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IRASHT g @ Rue

FRge IRA AT AATe AU aRAT (U amg W
AR 0l THg BT AT AR AT BTel IR T,
Fiferee H 12 AR FATA BAA! H W BrAT R AU
FHIT B B forg Rerd 8 | WRd & 21 W51 # 21 A9 / i
B fvafigaan 50 Y fvafiqaasg /oy el &
FTE QAR W AR W W B HF 34 b= 2 o 19
frafia, 8 weaifora der 7 Wited &= 21 ad 2008. 09 ¥
T a8 ¥ 3R ¥t U9 &1 TAREd! AT BT I9IC 1400 ARE HIY
2 fore wal Y IR aRug &7 3f¥ 250 &g %9T 2 |
LT FATAT HHA! B AT 115 Y FrIHH fAfe B
# AR B 71 78 € | 98 BrdeH ATdIRe 7 heel e
TR, B STET T FHeiel WReTT O Wi favrmt & arria
el X2 & | IR BAa! 3 T SuARRN 39 Rard § wqd
B ST @ B

et fad

Frell fd @ 9 @) IdN SaE B T, fageh, o= qen
31 ALY IUSTTTA! & T BT T 1S A AR G 0 B
faf1 &= # rReroT fvar S <1 2 | SRS & qoaied @
HERIHT TR = A ITd IS are} IRITAT oI HRYST
W FHATC], HRAST & T U I A 2 b g w8 A
B IYA grell aferaRgS! B ggET B Mg | ufgR 1260
. U I / Joig AT JwATAS7 4 B U I /g
B TS R iR WFTe o= | I= IUS el » &9 H
TEE @ TS| AR ARG HEell B qfgR @ A
fefia frar o1 @1 8 daxa die 7 ds 9 25 f&
T/ qa Friel Iuw Ui 89 @ 918 99 afRR 8 @ e H
fries v @ forg wwarfad fsan | sraeage & DA 3
ool d & R Ffcaal &1 geuiea fear T R
Arauas3os ¥ 301 & um 48/ AEwd I afigRA
H 279 &6 oM aorq aifdsa fovar man | ufFaeR o H afaas
IUSTAT / 9, ARNA-5489 ;3.8 f&. 717 & 991 / Ferg aeuward
HRUE-1041 T A W-105 ¥ 2.5 &, 71 /3 aifdrd &1 7TF |
AR B # Frell A" FoxAl S WY T B qF T A
Tz ey e i 9 ik df= Arsarel wawe df oft 41 R
WS BT -10°8 W &9 97.3% dn 94.6%
[HEAT B AT AT §F | Ui 9N Ta IOIR FRA W
IR oiR Rl ot H Sl ok arifass Suart & s

T QUAR! § MRS B R ST IRIER IS il al
TS | TR T 0 YeRE B Y Iuerer JaRa daefeat qen
FN ITARI §RT UMATGRIRT &% H R T4 0T A
A ifdd B TS| IR wEwHT 03F BT BsEE,
ETZHISRTT EXITIITA 50 T / 9@ B X J duT 1 & um i
HP Frargeetl, YR SR UMRITGAURT Sl 3 0T g
FRA P oIy ITH IYFR A1 | 98! GRS B F QST fAsor
Ag foeadar stz Mandfl ovag wwrdt 2w waT|
TH 5 R § W Ties | 095 BT AN Ued
. OSNTTHT Gr3ufovg B W1 BH BRI W OGATIY o e
Teh B [qIH HA A [THUIE ;0905 BRI SUER
A B IR W B |

FREIEE]

T3S AR W TH B & B! (TFRrgHIRT AR FReTR) # A
Al TIRE TR BT ARV A T | YR B H qoTiHT
fdl ST TR A IR dIaHg A AORad 8 dd
(208 f&r. 7 /e ) Acavard E-141 AT AT 3M3-730 P
IuSTar difed & T2 | W G A B sata A Ta- 722, @ T-
27, U7 1 - 309 AR TH A A- 246 B IR A I
SR DI IS (347.96 . 71H / &) Al | AATGHURT H TH
Tg W-26 (1317 &, oW /TRR), T W W73 (1172 &
UM / gaeR), TF A Al-246 (1155 . U /gaex) 991 TH Al
AY - 309 (1033 fb. UM/ 8FeR) F AWETH IUSt A B BY
# ggaE &1 T | S SRS FORReerT a1 @ Argfaai
@ IYAN A gl @ gfg va U 97| sl @
Juotal M & forg 100% sredfasw Agee™ + 50 7™
FagReer + 5 f& oM % a8 vd a1 100% s
HRERE + 50 TH BRBRERE + 5 6. am 0w a8
ITAT AR |

ATRD

T ams A IR 0 v & A= BRI W 3eRd B AT 672
SAEE BT AIREVT BT RBT & | QI B ¥ 3exd B Ieh
U dreft YUET FoTIf Y Sradl ¢ ang A 3Rt v premnent
¥ fadem @ fou WRga P ) gERa § 9Qeor @
Feawy U8 frey fwen f& ovos: e Aeweso ek
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90 drudig, 0.2, IRTHA ;60 3R 90 SWUIE TAT 1.0: B
AePe ;60 AR 90 udig T ul W BsH™@ HA A Iuwial
55953 Il / BaCg SR o Refred # gig gg |
drerft & 52 arg § & S= e Jrgeim @ Sue 18 g
5,24U35 TA /8IS § dovard U S UH - 8 ;23U49
T / eaevg # oifFd o i | S qun wal & U g
G YT BT YA TR AP PT 95 T AT HT a7 &R
Fhd €| AT # Y T oA A IE 3 g $ aenrh
® ERT OF §RT FIA W AR dAT Iuwral 895 [,
T/ weg ¥ gfg g8 q §g oA A 2025 F UG
fawTop Tt amaee # @A o @ T

goal

T 3 A1 AR Q) U P T S Bel A U IR dIF Al
IRE SR ARITAT BT SRV B Y& | AT H
ST 31 fdacriiRor TR R 37 o SuW atal A9l
A et ang-317 (20.66 €4 / Baex) @ @ & wi-52 (17.99
eq / &FeR ) T AY gy far | Infara s A @ @
A A Q& w-59 (29.9 T/ 2FR) qAT UH & wI-9 (28.8
TH / BaR), FHRTS A U7 S UF-9 (298.38 gict / 8HeR)
AT H TA-101 (277.53 T / 2R TAT 7@ B A <
A G-11 (20.26 T / BFeR) Ta & [ Gi-82 (18.82 T / 2aR)
B AOF IUTATT B WY H URAH B WA | THARTA BT
faeriianeor B | uof T AT B fory FE TRl B Y
g gy fFar | wgTe ¥ & A N-11 B FiociersdT 9ot &
TG TUBAT U9 ST & Ui UfoREdar gofies 3| geal d
TR TP PR WR AP FRe|AT o7 A (7 ver-101
H 3.63%), aftrmad nforeiRfRA @t #mem (*f & 213 A
12.5%), st gmer dat @ 71er () vet-20 5 4.14%)
H1 Y A ay fbar 71| g @) < e Iqwidrel gt
SN HEEaR (A T T Y ) W va-101, Dl (31 g T )
J g AR =7 @ fog dqa @ i g arg o (30
TH /8FER) 20 Fiel /BACY DY WG 8 Faiel / BIR
A et DH T H ST W Ul P frpdd TS 126,
67 Mg UAd Url & IRIRN A WRET 5.40F, YD AR
A ueal @ GET (14.60€ AT YA @ie A IUSIal (15.20
. 7 / 391ex *g A1 IO ;50. 67 T /BTG WKl §AT
TeqaTd €Yol e ¥ A%l ¥ 30 ©F /8dex UF 918 TH. 15
T /IR DY WE . 8 FHI /2aeR A A BD
T TR T &S | §oT B IO WR S UHR X grivRerfe
[y P 3eFTT S oIy WIeroT HR W I8 T g3 b S
THRE @ oot ¥ 18.61 TH /AR (M S WA AR
aferT) | 32.13 (31 3N T TR Inerdl UiH), BR|AT B
w1 2.87% (3 a1 TH AR 9 | 6.07 (W= =),

den anfersRRa @ AT 7.70% (3 31 TH 3R {rorad)
JGIH) A 15.30% rEdR s @ I H WK B, Wieid
fER & Setary # o= S GBRI B g1 § Aot [
ot W 31fdd Iaares (24.83 b, am /3 N2 e 82.78
T4 /3qeR) Bl 2 | fremaeett # I (30.11 29/ 2aeR) 3t
Twae e Tgam @ Susar advarg e (28.78
T /3FeR), Ta(d 41 TH AR-2 ¥ e &H Igore (8.78
e / BeR) 3ifpa B TS |

T AT

AT 7 o < R @ T BT & AT AT B 38, TTABA
B 122, TTAGN B 42 IR HRYAT BT 10 FTATESN BT FRET
8 3BT 2 | fRWRE # fFY <o @ qeror aoie § Bt @Y
JYSTAT 420 TR Y B /dre 3R gl 3 Iuorar 6.3 .
TH / 4T 2 Tt AeraeE 65 B fufed fbar mar | fifeawig
A TH ARV T @ gof Suwar 6.0 fB.um / 9nn sk
BT SUSIAT 314.75 T /den & w9 # fafeed fear Ty

erfaar

faf= T o Y ok § v Bl § aftr A e g A
F& TR B R Td ARAEA 8T 8T © | HARTS A
31 I IS aTell AT UF B BRR-2 (18.75 Tl / &R)
T T 1 R - 38 (17.18 |<Id / 8aeR) @7 o1g gAY
fara | affam o i yefoa, SR T @ 1T B AEifagare,
SR (3R T g) A MR A 3R - 728, 3R T 3R TH, TR (T
@ va g) A v A A - 170 T TR, (WU Y) J D w™
- 206 1 faurEa & forg yRanfad b 7| SHeR A g 2 -
475 @1 g BT - 801, X W Yol N M - 237, q7 TA A W
- 236, fBAR A I TF - 220 TAT I TH - 233 FAT FARTA A
T St AT 3 IR - 30 AT TA ST AT 3T AR - 49 W IMHB
vafea & & & & o d=a o man ) e ¥ ema W e
19T & O] arell PR B e D AT a1 e TR
- 244 (8.9 T/ BICX) TAT TAARA- 234 (6.18 TH / BFR) B
ggaE & T | R H g9 ) 99 aeel & wa W)
fFa arau & Borawy g1 HEd A fE §iv1 SuTer 8
AT Y AT W B B forg 50 drdrew Ty ar 1.0 3.
foreR / eTsdier Al 40 T 60 S U TH BT &I gk UET O
fosan & forv wvga far | fRaR + gfar 3 9 Suar qen
IFNFEIRT 29 U6 U - 18 P ART H I W 1962 .
T / e IuSIal W &8 | i & urses) fiesy ot waeran
T PR B O TISTHTE BT QS S T AR 6F
9 & 10 W/ I @ R H S SUAR FRAT qRA
IFB A% 10°F T J 9T a9 B 60 37 1% 9ot R BsHA
GRCICIES RS
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TR R TEM B8 7 OIRT T8 F 499 JFRALA BT
STRETVT (BT | STIed SraRie oIl g Y - 275, g 3 - 294,
g i1 -276, g W - 281, AT - 315, J I - 340, G W - 339,
g A - 343, Z W - 320 TAT G W - 338 P ANGTR Iw 7 3T
6 IO arel @ WY H gga B T | e H R, g
3R gresY fAesy @ 9 g € & wleror fd < wfafkeal
A gA.331 3R FAl225 BT WA, w@mgT R USSY fAesy
& g gfcRw@ar fafea @1 73 | g A - 239 T g A - 209
yfafteat 1 S F fafed fem qeon 9= @ @ & @ g
T BT T | SR # SIRT @ U T 3R SIS - 34 B
farem & forg wwg@ | =g & s &7 @ g
40, 50, 60 T 70 & T TH 025 P T J HADNIE B
fremra gurdl o | AT ARGBR Z75BISvAT FforarTd ed
¥ AT T TF 60 H BN 0250 B R A BB
TA DY TR + & Forgr77 e A ST +$1 ¢ TH 60
# e 025 @ <X A fsemr W 0 g 7 ward!
BT 8

|iw

T g A AR © ow @ I Al Bl ¥ oL 9 9=
YT BT R @ T | SER W g Uh-205, R W T
T Al-84, RAR F TF TH-219 BT IMIMSTHS B T H GEHA
faam T @R SN faseE @ fo wwge e | aell 9 AR -
21 TAT 3R TH-31, SIAR F TATA- 63, TATH-46, HARI
A UA S UG -16, TF ) TH -24 7T RER & T UH-131, T
Th-143 D1 31 § 21 ¥ Mo gfaftear & wu § ggard &
T Ter $ A @ & ¥ Joarea & forg wea faar | e
ThaH ITSTLE dell B AT 3.200 UF TH-63 TUTAT U TH
37-% 2.93%, T UH-45 # 2.87% T TAqN-32 ¥ 2.73%
aifhd @1 18 g1 JAaH 2.37% A T@-11 | o | U 79-63,
TF THH-46, 3R TH-125 TAT TF TA-45 H Adbd oAb & Tl
F qroree det B A Afte off | b A (100F
UG 9 U 5 T /RGSR . FONRgReerd, AHTD
TS 758 . FAIGReTH. TH ATg TR 5 A /BRI,
FNAF AT 50 . FWIRIRETH TH As UH 5
TA /R4 dAT AGAP ATZAST 500 | STGIRARedd

U a3 UH 5 9 /7aex @) e & ga # uede de

T U SHAE B A, AP SHAS H SHASY @ WA
TP SHAGY H o] P AT e of |

Aefy

T 3 3 3R @ TA B D=l A Al BV 989 STTIRed HFALHAT
T IARETYT foarr | SR @7 ufdfie sIRYAd-361, T[eX & U
U -84 AT BAR B TACR-219 & IMMHH B Y §
e fear mar qen fdea & fog wwarfaa f fvar T
SR AT g TA-11, g TH -16, J TH-27, IR T A-
1, 3R UH &1-305, G TA-17, g TH-13, Y TH-32, T TH-28, g
TH-7, J UH-8, g UH-33, J UH-6 T2 J TH-20 2! TIaR I%
H A 7 sraRen W WeAeaa & oy frfea foar many
SR ®) yfafkear g ua-330, g TH-364, J TH-366 TAT I TH-
365, X B! ST UH HI-105, T T A1-103, fBR 31 031 wA-
348, U9 UH-355 T HARITS ¥ TF S TF -25, TF 3 U -
19 BTG S FTATEIF B TS A SA AN A A B
forq g forar T | BrgedR # #ef F w9 et @ wia
R fH s @ T8 9 gl b emaleAd o5 @
forex / forex @1 40, 60, TAT 80 S UH U H BsHIT A W
522.9 f&. I /TR ITF UMK g3 | AR A 9l HO |
He® IS USRS B TAT ATF A U I B forg ot
TR 50 §IITH TATY 40 AT 60 € T T HT &1 AR FSHT BRAT
I fFar| gl = A Al @1 U T aAT Iuerd
e[ @ U IgRed Ry WA Thud-18 SR §i9 SUAR
AT o7 | #Wefl O SUST IR Ol IARET b YT B ITTT B
fav 53 73 STarl # Nifdw AgEISd 100:F
FARIRTT [ a1 TH 5 T /2FeR S W TP U
T A AfSredH Bell ;72€ dAT IUWAT ;0.98 [HUATH /4.
sHIC IT 218 THA /BICIG TUYAT] Juifdd AZerad 75:

. HAIRGReTH  U%h dIg UH 5 A /8deR Sladd W

[YSTAT 0.90 b, UM/ 4.5 Hiex? AT 2.00 7/ Bdexg U<

=1

fafr= a1 A Tt @ weront &1 frafaa e gen v arg
& R &t v Bl & Jenfyet g Rvafigares @ mfteRar
A et & e g1
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PROJECT COORDINATOR’S REPORT

The All India Coordinated Research Project on Spices
(AICRPS) is vested with the mandate to conduct and
coordinate research in [2 spice crops with its
headquarter at Indian Institute of Spices Research,
Calicut. AICRPS has at present 34 centers which
includes 19 regular, 8 co opting and 7 voluntary centres
located in 21 states of India under 2| State/Central
Agricultural Universities (SAUs)/Research Institutes. The
X Plan budget of AICRPS is Rs. 1400 lakhs with Rs 250
lakhs (ICAR share) during 2008-09. About |15 research
programmes covering the mandate spice crops are being
conducted at various centres. These programmes are
carried out under the major disciplines of genetics and
crop improvement, crop production and crop
protection. The salient findings in the mandate crops
are presented in this report.

Black pepper

Seven hundred and thirty four accessions of black
pepper germplasm consisting of cultivated, exotic and
wild and related species are maintained under different
AICRPS centres. The characterization of germplasm
resuited in identification of high yielding accessions viz,
KM Il Angamali, KM Il and Valiyaramundi with more than
2 kglvine of green berry yield from Panniyur centre.
Panniyur-1(2.60 kg dry/vine) and Acc. 57 (4 kg dry/vine)
were identified as high yielders from Sirsi and Yercaud
centres respectively. Among the inter-varietal hybrids
developed at Panniyur centre, the hybrid P6 x P5 was
found to be promising with a fresh yield of 2.5 kg/vine
and was proposed for release as Panniyur - 8. Among
the different cultivars of pepper evaluated at Ambalavayal
in CVT, Cul. 5308 recorded the highest wet weight of
berries/standard (3.0l kg) followed by Panmniyur-1(2.79
kg). At Panniyur centre maximum yield/vine was
recorded in Cul.5489 (3.8 kg green berry/vine) followed
by Cul 1041 and HP 105 with 2.5 kg/vine. Rooting of
orthotropic shoot of black pepper cuttings at Dapoli
centre indicated that treating three and two noded
cuttings with the PGPR (Pseudomonas florescens-10%)
recorded maximum rooting success of 97.3% and 94.6%
respectively. Integrated nutrient management treatment
recorded maximum yield at Panniyur and Sirsi centres
when compared to organic and inorganic treatments,

4

whereas, inorganic and integrated nutrient management
treatments were found to be on par at Pechiparai
centre. Among the current technologies available for
foot rot management all the treatments were found to
be significant in reducing the foot rot incidence at
Spraying potassium
phosphonate (0.3%) and application of 7richoderma
harzianum @ 50 g/vine with | kg of neem cake was
found to be the best treatment in controlling the disease

Pampadumpara centre.

at Chintapalle, Panniyur and Pampadumpara centres
whereas, Bordeaux mixture (1%) spray and COC (0.3%)
drenching was found to be effective at Mudigere centre.
Among the bio-rationals evaluated, neem gold (0.5%)
was found to be effective in the suppression of mussel
scale (Lepidosaphes piperis) population and the least
scale population was recorded on vines treated with
dimethoate (0.05%).

Cardamom

Three hundred and thirteen germplasm have been
maintained at two (Pampadumpara and Mudigere)
AICRPS centers. Among the cardamom germplasm
evaluated at Mudigere centre, the accession Pothamedu
recorded highest green capsule yield (208 kg/ha)
followed by D-141 and Ci-730. Under CVT, entries CL-
722, PS-27, MCC-309 and MCC-246 were found
promising for dry capsule yield (347.96 kg/ha) at
Mudigere centre. At Myladumpara MHC-26 (1317 kg/
ha), MCC-73 (1172 kg/ha), MCC-246 (1155 kg/ha) and
MCC-309 (1033 kg/ha) were identified as high yielders.
Biofertilizers Azospiriflum and P- solubilizers were found
to increase growth and yield of cardamom. Application
of 100% inorganic nitrogen + 50 g Azospirillum + 5 kg
FYM or 100% inorganic phosphorus + 50 g
phosphobacteria + 5 kg FYM was found very effective
in increasing yield in cardamom.

Ginger

AICRPS maintains about 672 germplasm of ginger
consisting of cultivated, wild and related taxa under
various AICRPS centers. A high yielding ginger variety
Subhada from Pottangi centre has been recommended
for release during the XX AICRPS workshop. The
experimental results at Kumarganj indicated that foliar
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spray of 0.05% zinc sulphate (60 and 90 DAP), 0.2% of
borax (60 and 90 DAP) and |.0% of ferrous sulphate
(60 and 90 DAP) increased the yield (55.53 g/ha) and
quality parameters. In an [ET at Pottangi, highest fresh
rhizome yield was recorded in V E,-5 (24.35 t/ha)
followed by PGS-8 (23.49 t/ha). Soft rot of ginger could
be controlled by bio-fumigation using cabbage and
mustard plant refuses. The studies at Solan indicated
that bio-fumigation using cabbage increased germination
and yield (8.5 kg/plot) by decreasing soft rot (2.25%)
and bacterial wilt incidence.

Turmeric

One thousand three hundred and twelve turmeric
germplasm accessions have been maintained by eight
centers under AICRPS. Screening of germplasm has
resulted in short listing of two high yielding accessions
CLI-317 (20.66 t/ha) and PTS-52 (17.99 t/ha) at Jagtial.
I# CVT, PTS-59  (29.9 t/ha) and NDH-9 (28.8 t/ha)
were identified as high yielders from Jagtial centre, NDH-
9 (298.38 g/ha) and CL-101 (277.53 q/ha) from
Kumarganj and TCP-11 (20.26 t/ha) and TCP-82 (18.82
t/ha) from Raigarh centre. Screening of germplasm has
helped in short listing several accessions to leaf spot
diseases. TCP-11 registered resistance against
Colletotrichum leaf spot and 7aphrinaleaf spot at Raigarh.
Quality evaluation of turmeric resulted in short listing
accessions with  high curcumin content (CL 101 with
3.63%), highest oleoresin content (CL -213 with 12.5%)
and high essential oit content (CL.20 with 4.14%). Two
high yielding turmeric varieties viz. CL-10! from
Coimbatore (TNAU) and Surangi from Pottangi,
(OUAT) were recommended for release. Soil
application of FYM (30 t/ha) + vermicompost (20 q/
ha) + neem oil cake (8 g/ha) produced maximum plant
height (126.67 (m), number of tillers per plant (5.40),
number of leaves per tillers (14.60) and yield per plot
(15.20 kg/3m?) or yield (50.67 t/ha) followed by soil
application of FYM (30 t/ha) + vermicompost (15 q/
ha) + neem oil cake (8 g/ha) at Dholi center. In an
experiment to study the genotype x environment
interaction on the quality of turmeric it was observed
that the yield of genotypes varied from 18.61t/ha (liSR
Prathiba) to 32.13 (IISR Alleppy Supreme); curcumin
content from 2.87% (IISR Prathibha) to 6.07 (Narendra
Haldi);and oleoresin content from 7.70% (ISR Alieppy
supreme) to 15.30% in Roma at Coimbatore centre
whereas, the variety Rajendra Sonia produced
significantly more yield (24.83 kg/3 m? & 82.78 t/ha)
when compared to other genotypes in the climatic
condition in Bihar. At Chintapalle, Roma (30.11 t/ha)
recorded maximum fresh rhizome yield followed by

Rasmi (28.78 t/ha ),whereas BSR-2 recorded lowest
yields (8.78 t/ha).

Tree spices

A total of 38 clove, 122 nutmeg, 42 cinnamon and
10 cassia germplasm have been maintained under three
AICRPS centres. Characterization of cinnamon
germplasm at Pechiparai led to the identification of
Sel.65 with a bark yield of 420 g of dried bark/tree and
leaf yield of 6.3 kg/tree.A local collection from Pechiparai
was also identified for high leaf yield of 6.0 kg/tree and
bark yield of 314.75 g/tree.

Coriander

One thousand nine hundred and ninety germplasm
of coriander have been conserved at various AICRPS
centres for further evaluation and characterization. At
Kumarganj two high yielding accessions NDCor- 2
(18.75 g/ha) and NDCor-38 (17.18 g/ha) were short
listed from the germplasm. Three varieties, coriander
viz. RCr-728 from SKN College Agriculture, Jobner
(RAU), LCC-170 from RARS Guntur (APHU) and DH-
206 from, Hisar (HAU) were proposed for release. The
promising entries UD- 475 and UD-80! from Jobrer,
LCC-237 and LCC-236 from Guntur, DH-220 and DH-
233 from Hisar and NDCor- 30 and NDCor-49 from
Kumarganj were promoted to CVT. For production of
leafy type coriander in off-season at Guntur, two
accessions LCC-244 (6.9 t/ha) and LCC-234 (6.18 t/
ha) were identified. Studies on the effect of bioregulators
on coriander at jobner recommends two foliar sprays
of 50 ppm NAA or |.0 ml/l triacontanol at 40 and 60
DAS for obtaining higher seed yield as well as net returns
from coriander crop. Seed treatment and soil application
of rhizobacterial strain FL-18 on coriander at Hisar, gave
a yield of 1962 kg/ha in coriander. Seed treatment with
Pseudomonas fluorescens (IISR-6) at the rate of 10 g/
kg of seed followed by foliar application at 108 cfu on
60 days after sowing was found to be effective in
reducing the powdery mildew intensity in coriander.

