89 84 29.7 18.7
Nov-22 = = = = = 0.0 86 79 30.4 16.4
Dec-22 = = = = 0.0 29.4 17.7

GUNTUR SOLAN

Rain No. of RH (%) Rain Temperature
Month fall rainy ° oC fall | RH (%) oC
(mm) | days [ I | 1 | Max. | Min._| (mm) __Max. | Min.__

Jan-22 36.6

=
[«F)]
1
N
N

96.5 77.9 28.8 17.8 168.3 68.0 15.7 2.5

=

Feb-22 0.0 0 96.3 66.5 30.4 18.3 38.5 57.0 20.2 41
Mar-22 0.0 0 95.4 66.1 314 19.1 171.8 62.0 21.2 7.2
Apr-22 0.0 0 97.4 53.8 36.1 254 47.7 51.0 27.6 10.7
May-22 17.6 3 88.1 56.2 36.8 27.1 54.9 42.0 30.7 16.1
June-22 33.2 4 87.4 49.7 36.7 27.4 190 62.0 29.7 18.9
July-22 177.7 14 97.5 67.6 30.8 24.7 340.2 81.0 26.7 20.2
Aug-22 246.8 12 98.2 65.8 31.3 25.2 216.6 79.0 27.6 20
Sep-22 127.6 6 92.0 0.0 27.9 23.6 2243 76.0 26.5 16.9
Oct-22 286.6 14 99.0 74.8 29.1 23 26 53.0 25.1 9.1
Nov-22 46.2 2 100.0 74.1 29.2 19.1 24.8 59.0 21.7 6.5
Dec-22 46.2 3 100.0 74.1 29.2 19.1 21.6 58.0 18.1 1.6

U IR
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POTTANGI KUMARGAN]

Month RE Temperature RE Temperature RH (%)
fall oC fall 0C
o G I e N

17.0 274 135 11.2 19.4 9.3 924 599
0.0 0 30.7 141 3.0 1 231 104  89.1  44.0
10.0 1 363  19.7 0.0 0 31.8 151 852 447
26.2 2 37.7 234 0.0 0 356 185 688 382
92.4 5 370 242 404 3 31.0 235 703 516
el 1275 10 342 244 1526 9 340 270 898 656
W28 3024 20 281 229 1526 9 348 270 898 656
Pl 4016 16 294 228 1274 10 329 268 903 758
el 4262 14 300 227 2034 10 330 265 915 705

Ol 272.4 15 30.4 22.3 212.0 5 31.8 20.9 89.9 61.2
Nov-22 0.0 0 29.8 14.9 0.0 0 27.0 13.0 89.5 61.3
Dec-22 0.0 0 30.4 15.2 0.0 0 29.5 8.5 91.8 63.0

DAPOLI PUNDIBARI

| papol |  PUNDIBARL |
fall oC fall oC
(mm) (mm) | Max. | Min_| 1 | 1|
Jan-22 0.4 29.5 12.9 94.1 56.0 4.0 24 11 90 55
Feb-22 0.0 31.4 12.4 90.2 49.5 47.0 24 11 82 51
Mar-22 0.0 34.6 17.8 88.2 50.7 28.0 32 18 71 45
Apr-22 0.0 34.1 20.8 88.0 63.2 565.0 29 21 89 75
-22 0.3 32.9 23.0 86.7 67.3 623.0 31 22 83 71
ne-22 21.6 31.0 23.1 91.2 75.2 1266.0 30 23 94 86
uly-22 39.2 28.2 23.1 95.2 89.4 426.3 34 24 86 73
¥ 353 28.2 22.5 95.0 90.6 450.0 33 23 88 76
Sep-22 14.7 29.1 22.3 92.9 85.0 242.0 32 22 89 77
Oct-22 4.5 30.7 19.9 92.2 77.7 218.6 31 18 82 69
Nov-22 0.0 325 15.5 89.9 54.3 0.0 30 11 71 51
Dec-22 0.0 32.8 16.2 93.0 52.3 0.0 28 9 79 49
AMBALAVAYAL PECHIPARAI
Month RN Temperature RH (%) Rain Temperature
fall oC fall

oC
(mm) | Max. | Min_| 1 | 1| (mm)