Cumin

Jobner and Jagudan centres hold 499 accessions of
cumin germplasm. The germplasm accessions UC-275,
UC-294, UC-276, UC-28I, UC-315, UC-340, UC-339,
UC-343, UC-320 and UC-338 were identified as high
yielders from Jobner centres. Out of ten entries in IET
tested against wilt, blight and powdery mildew, UC-331
and UC-225 was identified as resistant entries against
wilt, blight and powdery mildew at Jobner. The entries
UC-239 and UC-299 from Jobner were identified as
promising and promoted to CVT. A cumin variety RZ-
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345 from jobner was recommended for release. Spraying
mancozeb @ 0.25% at 40, 50, 60 and 70 DAS was found
to be effective in controlling blight. Soil solarization +
soil application of Trichoderma harzianum + spraying
mancozeb @ 0.25% at 60 DAS and application of
vermicompost + soil application of 7. harzianum +
spraying mancozeb @ 0.25% at 60 DAS were also
effective for controlling the disease.

Fennel

Six hundred and twenty five accessions are
conserved in different centres under AICRPS. UF-205
from Jobner, LFC-84 from Guntur and HM-219 from
Hisar were identified as promising and recommended
for release. The entries RF-21 & RF-31 from Dholi, NS-
63, NS-46 from Jobner, NDF-16, NDF-24 from
Kumarganj and HF-131, HF-143 from Hisar were
identified as promising entries from |ET and promoted
for further evaluation in CVT. The maximum volatile oil
of 3.20% was recorded in NS-63 followed by 2.93% in
NS-37, 2.87% in NS-45 and 2.73% in NS-32, whereas
minimum of 2.37% in NS-11. The entries NS-63, NS-
46, RF-125 and NS-45 have shown better performance
as compared to local check with respect to volatile oil
yield in terms of litre per hectare Application of inorganic
nitrogen (100%) + FYM 5 t/ha + Azospirillum, inorganic
nitrogen (75%) + Azospirillum + FYM 5t/ha, inorganic
nitrogen (50%) + Azospirillum + FYM 5 t/ha and
inorganic nitrogen (50%) + Azospiriffum + FYM 5 t/ha
were found significantly superior as compared to control
regarding number of umbels per plant, number of
umbellet per umbel, number of grains per umbellet and
grain yield.

Fenugreek

Germplasm accessions of fenugreek are maintained
at various AICRPS centres and at present 989
accessions are conserved. The entries RMt-361 from
Jobner, LFC-84 from Guntur and HM-219 from Hisar
were identified as promising and were proposed for
release. The germplasm accessions UM-1 |, UM-16, UM-
27, RMc-1, RMt-305, UM-17, UM-13, UM-32, UM-28,
UM-7, UM-8, UM-33, UM-6 and UM-20 were identified
as tolerant to limited moisture condition from jobner
centre. The entries UM-330, UM-364, UM-366 and UM-
365 from Jobner, LFC 105, LFC-103 from Guntur, HM-
348, HM-355 from Hisar andNDH-25, NDH-19 from
Kumarganj were identified as promising and promoted
for CVT. Studies on the effect of bioregulators in
fenugreek at Coimbatore indicated that spraying
Tricontanol 0.5ml/| at 40, 60 and 80 DAS gave an yield
of 522.9 kg/ha. At Jobner, two foliar sprays of 50 ppm
NAA at 40 and 60 DAS could be recommended for
obtaining higher seed yield as well as net returns from
fenugreek crop. Treatment of seed with rhizobacterial
strain FL-18 was effective in increasing yield and yield
attributing characters in fenugreek at Dohli centre,
Among the treatments to study the effect of
biofertilizers on yield of fenugreek, inorganic nitrogen
100% + Azospirillum + 5t/ha FYM gave the maximum
number of pods per plant (72) and yield (0.98 kg/4.5
m? or 2.18 t/ha) followed by inorganic nitrogen 75% +
Azospirillum + 5 t/ha FYM (yield 0.90 kg/4.5 m? or 2.00
t/ha).

The salient findings during 2008-09, under different
projects are presented in this report.

M. Anandaraj


file:///norgan/c

Annual Report 2008-2009 AICRPS

PROGRESS OF WORK AND ACHIEVEMENTS

!. BLACK PEPPER

.l Genetic Resources

I.1.1 Germplasm collection, characterization,
evaluation and conservation
(Chintapalle, Dapoli, Panniyur, Pundibari, Sirsi]
Pechiparai and Yercaud)

The black pepperfgermplasm consisting of 58 accessions
o

have been maintained at Horticultural Research Station
Chintapalle, out of which 22 accessions are being evaluated
for various morphological and yield characters. Among the
22 accessions evaluated, Vellanamban recorded maximum
number (1945) of spikes per vine followed by Malamundi
(1300). In terms of quality parameters, maximum spike length
was recorded in Panniyur-3 (13.0 cm) followed by Vellanamban
and Malamundi (12.8 cm). Narayakkodi recorded maximum
number cf berries per spike {87). Among 22 accessjons
evaluated Vellanamban recorded highest fresh yield of 7.8 kg/
vine followed by Neelamundi (6.9 kg/vine). Vellanamban
recorded maximum dry berry yield (2.7 tvha) followed by
Neelamundi (2.37 t/ha).

Four collections of black pepper from Sindhudurg and
Ratnagiri Districts were collected and added to the germplasm
collections at Dapoli centre. At present 89 accessions of black
pepper have been maintained and are being evaluated.

At Panniyur, 217 cultivated types of black pepper and 72
wild types are being maintained at Panniyur centre. During
2008, KM 1il, Angamali, KM Il and Valiyaramundi were the
promising genotypes that recorded more than 2 kg/vine of
green berry yield. The number of spikes/vine were maximum
for Karimunda 1l (1350) followed by Valiyaramundi (1270).
The spike length was maximum for Vally (10 cm). The number
of developed berries/spike was more for Vally (22) and

Karimunda 1 (21). The 100 berry weight was more for Vally

(17 g). The dry recovery % was more for Karimunda !ll (37)
(Table 1).

During 2008-09, three new genotypes were collected from
Terai region of West Bengal by Pundibari centre making the
toital collections to 22 accessions.

At Sirsi centre, 126 germplasms are being maintained.
Among the six promising accessions under trial, Panniyur-1
continued to record maximum dry berry yield (2.60 kg/vine)
followed by Ademane pepper (2.50 kg/vine) during 2008-09
with a significant difference to others. But, Panniyur-1 was
more susceptible with 42 percent disease incidence (PDI} and
Ademane pepper was the least with 4 PDI values. There were
no major incidences of pests recorded in these accessions.
However, there was less than 5 percent incidence of thrips
and snail.

Among the {37 germplasm accession evaiuated at Yercaud,
berry set and yield was observed in 80 accessions of which
Acc 57 recorded the highest value of 12.8 kg and 3.9 kg for
green and dry berry yield.The accession Acc. 33 recorded the
highest value for spike length 12.6 cm and number of berries
70.The black pepper germplasm maintained at different centres
are given in Table 2.

1.2 Hybridization Trial

{.2.1Intervarietal hybridization to evolve high
yielding varieties
(Panniyur)

At Panniyur, intervarietal hybridization of black pepper is
being carried out every year and among the intervarietal
hybrids being evaluated P-6 x P-5 is found to be promising
with green berry yield of 2.500 kg/vine.

Table 1.Yield and yield attributing characters of promising germplasm accessions of Panniyur

Green berry Number of Spike length Number of 100 Berry  Dry recovery
Cultivars yield spikes/vine {cm) developed weight (g) (%)
(kg/vine) berries/spike
Angamali 2.500 1175 7.5 18 12 35
Karimunda il 2.700 1240 8.0 20 i2 37
Moozhiyar 2.000 625 9.5 19 16 35
TMB IV 1.950 1200 9.0 i5 13 36
Vally 1.850 750 0.0 22 17 33
Karimunda {l 2.800 1350 7.6 21 I3 35
Valiyaramundi 2.750 1270 7.0 20 14 36
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Table 2. Black pepper germplasm collections maintained at various AICRPS centres

Centre Indigenous Exotic Total
Cultivated Wild and related sp.
Chintapalle 58 - - 58
Dapoli 83 ) - 89
Panniyur 214 72 3 289
Pechiparai 12 | 13
Pundibari 18 4 - 22
Sirsi 124 I I 126
Yercaud 127 i0 - 137
Total 636 94 4 734

1.3 Coordinated Varietal Trial (CVT)
1.3.1CVT 1991-Series IV
(Yercaud)

At Yercaud, during 2008-09 among the 14 accessions
evaluated, Panniyur 3 recorded a maximum yield of (2.8 kg
and 3.8 kg of green and dry berry yield and 100 berry weight
of 12.6 grams.

1.3.2CVT 2000 — Series V
(Chintapalle, Pampadumpara, Panniyur, Sirsi and
Ambalavayal)

This trial was initiated at HRS-Chintapalle during 2005.
Twelve entries viz.,, HP-1041, PRS-17, PRS-21, PRS-22, Cul -
5308, Cul.5489, HP-34, HP-105, HP-1411, Karimunda OP,
Panniyur-1 and HP-813 were planted in RBD. Variety Cul-
5489 and HP-813 recorded the highest plant height (3.5 m)
followed by Cul-1041, PRS-21 and PRS-22 (3.4 m) whereas,
Karimunda OP recorded the lowest plant height (2.1 m).
Among the varieties PRS-21 recorded more number of

branches per vine (15.8) and variety HP-105 recorded less
number of branches per vine (7.1). Regarding the yielding
varieties Cul-1041, recorded maximum fresh berry yield (526.7
g) followed by Cul-5308 (410 g).

Among the twelve accessions evaluated at Pampadumpara,
significant differences existed in all the traits. Among the
accessions Panniyur-1 registered the highest dry yield
(1271.61g/plant) closely followed by CUL 5308(1186.67g/
plant) Minimum dry weight per plant was recorded in culture
1411(134.67 g/plant), OPKM (154.33g/plant) and HP 105(
215 g/plant).

At Panniyur centre the trial was initiated during 2001 and
during 2008, Cul-5489 recorded the maximum green berry
yield of 3.8 kg/vine followed by Cul-1041 and HP 105 with
2.5 kglvine . Cul-5489 was significantly superior to all other
cultures/varieties. The number of spikes/vine was maximum
for Cul-5489 (1000) and was on par with HP 105 and Coll.
1041. The maximum spike length was recorded by Cul-5489
(15 cm) and was on par with Panniyur | (14 ¢m), Karimunda
Il (14 cm) and HP 105 (13 cm). The number of berries/spike

Table 3. Yield and attributing characters of promising cultures at Panniyur during 2008-09

Varieties/cultures Green berry Number of Spike Berries/spike 100 Berry Drying
yield (kg/vine) spikes/vine length (cm) weight (g) recovery (%)

Kalluvally IV 1.540 425 9 17 13 30
Karimunda |l 1.020 485 9 21 I 32
Karimunda Il 1.250 560 13 20 12 39
Cul 5308 1.850 500 10 I8 13 42
Cul 5489 3.800 1000 I5 30 1 4 41
HP 34 1.500 280 9 .23 14 40
HP 105 2.500 840 9 i3 12 35
HP 813 1.280 520 9 I I 40
HP 1411 1.350 725 I 20 I 35
Karimunda OP 1.570 450 14 23 14 38
Coll. 1041 2.500 860 8 16 12 35
Panniyur | 1.950 460 14 26 14 35
Karimunda 1.250 340 8 20 12 38
CD (P=0.05) 0.346 236 2.3 4.2 NS

8
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was more for Cul- 5489 (30) and was on par with Panniyur |
(26). The 100 berry weight was more for Cul-5489, HP-34,
Panniyur | and Karimunda OP (14 g). The dry recovery %
was more for Cul-5308 and Cul-5489 (42 and 41%) (Table 3).

At Sirsi, the height of the vine attained maximum in Paniyur-
| (4.5 m) followed by HP-105 (4.4 m), HP-34 (4.2 m). Most of
the entries initiated spiking with a meagre yield. Spike length
was maximum in OP Karimunda (12.3 cm) and the least in
HP-34 (6.5 cm). Dry berry yield was maximum in Paniyur-{
(210 g/vine) followed by HP-34 (185 g/vine) (Table 4).

1.3.3 CVT 2006

(Chintapalle, Dapoli, Pannjyur, Pampadumpara,
Sirsi, Yercaud and Pechiparai)

This experiment was started during the 2008-09 at
Horticultural Research Station Chintapalie. Eight varieties of
black pepper namely, PRS-67, HB-20052, Acc-33, Acc-53, Acc-
57,Acc-106, C-1090, HP-39 cuttings were brought from ISR,
Calicut during July- 2008. These cutting are in the nursery
and a 3-5 leaf stage and would be planted in 2009-10.

Table 4. Performance of CVT -2000 black pepper at Sirsi

SI. No. Entries Height of the Number of Spike length Number of Dry berry
vine (m) spikes/vine {cm) berries/spike  yield (g/vine)

I HP-34 4.20 38 6.5 62 185
2 HP — 105 4.40 23 83 68 125
3 OP Karimunda 3.60 36 12.3 35 160
4 HP - 813 2.50 14 6.8 39 040
5 HP — 141} |.85 12 6.6 36 080
6 C - 1041 2.20 - - - -
7 P24 2.50 - - - -
8 PRS — 17 3.40 8 7.2 45 020
9 PRS- 21 1.60 - - - -
10 PRS - 22 2,10 6 7.0 22 030
i C - 5308 2.80 - - - -
2 C -5489 2.90 - - - -
13 Paniyur - | 4.50 43 1.6 68 210
i4 Malligesara 2.80 - - - -
SEm + 0.28 472 0.16 6.66 19.82

CD (P=0.05) 0.80 14.03 0.48 19.80 58.89

CV (%) 21.52 45.43 4.21 32.52 41.20

At Ambalavayal, Cul. 5308 showed the highest wet weight
of berries/standard (3.01 kg) followed by Panniyur-1(2.79 kg).
Lowest wet weight was recorded in HP 34 (0.50 kg). PRS 22
showed the maximum dry weight of berries/standard (}.14
kg) followed by PRS 17 and Cul 5308 (!.10 kg each). Lowest
dry weight was recorded in HP 105 (0.31 kg). Cul 5308
recorded the maximum number of spikes/standard (717.85)
followed by Cul 5489 (527.45) and PRS 21 (460.00). Lowest
number of spikes was recorded in the cultivar, HP 34.Panniyur-
} showed the highest spike length ({4.11 cm) followed by
Karimunda OP (12.13cm) and Cul 5489 (11.61) and the
lowest spike length was recorded in HP 105 (7.33cm).
Maximum setting percentage was shown by Panniyur-1 (90.14)
followed by Coll.1041 (87.58%). Minimum setting percentage
was recorded in Karimunda OP (74.88%).Panniyur- | recorded
the highest number of berries/spike (77.61) followed by Cu!
5308 (59.86) and Cul 5489 (50.66). Lowest number of berries/
spike was recorded in PRS 17. PRS 2| recorded the highest
hundred berry weight (19.75 g) followed by PRS 17 (17.01 g)
while lowest was recorded in the cultivar Karimunda (9.50 g).
Maximum berry volume was shown by PRS 21 (16.00cc)
followed by Panniyur-1 (14.62cc). Minimum berry volume was
recorded in Cul 5308 (8.53cc).

The plant height varied from 20.83 - 55.83 cm. in different
varieties at Dapoli centre. The vine growth performance is at
initial stage.

At Panniyur centre, all the cultures were kept for
multiplication by serpentine method to get enough rooted
cuttings and were planted during 2008.

At Pampadumpara, a total of tén accessions namely HB
20052, PRS-88 (Panniyur), Acc.No.53, Acc.No.106 (Sirsi),
Acc.No.33 and 57 (Yercaud), C-1090, HP -39 (liSR Calicut)
and Panniyur-1 and Karimunda (checks) have been planted
in three replications in randomized block design during August
2008. Accessions Panniyur-1, Karimunda and Acc. 57 have
established well.

Ten entries including two from lISR-Calicut, two from PRS-
Paniyur, two from HRS-Yercaud, two from HRS-Sirsi and two
checks from the station were planted during August, 2008 to
the arecanut standards in Sirsi centre. Plants are in the initial
stage of field establishment.

At Yercaud centre, during the year 2008-09 the planting
material collected were planted and gap filled.
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At Pechiparai centre, eight accessions viz. C.1090, HP39,
Acc. 33,Acc.57, HB 20052, PRS88, Acc. 53 and Acc.106 were
planted during February 2008. All the plants have established
well.

1.4 Nutrient Management Trial

1.4.1 Effect of bio fertilizers, Azospiri/lum on
black pepper production
(Yercaud)

The application of FYM 10 kg + Azospirillum 50g +
Phosphobacteria 50g +VAM 200g recorded the maximum yield
of 12.8 kg and 3.60 kg of green and dry berries respectively at
Yercaud.

1.4.2 Development of organic package for spices
based cropping system
(Chintapalle, Sirsi, Panniyur, Yercaud and Dapol)

At Chintapalle centre during the year 2006-07, as per the
instructions of Project Co-coordinator,AICRP on Spices, lISR,
Calicut fresh plantation was taken up with Panniyur-1 variety
for conducting the above experiment. Five organic and five
inorganic treatments are imposed to the vines. Now the vines
are in vegetative phase and the experiment in progress.

At Sirsi, the trial was initiated during 2005-06.Three years
after growth the vines supplied with treatments as per package
of practices recorded higher yield (1.05 kg/vine) compared to
those with only organics (0.83 kg/vine) but, the results are
non- significant.

At Panniyur, the trial was started during the year 2006 in
a plot of Panniyur 5.Treatments included were T -Organic
package of practices and T, -Recommended package of
practices (POP). During the year 2008, the treatment T, (POP)
recorded the maximum spike yield of 5.658 kg/vine followed
by T, organic (4.575 kg/vine). There was no significant
difference between the treatments.

Among the treatments, the integrated farming recorded
the maximum yield of 12.8 kg and 3.4 kg/vine green and dry
berry yield/vine against inorganic 11.8 kg and 3.1 kg and
organic |1.2 kg and 2.8 2 kg/vine at Yercaud.

At Dapoli centre, the treatment organic package recorded
higher plant height (1.00 m/plant). Inorganic package recorded
lesser plant height (0.65 m/plant). The growth performance is
at initial stage.

1.4.3Organic farming in black pepper — 2006
(Panniyur, Dapoli, Pechiparai and Sirsi)

At Panniyur during the year 2008, treatment T, (integrated
management) recorded the maximum spike yield of 1.918 kg/
vine followed by T -inorganic treatment (1.441 kg/vine).T, was
significantly superior to other two treatments. The number of
spikes/vine was also maximum for T2 (357) (Table 5).

A new trial on organic farming was initiated at Dapoli
centre with fully organic, integrated and inorganic treatments
during the year. The experiment has been newly planted by
using Thespesia popuinea standard and variety Panniyur-1.
The trial was laid out in August 2008 and is at initial stage.
The vines were growing satisfactorily.

At Pechiparai, the trial was imposed in an established
pepper vines. The highest yield of 4.50 kg/vine was recorded
in the fully inorganic trial and it was followed by integrated
which recorded a yield of 3.36 kg/vine.

The vines supplied with the integrated treatments recorded
higher dry berry yield (1.06 kg/vine) compared to those with
fully inoganics (0.92 kg/vine) and fully organics (0.86 kg/vine)
at Sirsi.

1.5 Rooting of orthotropic shoots of black
pepper
(Panniyur; Sirsi, Yercaud, Pechiparai, Dapolj)

The experiment was started as observational trial during
2007 at Panniyur. The germination was more in Pseudomonas
treatment (79%) followed by IBA (78%) and sugar (76%)
treatments. Irrespective of the treatments, 5 node cutting
showed more germination (86%) followed by 3 node (74%)
and 2 node (71%) cuttings.

The rooting of orthotropic shoots ranged between 39.46
to 80.00 per cent in various treatments at Pechiparai. Among
the different types of nodal, cuttings the two nodal cuttings
exhibited higher rooting percentage (66.06%) and it is on par
with three nodal cuttings (61.9%). All hormone treatments
improved the rooting success over control. The IBA treatment
was significantly superior (74.55%) over the rest of the
treatments and is followed by PGPR treatment (65.79%). The
interaction effect was also significant and the treatments with
two nodal cuttings along with IBA treatment has recorded a
maximum rooting percentage {80%) and it is on par with two
nodal cuttings along with IBA treatment (74.32%).

At Dapoli centre, the orthotropic shoot cuttings gave good
rooting success. Three node cuttings (N2) was found to be

Table S.Yield data of black pepper under organic farming at Panniyur

Treatment Spike yield (kg/vine)

Number of spikes/vine

Yield (kg/vine) Dry weight (g)

TI - Fully organic 144 287 1139 446
T 2 - integrated 1918 357 {515 752
T3 - Inorganic 1352 261 1068 493
CD(P=0.05) 369 70 291 (N
CV (%) 23 23 23 20
SEm 123 23 97 37
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significantly superior (76.33%) to two-node (72.33%) and five-
node (71.66%) cuttings. All hormone/solution treatments
improved the rooting success significantly over control. The
treatment PGPR (Pseudomonas florescens-108) was significantly
superior (92.88%) to rest of the treatments and followed by
common sugar 2% (73.32%) and IBA (68.44%).The interaction
effect was found to be significant. The rooting success ranged
from 56.00% to 97.33%.The treatment combination three node
+ PGPR (£ florescens-10°) recorded maximum rooting success
(97.33%) followed by 2 node + PGPR (£ florescens-10%)
(94.66%) which were on par with each.

At Yercaud, of all the treatments, the treatments with two
nodal cuttings with IBA 1000 ppm dipping, resulted in highest
percent age of rooting 80% and number of leaves 8 leaves,
and fresh and dry weight of leaves.

This experiment could not be carried out at Sirsi centre
during the year and will be conducted during 2009.

1.6. Disease Management Trial

1.6.1 Adaptive trial on management of
Phytophthora foot rot of black pepper in
farmer’sfield
(Chintapalle, Dapoli, Panniyur, Mudigere and Sirsi)

At Chintapalle, the observations revealed that among the
three treatments black pepper vines treated with potassium
phosphonate (0.3%) + Trichoderrna harzianum before onset
of monsoon (May 2™ fortnight), during monsoon (July 1* week)
and after monsoon (September |* fortnight) recorded less
yellowing (11.98%), defoliation (18.64%) and death of vines
(7.16%) and more yield/vine (3.54 kg) as compared to the
farmers practice ( 1% B.M as spraying once after the disease
appearance and only to affected vines) with 44.82% of yellowing,
49.62% of defoliation and 12.94% of death of vines.

At Dapoli, during the first year 2007-08, incidence of foot
rot and Phytophthora leaf blight disease was not observed.
During the second year (2008-09), incidence of Phytophthora
leaf blight only was observed. Minimum per cent incidence of
Phytophthora leaf blight disease (1.10) was observed in the
vines treated during onset of monsoon- June and again during
third week of August with potassium phosphonate @ 0.3% as
spraying and soil application of Trichoderma harzianum @ 50
g/vine with one kg of neem cake to the root zone and also
recorded maximum berry yield (0.917 kg/vine). It was closely
followed by chemical check (2.76 PDI) with application of 1%
Bordeaux mixture as spraying and copper oxychloride @ 0.1%
a.i. as drenching with berry yield of 0.830 kg/vine. Both of the
treatments were found to be significant in reducing foot rot
and Phytophthora leaf blight disease and increasing the berry
yield of black pepper.The severity of the disease in the vines
was maximum in the treatment of farmers’ practice (check).