Jan-22 0.0 27.5 15.0 93 59 2.2 31.0 23.7

=

Illiﬁllﬁlllll IIIIEE

—

Dec-22 40.8 25.9 15.5 94.0 69 72.1 4 33.0 24.0 80.0

| Jan-22 |

0.1 292 172 93 48 12 1 33.0 245 75.0
1214 302 187 94 54 26.8 3 320 231 79.0
160.7 295  20.0 91 65 2474 12 30.1 238 820
343.0 268 195 93 78 3899 17 29.0 235 830
2047 264 196 94 79 2513 11 302 236 780
8108 240 193 95 87 127.3 8 30.5 238  80.0
5941 254 194 94 81 1431 12 30.6 243 815
1373 261 183 90 75 3643 20 302 240 84.0
2006 267 179 94 70 166.7 7 29.0 238 850
61.0 258 17.1 93 75 90.3 6 295 235 870
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MYLADUMPARA ICRI GANGTOK

Rain .
RH Rain fall
Month fall (%)

(mm) Min.

Jan-22 [EECIY 90.2 22 2
Feb-22 W) 1 268 13.0 896 86 11 12 1
Mar-22 R 5 288 135  86.1 144 7 19 6
Iyl 2364 12 282 146  90.0 837 26 21 12
eyl 2743 15 259 146 937 721 21 21 14
eyl 1457 14 265 142 929 1172 30 20 15
&7l 649.0 25 227 138 955 428 23 22 16
Nt ¥l 6782 23 236 138 954 781 26 22 16
el 2989 13 260 138  93.0 699 27 20 15
Syl 4183 14 261 137 921 485 10 20 10
NPl 1556 12 254 131 923 12 1 16 7
96.0 11 240 124 921 7 1 13 6

BARAPANI NAGALAND

| BARAPANI |
REW Temperature REV Temperature
mm) | Max. | Min. | I | I | (mm) | Max | Min._ [ I [ 1 |
Jan-22 44.0 19.4 8.2 70.8 58.6 34.6 22.7 10.1 96 56
Feb-22 29.2 19 7.1 65.5 52.3 56.3 23.2 9.6 95 48
Mar-22 10.8 27.5 13.9 58.7 38 2.3 32.2 15.5 90 40
Mgl 109.6  26.5 171 73.5 66.4 175.7 30.9 19.9 90 68
YA 499.2  25.2 17.6 84.9 86.1 224.7 30.5 219 92 71
ILNEYPA 446.1 264 19.7 90.9 89.1 160.8 32 239 95 72
IBINEPAN 278.2 289 20.8 88.1 86.6 375.8 33.3 24.6 92 69
AN 253.6 289 20.8 87.6 86.1 261.8 33 24.1 94 70
SN 241.1 27.7 19.5 88.3 88.6 161.2 33 23.8 91 69
aevyAl 313.6 26.1 16.2 84.6 N/A 94.8 30.5 21.3 94 69
Nov-22 30.4 25 11.4 72.6 N/A 0 28.4 14.8 96 58

IIIIEIIEIII

7l 50 221 84 778 NJ/A  14.6 23 10.2 83 46
KOTA
Month | fall C ' ¢
13.0 19.8 7.5 75.4 2 26.6 9.4
0.0 0 247 107 731 533 0 0 30.7 109
0.0 0 371 200 391 228 0 0 36.4 16
0.0 0 417 258 322 136 0 0 316  15.8
7.5 2 440 297 403 196 0 0 30 18.5
1209 7 407 289 468 432 8 2 31.1 20
451.0 17 343 258 825 736 357 15 265 211
480.6 24 328 248 827 844 85 8 207 165
100.1 7 337 246 913 884 111 6 303 218
28.0 4 339 202 920 920 13 2 246 143
0.0 0 31.7 140 718  79.0 0 0 274 118
0.0 0 263 101 413 623 0 0 23.9 8.8

U IR
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CHINTAPALLE PAMPORE

ont a i
S I A T T |

3.1 :