At Panniyur centre, defoliation and death of vines were
significantly low in (potassium phosphonate + T harzianum)
and hence, this treatment is more effective in controlling the
disease.There was no significant difference between treatments
for yellowing, yield and plant growth data.
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The treatments were found effective in reducing the
incidence of foot rot at Mudigere centre. Minimum [eaf
yellowing (10.22%) and foliage infection of 7.75% were recorded
inT, (I % B.M + 0.3% COC drench and spray) which is
followed by T, (potassium phosphonate (0.3%) + 7 harzianum)
as compared to control. The higher canopy size of 3.57 and
3.30 m. diameter and higher yield of 523.75 and 528.75 g/
vine were recorded in T and T2 respectively as compared to
farmers practice.

At Sirsi centre, Phytophthora foot rot was least in black
pepper vines with respect to least foliar yellowing (12.49
PDI), least defoliation (12.03 PDI) and least death of vines
(9.38 %) and highest green berry yield (0.94 kglvine and
386.69 kg/ha as projected yield) where vines were treated
with potassium phosphonate (@ 0.3 per cent) as spraying
(@ 2 l/vine) and drenching (@ 3 l/vine) coupled with
incorporation of 7 harzianum (MTCC-5179) @ 50 g per
vine with one kg of neem cake to the root zone during pre
monsoon ( June 2008) and peak monsoon (August 2008).
However, recommended check with use of 1% Bordeaux
mixture as spraying(@ 2 l/vine) and drenching (@ 3 I/vine)
with copper oxychloride (@ 0.1 per cent a.i) during june
2008 and August 2008, also significantly reduced the disease
relating to less foliar yellowing (15.10 PDI), least defoliation
(14.58 PD!) and least death of vines (12.50%) and more berry
yield (0.82 kg per vine and 339.02 kg/ha as projected yield).
In case of farmers practice for management of the disease, by
treating vines with 1% Bordeaux mixture as spraying and
drenching to the affected vines after the appearance of the
disease recorded highest leaf foliar yellowing (33.85 PDI)
highest defoliation (34.8% PDI) and maximum death of vines
(29.50%) and minimum yield 0.6 kg/vine and 250.14 kg/ha
as projected yield).

1.6.2Trial on management of Phytophthora foot
rot of black pepper in existing
plantations :
(Chintapalle, Dapolj, Panniyur, Mudigere and Sirsi)

The observations revealed that among the five treatments,
black pepper vines treated with potassium phosphonate (0.3%)
+ T harzianum before onset of monsoon (May 2™ fortnight),
during monsoon (July 1 week) and after monsoons (September
I fortnight) recorded less yellowing (16.28%), defoliation
(20.71%) and death of vines (7.22%) and more yield/ vine
(3.12 kg) followed by Bordeaux mixture spray (1.0%) - COC
(0.1%) drenching with yellowing (22.25%), defoliation (27.31%)
and death of vines (9.24%) and vyield/vine (2.86 kg) as
compared to the control with 61.64% of yellowing, 68.34% of
defoliation and 19.72% of death of vines and low yield/vine
{1.08 kg) at Chintapalle centre (Table 6).

At Dapoli centre, maximum per cent reduction (83.88) in
Phytophthora leaf blight incidence was observed in vines
treated during onset of monsoon- June and again during third
week of August with potassium phosphonate @ 0.3% as
spraying and soil application of T harzianum @ 50 g/vine with
one kg of neem cake twice to the root zone (TI), and was
significantly superior to rest of the treatments except 7.
harzianum @ 50 glvine with one kg of neem cake and bacterial
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Table 6. Effect of biocontrol agents and chemicals on incidence of Phytophthora foot rot in black pepper at

Chintapalle
Treatment Yellowing Defoliation ~ Death of  Yield/ vine

(%) (%) vines(%) (kg)

Tl Potassium phosphonate (0.3%) + Trichoderma harzianum 16.28 20.71 7.22 3.12
T2  Bordeaux mixture spray (1.0%) - COC (0.1%) drenching 22.25 27.31 9.24 2.86
T3  Consortium of bacteria 36.22 39.48 14.85 |.64
T4 T harzianum + consortium of bacteria 28.34 32.58 11.66 2.14
T5  Control 61.64 68.34 19.72 1.08
SEm 4.33 34| 0.86 032

CV (%) 7.41 6.49 11.98 227

CD (P=0.05) 1.57 1.22 237 1.08

consortium @ 1 g/l each of P fluorescens - {I1SR-6 & 859 to
the root zone (T4) and Bordeaux mixture @ |% as spraying
and copper oxy chloride @ 0.1% a.i. as drenching (T2).
Maximum berry yield (0.900 kg/vine) was recorded in
potassium phosphonate and 7. harzianum and was significantly
superior to rest of the treatments except Bordeaux mixture +
COC (0.888 kgfvine),and T. harzianum + bacterial consortium.

The disease incidence and yield data of Panniyur centre
indicated that there was no significant difference between
treatments for disease incidence and yield. The control plot
showed more yellowing, defoliation and death of vine.

All the treatments were effective in reducing the disease
incidence of foot rot (leaf yellowing, defoliation and death of
vine) and increasing the canopy size and yield as compared to
control at Mudigere centre. The minimum leaf yellowing of
(9.25 PDI) was recorded in T, (0.3% potassium phosphonate
+ T harzianum) followed by T, (1% Bordeaux mixture spray
and 0.2% COC drench) as compared to other treatments.
The minimum defoliation (6.47 PDI) was recorded inT, followed
by T, (7.17 PDI) as compared to control (10.62 PD}). Less
number of vines wilted in all the treatment compared to control.
The maximum canopy size (3.77 m.) and yield/vine (656.25
g) were recorded inT, followed by T as compared to control
(3.04 m.) and 507.5 glvine, respectively.

At Sirsi, black pepper vines recorded least leaf infection
(12.00 PD), least yellowing {11.33 PDI), least defoliation (9.33
PDI), least death of vines (8 %) and highest green berry yield
(1.03 kg/vine® and 424.36 kg/ha projected yield) where the
vines were protected against Phytophthora foot rot of black
pepper with application of potassium phosphonate (@ 0.3
per cent) as spraying (@ 2 l/vine) and drenching (3 /vine)
along with bioagent 7. Aarzianum (MTCC 5179) 50 g with one
kg of neem cake as soil application during first week of June
and third week of August 2008 to the root zone. However,
spraying of 1% Bordeaux mixture (@ 2 l/vine) and drenching
copper oxychloride (0.1 % a.i.) twice during June and August
2008 was also significantly effective in checking the disease
with less leaf infection (16.00 PDI), less yellowing (14.00 PDI),
less defoliation (12.00 PDI), less death of vines (14 %) and
more green berry yield ( 0.86 kg/vine and 354.32 kg/ha
projected yield). In case of bioagents application i.e.,
consortium of bacteria @ 10° cfulg (for growth, nematode
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and Phytophthora suppression —IISR-6 & 1ISR 859) as spraying
(@ 2 I/vine) and drenching (@ 3 l/vine) and 7. harzianum
{(MTCC 5179) 50 g with one kg of neem cake as soil application
around the root zone of the vine twice (June and August) also
significantly reduced the disease /e, less leaf infection (22.00
PDI), less yellowing (20.00 PDI), less defoliation (14.67 PDI),
less death of vines (18 %) and maximum green berry yield
(0.75 kg/vine and 287.12 kg/ha projected yield). This was
followed by treating of vines alone with Consortium of bacteria
@ 108 cfulg (for growth, nematode and Phytophthora
suppression —1ISR-6 & 1ISR 859) as spraying (@ 2 l/vine) and
drenching (@ 3 l/vine) twice were found to be effective in
reduction of leaf infection.(24.00 PDI), less yellowing (21.33
PDI), less defoliation (17.33 PDI), less death of vines (20%)
and less green berry yield(0.0.60 kg/vine and 243.45 kg/ha
projected yield) The vines with out any protection exhibited
highest incidence of leaf infection (54.67 PDI), highest
yellowing (36.67 PDI) and highest defoliation (25.33 PDI,
highest death of vines (46%) and minimum  green berry
yield(0.0.49 kg/vine and 200.23kg/ha projected yield).

|.6.3Trial on management of Phytophthora foot
rot of black pepper in new plantation
(Chintapalle, Dapoli, Panniyur, Mudjgere and Sirsj)

The trial was started during 2006 as adaptive trial in farmers
plot at Panniyur centre. Defoliation and death of vines were
significantly low inT| (potassium phosphonate + Trichoderma)
and hence this treatment is more effective in controlling the
disease .There was no significant difference between treatments
for yellowing, yield and plant growth data.

The experiment has been initiated at Mudigere, Sirsi,
Chintapalle and Dapoli centres.

I.7 Pest Management Trial

1.7.1 Management of gall wasp on Erythrina - a
popular standard of black pepper
(Mudigere)

A survey was conducted during 2008-09 for recording
seasonal incidence of Erythrina gall wasp in different pepper
growing districts of Karnataka mainly Coorg, Hassan,
Chikmagalur, Udupi, South Canara and North Canara at
Mudigere. The incidence of pests was observed on different
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species of £rythrina. There are four species of £rythrina found
during survey and in most of the gardens Erythrina species
was not used as standard for black pepper. Among the four
species, three species were found to be severely affected and
one species £rythrina subumbrans (Kassk.) Merrill was found
to be resistant.

CARDAMOM

Genetic Resources

| Germplasm collection, characterization,
evaluation and conservation

(Mudigere and Pampadumpara)

2.
2.1
2.1

A toual of 152 germplasm were maintained at Mudigere
centre, Out of 32 cardamom germplasm evaluated for yield
and its attributing traits during 2008, D-14| was the tallest
(292 cm), Pothamedu was found superior for number of bearing
suckers (18), and panicle number (25). Longest panicle length
was observed in Pothamedu and PDP-7. Pothamedu recorded
high green capsule yield (208 kg/ha) followed by D-141 and
C1-730.Thirty open pollinated progenies were planted in 2002-
03 were evaluated. The dry capsule yield was highest in 23C,
(230.15 kg/ha) followed by 22C, (224.50 kg/ha) and 21C,
(220.15). M-2 was tallest (317.33 cm), 22C_and 23C, had
maximum number of bearing suckers (20 & 27), 6C, had
longest panicie (70.74 c¢m) and number of capsules/plant
(65.00) was maximum in 4C_.

At Pampadumpara, highest fresh and dry yield was recorded
in S-1 (3375 g/plant& 740 g/plant respectively) closely followed
by Pan-1 (3050 g/plant & 650 g/plant respectively). Driage
percentage of PS-44 was found to be highest (22.9%) confirming
its superiority in recovery percentage than all other accessions
under study. PS-44 was also found to be tolerant to azhukal
disease and capsule borer damage. IC numbers were obtained
for 73 cardamom accessions. The cardamom germplaasm
maintained at various AICRPS centres are given in Table 7.

2.2 Hybridization and Selection

2.2. | Evaluation of OP progenies under intensive
management
(Mudigere)

A crossing block involving 5 elite clones viz., M-1, M-2, HS-
1, Njallani Gold and CL-726 was established in 2005-06 at
Mudigere to generate all possible cross combinations through
both random open pollination and hand pollination and crosses
will be made in the year 2009-10.

2.3 Coordinated Varietal Trial
2.3.1CVT 2005-Series V
(Pampadumpara, Mudigere and Myladumpara)

At Pampadumpara, the CVT trial was laid out with seven
accessions namely, MCC 73, MCC 309, MCC 246, MHC 26
(ICRI, Myladumpara), CL 722 (RARS, Mudigree), PS 27 (CRS,
Pampadumpara) and Green Gold(check) during October 2005.
Among the seven accessions MCC 309 (262 c¢m) registered
maximum plant height followed by PS 27(254.67 cm). Number
of tillers ranged from 63.33 (MCC 73) to 40.67 (MCC 246).
Three accessions namely, MCC 73 and MCC 309 and CL722
were found to have more number of tillers than the check
Greengold (46.33). The yield data could not be obtained due
to negligible yield.

Among the clones planted at Mudigere centre, CL-722 was
found superior for dry capsule yield (347.96 kg/ha) and was
significantly superior over checks (M1 & M2). Other top ranking
entries which recorded high dry capsule yield were PS-27,
MCC-309 & MCC-246. MCC 246 was tallest (285.96 c¢m).
Number of bearing suckers (16.78) was maximum in PS-27.
MCC-246 had maximum number of panicle (67.33), longest
panicle (56.33 ¢cm) and maximum number of capsules (25.40).

At Myladumpara, data on growth and yield attributes such
as toual tillers per clump, tiller height, leaves per tiller, bearing
tiliers per clump, panicies per ciump, racemes per panicie,
capsules per raceme and the first stabilized yield were recorded
and analyzed statistically. Significant differences could be
observed between the clones for all the characters except for
the number of leaves per tiller. As in the previous year,
performance of PS-27 and CL-722 with regard to yield was
inferior when compared to other clones. The highest yield of
1317 kg/ha was recorded in MHC-26 followed by MCC-73
(1172 kglha), MCC-246 (1155 kg/ha) and MCC-309 (1033
kg/ha) (Table 8).

2.3.2CVT 2007-series VI
(Myladumpara, Pampadumpara, Mudigere and
Sakleshpur)

The trial was laid out at Myladumpara, Pampadumpara,
Mudigere, Sakleshpur during 2008 planting season with eleven
accessions namely, |C 349545, |C 349651, IC 547167, IC
547185 (Appangala), Cl 726 and Cl 691 (RARS, Mudigere),
MCC 346 (ICRI, Myladumpara), Pl No 14 and CR 6 (CRS,
Pampadumpara) and Green Gold, PV-2 (checks). Since the
establishment was poor the trial would be re-laid again in the
ensuing season.

Table 7. Cardamom germplasm collections of AICRPS centres

Centre Indigenous Total
Cultivated Wild and related sp.

Mudigere 161 - 161

Pampadumpara 151 { 152

Total 312 ] 313

13
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Table 8. Performance of CVT cardamom at Myladumpara

Tillers/ Tiller Leaves/ Bearing Panicles/  Racemes/  Capsules/ Yield/ Estimated -

Clone clump height tiller tillers/ clump panicle raceme  plant (kg) yield

{cm) clump (kg/ha )
MHC-26 76.94 227.14 17.76 41.98 71.09 18.92 7.33 1.317 1317
MCC-73 67.10 211.31 18.48 35.97 65.52 16.38 6.34 1.172 (172
MCC-246  70.55 240.81 18.42 38.96 63.13 17.81 7.28 1.155 1155
MCC-309  65.09 228.11 18.32 38.09 64.00 15.61 5.92 1.033 1033
PS-27 50.94 199.52 18.40 28.02 4225 14.67 6.68 0.802 802
CL-722 43.25 176.55 17.71 23.56 34.56 11.79 5.52 0.612 612
ICRI-2 64.12 226.21 18.36 36.40 63.30 15.22 5.89 0.992 992
MCC-260  62.24 206.76 17.91 34.4| 60.56 14.60 5.87 0.967 967
CD (P=0.05)12.98 4.15 NS 7.27 10.77 1.99 .16 0.175 175

2.4 Varietal Evaluation Trial (VET)
2.4.1 Initial evaluation trial — |
(Mudigere)

Evaluation of fifteen open pollinated progenies was initiated
in 1999 at Mudigere and among the progenies, 2-4-D | [ yielded
highest dry capsule (240.14 kg/ha) followed by 2-5-DI |
(215.40 kg/ha) and 7-24-DI | (200.00 kg/ha). 7-10-DI} was
tallest (301.00 cm). 24-17-D10 was superior for number of
bearing suckers (25.67) and number of panicles/plant (40.00).
2-5-DI | had longest panicle length (64.44 c¢m) and capsule
no./panicle (70.44) was maximum in 2-4-DI[.

2.4.2Initial evaluation trial — |l
(Mudigere)

Another initial evaluation trial, consisting of |3 entries was
evaluated for yield at Mudigere. The entries, CL-692 yielded
highest (340.50 kg/ha) followed by Sel- 800 (312.2 kg/ha) and
CL-722 (310.50 kg/ha). CL-722 was tallest (305.33 cm) and
had maximum bearing suckers (25.00), HS-1 was found
superior for number of panicles (50.67), Sel-800 for panicle
length (65.80 cm) and CL-69! for number of capsules (55.51).

2.5 Nutrient Management Trial

2.5.1Effect of biofertilizers, Azospirillum on
cardamom
(Pampadumpara)

At Pampadumpara, highest wet and dry yield of cardamom
was recorded in plots receiving 100% inorganic nitrogen +
50 g Azospiriflum + 5 kg FYM and was significantly superior
than all other treatments. Application of Azospirilfum in
combination with FYM was found significantly superior as
compared to plots receiving FYM alone.

2.5.2Influence of biofertilizer phosphobacteria
on growth and yield of cardamom
(Pampadumpara)

Highest wet and dry yield of cardamom was recorded in
plots receiving 100% inorganic phosphorus + 50 g
phosphobacteria + 5 kg FYM and was significantly superior
than all other treatments at Pampadumpara centre.Application

of phosphobacteria in combination with FYM was found
significantly superior as compared to plots receiving FYM alone.

2.5.3Influence of neem cake on cardamom yield
and occurrence of insect pest and disease
of cardamom
(Pampadumpara)

Application of neem cake twice @ 0.5 kg and 1.0 kg
resulted in significantly more number -of tillers, higher plant
height and yield. Maximum number of tillers (47.5), tallest
tillers (262.8 c¢m) and highest yield (373.8 g/plant) was
observed in plants treated with recommended schedule of
fertilizers. Application of neem cake has significantly reduced
the damage caused by shoot and capsule borer on cardamom
tillers. Damage caused by thrips, borer and azhukal (capsule
rot) on cardamom capsules was found to be non-significant.

2.6 Pest Management Trial

2.6.1 Trial on management of panicle and clump
rot of cardamom in existing plantation
(Mudigere and Pampadumpara)

The minimum tiller infection of 2.22 PDI, panicle infection
of 2.42 PD, blotch of 3.25 PDi and higher yield of 331.25 kg/
ha were recorded in T4 (0.3% COC drenching) treatment
followed by T, (pottasium phosphonate spray and drench) as
compared to control at Mudigere centre.

The trial was not conducted at Pampadumpara centre.

2.6.2Management of rhizome and panicle rot
in cardamom in new plantation
(Mudigere)

The maximum plant height of 173.86 cm and 11.86 tillers
were recorded in T, (pottasium phosphonate spray and drench
in I1SR Avinash variety) which was followed by T, (0.3 % COC
drenching) as compared to other treatments. The minimum
leaf spot incidence of 0.93 % was recorded in T, (0.3%
potassium phosphonate spray and drench in IISR Avinash)
and leaf blotch (0.90%) in T, (0.3 % COC drenching in M-I
variety) as compared to control.

14
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3. GINGER

3.1
3.1.1 Germplasm collection, characterization,
evaluation and conservation
(Dholi, Kumarganj, Pottangi, Pundibari, Rajgarh and
Solan)

Genetic Resources

Sixty three accessions and three checks were evaluated
during 2008-09 at Kumarganj. The yield ranged from!4.6 q/
ha in NDG-4 to 342.3 g/h in NDG-55 (Badra sonth). High
yield was recorded in accession NDG-55, followed by NDG-
28 (136.3 g/ha) and NDG-9(120.9 g/ha).

Out of the total 172 ginger accessions maintained at
Pottangi centre, |45 accessions were evaluated in two
replications of which only 22 accessions yielded more than 8
kg/3 m?, the range of yield being 2.40 kg to 12.3 kg/3 m2.The
highest fresh rhizome yield was recorded by Acc. 13 (10.77
kg/3 m?), PGS-3 (10.2 kg/3m?) and Z0-9 (10.1 kg/plot).

Fifty one germplasm of ginger were grown for evaluation
during 2008-09 at Pundibari centre. Accession GCP-9
recorded maximum plant height (82.24 cm) followed by GCP-
10 (78.38 cm), whereas GCP-33 recorded the lowest plant
height (29.22 ¢cm). Maximum number of tillers was recorded
in GCP-9 (24.80) followed by GCP-10 (18.00) and GCP-12
(3.40) recorded lowest numbers of tillers. GCP-! recorded
maximum number of ieaves {21.60) foliowed by GCP-9
(21.20). Maximum PD! was recorded in the germplasm GCP-
44 and GCP-49 (85.00% each) followed by GCP-|5, GCP-38

Table 9. Ginger germplasm collection of AICRPS centres

and GCP-48 (80.00% each) and lowest PDI was recorded in
GCP-9 (5.00%). Highest rhizome yield/plant was recorded in
GCP-9 (285.80 g) followed by GCP-10 (278.20 g), GCP-21
{225.80 g), GCP-8 (221.00 g) and GCP-1 (219.00 g).

Due to continuous heavy rains at Raigarh, germination,
initial crop growth and yield was low. Plant mortality was also
very high.

Two hundred and eighty six collections were evaluated
under field conditions for different horticultural characters at
Solan. The yield of ten promising lines varied from 6.92 kg to
12.0 kg whereas the yield range of germplasm varied from
1.50 kg ~— 12.0 kg. Lajhan and Panesh Local gave maximum
yield. Dry matter content (20.00%) and oleoresin contents
(6.00%) were maximum in Lajhan while essential oil (2.00%)
was maximum in SG1084. Minimum crude fibre (4.80%) was
recorded in SG 1023.

At Dholi, all the forty seven germplasm of ginger gave an
yield below the average yield due to continuous heavy rainfall
resulting in water stagnation condition.The germplasm of ginger
maintained in various AICRPS centre is given in Table 9.

3.2 Coordinated Varietal Trial
3.2.1CVT 2005 — Series Vi
(Solan, Pottangi and Pundibari)

At Solan, significant differences amongst collections were
observed for yield per plot. $G-827, recorded highest yield
per plot (6.60 kg) and was on par with check Himgiri, SG-707
and Suprapha. Minimum yield of 2.90 kg/plot was recorded in

.

Centre Indigenous Exotic Total

Chintapalle 06 - 06

Dholi 47 - 47

Kumarganj 61 - 61

Pottangi 174 3 177

Pundibari 51 - 51

Raigarh 44 - 44

Solan 286 286

Total 669 3 672

Table 10. Performance of CVT ginger at Solan

Accession Yield/plot Yield Increase over Disease Dry matter Essential oil  Oleoresin
(kg) (t/ha) control (%) incidence (%) (%) (%) (%)

IG-1 3.73 7.50 -37.09 5.0 17.00 1.50 5.50

1G-2 4.63 9.30 -29.42 5.0 18.00 .50 6.00

1G-3 2.90 5.82 -51.09 6.0 17.00 .00 5.00

SG 707 5.50 11.00 -7.25 4.5 19.50 1.50 5.00

SG827 6.60 13.26 0.11 3.5 20.20 2.00 6.20

Suprapha 5.56 11.00 -6.23 3.5 19.50 1.80 5.00

Himgiri 593 11.92 35 18.00 1.50 5.00

SEm % 0.95 -

CD (P=0.05) 2.07 -
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1G-3.The dry matter content and essential oil was maximum
(19.80% and 2.00%) in SG-827 followed by Suprabha (19.50%
and |.80%). SG-827 and SG-707 also gave maximum oleoresin.
The crude fiber content ranged between 5.00 to 6.00%. The
disease incidence varied from 3.5% (Himgiri) to 6.00% (1G-3)
(Table 10).

There was significant different among the cultivars for fresh
rhizome yield at Pottangi. Highest fresh rhizome yield was
recorded by Z0-2 (22.20 t/ha),V S, -2 (22.03 t/ha) followed
by V2E5-2 (21.46 t/ha).

Amongst fourteen genotypes the values of growth and yield
parameters of nine genotypes (GCP-05, GCP-31,V2E5-2, IG-
I, 1G-2, IG-3, SG-707, SG-827 and PGS-8) were recorded at
Pundibari centre. Analysis of data showed that the genotype
PGS-8 exhibited the highest plant height (68.45 cm) followed
by IG-1 (63.27 cm). GCP-31 was the shortest in plant height
(47.83 ¢m). Highest number of tillers/rhizome was recorded

by V2E5-2 (10.90) where as lowest was shown by GCP-31
(4.10). PGS-8 showed the highest number of leaves (17.80)
where as GCP-3| showed the lowest (13.33). GCP-5 showed
the highest yield per plot (3.13 kg) followed by SG-707 (2.17
kg) and SG-827 recorded the lowest (1.23 kg). SG-827 had
the highest disease infestation (68.33%). Lowest PDI was
recorded by IG-1 (15.83%) followed by V2E5-2 (22.50%).
Highest rhizome yield was recorded by GCP-5 (6.32 ton/ha)
followed by SG-707 (4.37 ton/ha). The lowest yield was
recorded by SG-827 (2.49 ton/ha) (Table | I).