0.0 0 283 120 975 64.5 3.6 10.3 0.4
2.7 1 323 151 952 63.5 424 18.5 3.3
82.9 5 343 193 953 64.4 160.3 21.4 6.8
208.6 8 327 214 936 69.9 50.8 24.6 9.0
77.8 5 31.2 218 928 74.0 50.8 24.7 9.2
1643 20 275 210  96.0 85.4 134.2 28.8 17.2
2357 13 282 212 949 80.6 120.6 30.7 16.6
2199 11 286 209 969 77.9 22.8 28.0 11.9
1184 12 280 184  96.7 74.5 10.5 21.7 2.9
19.8 1 273 147 983 62.1 138.2 12.1 0.1

43.3 4
SAKALESHAPUR YERCAUD RAIGARH

&N . . . Rain Temperature 0
Month | fall | Ny Rf‘rfrf;‘“ Rainy | fall oC 0
mm ‘ ‘ mm) | Max. | Min._[ 1 | I
- 6.5 3

5.6 -4.6

- . 50.8 25.2 13.0 852  55.1
Feb-22 ; ; 124.3 9 4.6 294 141 841 50.1

Mar-22 45 3 146 8 1.6 36.9 20.4 73.2 35.5
Apr-22 36 1 108.4 10 4.2 40.7 28.4 66.1 35.3
May-22 339 12 162.9 12 14.6 40.7 31.8 62.9 34.5
une-22 355 16 149.8 12 181.2 37.0 29.1 70.7 51.3
July-22 1526 27 164.4 9 444.2 31.6 26.8 85.0 74.6
Aug-22 1228 24 120.6 12 584.8 31.3 26.8 84.7 72.2
Sep-22 287 16 164.4 9 251.8 31.4 25.9 85.9 74.1
Oct-22 151 8 120.6 12 57.6 31.5 23.1 86.9 64.3
Nov-22 16 2 67.4 10 0.0 30.1 16.1 82.4 46.0
Dec-22 60 3 185.4 11 0.0 28.8 121 81.4 43.4

—t
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26 AICRP BUDGET

AICRPS CENTRE-WISE BUDGET

-m- TSP |SCSP -E-
ICAR | State | ICAR [ State [100%[100% | ICAR [State|[ICAR]State| ICAR | State | Total
Regular Centres

Pampadumpara (KAU 2014 671 773 258 200 - - - - - 2087 929  39.16

38.00 1267 350 117 - - - - - - 4150 1384 55.34
2800 933 290 097 - - - - - - 3090 1030 4120
40.00 1333 370 123 - 150 - - - - 4520 1456 59.76

=
=
Q.
)
(]
@
c
>
wn

Yercaud (TNAU 2400 800 105 038 - - - - - - 2505 838 3343
3381 1127 270 090 - - - - - - 3651 1217 4868
1500 500 140 047 250 - - - - - 1890 547 2437
Kammarpally (SKLTSHU 3681 1227 150 05 - 750 - - - - 4581 1277 5858
4700 1567 245 082 - : : - - - 4945 1649 6594
1800 600 070 023 - - - - - - 1870 623 2493
2100 700 860 287 150 295 - - - - 3405 987 4392
7500 2500 280 093 - - - - - - 7180 2593 10373
2700 900 - - - - - - - - 2700 900 36.00
[EA N 6100 2033 185 067 - - - - - - 6385 21.00 84.85
Dholi (RAU - - 400 - - - - - - - 400 - 400
umarganj (NDUAT 3800 1267 270 090 - - - - - - 4070 1357 5427
undibari (UBKVV - - - - - 500 - G - 5.00
apoli (BSKKV 19.00 633 150 050 - 2050 683 27.33

aigarh (IGKV 2900 967 380 127 - 350 - - 017 - 3647 1094 4741
otal 570.76 190.25 52.88 16.39 6.00 20.45 - - 017 - 651.26 206.64 857.9
Co-opting Centres

- - 040 013 - - - - - - 040 013 053

- - 135 045 - - - - - - 135 045 180

- - - - - - 515 172 075 025 590 197 787

- - 240 080 - - - - - - 240 080 320

- - 270 090 - - - - - - 270 090 360

- - - - 890 - 300 - 1180 -

- - - - - 125 1045 - 170 - 1310

- - - - - - 240 - - 240

- - - - 200 - 1562 - - - 1562 -

- - - E E - 700 233 - 700 233 933

- - - - - - 915 - 150 050 10.65 050 11.15
- - 6.85 228 2.00 1.25 58.37 4.05 6.95 0.75 73.42 7.08 805
Voluntary Centres

: - 030 o010 - E E - - - 030 010 040

E - 030 010 - : E - - - 030 010 040

- - 221 074 - - - - - - 221 074 295
E - 240 080 - : E - 084 - 324 080 404

- - 190 063 - - - - - - 1% 063 253

- - 035 012 - - - - - - 035 012 047

- - 332 111 - 100 - - - - 432 111 543

- - 192 064 - - - - - - 192 064 256

- - 127 424 - 100 - - 084 - 1454 424 1878
Project Mode centres

- - 030 010 - - - - - - 03 010 04

- - 030 010 - - - - - - 030 010 040

. - 221 074 - - - - - - 221 074 295
Miscellaneous

XXXIIl Annual Group Meeting - - 412 - - - - - - - 412 - 412

Others [N S e & B A |

Total 570.76 190.25 81.16 22.91 8.00 22.7 58.37 4.05 7.96 0.75 747.95 217.76 965.71

* amount given here is Rs. in lakhs.
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AICRPS CENTRES
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AICRPS CENTRES

HEAD QUARTERS
Project Coordinator (Spices)

ICAR-AII India Coordinated Research Project on Spices
ICAR-Indian Institute of Spices Research, Kozhikode-673 012, Kerala
Phone: Off. (0495) 2731794, Fax: 0495-2731794
E-mail: aicrp.spices@icar.gov.in, aicrpspices@gmail.com
Website: www.aicrpspices.icar.gov.in

COORDINATING CENTRES

Centre and Contact address Fax/E. mail

Telephone

Regular Centres

Andhra Pradesh

1 Horticultural Research Station 07382024496(M) 07382024496(M)
(Dr. Y.S. R Horticultural University), siva200619@gmail.com
CHINTAPALLE-531 111, hrs-ctpli@drysrhu.edu.in
Visakhapatnam, Andhra Pradesh

2 Horticultural Research Station 9490083422(M) 9490083422(M)

(Dr. Y.S. R Horticultural University),
GUNTUR — 522 034, Andhra Pradesh

gkalidasu@yahoo.com
tpriyahort@gmail.com

RAIGARH — 496 001, Chhattisgarh

09425536852 (M)

Bihar

3 Department of Horticulture 0621-2293227(0) 0621-2293227
Dr. Rajendra Prasad Central Agricultural pi.spices@rpcau.ac.in
University) DHOL1-843 121, Bihar 09973218436 (M) ashim_sigatoka@yahoo.com

Chhattisgarh

4 Regional Agricultural Research Station | 07762- 07762- 222402 /215235
(Indira Gandhi Krishi Vishwavidyalaya), | 222402/215235(0) | singh_ajit8@rediffmail.com

shrikant.sawargaonkar@gmail.com

Gujarat

5

Centre for Research on Seed Spices
(Sardarkrushinagar Dantiwada
Agricultural University), JAGUDAN
— 382 710 Dist. Mehsana, Gujarat

02762-285337 (O)
09426412289 (M)

02762-285337
rsspices@sdau.edu.in
nrp_dax@sdau.edu.in

Haryana

6

Department of Vegetable Crops
(Chaudhary Charan Singh Haryana
Agricultural University)

HISAR — 125 004, Haryana

01662-289207 (O)
09416961854(M)

01662-234952/284306
aicrpspices@hau.ernet.in
tpmalik@yahoo.com,

sktehlan07 @gmail.com

ICAR-AICRPS
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Himachal Pradesh
Department of Vegetable Crops 09418012663(M) 09418012663(M)

7 (Dr. YS Parmar University of Horticulture
& Forestry), Nauni, SOLAN-173 230, solanspices@yahoo.com
Himachal Pradesh meenuguptal@gmail.com