3.2.2CVT 2007
(Pottangi)

There was significance difference among the cultivars for
fresh rhizome yield at Pottangi centre. Highest fresh rhizome

yield was recorded by V E,-5 (24.27 t/ha), followed by V,E.-2
(24.15 t/ha) (Table 12).

Table 1 1. Growth parameters and yield of ginger under CVT 2006 at Pundibari

Parameters  Plant height Number of Number of  Leaf Leaf Pseudostem Rhizome Disease Projected

Entries {cm) tillers leaves fength  breadth girth yield/plot incidence  yield
(cm) {cm) (cm) (kg/3m?) (%) (tha)

SG-707 56.34 6.73 17.77 19.81 2.43 3.0l 2.17 38.33 4.37

IG-1 63.27 10.63 17.73 16.88 2.05 2.64 2.12 15.83 4.27

IG-3 55.50 8.07 16.10 16.52 1.93 2.40 1.50 44.17 3.02

$G-827 5i.26 4.23 i3.40 i7.67 2.30 2.7V 1.23 68.33 249

1G-2 60.05 9.60 16.13 16.59 1.87 2.42 1.85 18.33 3.74

PGS-8 68.45 6.87 17.80 19.25 i.98 2.74 1.85 31.67 3.73

V,E-2 60.90 10.90 14.40 18.31 1.93 2.41 1.43 22.50 2.89

GCP-5 49.83 6.17 13.53 17.81 2.45 2.44 3.13 35.00 6.32

GCP-31 47.83 4.10 13.33 16.10 2.17 2.79 1.93 59.17 3.90

S Em(z) 220 0.40 0.67 0.50 - - 0.26 5.00 0.53

CD (P= 0.05) 4.67 0.84 .41 1.06 N.S NS 0.55 10.61 .14

Table 12. Yield performance of CVT ginger at Pottangi

Accession Plot yield (kg/3m?) Increase over check (%)

2007 2008 Mean Yield(t/ha)

IG-1 8.2 6.6 7.40 17.02

IG-3 7.6 7.1 7.35 16.91

1G-2 6.4 6.5 6.45 14.84

S-646 9.1 8.1 8.60 19.78

V,E-2 12.3 8.7 10.50 24.15 24.53

Acc-35 10.4 7.2 8.80 20.24

Singhjhara 1.2 7.7 9.45 21.74

S-692 1. 7.8 9.45 21.74

Acc-117 10.7 7.4 9.05 20.82

V,S,-8 10.4 8.2 9.80 22.54 15.29

VS5-2 1.2 8.1 9.65 22.20

V,S-8 1.3 83 9.80 22.54

VE-5 12.7 8.6 10.55 24.27 24.74

v,C-8 1.6 82 8.90 20.47

Suprabha (C) 9.6 7.4 8.50 19.55

CD (P=0.05) 2.1 1.2 1.66 3.82
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3.3 Varietal Evaluation Trial
3.3. 1 Initial evaluation trial
(Solan, Pottangi, Dholi, Pundibari and Raigarh)

Significant differences were observed for yield per plotand
quality attributes at Solan centre. None of the genotypes gave
yield more than check. However, SG 680 and PLS-4 were at
par with Himgiri. PLS-4 and SG857 gave high dry matter content
(18.0%) and esential oil of 1.5% and 1.80%, respectively. The
crude fiber content ranged from 4.00% (SG {107) to 7.00%
(SG 03/04).The disease incidence varied from 13.2 to 22.5%.

Significant difference among the cultivars for fresh rhizome
yield was recorded at Pottangi centre. Highest fresh rhizome
yield was recorded by V E,-5 (24.35 t/ha) followed by PGS-8
(23.49 tha).

At Dholi, RG-3, RG-43 and RG-35 gave the maximum
yield (22.77, 21.78 and 20.74 t/ha) respectively, as compared
to check variety Nadia (19.50 t/ha). Regarding number of days
to maturity, RG-8, RG-29 and RG-43 were early maturing as
compared to local check variety Nadia.

At Pundibari, TCP-57 recorded maximum plant height
(125.93 cm) followed by TCP-129 (121.32 cm). TCP-129
showed the highest mean value for number of tillers/ptant
(3.27). In respect of number of leaves/plant, TCP-84 recorded
the highest (10.00). For pseudo-stem girth, TCP-104 recorded
the highest (9.11 cm) while TCP-11 showed the lowest (6.05
cm). In respect of leaf length, TCP-57 recorded the highest
length (64.24 cm) and TCP-i| recorded the lowest (47.01
cm). TCP-129 recorded highest leaf breadth (12.52 cm) where
as ABN-0! recorded lowest (9.97 cm). A wide range of
variability was found among the genotypes for different yield
characters as shown in Table 6.In respect of the trait weight of
mother clump, TCP-129 recorded the highest value (11.67 g).
TCP-64 showed the highest value (2.30 cm) for the trait length
of mother clump where as TCP-129 showed the lowest value
(2.03 cm). In respect of number of clumps per mother rhizome,
TCP-02 showed the highest and TCP-119 lowest value (1.47
and 1.07 respectively). In the trait number of primary fingers,
TCP-64 recorded highest value (5.20) whereas TCP-119
recorded lowest value (2.67). TCP-64 achieved the highest
weight of primary fingers (94.96 g) and TCP-119 showed the
lowest value for the trait (50.60 g). In respect of length of
primary fingers TCP-64 recorded the highest length of (2.57
cm) and TCP -57 recorded the lowest length of (2.33 cm).
TCP-64 showed the highest value and TCP-140 showed the

lowest value (14.16 and 5.67 respectively) for the trait number -

of secondary fingers. In respect, weight of secondary fingers,

TCP-97 recorded the highest weight (52.40 g) and TCP-140
lowest weight (21.40 g). TCP-02 showed the highest length of
secondary fingers (2.18 cm) and TCP-107 showed the lowest
length (2.03 c¢m) for that trait. The highest mean value for
clump weight/plant was recorded by TCP-64 (184.93 g) while
TCP-119 showed the lowest value for that trait (89.20 g). In
respect of plot yield (kg/3m?) and the projected yield (t/ha),
TCP-129 recorded the highest mean value (1 1.67 kg and 23.52
t/ha, respectively), closely followed by TCP-64 (11.33 kg and
22.85 t/ha, respectively); both the genotypes out yielded TCP-
2, the local check (Pundibari).

Due to continuous heavy rains at Raigarh, poor
germination, initial crop growth and yield was recorded.

3.4 Quality Evaluation Trial

3.4.1 Evaluation of ginger germplasm for quality
(So/an)

The samples of the crop harvested during December 2008
were analyzed during 2009 for different quality attributes viz,,
dry matter, essential oil, oleoresin and fiber content at Solan.
Dry matter content ranged between 14.00 and 23.00 per cent
in all the collections under study. Essential oil and oleoresin
contents varied from |.4 to 2.0 and 4.0 to 6.9 per cent,
respectively. Among these 64 collections SG 1030, 48/04
followed by SG856, SG713, SGI1102 and SG827 were found
significantly superior for dry matter and essential oil content
in comparison to check Himgiri. However, significantiy iess
fibre content was recorded in SG 827, SG716 and SG707 in
comparison to check Himgiri. Overall, collections like SG 707,
SG 827, SG 716, SG682 and lajhan exhibited better quality
attributes along with yield (> 5 kg/plot). However, other
collections like SG 1030, SG 48/04, and SG 1 102 also exhibited
superior quality attributes but recorded lesser yield.

3.5 Nutrient Management Trial

3.5.1 Organic farming in ginger — 2006
(Solan, Pundibari, Pottangi, Dholi, Kumarganj and
Rajgarh)

At Solan, significant differences among treatment were
observed for yield per plot. Maximum yield (6.5] kg) was
observed in inorganic treatment followed by integrated
treatment (6.18 kg). The yield was significantly less in fully
organic treatment. Essential oil and oleoresins were slightly
higher in organic treatment. However, high dry matter and
less crude fibre were observed in integrated treatment with

comparable oil and oleoresin to that of organic treatment
(Table 13).

Table 13. Yield and quality of ginger under organic farming at Solan

Treatment Yield /plot Yield (Uha) Dry matter (%) Essential oil(%)  Oleoresin(%)  Crude fibre(%)
T1 (Organic) 5.48 1.0l 17.00 2.00 6.50 5.50

T2 (Inorganic) 6.51 13.08 15.70 1.00 4.54 5.50

T3 (Integrated) 6.18 12.42 18.00 1.80 6.00 5.50
SEm+ 0.51

CD (P=0.05) 1.07 1.05 0.06 0.09 1.003
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At Pundibari, application of integrated nutrients on ginger
(T,) produced highest clump weight of 86.83 g and highest
yield of 2.87 kg per plot.This treatment also produced highest
oleoresin of 3.6% in 2008-09. This treatment is followed by
application of organic nutrients on ginger (T,) which produced
clump weight of 79.57 g and yield of 2.34 kg per plot.

There was no significant difference among different
treatments for fresh rhizome yield at Pottangi. Highest yield
was recorded in fully inorganic treatment (18.40 t/ha).

At Dholi, among the three treatments, fully organic (T )
and integrated fertilizer management of organic & inorganic
(T,) gave significantly better performance as compared to fully
inorganic (T,). Fully organic (T,) gave better performance
regarding number of tillers (28.46), number of leaves per tiller
(20.46), length of leaves (20.49 cm), width of leaves (2.63 cm),
area of leaves (53.78 cm?), yield per rhizome (0.23 kg) and
yield per plot & per hectare (7.19 kg/3 m? & 23.95 t/ha) followed
by integrated fertilizer management of organic & inorganic

(™).

At Kumarganj, effect of fertilizers, FYM and bioagents were
studied and highest yield of 62.14 gq/ha was recorded in 50%
recommended dose of fertilizer (60:40:40 kg NPK /ha) along
with FYM (10 t/ha), Azospiriflum (5 kg/ha) and seed treatment
and soil application of £ fluorescens and Trichoderma @50 g/
m? with maximum increase in yield of 43.44% and rhizome
rot disease control by 9.02% over control. The yield in this
treatment (62.14 g/ha) was followed by 100% recommended
dose of 120:80:80 kg NPK/ha along with FYM ( 20 t/ha) and
seed treatment and soil application of P fluorescens and
Trichoderma @50g/m? producing fresh rhizome yield of 45.23
g/ha. In three years of pooled study maximum fresh rhizome
yield of 45.14 g/ha was obtained in 50% recommended dose
of fertilizer (60:40: 40 kg NPK /ha) along with FYM (10 t/ha),
Azospiriflum (5 kg/ha) and seed treatment and soil application
of P fluorescens and Trichoderma @50 g/m? with maximum
increase in yield of 36.49 % over controls.

At Raigarh, very poor performance was recorded in yield
due to heavy rainfall during the planting and germination.
Recommended dosage of fertilizers gave maximum yield kg/
plot (4.0).

3.5.2Effect of biofertilizers (Azospirillum) on
ginger
(Rajgarh and Ambalavayal)

At Ambalavayal, highest yield (6.88 kg/plot) was obtained
in the treatment where recommended package of practice was
followed. This was followed by the application of FYM (10 kg)
+ Azospirillum (50 g) (6.64 kg/plot).

Recommended dosage of fertilizers gave maximum yield
of 4.0 kg/plot (8.04 t/ha) at Raigarh.

3.5.3Effect of micronutrient on ginger
(Kumarganj and Pottangi)

At Kumarganj, the crop was severely affected by high
incidence of rhizome rot disease and therefore, the fresh
rhizome yield was very poor every year. The fresh rhizome

yield of ginger varied every year irrespective of year and
treatments. Four years mean values critically indicated that
maximum fresh rhizome yield (55.53 g/ha) was observed by
foliar spray of zinc @ 0.50 % + boron @ 0.2 % and ferrous
sulpahate @ 1.0% after 60 days of planting followed by yield
of 49.99 g/ha by foliar application of boron @ 0.2%. Low
yield of ginger can be attributed to the incidence of rhizome
rot diseases and high pH of the soil (8.2). High pH of soil
gradually increases the activity of Pythium aphanidermatum
above pH 4.0 resulting in high incidence of rhizome rot.

At Pottangi, there was significant difference among the
treatments.There was significant difference among 27 different
treatments for fresh rhizome yield. Best treatment were T,
(soil application as basal 25 kgtha each of Znso4, Feso4 &
Borax) yield of (18.86 t/ha) and 30.16% increase over check.T ,
(25 kg/ha) Zn, Bo & 0.5 % Fe as foliar spray) yield of (18.11 ¢/
ha) and 24.82 % increase over check (Table 14).

The interaction effect between Zn, Bo and Fe was not found
significant at Raigarh, but the yield was appreciably higher at
higher levels of Zn, Bo and Fe.The maximum rhizome yield of
12.98 t/ha was recorded with foliar spray of 0.05% zinc sulphate
(60 & 90 DAP) spray 0.2% of Borax (60 & 90 DAP) and spray
of 1.0% of Ferrous Sulphate (60& 90 DAP).

3.6. Disease Management Trial v

3.6.1 Disease surveillance and etiology of
rhizome rot in ginger
(Dholi and Solan)

At Dholi, diseased rhizome of ginger collected from
Samastipur and Muzaffarpur districts of state were found to
be associated with bacterial wilt disease caused by Rafstonia
sp.

At Solan, the disease surveillance was carried out in
Ghumarwin, Bari, Kothi, Kotla, Karot, Rohin, Markand, Namhol
and Nalag areas of district Bilaspur and the disease incidence
varied from 10 to 23 per cent.

3.6.2Management of rhizome rot in ginger
(Mudjgere Chintapalle and Dapolj)

At Mudigere, in solarized plot, the maximum germination
(86%) and tiller production (74.5) were observed in T,
(Mancozeb seed treatment and soil drench) which is followed
by 79% germination and tiller production (68.3) in T,
(application of T. Aarzianum and bacterial consortium). In
solarized plot, a minimum of 4.3% soft rot, 2.05% foliage disease
“and higher yield of 4.9 t/ ha was recorded in T, (Mancozeb
seed treatment & soil drench) as compared to other treatments.

At Dapoli, germination of solarized rhizomes (92.37 per
cent) was higher compared to that of non-solarized ones (89.97
per cent). Rhizomes of both solarized and non-solarized treated
with Mancozeb (93.68 per cent) or 7 harzianum alone (91.53
per cent) or bacterial consortium alone (91.32 per cent) or
combination of fungal and bacterial bioagents (92.45 per cent)
showed improvement in germination. Maximum (14.63 and
[4.30 nos.) tiller production was noticed in solarized and non-
solarized rhizomes treated with Mancozeb. It was closely
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Table 14. Effect of micronutrients on yield of ginger at Pottangi (Pooled)

SI.No Treatment Plot yield (kg/3m?) Increase over control (%)
2006 2007 2008 Mean  Tons/ha
T, Zn,BO, Feo 805 80 6.1 6.30 14.49
T,  Zn,BO, Fe, 875 86 6.4 6.65 15.30
T,  Zn,BO, Feo,, 890 8. 6.2 6.46 14.85
T, Zn,B,Feo 865 88 6.6 6.71 15.43
T,  Zn,B,Fe, 930 92 6.7 6.90 15.88
T, Zn,B,Fe, 9.00 9.1 6.3 6.63 15.25
T, Zn,B,Feo 830 8.l 6.2 6.41 14.73
T, Zn,B,Fe, 9.45 9. 6.2 6.57 I15.11
T, Zn,B Fe, 9.15 84 6.2 6.48 14.90
T, Zn,BoFeo 830 83 6.4 6.76 15.55
T, Zn,BoFe, 9.00 9.2 6.4 6..90 15.86
T, Zn, BoFe, 880 9.0 6.6 6.77 15.57
T, Zn,B,Feo 925 9.6 72 7.26 16.69
T, Zn,B, Fe, 10.10  10.6 7.9 8.20 18.86 30.16
T, Zn,B,Fe, 9.65 112 74 7.88 18.11 24.98
T, Zn,B,Feo 9.15 92 6.8 7.38 16.97
T, Zn,B,Fe, 1045 9.6 6.6 7.15 16.45
T, Zn,B,,Fe, 9.65 10.1 6.5 700 16.10
T, Zn,, Bo Feo 8.30 8.1 6.2 6.68 15.36
T, Zn,, B, Fe, 845 83 6.4 6.65 15.30
T, Zn, BoFe, 835 8.l 6.2 6.64 15.26
T,  Zn,,B,Feo 945 96 63 6.51 14.97
T, Zn, B, Fe, 9.15 9.4 72 6.99 16.07
T, Zn, B, Fe, 865 9.3 6.7 7.44 17.10 18.01
T, Zn,B,Fo 880 83 6.1 6.97 16.03
T, Zn,,B,, Fe, 9.00 92 6.4 6.3 14.51
T, Zn, B, Fe, 920 88 6.2 6.76 15.54
CD (P=0.05) L2l 1.02 1.2 6.52 14.98

followed by rhizomes treated with 7. harzianum + bacterial
consortium (13.78 & 13.50). Tiller production was least in
non- solarized rhizomes (1 1.89 nos.) without any treatment of
fungicide or bioagent. Rhizome rot was recorded in both
solarized and non-solarized rhizomes. However, incidence of
the disease was low. It ranged between 2.25 per cent in solarized
rhizomes treated with Mancozeb and | 1.82 per cent in non-

solarized and untreated rhizomes. It was closely followed by

the treatment of T harzianum + bacterial consortium in
solarized (2.25 per cent) and non-solarized rhizomes (2.70
per cent). Similarly, highest fresh rhizome yield was recorded
in solarized rhizomes treated with Mancozeb and was followed
by solarized rhizomes treated with T. harzianum, combination
of T harzianum + bacterial consortium and bacterial
consortium alone in the order mentioned.

Incidence of rhizome rot disease was not recorded during
first year (2007-08). It was low during second year. Minimum
(2.25 per cent) incidence was noticed in solarized rhizomes
treated with mancozeb where as, it was maximum (1 1.82 per
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cent) in non-solarized and untreated rhizomes. Rhizome
treatment with mancozeb was closely followed by the treatment
of T harzianum + bacterial consortium in solarized (3.13 per
cent) and non-solarized (4.33 per cent) rhizomes. Similarly,
maximum fresh rhizome yield was mancozeb (26.43 t/ha; 13.93
kg/bed). It was closely followed by solarized rhizomes treated
with combination of T. harzianum and bacterial consortium
(24.93 t/ha; 14.36 kg/bed); T harzianum alone (24.16 t/ha;
13.92 kg/bed); and bacterial consortium (23.84 t/ha; 13.74
kg/bed). Effects of rhizome solarization and rhizome and soil
treatment with biocontrol agent alone and in combination in
respect ta germination of rhizomes and subsequent tiller
production were non-significant. However, maximum
germination (91.61%) was observed in case of rhizomes treated
with mancozeb and was closely followed by the treatments of
combination of 7. harzianum and bacterial consortium; 7.
harzianum alone and bacterial consortium alone in the order
mentioned.A similar tread was also noticed in respect of tiller
production.
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Incidence of rhizome rot of ginger was low i.e. | 1.82 per
cent in non solarized and unprotected rhizomes during second
year (2008-09) of experimentation. The results revealed that
the fungicide mancozeb and biocontrol agents alone and in
combination exhibited their effectiveness on the reduction of
ginger rhizome rot and increased the yield. The treatment of T.
harzianum plus consortium £ fluorescens (ISR -6 and 859)
thus can be preferred for ensuring greater protection of
rhizomes against Pythium spp. when planted into the field.
Though difference in main treatment means was significant, it
appears that very low (5.22%) disease incidence might have
masked its potential in integrated management of rhizome rot
disease of ginger.

At Chintapalle, among the treatments, rhizomes solarized
in polyethylene bags for 30 min and treated with mancozeb
(@ 0.25 %) before planting as seed treatment and soil
application as drenching recorded the highest germination
(84.31 %), more number of tillers (14.31), low disease incidence
(11.33PDI) and highest yield of 3.12 kg per bed. This was
followed by solarization of seed material in polyethylene bags
for 30 min and 7 harzianum 50g/ as seed treatment and soil
application where in highest germination (82.24%), more
number of tillers (10.52), low disease incidence (8.42 PDI)
and highest yield of 2.83 kg per bed were recorded (Table
15).

3.6.3 Biocontrol studies in rhizome rot of ginger
{Kumarganj and Fottangi)

The field experiment was conducted at Kumarganj for a
period of four years (2004-08). Seed rhizomes were treated
with hot water 51°C for 30 min, mancozeb 75 W.P (3 g/l} for
30 min and T harzianum @ 8 glkg of seed rhizomes either
alone or in combination. Soil application of neem cake was
also made @ 25 kg/ha at the time of planting and sowing. The
seed rhizomes after treatment were air dried in shade before
sowing. High incidence of rhizome rot disease and low fresh

rhizome yield was recorded during period of investigation
irrespective of years and treatment. The critical examination
of four years data revealed that lowest incidence of rhizome
rot disease (53.99 %) was observed in seed treatment of
rhizomes with hot water at 51°C for 30 min and seed treatment
of T harzianum and soil application of neem cake over the
untreated seeds (91.40%).This treatment controlled the disease
by 40.82% with increase in yield of 120.73% over controls.
Seed treatment with T, Aharzianum and with hot water at 51°C
for 30 min was close to above treatment controlling disease
by 27.84% and increase in yield by 86.58%.

At Pottangi, there was no significant difference for yield
among different treatments. However highest fresh rhizome
yield was obtained in hot water seed treatment seed + treatment
with Mancozeb 3 g/l + carbendazim lg/l + chloropyriphos
2mi/l for 30 min and soil application of thimate (10G) |kg ai/
ha (17.28 t/ha) followed by seed treatment with hot water +
soil application of Trichoderma, FYM and neem cake (16.81 ¢/
ha).

3.6.4Integrated management of
Fusarium and Ralstonia in ginger
(Kumarganj)

Pythium,

The field experiment was conducted at Kumarganj, from
2004 - 2008 for a period of four years with six treatments by
treating seed rhizomes with mancozeb75 W P (3g/l) for 30
min, 7 farzianum @ 4gfl, | kg of rhizome solarization in
polythene bags for 2 hours, Ridomil (with 100 pp Metalaxyl),
and seed treatment with hot water 51 °C for 30 min. Treated
rhizomes were air dried prior to sowing in shade. Incidence of
rhizome rot disease varied in all the treatments.Examination
of four years mean pooled data revealed that treatment of
seeds with mancozeb 75 W P (3g/l) for 30 min significantly
reduced the incidence of soft disease to a minimum of 40.12%
over controls of 67.75% showing reduction in incidence of
disease by 45.85%. Seed treatment of rhizomes with

Table I5. Management of rhizome rot in ginger at Chintapalle

Solarized Non- Solarized

Treatment Germination Tiller Disease  Yield/ Germination Tiller Disease  Yield/

(%) production incidence  bed (%) production incidence  bed

(No.) (PDI) (kg) (No.) (PDY) (kg)

Trichoderma harzianum
seed treatment + soil
application 82.24 12.62 8.42 2.83 76.34 13.22 15.27 2.52
Bacterial consortium 76.34 10.52 32.64 2.62 69.51 9.4] 39.36 1.86
T harzianum + bacterial
consortium 79.05 9.54 19.62 2.06 66.52 7.51 30.85 1.76
Mancozeb seed treatment
+ soil drench 84.3) 14.31 11.33 3.2 71.43 11.56 16.22 2.37
Control 58.26 6.35 42.12 1.22 53.4! 7.41 51.92 0.97
SEmz+ 0.68 0.42 0.27 0.89 0.83 0.42 0.32 0.96
CV (%) .58 1.40 1.50 1.33 2.65 1.39 .69 3.06
CD (0.05) 2.97 5.97 8.52 0215 6.03 5.78 3.68 8.23
Interaction (MxV) 2.51 NS 1.39 0.24
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Trichoderma @4 g/kg was at par with the 7T Aarzianum with
that of mancozeb with reduction in disease by 27.49% and
increase in yield over control by 19.1%.

of soft rot of
(biofumigation using cabbage)

(Solan, Dholi, Pottangi, and Rajgarh)

3.6.5Management ginger

In the experiment on management of soft rot of ginger
(cabbage biofumigation) at Solan, cabbage biofumigation
increased germination and yield (8.5 kg/plot) by decreasing
soft rot (2.25%) and bacterial wilt incidence. Metalaxyl
mancozeb 72%WP increased germination and decreased
incidence of soft rot {1.25%).

Among all the treatments T - soil treatment by bio
fumigation using cabbage andT, rhizome treated by fungicides
metalaxyl + mancozeb (72%WP) 1.25 g/l wis found effective
against this disease and incidence was lowest (4.7% and 5.5%
respectively) as compared to control (23.4%) and this treatment
gave an yield of 3.0 t/ha and 2.6 t/ha respectively at Raigarh.

At Pottangi, no significant difference for yield among
different treatments for fresh rhizome yield was observed.
Highest rhizome yield was obtained inT, (seed treatment with
ridomil MZ) (18.2 t/ha) with 56% reduction in disease followed
by T, (bio-fumigation with cabbage) (15.4 t/ha) with 44% less
disease than control.

At Dholi, lowest PDI of bacterial wilt incidence (2.00),
highest germination count (96.00%) and yield (9.58 t/ha)
compared to control were registered where bio-fumigation of
soil was done using cabbage (T ) and T5 ie. rhizome treated
with endophytic bacterial antagonist (ISR GEB) respectively
over control.

of soft rot of
(biofumigation using mustard)

(Pundibari, Solan, Kumarganj and Rajgarh)

3.6.6 Management ginger

Among all the treatments T - soil treatment by bio
fumigation using mustard and T, rhizome treated by fungicides
metalaxyl + mancozeb (72% WP) 1.25 g/l (commercial
formulation) was found effective against this disease and
incidence was lowest 5.05% and 6.95% respectively as
compared to control (24.5% ) and an yield of 2.8 t/ha and
2.6 t/ha respectively at Raigarh.

At Pundibari, it was observed that biofumigation using
mustard (T,) was the best treatment in reducing soft rot disease
of ginger (7.48% disease).This treatment was closely followed
by rhizome treatment with metalaxyl mancozeb (T,) which
recorded 9.06% soft rot disease incidence.These two treatments
were statistically at par with each other in respect of soft rot
disease incidence. T, produced highest yield of 6.05 kg/plot
followed by T, which recorded 5.58 kg/plot yield. Lowest yield
of 3.24 kg/plot was obtained by T, (Control). Minimum and
maximum bacterial wilt disease incidence of I[.l11 % and
20.73% respectively was recorded in T, and T (control)
respectively.Very little leaf spot disease was found (10 — 14%).
No shoot borer incidence was found.
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In a field experiment on management of soft rot of ginger
(biofumigation using mustard) at Solan, mustard biofumigation
increased germination and managed bacterial wilt. Metalaxyl
mancozeb 72% VWP decreased soft rot {1.12%) and increased
yield (7.687 kg/plot) significantly higher over other treatments
followed by rhizobacterial and endophytic bacterial antagonist
treatments.

Effect of biofumigation with mustard, fungicides and bio
agents on ginger was studied to manage the soft rot disease in
ginger at Kumarganj. Minimum incidence of soft rot (41.5%)
and maximum disease control of 57.14% was observed when
seed rhizomes were treated with metalaxyl and mancozeb 75%
W.PThe treatment gave maximum fresh rhizome yield of 30.16
g/ha with an increase in yield of 110.02% over control. in this
treatment lowest incidence of wilt (6.0%) and leaf spot (14.00%)
were recorded. Yield produced by treatment of rhizomes with
antagonistic bacteria (IISR-GEB) was next best treatment giving
an yield of 24.78 q/ha (72.56% increase in yield over controls)
(Table 16).

3.6.7Management of bacterial wilt of ginger
(biofumigation using mustard
(Dholi, Dapoli, Solan, Pundibari, Pottangi,
Chintapalle and Kumarganj)

At Dapoli, highest germination count (51.00%) and lowest
PDI of bacterial wilt incidence (48.00) with highest rhizome
yield (5.08 t/ha) were recorded in soil treatment with bio-
fumigation using mustard (T,) and rhizome treated by
endophytic bacterial antagonist (IISR-GEB) (T, respectively
over control.

At Solan, biofumigation using mustard increased
germination, decreased incidence of soft rot and bacterial wilt
(2.12%) and increased yield (7.762 kg/plot). The rhizobacterial
antagonist was also able to decrease the incidence of bacterial
wilt (2.62%).

At Pundibari among the various treatments evaluated it
was observed that biofumigation using mustard (T ) was the
best treatment in reducing bacterial wilt disease of ginger
(7.53% disease). This treatment was closely followed by soil
application with bleaching powder (T,) which recorded 8.69%
bacterial wilt disease incidence. These two treatments were
statistically at par with each other in respect of bacterial wilt
disease incidence. T produced highest yield of 6.25 kg/plot
followed by T, which recorded 6 kg/plot yield. Lowest yield of
3.01 kg/plot was obtained by T, (Control). Minimum and
maximum soft rot disease incidence of 10.21% and 20.13%
respectively was recorded in T and T, (control) respectively.
Very little leaf spot disease was found in the range of about | |
to 15%. No shoot borer incidence was observed.

There was no significance difference for yield among
different treatments for fresh rhizome yield at Pottangi. Highest
rhizome yield was obtained T, (bio fumigation with cabbage)
(16.28 t/ha) with 43% reduction in wilt disease followed by T,
(bleaching powder) (15.40 t/ha) with 43% reduction in disease.

At Dholi, among all the treatments maximum germination
count (69.50%), minimum bacterial wilt incidence (PD1=30.00)
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giving highest yield (6.96 t/ha) over control were recorded in
soil treatment by bio-fumigation using mustard.

The observations revealed that among the five treatments
ginger seed material treated with metalaxyl, mancozeb 72%
WP (1.25g/l) recorded a germination count of 36.8 clumps
out of 40 rhizomes planted, low soft rot incidence (16.2%),
leaf spot incidence of (23.2%) and rhizome vyield of 2.7 kg
per plot at Chintapalle. This was followed by rhizome treatment
with rhizobacterial antagonist with a germination count of
37.3 clumps out of 40 rhizomes planted, low soft rotincidence
{16.8%), leaf spot incidence of (13.8%) and rhizome yield of
3.0 kg per plot were recorded. Ginger beds were highly affected
by soft rot disease with 38% and leaf spot incidence of 37.6 %
with low rhizome yield of 0.9 kg per plot in absolute control
(Table 17).

At Kumarganj, lowest incidence of wilt (6.00%) and leaf
spot (14.00%) was also observed in (T,) treatment with
maximum yield of 30.14 g/ha (Table 16).

3.6.8 Management of bacterial wilt of ginger (bio-
fumigation using cabbage)
(Dapoli, Dholi, Pottangi and Solan)

In an experiment on management of bacterial wilt of ginger
using biofumigation using cabbage at Dapoli, highest
germination count (47.00%) with lowest bacterial wilt incidence
(PDI-4.00) with highest yield (4.67t/ha) was recorded in the
soil treatment by bio-fumigation using cabbage (T ).

Highest germination count (47.00%) with lowest bacterial
wilt incidence (PD1=4.00) giving consequently highest yield
(4.67t/ha) were recorded in the soil treatment by bio-
fumigation using cabbage (T,) at Dholi.

There was no significance difference for yield among
different treatments for fresh rhizome yield at Pottangi. Highest
rhizome yield was obtained T, (bio fumigation with cabbage)
(16.28 t/ha) with 43 % reduction in wilt disease foliowed by T,
(bleaching powder) (15.40 t/ha) with 43% reduction in disease.

Table 16.Effect of bio-fumigation, fungicides and bio-agents on the incidence of diseases and yield in ginger

at Kumarganj

Treatment
Germination (%)
Soft rot incidence
Wilt incidence
Leaf spot incidence

spot incidence over control
Percent increase in yield

bacterial wilt over control
over control

Percent decrease in
soft rot over control
Percent decrease in
Percent decrease in leaf

Yield (q/ha)

T, Soil
fumigation
using

mustard

59.00 60.50

N
v
o

16.00

T, Rhizome
treatment by
metlaxyl-
mancozeb
75 % W.P.

67.00 41.50 6.00 14.00

T, Rhizome
treatment by
antagonist
(ISR- GRB)

70.00 49.00 9.00 17.50

T, Rhizome
treatment by
endophytic
bacteria
(IISR- GEB).

T, Absolute
control

61.50 58.50 8.50 18.00

51.00 69.00 14.00 24.50

15.32

g
w

46.42

w
he
o
v}
o
o
©

30.16 39.85 57.14 42.85 110.02

24.78 28.98 35.71 28.57 72.56

20.20 15.21 39.28 26.53 40.66

14.36 - - - -

SEm *

cD
(P=0.05 )

CV (%)

3.33 1.67 0.88 1.42

10.06
9.45

2.80
24.64

5.36
6.60

4.28
13.67

0.93

298
10.10
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Table 17. Effect of bio-fumigation, fungicides and bio-agents on the incidence of diseases and yield in

ginger at Chintapalle
=
e
y 3£
- [V} uC) Q .g 2
2 g 3 p: g 2%
c o = - g o o &
g g £ 2 5 P > 532
£ £ 3 2 5 2 £ Ta
5 £ " 2 o - S g o
] o & 9 ] s = 4 X
= O A @ & 3 2 p 3=
TI1 Soil treatment by bio-
fumigation using mustard  32.0 24.3 0 0 21.2 2.1 24
T2 Rhizome treatment by
metalaxyl, mancozeb 36.8 16.2 0 0 23.2 2.6 2.7
72% WP (1.25g/| of
commercial formulations).
T3 Rhizome treatment by
rhizobacterial antagonist  37.3 16.8 0 0 13.8 2.4 3.0
T4 Rhizome treatment by
entophytic bacterial 37.0 17.8 0 0 20.0 22 2.9
antagonist
TS Absolute control 27.8 38.0 0 0 37.6 0.9 2.8
SEm + 1.6 1.6 - - 1.1 0.1 0.2
CV (%) 7.7 4.1 - - 9.7 f.38 0.48
CD (P=0.05) 2.53 29 - - 25 03 0.6

At Solan biofumigation using cabbage decreased incidence
of bacterial wilt (1.12%) and increased germination and yield
(9.3 kg/plot) of ginger. It was followed by rhizobacterial
antagonist but was significantly different from the former.

4. TURMERIC

4.1 Genetic Resources

4.1.1 Germplasm collection, characterization,
evaluation and conservation
(Coimbatore, Dholi, Jagtial, Kumargany, Pottangi,
Pundibari and Raigarh)

At Coimbatore during 2007-08 four more collections from
lISR, Calicut viz., Suguna, Sudarshana, Prabha and ISR Prathiba
were added and the total of 271 types were evaluated during
2008-09. The yield ranged from 6.0 to 13.50 kg/3m?. Among
the 271 accessions evaluated 107 accessions recorded yield
above the mean yield of 9.12 kg/3 m?.

Among ninety germplasm of turmeric maintained at Dholi,
only seventeen accessions namely, RH-9/90, RH-9/80, RH-404,
RH-405, RH-413, RH-9/90, TCP-2, RH-24, RH-9, G.L.Puram,
RH-50, RH-415, RH-410, RH-402, RH-13/90, RH-2/80 and RH-
407 were identified as high yielders compared to check RH-5
and Rajendra Sonia. Among seventeen promising accession,

RH-9/90 and RH-8/90 produced maximum yield (20.83 kg/
3m?) followed by RH-404 (20.20 kg/3 m?).

Among the germplasm accessions, CLI-317 recorded
highest rhizome yield (20.66 t/ha) followed by PTS-52 (17.99
t/ha) at Jagtial.

Out of 31 early maturing accessions evaluated at Kumarganj,
the yield ranged from 195.30 g/ha (NDH-52) to 422.51 (NDH-
98) q/ha. Among 60 medium maturing accessions yield ranged
from 160.40 gq/ha (NDH-25) to 355.20 g/ha (NDH-14).
However, in late maturing 36 lines yield ranged from 205.10
g/ha in NDH-63 to 350.30g/ha in NDH-9.

At Pottangi, out of total 199 turmeric accessions, |79 were
evaluated in two replications.Among [73 accessions evaluated
during the year, 155 were Curcuma longa, 20 were C. aromatic
and 4 were C. amada. The range in fresh rhizome yield/3 m?in
C. Jongavaried from 5.4 kgto 11.3 kg and thirty two accessions
gave more than 10.0 kg/3m2. High yielders were PTS-41 (1 1.3
kg/3 m?), PTS-51 (11.0 kg/3 m?) and TU No.6 (10.7 kg/3m?).n
C. aromatica the range in fresh rhizome yield varied from 6.1
kg/3 m?to 8.8 kg/3 m?and five accessions gave more than 7.0
kg/3m2 High yielders were Chaya Pasupu-// (8.8 kg/3m?). Out
of four C. amada types, the range in yield was 7.6 kg/3 m?to
12.9 kg/3 m™.
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Evaluation of turmeric germplasm at Pundibari indicated
that accession TCP-7 was the tallest (162.43 cm) whereas,
TCP-54 was the shortest with a height of 74.73 cm. TCP-50
recorded highest number of tillers (5.33). Highest number of
leaves and maximum pseudostem girth was recorded in TCP-
6 (11.93) and TCP-48 (11.43 c¢m) respectively. Rhizome yield
of individual plant (clump weight) was maximum in TCP-66
(560.80 g). Considering plot yield and projected yield TCP-
162 (72.58 tons/ha), TCP-3 (64.5| tons/ha each), TCP-15,TCP-
66, TCP-170 (52.42 tons/ha each), TCP-165 (48.38 tons/ha),
TCP-67 (38.30 tons/ha), TCP-79 and TCP-90 (36.29 tons/ha
each) recorded significantly higher rhizome yield. A total of 9
genotypes out yielded the local check TCP-2 (34.27 t/ha).

Among all the entries evaluated during 2008-09 at Raigarh,
IT-3 (11.05 t/ha), IT-7 (10.45 t/ha), IT-20 (9.04 v/ha), IT-21(9.04
t/ha), IT-23 (9.04 t/ha) and IT- 31(11.25 t/ha) were found
superior in respect of yield when compared to check variety
Prabha (9.04 t/ha). The germplasm of turmeric maintained at
various AICRPS centres is given in Table 18.

from Pottangi and CL 101 (16.29 kg/plot) from Coimbatore.
The percentage increase over check is 42.26, 39.37 and 38.52
per cent by NDH 9, PTS 34 and CL 10l respectively. The
weight of the primary rhizomes was higher for genotypes PTS
34 (269.86 g) and NDH 9 (269.37 g) which would have
contributed to higher rhizome yield. The weight of the
secondary rhizome was highest in CL 10! (126.76 g). Hence
among the twelve genotypes evaluated NDH 9, PTS 34 and
CL 10l may be considered as suitable to grow under Tamil
Nadu conditions.

During the year 2008-09, out of twelve entries tested, PTS-
59 has recorded more fresh rhizome yield (29.9 t/ha) followed
by NDH-9 (28.8 t/ha) in comparison to Duggirala Red check
variety (29 t/ha) at Jagtial centre.

Among the sixteen entries evaluated at Kumarganj, highest
yield of 281.111 g/ha fresh rhizome yield was recorded in
entry {T-2 followed by the check variety Prabha (277.77 qf
ha). Rest of the entries was found inferior in comparison to

Table 18. Turmeric germplasm collections in AICRPS centres

Indigenous
Centre Cultivated Wild and related sp. Total
Coimbatore 264 7 271
Dholi 90 2 92.
Jagtial 273 - 273
Kumarganj 130 - 130
Pottangi 199 - 199
Pundibari 152 18 170
Raigarh 42 3" 45
Solan 132 - ' 132
Total 1282 30 1312

4.2 CVT-2004-Series VI

4.2.1 Coordinated varietal trial
(Chintapalle, Coimbatore, Jagtial, Kumarganj,
Pottangi and Rajgarh)

Out of |3 promising turmeric cultivars tested at Chintapalle,
PTS-34 (75.3 c¢cm) and PTS-39 (74.9 cm) have recorded
maximum plant height. Chintapalle local variety recorded
maximum number of tillers (4.3 tillers/ plant). Among the 13
varieties evaluated PTS-39 recorded maximum fresh rhizome
yield (32.44 t/ha) followed by TCP-11 (27.44 t/ha), whereas
TCP-82 recorded the lowest yield (9.44 t/ha).

The accessions obtained from different coordinating centers
were evaluated for their growth and yield parameters at
Coimbatore centre and the results revealed that, the yield
ranged from 6.50 kg/plot to 11.98 kg/plot (3m?). Highest yield
of 11.98 kg/plot was registered by PTS 34 followed by TCP 82
and CL 101 (11.80 &!1.08 kg/plot) respectively. The national

check recorded a yield of 8.68 kg/plot. The pooled analysis
revealed that the yield ranged from 9.77 kg/plot to 16.73 kg/ .

plot.The highest yield of 16.73 kg/plot was registered by NDH
9 from Kumarganj. It was on par with PTS 34 (16.39 kg/plot)
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check variety Prabha. Pooled analysis of three years yield data
indicated that NDH-9 produced maximum fresh rhizome yield
of 298.38 g/ha followed by CL-101 yielding 277.53 g/ha and
was at par with check Prabha.

There was significant difference in the fresh rhizomes yield
among cultivars evaluated at Pottangi centre. Highest fresh
rhizome yield was recorded by PTS-39 (25.43 t/ha) followed
by PTS-11 (24.68 t/ha) and PTS-4 (24.33 t/ha) (Table 19).

TCP-11(20.26 t/ha) and TCP-82 (18.82 t/ha) were identified
as high yielders at Raigarh centre based on the analysis of
three years yield data (Table 20).

4.3 Varietal evaluation trial
4.3.1 Comparative yield trial 2005-06
(Jagtial and Pottangi)

Out of 10 promising turmeric cultures tested during 2007-
08 at fagtial, JTS-401 has recorded high fresh rhizome yield
(31.02 t/ha.) followed by JTS-402 (29.7 t/ha). The check variety
PCT-13 recorded a fresh rhizome yield of 23.1 t/ha.

There was significant difference in fresh rhizomes yield
among cultivars at Pottangi centre. Highest fresh rhizome yield
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Table 19. Pooled yield of CVT -2004 turmeric at Pottangi

Treatment Plot yield (kg/3m?) Projected Increase over Dry yield

2005 2006 2007 2008 Mean yield (t/ha) control (%) (t/ha)
PTS-39 i1.53 2.3 12.6 10.2 11.06 25.43 29.28 5.8
PTS-11 [1.20 1.6 122 9.8 10.73 24.68 25.47 5.7
PTS-4 11.20 1.6 12.8 9.3 10.58 24.33 20.20 55
PTS-34 10.13 1.2 1.8 10.2 10.62 24.43
NDH-18 6.73 9.7 18.2 6.8 8.05 i8.41
NDH-14 6.76 9.1 10.6 7.2 8.0 18.42
NDH-9 7.47 10.2 9.7 6.0 7.56 17.39
RH-9-90 7.50 9.3 9.6 5.0 7.10 16.33
RH-13-90 6.73 8.8 9.2 6.2 7.22 16.61
TCP-11 7.90 9.2 8.5 6.4 7.45 17.14
TCP-56 7.96 9.6 8.7 6.1 7.43 17.08
TCP-82 8.06 82 8.6 57 6.99 16.08
Roma 8.60 9.1 9.0 82 8.55 19.67
Suroma 9.70 0.1 10.2 8.1 9.05 20.82
Alleppey 7.00 8.6 9.4 7.0 7.67 19.63
CD (P = 0.05) 1.02 1.8 1.7 23 1.70 3.93
Table 20. Pooled yield of CVT - 2004 turmeric at Raigarh
Entry Yield (t/ha)

(2005-06) (2006-07) (2007-08) (2008-09) Pooled

IT-1 14.94 15.61 13.66 8.04 13.06
iT-2 17.29 16.35 15.27 9.04 14.48
iT-3 16.41 12.93 12.66 15.27 14.31
CL-147 5.83 14.74 13.86 14.87 " 12.32
TCP-82 21.95 18.56 15.27 19.53 18.82
TCP-11 21.74 20.71 17.48 21.12 20.26
TCP-56 13.35 16.68 14.67 16.80 15.37
NDH-9 12,91 13.67 11.05 14.47 13.02
PTS-34 8.72 11.93 10.85 15.27 11.69
PTS-39 9.95 12.26 12.46 11.25 11.48
RH 9/90 14.68 15.81 14.47 5.4 12.59
RH 13/90 12.10 13.87 13.06 16.48 13.87
CL 10l - 8.58 13.46 7.63 9.89
Prabha (Check) 11.79 17.22 14.87 13.46 14.33
CD (P = 0.05) 4.84
CV (%) 21.49

was recorded by PTS-47 (23.23 t/ha) followed by PTS-39
(23.12 t/ha).

4.3.2Initial evaluation trial
(Pottangi, Kumarganj and Pundibari)

At Pottangi, significant difference was observed among the
cultivars for fresh rhizome yield. Highest fresh rhizome yield
was recorded by PTS-3 (23.66 t/ha) followed by VK-9(23.66
t/ha).
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Maximum yield was recorded in entry NDH-79 (326.63
g/ha) followed by NDH-68 (317.76 g/ha) at Kumarganj. Pooled
data indicated that NDH-18 (check) recorded maximum fresh
rhizome yield (356.05 g/ha) followed by NDH-79 (326.63 ¢/
ha).

In IET of turmeric at Pundibari, a wide range of variability
was found among the genotypes for different yield characters.
In respect of the trait weight of mother clump, TCP-129
recorded the highest value (11.67 g). In respect of number of
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clumps per mother rhizome, TCP-02 showed the highest and
TCP-119 lowest value {(1.47 and 1.07 respectively). TCP-64
recorded highest value for the trait length of mother clump
(2.30 cm), number of primary fingers, (5.20) weight of primary
fingers (94.96 g), length of primary fingers (2.57 cm), number
of secondary fingers (14.16) and clump weight/plant recorded
by TCP-64 (184.93 g). in respect, weight of secondary fingers,
TCP-97 recorded the highest weight (52.40 g). In respect of
plot yield (kg/3m?) and the projected yield (t/ha), TCP-129
recorded the highest mean value (11.67 kg and 23.52 t/ha,
respectively), closely followed by TCP-64 (11.33 kg and 22.85
t/ha, respectively); both the genotypes out yielded TCP-2, the
local check.

4.4 Quality evaluation trial
4.4.1 Quality evaluation of germplasm
(Coimbatore)

Screening of 26 germplasm lines at Coimbatore revealed
that the highest curcumin content of 3.63 per cent was
recorded by CL 101, highest oleoresin content of 12.5% was
registered by CL 213 and the highest essential oil content of
4.14 was recorded by the accession CL-20.

4.4.2Genotype x Environment interaction on
quality of turmeric
(Coimbatore, fagtial, Dholi, Pottangi, Raigarh,
Kumarganj, Pundibari, Chintapalle and Barapanj)

Total of | genotypes obtained from different centres were
evaluated during 2008-09 at Coimbatore. Megha turmeric
obtained from Megalaya did not establish.The yield of genotypes
varied from 18.61t/ha (ISR Prathiba) to 32.13 (lISR Alleppy
Supreme). The curcumin content ranged from 2.87% (IISR
Prathibha) to 6.07 (Narendra Haldi). Regarding the oleoresin
content it varied from 7.70% (ISR Alleppy supreme) to 15.30%
in Roma.

Among the nine genotypes tested at Jagtial, Roma recorded
the highest rhizome yield (17.49 t/ha) followed by Rasmi (15.60

t/ha) and the lowest rhizome yield was observed in CL -
317(7.06) (Table 21).

Among all the eleven genotypes evaluated by Dholi centre,
Rajendra Sonia produced significantly more yield (24.83 kg/3
m? and 82.78 t/ha) as compared to other genotypes in the
climatic condition in Bihar. Roma, Rasmi and BSR-2 were tall
types (146.00, 144.40 and 127.47 cm respectively) as
compared to other genotypes. Rajendra Sonia was early
maturing (212.00 days) when compared to all genotypes.