Karnataka

8 Zonal Agricultural and Horticultural 09480838966 (M) 09480838966 (M)
Research Station (University of aicrpszahrsm@gmail.com
Agricultural and Horticultural Sciences, adrzahrsm@gmail.com
Shimoga), MUDIGERE-577 132, mudreje_sp@rediffmail.com
Chikkamagalur, Karnataka

9 Horticultural Research Station 8310772377 (M) 8310772377 (M)
AICRP on Spices, (University of hrecsirsi@uhsbagalkot.edu.in
Horticultural Sciences, Bagalkot) sudheesh.kulkarni@gmail.com
SIRSI-581 401, Karnataka

Kerala

10 Cardamom Research Station 8277566528 (M) 8277566528 (M)
(Kerala Agricultural University) crspam@kau.in
PAMPADUMPARA-685 553 muthupeyan@gmail.com
Idukki, Kerala

11 Pepper Research Station 0460-2227287 (O) | 0460-2227287
(Kerala Agricultural University) prspanniyur@kau.in
PANNIYUR, PB No.113 yamini.varma@kau.in,
Kanjirangadu (P.O), Taliparamba -670
142, Kannur, Kerala

Maharashtra

12 Department of Horticulture 9673155992(M) 9673155992(M)
(Dr. Balasaheb Sawant Konkan Krishi prafulcm@rediffmail.com
Vidyapeeth) DAPOLI-415 712, Ratnagiri, ashishbhuwad71@gmail.com
Maharashtra

Odisha

13 High Altitude Research Station 06853-252565 (O) | 06853-223348
(Odisha University of Agriculture and parsuramsial@gmail.com
Technology), POTTANGI-764 039,
Koraput, Odisha

Rajasthan

14 Dept. of Genetics & Plant Breeding, 09928845911 (M) 09928845911 (M)
SKN College of Agriculture (Sri Karan gothwaldkskn@gmail.com
Narendra Agriculture University), acs_shivran@rediffmail.com
JOBNER-303 329, Jaipur, Rajasthan

Telangana

15 | Turmeric Research Station 08463-272026 (O) | 08463-272026
[Sri Konda Laxman Telangana State hrskammarapalli@gmail.com
Horticultural University (SKLTSHU)], mahenderb9@gmail.com
KAMMARPALLY-503 308, Nizamabad
Telangana

ICAR-AICRPS
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Tamil Nadu

16 Horticultural Research Station 9080487171(M) 9080487171(M)
(Tamil Nadu Agricultural University) hrsycd@tnau.ac.in
YERCAUD-636 602, Salem, Tamil Nadu

17 Department of Spices and Plantation 0422-6611284/ 9994054941(M)
Crops, Horticultural College and 2430781(0) mohana.hort@gmail.com
Research Institute TNAU, asmaruthu@gmail.com
COIMBATORE-641 003, Tamil Nadu

Uttar Pradesh

18 Department of Vegetable Science 07607617430 (M) 07607617430 (M)
(Narendra Dev University of Agriculture pradipnduat07 @gmail.com

and Technology), KUMARGANJ-224
229, Faizabad, Uttar Pradesh

West Bengal
19 Department of Horticulture 03582-270588 (O) | 03582-270143
(Uttar Banga Krishi Viswavidyalaya, pundibari@rediffmail.com,
North Bengal Campus dr.anamikadebnath@rediffmail.com

PUNDIBARI-736 165, Dist. Cooch

sarkar_ram@rediffmail.com
Behar, West Bengal

Co-opting Centres

Assam
1 Director of Research, 09864392372 (M) dekakkdr4@gmail.com
Horticultural Research Station, (Assam
Agricultural University), KAHIKUCHI-
781 017, Guwahati, Assam

Karnataka

2 The Scientist-in-charge 9434376293 (M) Mob: 9434376293
Regional Research Station, Spices Board shicriskp@gmail.com
(Govt. of India), Donigal Post, sk9bhat@gmail.com
SAKALESHAPURA-573 134, Karnataka

Kerala

3 The Associate Director 9497317898 (M) 9497317898 (M)
Regional Agricultural Research Station najeeb.naduthodi@kau.in

(Kerala Agricultural University)
AMBALAVAYAL-673 593, Wayanad,

Kerala
4 | The Director 08173-244281 (O) | 08173-244281 (O)
Indian Cardamom Research Institute 8547138279 (M) 8547138279 (M)

MYLADUMPARA-685 553,

Kailasanadu, Idukki, Kerala pradipknair@rediffmail.com

Meghalaya
5 The Principal Scientist & Head 0364-2570257 verma.veerendra@gmail.com
ICAR Research Complex for NEH 12570678(0) vk.mishra@icar.gov.in

Region, Umroi Road, Ri-bhoi,
BARAPANI-793 103, Umiam,
Meghalaya

HIg 3T
ICAR

ICAR-AICRPS


mailto:mohana.hort@gmail.com
mailto:dr.anamikadebnath@rediffmail.com
mailto:dekakkdr4@gmail.com
mailto:najeeb.naduthodi@kau.in
mailto:verma.veerendra@gmail.com

ICAR-AICRPS Annual Report 2022

/

Mizoram

6 The Joint Director 9424710312 Jeetu.soni1l991@gmail.com
ICAR Research Complex for NEH 8168806607 Jeetendra.soni@icar.gov.in
Region, Mizoram Centre,
KOLASIB-796 081, Mizoram

Nagaland

7 The Head, Department of Horticulture, 09436015716 (M) 09436015716 (M)
SASRD, Nagaland University, csmaiti@yahoo.co.in
MEDZIPHEMA-797 106, Dimapur,
Nagaland

Sikkim

8 The Dy. Director (Res.) 0484-2333610-615 | 0484-2333610-615
ICRI Regional Station (Spices Board), 9436295055 (M) 9436295055 (M)
éi(lilh(g:%;af??; g13'02, Sikkim tikendrandeka@gmail.com

tikendranath.deka@nic.in

9 Joint Director 7982666358 (M) 7982666358
ICAR Res. Complex For NEH Region, amit.kumar4@icar.gov.in
Regional Station, Sikkim Center, amitkumaricarl3@gmail.com
Tadong, GANGTOK-737 102, Sikkim

Tamil Nadu

10 | The Professor & Head 9442450976 (M) joshua.prem@rediffmail.com
Horticultural Research Station Jayajasmine2004@yaho00.co.in
(Tamil Nadu Agricultural University)
PECHIPARAI - 629 161
Kanyakumari Dist., Tamil Nadu

Arunachal Pradesh

11 | The Dean 7384100646 (M) 7384100646 (M)
Central Agricultural University College of arwan7931@gmail.com
Horticulture & Forestry,
PASIGHAT-791 102, Arunachal Pradesh

Voluntary Centres

Gujarat

1 The Director of Research and Dean 09913744025 (M) 09913744025 (M)
Faculty of PG Studies, ritesh147@gmail.com
N.M. College of Agriculture,
Navsari Agricultural University,
NAVASARI-396 450, Gujarat

2 Assistant Research Scientist 02717-294325 (O) | arssanand@aau.in
Castor-Seed Spices Research Station, 09825448292(M)
Anand Agricultural University,
Ahmedabad, SANAND-382 110, Gujarat

Jharkand

3 The Director of Research, 0651-2450678 (O) | 0651-2450678 (O)
BIRSA Agricultural University aruntiwary40@gmail.com
KANKE, Ranchi-834 006, Jharkhand

ICAR-AICRPS
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Madhya Pradesh

4 The Sr. Scientist/Head (Hort.), 08839682307 (M) 08839682307 (M)
Department of Horticulture, College of reena_nair2007 @rediffmail.com
Agriculture, Jawaharlal Nehru Krishi
Vishwavidyalaya,
JABALPUR-482 004, Madhya Pradesh

Rajasthan

5 Associate Professor 0744-2844369 (O) | 09460415069 (M)
Agricultural Research Station, arskota@hotmail.com
(Agriculture University Kota) Ummedgan;j preetiarskota2005@hotmail.com
Farm, KOTA-324 001 Rajasthan