At Pottangi, significant difference among the cultivars was
recorded for fresh rhizome yield. Highest fresh rhizome yield
was recorded by Roma (20.24 t/ha) followed by Rasmi (18.86
t/ha).

At Raigarh, Suranjana was found best (24.92 t/ha) followed
by BSR-2 (20.90 t/ha) for yield t/ha.

At Kumarganj, maximum yield was recorded in variety BSR-
2 (284.44 g/ha) followed by NDH-18 (273.33 g/ha) and
Rajendra Sonia (270.10 g/ha) while lowest yield was found in
variety CLI-317 (189.99 g/ha).

At Pundibari, the mean values of growth and yield
parameters of the different genotypes of turmeric for 2008-
09. Analysis of data showed that the genotype TCP-2 (95.54
cm) achieved highest plant height followed by Megha Turmeric
(89.6! cm). Rajendra Sonia was the shortest in height (63.16
cm).Highest tiller number was recorded by the genotype
Narandra Haldi-1 (4.47) where as lowest by IISR Kedaram
(2.43). TCP-2 showed the highest clump weight (464.27 g)
followed by Narendra Haldi-1 (335.53 g) and 1ISR Pratibha
recorded the lowest clump weight (268.33 g). Highest rhizome
yield per plot was recorded by TCP-2 (15.17 kg) followed by
Rajendra Sonia (13.17 kg) and the lowest value was recorded
by Duggirala Red (8.08 kg). In respect of projected yield TCP-
2 showed the highest value (30.58 t/ha) followed by Rajendra
Sonia (26.54 t/ha) and lowest projected yield was recorded in
Duggirala Red (16.30 t/ha).

The variety Roma recorded maximum plant height (113.4
cm) followed by Megha turmeric (112.5 cm) where as variety

Table 21. Impact of environment on plant growth parameters and fresh rhizome yield at Jagtial
Genotype Plant Number of  Leaf length Leaf width Rhizome Rhizome Fresh
height tillers {cm) (cm) yield/plant | yield/plot rhizome
(cm) (ke) (kg) yield t/ha
Megha Turmeric 65.0 2.6 41.8 12.06 0.36 221 7.36
lISR Kedaram 66.4 34 46.8 12.40 0.40 2.37 7.89
CL-317 63.3 32 46.4 11.80 0.40 2.12 7.06
BSR-2 68.1 22 45.4 11.80 0.30 2.40 7.99
Suranjana 45.4 1.2 39.6 10.80 0.33 2.20 7.33
Rajendra sonia 532 2.0 44.8 11.50 0.30 3.10 10.33
Roma 63.8 3.0 42.2 11.60 0.30 5.25 17.49
Rasmi 70.7 36 38.1 13.20 0.50 4.70 15.60
NH-I 54.5 2.9 3.1 11.50 0.45 2.70 8.90
S Em+ 3.418 0.131 1.134 0.27 0.07 0.363
CD (P=0.05) 10.33 0.397 3.42 0.83 NS 1.098
CV (%) 9.68 8.06 5.413 4.00 428 8.24
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Suranjana recorded lowest plant height at Chintapalle centre.
Variety Rasmi recorded maximum number of tillers per plant
(5.3 nos.) whereas variety Suranjana recorded lowest number
of tillers per plant (2.7).

At full vegetative growth stage, Megha turmeric recorded
maximum plant height (111.9 ¢cm) and leaf area (55.lcm x
15.1 ¢cm) while Roma had maximum number of tillers (8.8)
closely followed by Megha turmeric (8.5) at Barapani. IISR
Pratibha recorded highest dry recovery (27.4%) followed by
Rasmi (26.1%) and /ISR Kedaram (25.5%). Suranjana was found
to be the highest yielder (46.87 t/ha) and lowest was recorded
in Roma (23.76 t/ha). The curcumin content was found highest
in Megha turmeric (8.53%) closely followed by IISR Kedaram
(8.51%), whereas, least curcumin was found in BSR-2 and Rasmi
4.45% and 4.50%, respectively.

The impact of genotype X environment on the curcumin
content of turmeric varieties evaluated at various centres are
furnished in Table 22.

4.5 Nutrient Management Trial
4.5.1Organic farming in turmeric
(Pundibari, Pottangi and Coimbatore)

Application of integrated nutrients on turmeric (T,)
produced highest clump weight of 338.08 g and highest yield

of 12.57 kg per 3 m? plot at Pundibari.This treatment produced
9.2% oleoresin, but the highest oleoresin of 10.6% was
produced by application of organic nutrients on turmeric (T ).

There was significant difference among the cultivars for
fresh rhizome yield at Pottangi. Highest fresh rhizome yield
was recorded by T, (fully in-organic) (23.58 t/ha) with CB
ratio of 1:1.52 (Table 23).

At Coimbatore the pooled analysis of the three years data
revealed that the treatment T, (fully inorganic) recorded
significantly higher yield (13.60 kg/plot) than T, (fully organic)
6.73 kg/plot but was on par with the T, (integrated) treatment
(11.08 kg/plot).Though the treatments were not significantly
different in most of the characters observed significant
difference was observed for secondary rhizome number. The
C: B ratio was highest for the organically produced turmeric
(I: 1.8) when compared to integrated (I: [.5) and fuily organic
(1:1.4) (Table 24). The microbial population in the soil was
also higher for both Azospiri/fum (2.8 x 10 * cfulg dry weight
of soif) and phosphobacteria (5.94 x 10 * cfu/g dry weight of
soil) in the integrated treatment which had led to the availability
of nitrogen and phosphorus more to the plant and which in
turn increased the yield.

Trial on organic farming in turmeric was laid out for the
second year at Coimbatore during 2008-09.The treatment T,

Table 22. Curcumin content of turmeric grown in different locations

Accession Curcumin (%)
Mizoram Calicut Jagtial Pundibari Kumarganj. Pottangi

IISR-Kedaram 39 49 1.3 22 3.9 3.6
Rajendra Sonia 35 4.0 1.3 1.7 4.1 4.0
Rasmi 2.8 6.3 1.1 2.7 2.3
Suranjana 2.1 3.1 1.4 3.2 4.4
lISR- Aleppy Supreme 4.3 3.7 NA 2.0 3.3 3.6
Narendra Haldi-| 33 4.5 1.2 2.3 3.4 32
Roma 2.3 39 1.3 1.3 2.6 2.8
Duggirala 3. 4.1 NA 2.2 NA 2.8
RCT-1 ( MegaTurmeric-1) 2.7 4.4 1.0 2.5 3.2 24
BSR-2 2.6 4.7 1.4 23 28 3.6
IISR-Prathiba 33 54 NA 2.6 29 3.2
CLI-317 NA NA 1.6 NA 4.0 NA
TCP-2 NA NA NA 1.7 NA NA -
Ranga NA NA NA NA NA 3.2
Table 23. Pooled yield of turmeric under organic farming at Pottangi
Treatment Fresh rhizome yield (kg/3m?) Projected yield (t/ha) CB ratio

2006 2007 2008 Mean
T, Organic 8.4 8.2 7.1 7.70 17.71
T,- Integrated 10.2 10.4 7.8 9.05 20.82
T,- Inorganic 1.6 12.2 8.6 10.25 23.58 1:1.52
CD (P=0.05) NS 1.2 1.2
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(fully inorganic) recorded the highest yield of 12.5 kg/3m?
plot followed by T, (integrated) which was on par with 12.4
kg/3m? plot. The treatment T, {Fully organic) recorded a yield
of 9.2 kg/3m? plot.

ha FYM (T ), inorganic nitrogen 75% + Azospirillum + 5 t/ha
FYM (T,) and inorganic nitrogen 50% + Azospirillum + 5 t/ha
FYM (T,), FYM-10 t/ha + Azospirillum (T,) and FYM-10 t/ha
alone (T ) gave significantly better performance as compared

Table 24. Organic farming in turmeric (pooled data) at Coimbatore

Treatment Mother Mother Primary Primary Secondary  Secondary  Yield/plot CB
rhizome rhizome rhizome rhizome rhizome rhizome (kg) 3m?
number weight (g) number weight (g) number weight (g)
T, Organic 3.03 87.53 9.96 261.04 9.49 131.09 6.73 i:1.8
T,- Integrated 297 91.71 10.62 250.10 9.06 135.69 11.08 [:1.5
T,- Inorganic 3.37 84.78 10.04 249.30 10.26 175.40 13.60 :1.4
SED 2.15 28.33 35.63 65.32 0.03 571.30 3.27
CD (P=0.05) 4.32 58.98 71.64 131.34 0.06 1148.80 6.58

Among three treatments, fully organic (T ) and integrated
fertilizer management of organic and inorganic (T)) gave
significantly better performance regarding height of the plant,
number of branches per plant, number of leaves per tiller and
yield per plot or per hectare as compared to fully inorganic
(T,) at Dholi centre. However, integrated fertilizer management
of organic and inarganic (T,) produced the maximum plant
height (132.77 cm), number of tiller per plant (5.63), number
of leaves per tiller (10.85) and yield per plot (20.50 kg/3 m?)
or per hectare (68.33 t/ha) followed by fully organic (T ).

4.5.2Effect of organic farming on turmeric
(Adaptive Research)
(Dholi and Rajgarh)

At Dholi, all the treatments of soil application produced
significantly more number of tillers and yield per plot as
compared to control except soil application of vermicompost
20 g/ha alone (T,), FYM-30 t/ha + 8 gq/ha neem oil cake (T3)
and 20 g/ha vermicompost + neem oil cake (T,). However,
among the significant treatment of organic fertilizer, soil
application of FYM-30 t/ha + 20 t/ha vermicompost + 8 t/ha
neem oil cake produced the maximum plant height (126.00
cm), number of tillers per plant (5.47), number of leaves (14.67)
and yield per plot {18.07 kg/3 m?) and yield per hectare (60.22
t/ha) followed by soi! application of FYM-30 t/ha + |5 t/ha
vermicompost + 8 g/ha neem oil cake (T,).

Among all the treatments evaluated at Raigarh,
recommended dose of fertilizers (150:100:120 NPK kg/ha)
gave maximum yield of 20.50 t/ha (T (). Next best treatments
was T, (FYM 20 t/ha + "2 the recommended dose of NPK +
soil application of Pseudomonas fluorescens (50 g) and T |
(FYM 20 t/ha + 2 the recommended dose of NPK + soil
application of 7. viride) gave 19.95 t/ha and yield 18.89 t/ha
respectively and all the three treatments were statistically at
par.

4.5 3Effect of bio-fertilizers Azosprillum on
turmeric (Adaptive Research)
(Dholi and Kumarganj)

Among eight treatment including control, soil
application of inorganic nitrogen 100% + Azospirilflum + 5 ¢
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to control at Dholi centre. However, among the treatments,
soil application of inorganic nitrogen 100% + Azospirillum +
5 t/hha FYM (T|) gave maximum height of the plant (129.40
cm), number of tillers per plant (6.70) and yield per plot (20.25
kg/3 m?) or yield per hectare (67.50 t/ha) followed by inorganic
nitrogen 75% + Azosprilfum + 5 t/ha FYM (T)).

At Kumarganj, among the four treatments highest fresh
rhizome yield of 275.23 g/ha was recorded in treatment of
50% recommended dose of inorganic fertilizer (60:40:40 kg
NPK/ha) + 50% FYM (10 t/ha) + application of 5 kg/ha of
Azospirillum + seed treatment and soil application of £
fluorescens + Trichoderma @ 50 g/3m? (T,) followed by fresh
rhizome yield of 265.71 g/ha in T, treatment by application of
100 % recommended dose of fertilizer @ 120:80:80 kg NPK/
ha. Pooled data analysis indicated that maximum yield of fresh
rhizome 320.67 q/ha was obtained in treatment T, by
application of 100% FYM (20 t/ha) + Azospirillum (5 kg/ha) +
seed treatment and soil application Pfluorescens + Trichoderma
(50 g/3m).

4.5.4Effect of micronutrient in turmeric variety
Roma
(Pottangi)

At Pottangi, significant difference in fresh rhizomes yield
was observed among cultivars. Highest fresh rhizome yield
(18.86 t/ha and 30.86% increase over check) was recorded
by T, (soil application as basal 25 kg/ha each of ZnSO, and
Borax) followed by by T, (Zn, Bo and 0.5% Fe as foliar spray)
with an yield of 18.11 t/ha (24.82 % increase over check)
(Table 25).

4.6 Disease Management Trial

4.6.1Survey and identification of disease causing
organisms in turmeric and screening
of turmeric germplasm against diseases
(Coimbatore, Dholi, Pundibari and Rajgarh)

Out of 27| turmeric germplasms evaluated at Coimbatore,
the turmeric accessions viz,, CL 36 and CL 54 were highly
resistant to leaf spot (4 PDI) and the accessions viz., CL I, CL
5,16, 33, 45, 53 and CL 230 were found to be resistant to leaf
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Table 25. Effect of micronutrients on yield of turmeric at Pottangi (Pooled data)

Sl no Treatment

Yield (kg/3m?) Projected Increase
2005 2006 2007 2008 Mean yield over
(t/ha) control (%)
T, Zn ,BO, Feo 6.73 6.6 6.0 6.6 7.31 16.81
T, Zn, BO, Fe, 6.60 7.0 7.1 7.1 .7.89 18.14
T, Zn , BO, Feo 6.73 6.6 6.8 7.1 7.8 17.94
T, Zn B, Feo 6.57 6.7 72 7.2 7.96 18.31
T, Zn, B, Fe, 6.63 7.4 7.3 8.1 8.68 19.95
T, Zn B, Fe 6.60 7.2 7.1 7.5 8.28 19.03
T, Zn, B, Feo 6.53 6.7 6.6 7.1 7.65 17.50
T, Zn B, Fe, 6.63 7.2 7.0 7.4 8.34 19.17
T, Zn B, Fe,, 6.50 7.0 6.8 7.2 7.99 18.37
T, Zn, Bo Feo 6.86 7.4 7.1 74 7.85 18.06
T, Zn, Bo Fe,, 727 7.7 7.2 7.7 8.4 19.32
T, Zn, BoFe 6.83 7.1 6.9 7.6 8.25 18.98
T, Zn, B, Feo 7.63 7.6 6.7 8.1 8.76 20.15 19.87
T. Zn, B, Fe, 8.06 9.4 9.1 88 9.58 22.02 30.0
T, Zn, B, F . 7.76 8.67 8.7 9.1 9.76 22.45 33.55
T, Zn, B, Fo 8.0 82 6.5 7.6 8.39 19.29
T, Zn B F. 7.5 8.0 7.2 8.4 23 21.39 27.25
Te Zn, B  F . 7.3 7.0 7.4 75 8.69 19.98
T, Zn,, Bo Fo 6.8 7.1 6.8 7.2 7.7 17.71
T, Zn, B F, 6.8 7.1 7.4 8.1 8.24 18.94
T, Zn, BoF , 6.63 70 6.9 73 7.76 17.85
T, Zn,, B, Fo 6.47 8.2 7.0 7.6 8.56 19.69
T, Zn, B F, 7.43 73 7.4 78 8.54 20.48 21.83
T,. Zn,, B, F.. 7.63 6.7 6.8 74 8.19 18.83
T, Zn, B, Fo 6.08 7.6 6.8 7.4 7.98 18.34
T, Zn, B, F, 6.63 7.4 7.1 74 8.25 18.98
T, Zn, B, Fq 6.33 1.2 6.7 7.2 8.10 18.63
C.D (P=0.05) 1.02 0.98 1.07 2.46

spot. In the case of leaf blotch, the accessions viz., CL.68, 22,
36, 54, 80 and 101 were highly resistant and the leaf blotch
intensity was less as compared to leaf spot intensity.

Among 91 germplasm of turmeric screened against disease
at Dholi, none of the germplasm was found to be highly
resistant, while accession 32 and 30 were found resistant and
moderately resistant respectively against 7aphrina leaf spot.
Survey indicated that majority of the turmeric cultivated in
Samastipur and Muzaffarpur districts were found to be affected
with leaf spot caused by 7aphrina maculans.

A survey was conducted by Pundibari centre in 2 blocks
of Coochbehar (Coochbehar | and Il) and some places of
Dinhata of Coochbehar district to identify the diseases
occurring in the area and to assess the severity of different
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diseases of turmeric in this area. Three major diseases of
turmeric were found to be prevalent in this area, namely, leaf
blotch ( 7aphrina spp.), Colletotrichum leaf spot ( Colletotrichum
spp.) and Helminthosporium leaf spot (Helminthosporium sp.).
In the survey it was found that leaf blotch disease severity was
highest in Coochbehar | block (average 34.47%) followed by
Coochbehar !l block (average 31.08%) and Dinhata (average
29.11%). Regarding leaf spot of turmeric it was found that
disease severity is highest in Coochbehar |l block (average
32.75%) which was followed by Coochbehar | block (average
28.67%) and Dinhata (average 25.22%). Screening of the
collected germplasm was done against both leaf blotch and
leaf spot diseases of turmeric.The germplasm accessions TCP
42, 56 and 12| were resistant against leaf blotch disease and
TCP 11 and 20 were resistant against leaf spot disease.
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At Raigarh, TCP-11 was found resistant to Colfetorichum
leaf spot and Taphrina leaf spot. TCP-56 and TCP- 82 was
found resistant to both the diseases.

4.6.2 Management of foliar disease in turmeric
(Coimbatore, Jagtial, Dholi, Raigarh, Kumarganj,
Pundibari, Pottangi and Chintapalle)

At Coimbatore, the leaf spot intensity was less in Té
treatment (20.67 PD)) ie foliar spray with propiconazole (0.1%)
on 45 and 90 days and this treatment was on par with
treatment T8 (22 PDI).T4 (rhizome treatment with carbendazim
+ mancozeb (0.1%) + foliar spray on 45 and 90 days recorded

the maximum CB ratio of 1:3.2. In the case of leaf blotch, the
intensity was less in all treatments as compared to leaf spot.
The lowest intensity of 8.67 PDI was recorded in Té treatment
which was on par with T4, T1, T3 and T7. Rhizome rot was
absent in all the treatments (Table 26).

At Jagtial there was significant effect of chemicals on
rhizome germination and disease index of both leaf spot and
leaf bloth. Rhizomes treated with tricyclozole (0.1%) + foliar
spray of tricyclozole (0.1%) on 45 and 90 DAP recorded the
highest germination (91.7%) which was followed by rhizome
treatment with carbedazim + mancozeb (0.1%) + foliar spray
of carbedazim + mancozeb (0.1%) on 45 and 90 DAP ( 90.1)

Table 26. Management of foliar diseases in turmeric at Coimbatore

Plot

Treatment Germination Disease Intensity (PDI) Yield CB

(%) Leaf Disease Leaf Disease yield (vha)  ratio

spot reduction blotch reduction (kg)
(PDl)  over control (PDI) over
(%) control (%)

T - Rhizome treatment
with hexaconazole (0.1%) 59.20 30.00 43.04 10.67 30.40 1.6 232 122
+ foliar spray- hexaconazole
(0.1%) on 45 and 90 days
T2 - Rhizome treatment with
propiconazole (0.1%) + 59.70 28.67 45.56 12.68 17.29 4.0 280 126
foliar spray- propiconazole
(0.1%) on 45 and 90 days
T3 - Rhizome treatment with
tricyclozole (0.1%) + foliar 61.90 29.30 44.37 10.00 34.77 12.0 240 I1:1.8
spray-tricyclozole (0.1%) on
45 and 90 days
T4 - Rhizome treatment with
carbendazim + mancozeb 63.70 24.00 54.43 9.33 39.14 17.0 340 1:3.2
(0.1%)+ foliar spray-
carbendazim + mancozeb
(0.1%) on 45 and 90 days
TS - Foliar spray —
hexaconazole (0.1%) on 45 58.20 32.00 39.24 11.33 26.09 3.0 260 1:2.8
and 90 days
Té-Foliar spray- propiconazole
(0.1%) on 45 and 90 days 77.70 20.67 60.76 8.67 43.44 18.3 363 130
T7 - Foliar spray- tricyclozole
(0.1%) on 45 and 90 days 57.80 31.33 40.52 10.67 30.40 1.0 220 1:2.0
T8 - Foliar spray- carbendazim
+ mancozeb (0.1%) on 45and  62.90 22.00 58.23 11.33 26.09 16.0 320 131
90 days
T9 - Control 60.40 52.67 - 15.33 - 10.3 20.6 -
SED 1.76 1.34 1.48
CD (P=0.05) 3.73 2.85 3.14
CV(%) 6.52 851 7 13.26
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and lowest rhizome germination was observed in control
(78.5%). Lowest leaf spot per cent disease index was recorded
in rhizome treatment with propiconazole (0.1%) + foliar spray
of propiconazole (0.1%) on 45 and 90 DAP (18.66) which
was followed by rhizome treatment with carbedazim +
mancozeb (0.1% + foliar spray of carbedazim + mancozeb
(0.1%) on 45 and 90 DAP (21.3). Similarly in case of leaf
blotch, the lowest per cent disease index was recorded in
rhizome treatment with carbedazim + mancozeb (0.1 % + foliar
spray of carbedazim +mancozeb (0.1%) on 45 and 90 DAP
(14.6) which was followed by propiconazole (0.1%) + foliar
spray of propiconazole (0.1%) on 45 and 90 DAP ( 18.8).
Maximum fresh rhizome yield was recorded in rhizome
treatment with carbedazim + mancozeb (0.1% + foliar spray
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of carbedazim + mancozeb (0.1%) on 45 and 90 DAP (17.1 ¢/
ha) which was followed by rhizome treatment with hexaconazole
(0.1%) + foliar spray of hexaconazole (0.1%) on 45 and 90
DAP (16.9 t/ha) (Table 27).

Highest germination (95.33%), lowest PDI (4.00)
consequently giving highest reduction in disease incidence
(92.31%) and highest yield (38.55 t/ha) were recorded over
control in the treatment (T,) of foliar spray with tricylozole
(0.1%) on 45 and 90 DAP at Dholi centre.

Minimum disease intensity (17.24%) was found when
rhizomes treated with carbendazim + mancozeb (|:1) and spray
(0.1%) after 45 and 90 days after transplanting (T4) followed
by 22.56 % disease intensity was found with foliar spray of

Table 27. Management of foliar diseases in turmeric at Jagtial

Treatment Germination (%) Yield/bed Leaf spot Leaf blotch
PDI Disease PDI Disease
reduction reduction
over over
control control
%) %)
T Rhizome treatment with
hexaconazole (0.1%) + foliar 92.33 17.0 26.3 48.93 22.1 48.36
spray of hexaconazole (0.1%)
on 45 and 50 DAP
T2 Rhizome treatment with
propiconazole (0.1%) + foliar 95.67 14.7 17.3 65.43 19.6 54.20
spray of propiconazole (0.1%)
on 45 and 90 DAP
T3 Rhizome treatment with
tricyclozolezole (0.1%) + foliar 97.33 15.7 23.7 53.98 264 38.31
spray of tricyclozole (0.1%) on
45 and 90 DAP
T4 Rhizome treatment with
carbendiazim + mancozeb (0.1%) 96.67 17.6 21.3 58.6 15.64 63.45
+ foliar spray of carbendiazim +
mancozeb (0.1%) on 45 and 90 DAP
T5 Foliar spray of hexaconazole
(0.1%) on 45 and 90 DAP 89.67 14.6 24.5 52.42 24.5 42.75
Té Foliar spray of propiconazole
(0.1%) on 45 and 90 DAP 91.67 1.5 253 50.87 27.3 36.21
T7 Foliar spray of tricyclozole (0.1%)
on 45 and 90 DAP ) 94.67 1.9 28.3 45.63 30.58 28.55
T8 Foliar spray of carbendiazim +
mancozeb (0.1%) on 45 and 90 DAP  91.00 14.1 - 275 46.6 253 40.88
T9 Check 78.33 9.9 515 00 42.8 00
SEm % 1.54 0.35 1.56 - 1.98 -
CV (%) 6.33 256 1113, - 9.34 -
CD (P=0.05) 4.62 1.07 284 - . 6.03 -
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carbendazim + mancozeb (0.1%) on 45 and 90 DAT (T,) at
Raigarh. Both the treatment gave maximum yield 12.32 t/ha
and 10.64 t/ha) respectively. These treatments were found
statistically at par regarding the disease intensity and yield.

At Kumarganj, minimum leaf blotch incidence of 17.96%
was recorded with foliar spra.y of tricyclazole (0.1%) after 45
and 90 days (T,) showing maximum disease control of 46.37%.
Minimum incidence of leaf spot disease (8.84%) was recorded
by seed treatment and foliar spray of propiconazole (0.1%)
after 45 and 90 days controlling disease by 69.74%. Maximum
yield of 169.8 q /ha was recorded with foliar spray of tricyclazole
after 45 and 90 days (T,).

At Pundibari, foliar spray with carbendazim + mancozeb
at 45 and 90 days after planting (T,) was found to be best
treatment in controlling both leaf blotch and leaf spot disease
of turmeric. This treatment was closely followed by spraying
only with carbendazim + mancozeb at 45 and 90 days after
planting (T,). However, there is no significant difference between
T, (rhizome treatment as well as foliar spray with
propiconazole), T,, T, (foliar spray with propiconazole only)
and T, in respect of disease intensity and yield. T, produced
lowest percent disease index of 14.96 and 14.89 in case of
leaf blotch and leaf spot respectively. This treatment also
produced the highest yield of 7.35 kg/plot (14.82 t/ha) among
all the treatments.

At Pottangi, significant difference among the cultivars was
observed for fresh rhizome yield. Highest fresh rhizome yield
was recorded by T4 (rhizome treatment with carbendazim +
mancozeb @ 0.1% + foliar spray with carbendazim +
mancozeb @ 0.1% on 45 DAP and 90 DAP) (20.68 t/ha) with
60% reduction in foliar disease infection and also with highest
cost benefit ratio of (1:2.06).

Among the treatments evaluated at Chintapalle centre,
rhizome treatment with propiconazole (0.1%) + foliar spray of
propiconazole (0.1%) on 45 and 90 DAP gave the maximum
percent disease reduction over control (65.43%) followed
by rhizome treatment with carbendiazim + mancozeb (0.1 %)
+ foliar spray of carbendiazim + mancozeb (0.1%) on 45 and
90 DAP (58.98%) in case of leaf spot. Similar trend was
observed in acse of leaf blotch. Among the treatments rhizome
treatment with carbendiazim + mancozeb (0.1 %) + foliar spray
of carbendiazim + mancozeb (0.1%) on 45 and 90 DAP gave
the maximum percent disease reduction over control (63.45%)
followed by propiconazole (0.1%) + foliar spray of
propiconazole (0.1%) on 45 and 90 DAP (54.20%) in case of
leaf spot.

5. TREE SPICES
5.1 Genetic Resources
5.1.1 Germplasm collection, characterization,

evaluation and conservation of clove,
nutmeg and cinnamon
(Dapoli, Yercaud and Pechiparaj)

Clove, nutmeg, cinnamon and cassia are the tree spices
maintained at various AICRPS centres and the details of the
germplasm conserved are given in Table 28.
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Clove

At Dapoli, two accessions of clove viz. ISR Calicut and
Kallar have been maintained and evaluated for growth and
yield performance. From the germplasm collections planted
during the year 1996-97, five promising types have been
identified and selected during the year for further evaluation.
The growth parameters viz. plant height varied from 5.00 m
to 6.80 m, girth 26.00 to 30.00 cm and spread 4.03 m to 7.79
m. The yield of dry buds varied from 116 g to 436 g/tree.

In clove 22 accessions are being maintained at Pechiparai
centre and during this year 2 more accessions were collected
from Devagiri estate and Thadikarankonam. Among which
Sel. |3 performed well and gave the yield of 12.75 kg buds per
tree (Table 29). From the pooled mean of three years the
accessions SA 13, SA 1,.SA 12 and SA 3 were identified as
promising accessions. These accessions can be promoted to
CVT.

Nutmeg

One promising collection of nutmeg from Ratnagiri District
was collected and added to the germplasm. At present 98
accessions have been maintained and are being evaluated.
From the germplasm collections planted during 1996-97 fifteen
promising types have been identified and selected during the
year for further evaluation. The yield ranged from 70 — 260
fruits. Sel. B-38 (260 fruits), Sel.- 4/22-56- (250 fruits), Sel. B-
9 (208 fruits), Sel. 9/79 — 31 (175 fruits), Sel. — 9/20 -21(105
fruits), have medium sized fruits. Sel.- 9/4 -26 (70 fruits)
produced largest sized fruits (70-100 g).These are being further
evaluated for yield and fruit and nut characters.

In nutmeg 22 accessions are being maintained at Pechiparai
centre. During 2008-09 accessions from Maramala and
Vellarada were added to the germplasm. Three nutmeg
accessions Sel.2, Sel. 4 and Sel. 6 were identified as promising
entries.

Cinnamon

Two collections of cinnamon from Ratnagiri District were
collected and added to the germplasm for evaluation at Dapoli.
At present total germplasm of cinnamon consisting of 13
accessions have been maintained and are being evaluated.
The germplasm collections planted during 1996-97 was
evaluated for growth parameters and the growth parameters
did not differ significantly in different genotypes. The plant
height ranged from 3.09 m- 3.62 m, the girth 23.89 cm -
30.83 cm, the spread |.8Im — 3.59 m. and the regenerated
shoots 3.44 - 7.06.

At Pechiparai, the trial was initiated during 1992 with an
objective to collect, maintain, characterize and catalogue the
germplasm of cinnamon. Morphological characteristics yield
and yield attributing traits are being evaluated to identify
promising accessions. In cinnamon, 12 accessions are being
maintained. During this year a high yielding selection from
Nagercoil was added to the germplasm.Among the accessions,
Sel.65 performed well and gave the bark yield of 420 g of
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Table 28. Tree spices germplasm collections at AICRPS centres

Crop/Centre Indigenous/cultivated
Clove

Dapoli 2
Pechiparai 24
Yercaud i3
Total 39
Nutmeg

Dapoli 98
Pechiparai 24
Total 122
Cinnamon

Dapoi 13
Pechiparai I3
Yercaud 16
Cassia

Dapoli 06
Pechiparai : 04
Total 52

Table 29. Growth and yield performance of clove at Pechiparai

Accession Tree height Stem girth Leaf length Leaf breadth Flower yield
(m) {cm) (em) (cm) (kg/tree)
SA | 6.12 28.90 13.40 4.94 10.32
SA 2 6.92 34.05 13.50 4.52 4.68
SA 3 6.00 27.70 12.40 4.68 7.60
SA 4 5.80 26.55 13.21 4.64 5.40
SAS 5.88 25.30 11.82 4.62 591
SA 6 6.00 30.80 13.88 4.68 5.30
SA 7 6.66 31.45 13.64 4.56 7.12
SA 8 5.94 26.75 14.00 4.52 6.80
SA9 5.78 22.80 12.20 4.44 570
SA 10 6.10 30.15 13.12 4.30 5.10
SA | 5.34 20.95 14.32 4.52 5.50
SA 12 5.42 28.90 14.22 4.58 6.20
SA I3 7.48 34.85 13.08 4.36 12.75
SA 14 572 24.05 12.28 4.08 5.00
SA 15 5.36 21.80 11.48 3.58 2.50
SA 16 4.48 21.45 10.72 © 370 2.32
SA 17 5.22 23.80 [1.18 3.74 4.50
SA 18 493 15.45 9.88 2.74 —
SA 19 3.10 15.00 8.86 _ 2.94 —
SA 20 2.94 15.40 6.12 372 —
SA 21 2.82 3.05 9.42 3.38 —
SA 22 2.38 3.10 8.82 3.55 —
SA 23 0.96 3.90 8.54 3.34 —
SA 24 0.68 2.02 10.22 3.32 —
SED 0.38 0.60 0.79 0.39 0.38
CD(P=0.05) 0.79 1.20 1.60 0.80 0.78
CV (%) 9.75 3.40 8.31 1.9 7.82
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dried bark/tree and leaf yield of 6.3 kg/tree. A local collection
from Pechiparai had recorded the leaf yield of 6.0 kg/tree and
bark yield of 314.75 gftree.

Cassia

Total germplasm of cassia consisting of 6 accessions have
been maintained at Dapoli centre and are being evaluated.

5.2 Coordinated Varietal Trial
5.2.1CVT 1992 — Clove
(Pechiparai)

Nine genotypes collected from [ISR, Calicut is being
maintained at Pechiparai station and growth parameters were
studied. Among the ten selections, Sel.3 was found to be
promising with highest yield (6.0 kg buds/tree).

5.2.2 CVT 2001- Nutmeg
(Dapoli and Pechiparai)

There was no significant difference in height, number of
branches and spread among the genotypes at Dapoli.The plant
height ranged from 0.8Im to 1.70 m,, the girth 7.93 ecm-
13.33 cm. and the spread 0.49 m — 2.47 m.

Six accessions were collected from ISR, Calicut and are
being maintained and evaiuated along with a local check at
Pechiparai. Among the accessions A9/150 has recorded the
highest plant height of 107.2 cm.

5.2.3 CVT 200! - Cassia
(Dapoli and Pechiparai)

The growth parameters did not differ significantly among
different genotypes at Dapoli centre. The plant height ranged
from 3.69 m- 5.41 m,, the girth 15.50 cm~ 20.63 cm. and the
spread 1.43- 3.91 m. The oil percentage in leaf varied from
2.6 — 3.7%.The genotypes KKVCTSHI and KKVCTSH2 have
strong aroma and recorded 3.5 — 3.7% oil which is higher
than other genotypes.

Four genotypes collected from IISR, Calicut is being
maintained at Pechiparai and growth parameters were studied.

Among the four selections, D3 was found to be promising
with the dry leaf yield of 500.0 g/tree (Table 30).

5.3 Propagation/Multiplication trial
5.3.1Softwood grafting in clove
(Dapolj)

Soft wood grafting of clove was carried out at Dapoli in
November and is under observation.

5.4 Post harvest studies in
cinnamon

(Dapoli and Pechiparai)

technology

Post harvest studies on extraction of bark in cinnamon
were carried out during the year 2008-09 at Dapoli centre.
The bark could be extracted from the matured shoot having
the thickness of 1.0-2.0 cm to 5.0-6.0 cm The bark weight and
thickness before drying (fresh) and after drying were found to
increase as the shoot thickness increased. The dry recovery
percentage varied from 45.44 to 55.00 % in the shoot length
of 50 cm and 45.34 to 51.66 % in the shoot length of 100 cm
in genotype Konkan Tej variety. Similar trend was also observed
in another genotype (Acc. I 1). The shoot length of 50 cm was
found to be better than the shoot length of 100 cm from the
point of extraction of quill bark. The shoot thickness of 1.0-
2.0 and 2.0-3.0 cm were found to be better than the shoot
thickness of 5.0-6.0 for extraction of bark.The yield of dried
bark varied from 15.38 to 67.69 g from shoot length of 50 cm
having different thickness and 26.15 to 119.62 g from shoot
length of 100 cm having different thickness in Konkan Tej variety

There exists significant different in genotype, length,
thickness and G x L and L x T interactions. Among the
genotypes evaluated at Pechiparai, G| recorded significantly
higher mean dry weight of quills (42.2 g). Among the lengths,
L2 recorded the higher mean dry weight (57.71 g) and with
respect to thickness T3 recorded significantly more dry weight
(50.61 g). The interaction effect also followed similar trend
with respect to G x L and L x T. Gl and L2, L2 and T3
recorded significantly higher dry weight of quills in the above
treatments. The genotype, length and thickness did not influence
significantly the content of essential oil. '

5.4 Disease Management Trial

5.4.1Trial on management of dieback and wilt
disease of nutmeg
(Dapoli)

Studies on management of dieback and wilt disease of
nutmeg were initiated to evaluate the efficacy of modern

Table 30. Growth and yield performance of cassia at Pechiparai

Accession Plant height(m) Stem girth(cm) Leaf yield(dry)(g/tree) Bark yield(g/tree)
Cl 1.86 8.8 275.0 98.0
DI 1.93 7.4 340.5 76.0
D3 3.04 12.1 500.0 125.0
D5 1.95 1.2 407.0 102.0
SED . 0.28 0.4 55.5 18.3
CD (P=0.05) 0.69 1.0 135.9 41.1
CV (%) 15.78 5.0 17.8 20.5
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systemic fungicides for control of disease at Dapoli. Three
applications of fungicides were given at 30 days interval starting
from November 2008. Observations on incidence of dieback
symptoms on vegetative flushes produced by nutmeg plants
during October-November were recorded regularly at one
month interval up to the last week of May 2009. 1t was observed
that there was no incidence of dieback disease on fungicide
treated or untreated (check) plants.

6. CORIANDER

6.1 Genetic Resources

6.1.1 Germplasm collection, description,
characterization, evaluation, conservation
and screening against diseases
(Coimbatore, Dholi, Guntur; Hisar; Jagudan, Jobner
and Kumarganj)

At Dholi centre, out of one hundred eight germplasm,
only fifteen accessions namely RD-388, RD-392, RD-390, UD-
73,]CO-360, DH-38, RD-383, RD-393, RD-154, UD-225, UD-
684, JCO-52, JCO-72, LCC-225 and DH-I115 gave the
maximum yield as compared to check Rajendra Swati and
Pant Haritima. Among promising accessions RD-388 produced
maximum yield (1.4 kg/4.8 m?) followed by RD-392 (1.30 kg/
4.8 m?).

During 2008-09, one hundred and eighty three entries
were evaluated at Guntur centre Among the entries evaluated,
LCC-147 recorded highest single plant yield (1 .13 g) followed

by LCC-194 (10.41 g), LCC-195 (10.15 g), LCC-246 (9.47 g)
and LCC-256 (9.20 g) which are on par with each other and
significantly superior to the best check Sudha (5.12 g). Six
germplasm lines were collected during the period.

At Hisar, 151 accessions of coriander were evaluated and
the mean seed yield of the germplasm material ranged from
990 kg/ha (DH-345) to 2266 kg/ha (DH-277). Forty-three lines
gave higher seed yield than the highest yielding check, Hisar
Anand.The most promising lines for seed yield were DH-210,
DH-221, DH-222, DH-229, DH-239, DH-277, DH-282, DH-
292, DH-298 and DH-314.

During the year 93 entries were raised and evaluated at
Jagudan centre with GC-1 and GC-2 as checks for different
yield attributes.Among them, thirteen entries were dwatf type,
having less than 69.4 cm plant height. Fourteen entries had
more branches i.e. more than 5.8 branches per plant. The
umbels per plant were recorded by || entries i.e. 12.6. Seven
entries recorded equal or more than 7 umbellate per umbel.
Eleven entries were promising for more seeds per umbel i.e, >
8.2 seed per umbelt. Eight entries observed as early maturing
(< 85 days) types. Eleven entries isolated as high yielders
recorded more than 685 kg/ha grain yield (Table 31). During
the year under report, total 5| (49+2) entries of Jagudan centre,
were screened for the resistance against powdery mildew
disease under natural condition. The incidence of PM ranged
from 70.20% to 95.75%. None of the entries were found
resistant against the disease.

Table 31. Promising accessions of coriander germplasm at Jagudan

Character Range GC-2 Desirabl  Number of  Promising accessions
(Ch) e value entries

Dwarf 53.2- 59.2 <69.4 I3 Lam-43, UD-375, 51, JCr-283, EC-243366,

{Plant height in cm) 758 Lam-23, UD-105, Dhana-41, UD-256, jCr-384,
Egyptian, EC-232669 and 350691

More branches 4.2-7 52 >5.8 14 EC-350690, UD-256, £C-232669, Moroccan,

(No. of branches/plant) Lam -4, JCr-400, 399, 375, Dhana-25, EC-
363965, Russian, JCr-379, Dhana-157 and JCr-
403

More umbels 6-13.4 12 >12.6 Hi UD-301, Lam-45, Moroccan, UD-256, Lam -4,

{No. of umbels/plant) JCr-381, Dhana-157, JCr-396, EC-350690, |Cr-
327 and 402

More umbellates 4.6-8.6 7 >7 7 JCr-379, 391, 390, 389, 392, GCo-2(Ch) and

(No.of umbellates/umbel) JCr-388

More seeds 5.4-9 6.8 >8.2 Il Dhana-157, UD -240, JCr-380, 391, 390, UD

{No. of seeds/umbel) — 90, |Cr-376, Dhana-25, JCr-378, 403 and
Bulgarian

Early maturity 93-111 96 <85 8 Dhana-25, UD-309, Dhana-157, UD — 290,

{No. of days) JCr-329, JCr-381, 402 and EC-357849

Grain yield (g/plant) 0.47-2.79 2.14 >2 Il EC-363966, Dhana- 157, JCr-327, Lam-4, UD-
290, EC-357849, UD-301, Moroccan, GCo—
2(Ch), |Cr-381 and Lam-45

Projected yield 157- 713 >685 i ....As above ....

(kglha) 930
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Among the 275 accessions evaluated at Coimbatore, the
yield ranged from 0.64 kg/20 m?to |.6 kg/20 m?. Out of 275
collections evaluated |45 genotypes recorded the yield higher
than the mean yield of 1.04 kg/20 m%.

Though 127 germplasm accessions were planted for
evaluation along with eight checks namely, RCr-20, RCr-41,
RCr-435, RCr-436, RCr-446, RCr-480, RCr-684 and Local but
the experiment failed due to severe frost damage at Jobner.

Screening of 85 germplasm reveled that maximum yield of
18.75 g/ha was obtained with ND Cor- 2 followed by NDCor-
38 (17.18 g/ha) over check of K. selection (16.71 g/ha) and
Hisar Anand (11.25 g/ha) during the year 2008-09 at
Kumarganj. Increase in yield of NDCor-2 over the local check
K.selection was 63.61% over the national check Hisar Anand.
The coriander germplasm maintained at various A[CRPS
centres is given in Table 32.

6.2 Coordinated Varietal Trial

6.2.1CVT 2005
(Jagudan, fobner, Guntur, Dholi, Raigarh and
Kumarganf)

Twenty one entries from different parts of the country were
evaluated under CVT at Jobner. The analysis of variance
revealed significant differences among the entries for all the
traits including seed yield. The seed yield ranged from 160.44
to 1207.56 kg/ha. Of the twenty one entries evaluated, COR-
| recorded maximum seed yield of 1207.56 kg/ha followed

by COR-3 (772.44 kg/ha), RCr-435 (752.00 kg/ha), COR-2
(744.44 kg/ha) and RCr-684 check (727.56 kg/ha), while
lowest seed yield of 160.44 kg/ha was recorded in COR-5
(Table 33).

In CVT, the yield differences among the entries were
nonsignificant at Jagudan. However, the entries COR-19, COR-
{8, COR-20 and COR-16, gave the highest yield (i.e., 580,
563, 561 and 551 kg/ha, respectively), which was 20.49, 16.77,
16.34 and 14.06% higher over check GCori-2, respectively.

During 2008-09 rabi season, eighteen genotypes of
coriander from different coordinating centers were tested with
Sudha, Sadhana and Local as checks at Guntur. Among the
entries evaluated maximum plant height was recorded in Sudha
with 72.3 cm and minimum plant height was recorded in COR-
22 (53.1 cm). Maximum number of primary branches was
recorded in LCC-170 (6.8) which was significantly superior
to check Sadhana (4.5). Lowest number of Primary branches
was recorded in the COR-(183.3). LCC-170 recorded
maximum number of secondary branches (16.9), which was
on par with NDC-67 (16.7) and significantly superior to the
checks Sudha (14.7) and Sadhana (12.6). Lowest number of
secondary branches was recorded in Local variety (7.9).
Regarding umbels per plant, LCC-170 recorded maximum
(26.7) followed by LCC-212 (24.4). Lowest number of umbels
per plant was recorded in Local variety (11.4). NDC-67
recorded maximum number of umbellets per umbe! (6.7)
followed by UD-728 (6.4) which are on par with check Sudha
(6.2) and significantly superior to check Sadhana (5.0). Least

Table 32. Coriander ggr(rggla};m collection at AICRPS centres
Centre Indigenous Total
Cultivated Wild and related sp.

Coimbatore 275 - 275
Dholi to7 3 {10
Guntur 309 - 309
Hisar 261 - 261
Jagudan 74 21 (Exotic) 95
Jobner 753 102 855
Kumarganj 85 - 85
Total 1864 126 1990

number of umbellets per umbel was recorded in Local
coriander (4.7). During 2008-09 Rabi season, eighteen entries
from different Coordinating centers along with three checks
were tested in RBD replicated thrice. The entry, LCC-216
recorded highest yield (1363 kg/ha) followed by LCC-170
(1359 kg/ha) and LCC-212 (1352 kg/ha) which were on par
with each other and significantly superior to the check Sudha
(1225 kg/ha). The pooled analysis of the data indicated that
among the sixteen entries evaluated for four years, LCC-170
(850 kg/ha) recorded the highest yield followed by LCC-216
(744 kg/ha) and LCC-212 (713 kg/ha) which were on par
with each other and significantly superior to the check Sadhana
(527 kg/ha).
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At Dholi, the pooled analysis of data revealed that among
three check, local check Rajendra Swati gave the maximum
plant height (101.87), number of branches/plant (9.05),
number of umbels per plant (63.69), number of umbellets per
umbel (6.29), number of grains per umbel (32.00) and yield
per plot (1.27 kg/7.2 m?) or per hectare (1.76 t/ha) as compared
to national check COR-17 and check JCR-340. Among all
entries including checks, COR-2, COR-3, COR-8 and COR-9
were taller than national check and local checkswhile COR-
I4and |5 gave more number of grains per umbel. Among the
entries COR-14 and COR-|5 gave the maximum yield per
plot (1.30 and 1.29 kg/7.2 m%) or per ha (1.80 t/ha). COR-14
and COR-15 gave a maximum cost benefit ratio of Rs. 2.38
per unit cost (1:2.38). ’



Annual Report 2008-2009 AICRPS

Table 33. Performance of coriander -CVT 2005 at Jobner

- 3

20 ~ g Ny 5 _ :

£ § S & 5 3 - £ 5

2 < 5 c g g e < 5

2 5o o g 2 5 £ © 2

. 0 8 2 2 © = a ] 2 S

) 'QCJ 4 r 2 2 3 S > o g

p4 =l z S ] £ € ] bt ] £

v & a} a @ ) ! ] P & e

| COR-1 79.33 92.47 9.07 32.87 5.60 32.20 7.54 1207.56 60.58
2. COR-2 80.33 93.87 8.60 30.53 5.47 29.20 9.68 744 .44
3. COR-3 80.00 110.87 7.33 29.73 5.40 34.40 8.56 772.44 6.17

4. COR-4 71.33 82.73 8.20 26.10 473 19.60 11.76 285.78
5. COR-5 68.00 72.13 6.93 14.00 4.40 11.93 10.57 160.44
6. COR-6 66.67 62.07 6.00 15.40 4.27 28.27 11.57 368.00
7. COR-7 66.33 59.80 6.13 12.87 427 18.93 10.60 225.33
8. COR-8 70.00 101.40 7.87 27.27 4.53 15.53 8.58 548.44
9. COR9 ©.72.00 92.80 8.20 31.80 5.40 22.53 8.67 492.00
10. COR-10 56.00 64.53 5.47 12.93 4.40 12.87 11.76 354.67
1. COR-ll 56.33 59.13 5.47 16.00 453 25.00 10.74 410.67
12. COR-12 56.00 66.33 6.53 15.13 4.60 21.60 11.44 385.78
13. COR-I5 65.00 70.20 6.47 16.47 5.13 18.07 11.41 352.44
4. COR-16 64.67 65.87 6.27 17.53 427 15.80 11.13 169.33
iI5. COR-i7 68.33 62.60 7.20 21.20 4.13 15.40 10.72 249.33
16. RD-154 64.67 65.27 6.60 13.27 4.73 18.67 10.74 327.56
17. RD-366 65.33 70.87 6.47 14.67 4.80 22.20 9.11 346.67

18. RCr-435 (Ch) 66.33 62.87 6.47 27.87 4.60 29.67 7.77 752.00 Check
19.  RCr-436 (Ch.) 65.00 65.27 6.20 29.73 5.80 29.07 9.82 400.89
20. RCr-684 (Ch) 62.67 71.60 6.47 25.43 5.00 36.80 10.61 727.56
21. Local Check  66.67 85.53 5.93 16.00 433 16.27 8.86 225.78
CD (P=0.05) 2.64 16.47 1.48 481 0.85 4.83 0.59 107.18
CV (%) 2.34 13.06 12.86 13.48 10.64 12.76 3.48 14.11

At Raigarh, maximum yield was found in COR-3 followed

by COR-5 and COR -2.