6 Assistant Professor (Agronomy) 0291-2571347 (O) | 0291-2571813
Agricultural Research Station 09414663289 (M) mlmehriya@gmail.com

(Agriculture University Jodhpur),
MANDOR, Jodhpur-342 304, Rajasthan

Uttarakhand
7 Professor and Joint Director, 05944-233363 (O) | 05944-233473
Govind Ballabh Pant University of 09897865329 (M) dheer_singh72@yahoo.com

Agriculture & Technology,

College of Agriculture,
PANTNAGAR-263 145, Udham Singh
Nagar, Uttarakhand

West Bengal

8 The Director of Research, Bidhan 09477156733 (M) | 09477156733 (M)
Chandra Krishi Viswavidyalaya, 03473-222273/222277
Directorate of Research, Faculty of dranupariari@gmail.com
Horticulture, KALYANI-741 235, Nadia,
West Bengal

ICAR-AICRPS
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Spices varieties of
Dr. Y.S.R. Horticultural University

PEST AND DISEASE MANAGEMENT IN
CARDAMOM

(Telugu).

TCAR- All India Coordinated Research Project
Spices -

)}.\ 4 A,'"‘
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Cardamom Research Station, Pampadumpara

Pest & Disease Management in
Cardamom
Spices varieties of Dr. Y.S.R

Turmeric Cultivation of cloves
Horticultural University
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Current techniques in successful Scientific cultivation practices of Significant achievement of
coriander cultivation in Rajasthan spices crop (Hindi) AICRPS, Kumarganj
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XXX AICRPS Group meeting held at

Advanced production technologies in
(7) ) large cardamom

0.8.9.28f1 - 9.59.8. Q.0 6160 Livelihood improvement of

sunrgenels il Bysnisei

Scheduled Caste farmers through
ICART AICRPS improved spices culfivation practices
Varieties

ICAR+ AII Indla (oordlmted Resear(h Praje(t on Spkes " " - 3]
: F & ICAR-All India Coordinated Research Project on Spices, Kozhikode n‘f
Y S WA W e g S ¢ a8 a6 v = ICARindian Institute of Spces Research, Kozhikode- 673012 Kerola
1CAR-AHl India Coordinated Research Project on Spices
atcnn s of e aomacn ICAR-Indian Institute of Spices Research “‘I‘

ICAR-AICRPS Varieties (Tamil)  Livelihood improvement of SC farmers through  Advanced production technologies
improved spices cultivation practices in large cardamom

CINNAMON
THE SWEET W00D
‘\,né/

Dr.J. D. NIRMALATHA

Dr. K. R. MANIKANDAN

Dr. J: PREM JOSHUA | " Dr. JXPREM{JOSHUA

Dr. C. GAILCE LEQ,JUSTIN / < Dr.C. GAILCETEOJUSTIN

>=Dr. J. 0. NIRMALATHA
DK Ra MANIKANDIN'

Dr. A. JAYA JASMINE 1 p . DIYAJAVA JASMINE

.

HORTICULTURAL RESEARCH STATION : HORTICULTURAL RESEARCH STATION
TAMIL NADU AGRICULTURAL UNIVERSITY whaomiepsd TAMIL NADU AGRICULTURAL UNIVERSITY
PECHIPARAI - 629 161 " % PECHIPARAI - 629 161
KANNIYAKUMARI DISTRICT Ty KANNIYAKUMAR! DISTRICT

STATION
TAMILNADL/AGRICULTURALWUNIVERSITY;
[PECHIPARAIZT62916)]

2022 2022 12022)

Cinnamon-The Sweetwood  Cultivation of cloves (Tamil).  Productiontechnologies of Kokum Nutmeg an update
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ICAR-AIl India Coordinated Research Project
on Spices (AICRPS)

ICAR-Indian Institute of Spices Research

Post bag No. 1701, Marikunnu P. O,

Kozhikode- 673 012, Keralg, India.

Phone: 0495-2731794/2731410, Fax: 0495-2731794,
e-mail: aicrpspices@gmail.com; qicrps@spices.res.in
Web site: www.aicrps.res.in