Maximum seed yield in coriander was observed in COR-8
(19.79 g/ha) followed by COR-I! (18.92 g/ha) at Kumarganj.
Three years pooled data study showed maximum seed yield
in COR-8 (18.28 g/ha).The increase in seed yield of coriander
entry was 37.03% over Hisar

6.3 Varietal Evaluation Trial
6.3.1 Initial evaluation trial
(Hisar, Guntur, Jobner;, Kumarganj and Jagudan)

The initial evaluation trial (IET) in coriander at Hisar was
conducted with ten accessions along with Hisar Anand as
check during 2007-08 to 2008-09 and the results indicated
that DH-277 and DH-306 gave significantly better yield over
Hisar Anand (check) showing 25.9 and 21.3% increase in yield,
respectively. Hence, both these lines will be promoted to CVT
for further evaluation (Table 34).
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During 2008-09, ten promising coriander accessions
selected from germplasm were tested along with Sadhana as
check at Guntur centre. Among the fourteen entries evaluated,
LCC-238 recorded maximum plant height of 79.5 ¢m and
was significantly superior to check Sadhana (64.5 cm).
Regarding number of primary branches LCC-242 recorded
maximum number (6.5) which was significantly superior to
the check Sadhana (4.9). The entries LCC-242 and LCC-238
recorded number of secondary branches (15.8 and 15.1
respectively) and significantly superior to the check Sadhana
(12.0). Maximum number of umbels was recorded in LCC-
238 and LCC-239 (23.5 each) and was significantly superior
to the check Sadhana (18.5). LCC-238 recorded significantly
highest yield of 1387 kg/ha followed by LCC-242 with 1352
kg/ha and LCC-237 with 1328 kg/ha which were superior
over check Sadhana (974 kg/ha).

At Jobner, ten entries were planted for evaluated but the
experiment failed due to severe frost damage.
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Table 34. Performance of IET coriander at Hisar

Accession Seed yield ( kg /ha) Increase over
2007-2008 2008-2009 Mean check (%)
DH-222 1953 1887 1920 15.25
DH-224 1770 1814 1792 07.56
DH-229 1838 1777 1807 08.63
DH-239 1740 1793 1766 6.03
DH-254 1670 1690 1680 0.84
DH-277 2061 2130 2095 25.78
DH-282 {887 1940 1913 14.82
DH-298 1882 1843 1862 1179
DH-306 1990 2050 2020 21.25
Hisar Anand 1652 1680 1666 -
CD (P=0.05) 136 142 - -

Highest seed yield was recorded in NDCor-2 (17.94q/ha)
at Kumarganj centre. This was closely followed by NDCor-30
(17.35 g/ha) during 2007-08. In three years pooled study
maximum seed yield of 17.78 g/ha was obtained with NDCor-
2 (Table 35).

At Jagudan none of the entries was significantly superior
over check GCori-2.The entry |Cr-404 gave 1430 kg/ha yield,
which was 10.23 per cent higher over check.

6.4 Quality Evaluation Trial
6.4.1 Quality evaluation in coriander
(Jobner)

Twenty one entries of coriander under CVT at Jobner centre
were tested for volatile oil content during Rabi 2007-08, which
was analysed using Clevenger apparatus.The volatile oil content

in the entries ranged from 0.27% to 0.43%. The maximum
volatile oil of 0.43% was observed in COR-3, COR-4, COR-7,
COR-10, COR-I| and COR-12 followed by 0.40% in RCr-
435, RCr-436 and RCr-684, while minimum of 0.27% was
recorded in COR-8 and COR-15.The entry COR-I ranked
first in terms of volatile oil yield (3.62 I/ha) followed by COR-
3 (3.32 V/ha) and RCr-435 (3.01 I/ha). While lowest volatile oil
yield of 0.48 l/ha was recorded in COR-5.

6.5 Nutrient Management Trial

6.5.1 Effect of biofertilizer, Azospirillum on
coriander
(Dholi)

At Dholi, application of inorganic nitrogen (100%) +
Azospirillum + 5 t/ha FYM (T ), inorganic nitrogen (75%) +

Table 35. Yield performance of IET coriander at Kumarganj (Pooled data)

Entries 2006-07 2007-08 2008-09 Mean (g/ha) Increase in yield
over check (%)

NDCor-2 17.70 17.70 17.94 17.78 52.22

NDCor-11 13.70 13.70 13.71 13.70 17.29

NDCor-12 13.50 13.50 13.57 13.52 15.75

NDCor-30 17.10 17.10 17.35 i17.18 47.08

NDCor-49 17.00 17.20 17.21 17.13 46.66

NDCor-56 14.50 14.60 14.61 14.57 24.74

NDCor-57 13.70 13.30 13.71 13.57 16.18

NDCor-58 11.90 .60 i2.11 11.87 1.62

NDCor-65 13.20 13.00 13.08 13.09 12.07

Hisar Anand ( check) 11.40 11.70 11.94 11.68

SEm + 0.07 0.38 0.37

CD (P=0.05) 0.08 0.14 1.1

CV(%) 8.86 4.69 4.44
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Azospiriflum + 5 tha FYM (T,), inorganic nitrogen (50%) +
Azospiriflum + 5 t/ha FYM (T,) and 100% inorganic nitrogen
(T,) produced significantly more yield (2.11, 94 1.81 and 1.60
t/ha) respectively as compared to control (1.25 t/ha) as well
as other treatments. Among the treatments, application of
inorganic nitrogen (100% + Azospirillum + 5 t/hha FYM (T))
gave the maximum plant height (139.40 cm), number of umbels
per plant (71.17), number of umbellets per umbel (6.27), number
of grains per umbel (50.60) and yield per plot (1.02 kg/4.8
m?) or per hectare (2.1 t/ha) followed by inorganic nitrogen
(75%) + Azospiriflum + 5 t/ha FYM (T,).

6.5.2Effect of bio-regulators on coriander
(Kumarganj)

At Kumarganj, foliar spray of Tricontanol (1.0 ml /I of water)
at 40,60 and 80 day after sowing gave the maximum seed
yield of 1.82 t/ha followed by foliar spay of 50 ppm of NAA
after 40,60 and 80 days after sowing.

6.6 ldentification of drought/alkalinity tolerant
source in coriander
(Guntur, Kumarganj and Jobner)

The study of physiological drought parameters of
germplasm at Guntur revealed that low SLA was observed in
LCC-231, LCC-199, LCC-253, LCC-256, LCC-159 and LCC-
219.The mean SLA for checks was 455 for Sadhana, 416 for
Sindhu, 510 for Swathi and 439 for Sudha. Similarly low SLW
was recorded in LCC-232, LCC-223, LCC-209, LCC-221 and
LCC-215 which are relatively drought susceptible. Ten
promising entries were evaluated in two blocks in which soil
moisture regime and plant growth was monitored. Both flower
initiation, days to 50% flowering and period taken to maturity
were less where there was lower soil moisture indicating that
coriander can recognize the onset of drought and adjust its
life cycle accordingly. On average, there is a yield reduction of
27.9% in block-2 where soil moisture is 15.8% lesser than the
block at the time of maturity.

At Kumarganj, ten genotypes of coriander was tested with
four levels of ESP. Highest mean seed yield of 35.70 g/plant

was recorded with 44.75 and 41.33 g/plant under 10 and 20
ESP levels in NDCor-14 respectively.

Forty eight genotypes were planted at Jobner for evaluation
but the experiment failed due to severe frost damage.

6.7 Production of leafy type coriander in off
season (summer)
(Coimbatore, Guntur and Hisar)

During the 2008-09 summer, six genotypes were evaluated
under three different kinds of shade nets i.e. 35%, 50% and
75% and control conditions at Guntur. Among the shade nets
evaluated, maximum green yield was recorded in 50% shade
net (8.17 t/ha) which is significantly superior to all other
treatments. This is followed by 75% shade net (6.! t/ha) and
35% shade net (7.0! t/ha). The control plot recorded only
0.132 t/ha. The data regarding yield and yield attributes is
presented in Table 36. Among the six genotypes evaluated,
LCC-244 recorded maximum yield of 6.9 t/ha followed by
LCC-234 (6.18 t/ha) which are significantly superior to check
Sadhana (3.37 t/ha).

At Hisar,among the three shade levels, 50% shade resulted
in higher leaf yield followed by 75% shade. Among the entries
tested, DH-228 produced the maximum leaf yield followed by
DH- 259.

Among the three shade nets 50% shade level resulted in
higher leaf yield followed by 25% at Coimbatore. Among the
genotypes DH 228 (2.08 kg/20 m?) followed by CS |l (2.37
kg/20 m?) was ideal for growing under shade.

6.8 Role of rhizobacteria in growth promotion
of coriander
(Coimbatore, Guntur, Hisar; Jagudan and Rajgarh)

The study on role of rhizobacteria on growth of coriander
was conducted during 2008-09 at Coimbatore centre. Among
the eight treatments, the treatment T, (rhizobacteria FK 14 +
FL I8 (seed treatment + soil application)) has recorded the
highest yield of 722.2 kg/ha followed by treatment T,

Table 36. Performance of leafy type of coriander under different levels of shade at Guntur

Accession Shadenet

35% 50% 75% Control Mean
LCC-231 4.88 4.75 5.6l 0.12 3.84
LCC-233 7.00 9.13 6.36 0.13 5.66
LCC-234 8.27 9.63 6.69 0.13 6.18
LCC-242 7.31 9.98 6.98 0.14 6.10
LCC-244 9.15 .17 7.25 0.15 6.93
Sadhana 5.48 4.35 3.55 4.41 4.45
Mean 7.01 8.17 6.07 0.85
CD (Factorl) 1.01
CD (Factor?) 1.24
Interaction 2.69
CV(%) 28.01
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(rhizobacteria FL 18 (seed treatment + soil application)) which
recorded a yield of 677.8 kg/ha. The pooled mean of the data
indicated that the yield varied from 450 to 569.45 kg/ha. The
highest yield was recorded by the treatment T6 (569.45 kg/
ha) which was on par with T2 (530.55 kg/ha), T4 (530.55 kg/
ha) and T3 (527.75 kg/ha) respectively (Table 37).

During 2008-09 rabi season, an experiment was conducted
to know the effect of rhizobacteria in eight treatments with
three replications at Guntur.Among the treatments evaluated,
T-6 (seed treatment + soil application with FK 14 + FL {8)
recorded maximum yield (1283 kg/ha) followed by T-2 (seed
treatment + soil application with FIK14) (1269 kg/ha) which
are on par with each other and significantly superior to control
(1071 kg/ha).The pooled analysis indicated that among the
treatments evaluated, T-6 (seed treatment +soil application
with FK 14 + FL 18) recorded maximum yield (419 kg/ha)
followed by T-2 (seed treatment + soil application with FK[4)
(398 kg/ha) which were on par with each other and significantly
superior to control (323 kg/ha).

At Jagudan, the inoculation of rhizobacteria and its different
method of application influenced seed yield significantly.
Whereas, growth and yield attributes did not differ remarkably
due to rhizobacteria inoculation except number of umbels
per plant. Seed and soil inoculation FK14 + FLI8 strains
produced the maximum seed yield.

At Hisar significant differences were obtained for all the
parameters. The maximum seed yield (1962 kg/ha) was
recorded with the application of rhizobacteria FL-18 (seed
treatment + soil application) followed by TrichodermaMTCC-
5179 (1820 kg/ha) and rhizobacteria FK 14+FL 18 (seed
treatment+soil application) (Table 38).

Seed treatment and soil application of the rhizobacteria
FK-14 and FL-18 recorded maximum plant height (72.5 cm.
and 71.13 c¢m respectively) and maximum yield (8.24 g/ha
and 8.80 g/ha respectively) at Raigarh centres. Both the
rhizobacteria are statistically at par regarding growth promotion
and yield.

6.6.9 Disease Management Trial

6.6.9.1 Management of powdery mildew and
stem gall in coriander
(Coimbatore, jagudan, Jobner, Rajgarh and
Kumarganj)

During 2008-09, the results revealed that seed treatment
with P fluorescens (lISR 6) at the rate of 10 g/kg of seed
followed by foliar application at 108 CFU on 60 days after
sowing recorded the minimum powdery mildew incidence of
29.33 PDI when compared to the untreated control (67.33
PDI) at Coimbatore.. The yield data was also recorded with

Table 37. Effect of rhizobacteria on growth promotion of coriander (Pooled analysis 2007 ~ 2009) at

Coimbatore
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T-1 Rhizobacteria FK 14
(seed treatment) 54.45 6.83 13.55 26.44 6.21 39.49 466.65
T2-Rhizobacteria FK |4 (seed : - o
treatment + soil application) 52.70 6.43 13.48 25.70 5.72 35.45 530.55
T3-Rhizobacteria FL |8 (seed
treatment) 52.30 6.70 13.39 25.04 6.30 40.33 527.75
T4-Rhizobacteria FL 18 (seed '
treatment + soil application) 5171 6.48 12.88 26.89 6.26 41.26 530.55
TS-Rhizobacteria FK (4 + FL 18 -
(seed treatment) 48.60 6.26 13.27 25.54 6.30 41.66 450.00
T6-Rhizobacteria FK 14 + FL 18
(seed treatment + soil application) 45.63 6.03 12.92 26.33 6.21 40.93 569.45
T7- Trichoderma MTCC 5179
(Recommended dose) 49.26 7.31 14.25 23.66 5.60 38.77 477.80
T8-Control 48.62 6.49 13.48 24.65 6.14 38.61 461.10
SED 2.89 0.37 0.773 .47 0.35 2.29 . 29.07
CD(P=0.5) 6.21 0.8l [.65 3.16 62.36

0.75 4.92
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Table 38. Effect of rhizobacteria on growth and seed yield of coriander during 2008-09 at Hisar

Treatment Plant height Branches/  Umbels/ Umbellets/  Seeds/ Seedyield
(cm) plant plant Umbel umbel (kg/ha)

Rhizobacteria FK |4 (seed treatment) ez 10.0 56.9 5.6 357 1310

Rhizobacteria FK 14 (seed treatment + soil

application) 118.8 9.9 61.5 55 33.9 1587

Rhizobacteria FL 18 (seed treatment) 114.3 9.8 59.4 55 32.8 1607

Rhizobacteria FL 18 (seed treatment + soil

application) 107.3 0.4 81.2 5.6 36.7 1962

Rhizobacteria FK 14+FL |8 (seed treatment) 133 10.0 64.9 5.3 32.6 1578

Rhizobacteria FK {4+FL 18(seed treatment+

soil application) 115.4 10.9 653 5.8 4.8 1785

Trichoderma MTCC 5179 (recommended

dose) 116.7 10.5 67.6 5.7 344 1820

Control 113.5 10.3 58.3 55 348 1428

CD (P=005) 4.1 5.9 0.3 3.4 128

C.B ratio. Among the eight treatments, the £ fluorescens (1SR
6) recorded the maximum yield of 680 kg/ha with maximum
cost benefit ratio of 1:2.6. There was no stem gall diseasc
symptom in the entire experiment plots. This treatment was
on par with B. subtilis treatment and neem seed kernel extract
treatment. The pooled mean analysis for this trial was worked
out from 2005-06 to 2008-09 and presented in Table 39 The
results revealed that seed treatment with P fluorescens (lISR
6) at the rate of 10 g/kg of seed followed by foliar application
at 108 CFU on 60 days after sowing recorded the minimum
powdery mildew incidence of 21.50 PDI with maximum yield
of 720 kg/ha and recorded the highest CB ratio of 1:3.0.This
treatment was on par with soil application of 8 subtilis @108
CFU after 60 days after sowing.

Among the eight treatments evaluated at Jobner centre,
minimum powdery mildew (15.00%) with the maximum seed
yield of 7t | kg/ha was recorded in the treatment soil solarisation
+ soil application of 7richoderma + spray with calixin closely
followed by seed treatment, soil drench + spray with calixin
and spray with wettable sulphur (16.67 and 18.33% with the
seed yield 667 and 653 kg/ha, respectively. Maximum disease
incidence (43.33 %) and lowest seed yield 560 kg/ha was
recorded in control. Stem gall disease did not appear. Out of
the twenty-one CVT entries of coriander tested against powdery
mildew, the minimum disease incidence was recorded in COR-
},COR-5,RCr-435, COR-16 and RD-154 (16.04,21.83,26.48,
26.99 and 27.77%, respectively). The local check showed
maximum disease incidence 56.43% (Table 40).

At Kumarganj, pooled analysis indicated that lowest
incidence of stem gall disease in coriander was recorded by
drenching of soil with carbendazim and foliar spray of 0.2%

41

solution of carbendazim and foliar spray after 60 days of sowing.
This treatment gave maximum disease control of 63.08%.The
lowest powdery mildew disease was recorded by foiiar spray
of wettable sulphur (0.2%) recording 65.10% control of disease.
Highest yield was recorded by application of B. subtifis 10°
CFU + spray of B. subtilis 60 days of sowing.

At Raigarh, minimum disease intensity of powdery mildew
was observed in treatment T, (spray with wettable sulphur
(0.2%) after 60 days of sowing (20.61%) and T, (carbendazim
(bavistin) as soil drench and spray (0.1%) of sowing (20.61 %).
Maximum yield (8.1 g/ha and 8.0 g/ha respectively) was

recorded in the same treatment. Both the treatments are found
statistically at par regading disease intensity and yield g/ha.

CUMIN

Genetic Resources

| Germplasm collection, characterization,
evaluation, conservation and screening
against diseases

(Jagudan and Jobner)

7.
7.1
7.1.

Two hundred and fourteen genotypes of cumin maintained
at Jagudan centre were compared with three checks i.e. GC-1,
GC-2, GC-3 and GC-4 during rabi season 2008-09. Among
them fifteen entries were tall types, having more than 28.4 cm
plant height. Twelve entries had good branches i.e. more or
equal to 4.2 branches/plant, 15 entries had more than 20
umbels/plant. Fourteen entries recorded more than 4.8
umbellate/umbel. Eleven entries were promising for more seeds
per umbelet. i.e. > 24.6 seed per umbeliate. Thirteen entries
observed more or less early maturity (< 90 days). Thirteen
entries isolated as high yielder recorded more than 1315 kg/
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Table 39. Effect of biocontrol agents for the management of coriander powdery mildew and stem gall
diseases at Coimbatore (Pooled mean -2005-06 to 2008-09)

Disease incidence

(%)
Sl.no. Treatment Powdery Stem Yield
mildew gall (kg/ha) C:B ratio
(PDI) (PDI)

T,  Soil solarization + soil application of

Trichoderma viride (| kg/plot) + spray 29.86 0 529.67 [:1.90

with tridemorph (calixin) 0.1% after 60

days of sowing.
T,  Seed treatment with Pseudomonas

fluorescens (1ISR-6) + spray with

P fluorescens (lISR-6) 0 cfu after 60 days. 21.50 0 720.00 1:3.0
T,  Soil application of 8. subtilis @ 10° cfu +

spray with B. subtilis @ 10%cfu after 60 days. 25.04 0 654.33 1:2.5
T, Seed treatment, soil drenching with

tridemorph (calixin ) 0.1% + spray with calixin

0.1% after 60 days 31.74 0 620.42 1:2.2
T,  Carbendazim as soil drench and spray (0.1%)

(common management strategy for stem gall) 3117 0 690.42 1:2.4
T,  Spray with wettable sulphur powder (0.2%) 14.37 0 699.08 1:2.6

;  Neem seed kernel extract (5%) at 60 DAS 30.29 0 646.59 1:2.6

T, Control 63.76 0 457.08 -

CD (P=0.05) 5.08 32.87

SEd 2.46 15.97

CV(%) 10.63 3.53

Table 40. Management of powdery mildew and stem gall in coriander at Jobner

- Treatment Powdery mildew Stem gall Yield
(%) %) (kg/ha)
Soil solarization + soil application of 7richoderma +
spray with calixin 15.00 - VARME!
Seed treatment with £ flourescens + spray with P flourescens 25.00 - 600.00
Soil application of B. subtilis + spray with B. subtifis 28.33 - 573.33
Seed treatment and drenching calixin + spray with calixin 16.67 - 666.67
Carbendazim (Bavistin) as soil drench and spray 21.67 - 640.00
Spray with wettable sulphur 18.33 - 653.33
Seed treatment + spray with neem seed kernel extract 5% 20.00 - 644.44
Control 43.33 - 560.00
CD (P=0.05) 2.68 - 55.23
CV (%) 537 - 5.01
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ha grain yield (yield kg/ha is calculated on basis of per plant
yield) (Table 41).Total thirty five (32+3) entries were screened
for the resistance against Afternaria blight disease. None of
the entries were found free from blight disease incidence.The
minimum incidence was noticed in GC-4(Ch) (70.75%).The
blight incidence ranged from 70.75 to 95.75%. Overall, all
other entries were showed highly susceptible reaction. During
the year under report, 35 entries were screened for the resistant
against powdery mildew disease under natural condition. The
incidence of powdery mildew ranged from 80.20 to 100 %.
Forty seven entries were screened under wilt sick plot
conditions. The incidence of wilt ranged from 40.25 to100%.
The minimum incidence was found in GC-4 (Check) (40.25%)
followed by check GC-3 (55.50%). Other entries showed highly
susceptible reaction.

At Jobner, limited range of variability was found for all the
characters studied. Out of | | | accessions, |2 accessions were
better than check variety RZ-223. Some of the promising
accessions identified on the basis of yield per 5 plants were
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UC-275, UC-294, UC-276, UC-281, UC-315, UC-340, UC-
339, UC-343, UC-320 and UC-338.The germplasm of cumin

maintained at Jagudan and Jobner centre are presented in
Table 42.

7.2 Coordinated Varietal Trial
7.2.1CVT 2005
(Jobner and Jagudan)

Eight entries were evaluated at Jobner and the analysis of
variance revealed significant differences among the entries for
all the traits including seed yield. The seed yield ranged from
281.25 to 501.74 kg/ha. Of the ten entries evaluated, CUM-3
recorded maximum seed yield of 501.74 kg/ha followed by
CUM-5 (454.86 kg/ha), RZ-209 (447.92 kg/ha), CUM-2 (383.68
kg/ha) and CUM-4 (361.11 kg/ha), while lowest seed yield of
281.25 kg/ha was recorded in Local (Table 43).

At Jagudan, the trial was vitiated due to heavy incidences
of blight and wilt diseases and aphid attack. Analysis of two
years data showed that none of the entries were superior
over check.

Table 41. Promising accessions of cumin germplasm at Jagudan

Desirable character Range GC-4 (Ch) Desirabl Number of Promising accessions
e values entries

Tall (Plant height,cm) 19.4.29.4 20 <28.4 15 JC-2002-13, 95-123, 99-39, 95-126, 95-129,
2002-18, 2002-29, 99-17, 2002-33, 95-71,
2000-58, 95-128, 2000-17, 2000-3 and 95-
72

More branches

(No. of branches/plant) 2.2-5.6 3.2 >4 12 JC-95-128, 95-127, 95-126, 2000-20, 95-
32, 2000-3, 2000-4, 2000-21, 95-123,
2002-33, 2002-8 and 2000-1 |

More umbels

(No. of umbels/plant) 42-28.2 9.4 >20 15 JC-2000-3, 2000-1 1, 95-25, 2000-29, 95-22,
95-72, 95-10, 2000-4, 95-71, 2000-9, 95-
115, 95-85, 95-30, 99-44 and 2000-20

More umbellates

{(No. of umbellates/umbel) 3-5.6 4 >48 14 JC-2000-22, 2000-9, 2000-4, 99-44, 99-6,
96-37, 2000-11, 95-72, 99-39, Hairy
Cumin, JC-2000-47, 95-34, 2002-8 and 96-
24

More seeds

(No. of seeds/umbel) 13.8-26.8 16.4 >24.6 11 JC-2000-3, 95-71, 2000-9, 95-72, 2000-4,
2002-8, 96-11, 2000-47, 2000-11, 95-85
and 95-31

Early maturity (days) 93-112 105 <90 13 JC-94-262, 95-106, 95-127, 96-16, 99-2, 99-
3, 99-5, 99-7, 99-12, 99-16, 2000-57,
2000-60 and 2000-61

High yield

(Grain yield (g/plant) 0.24-2.62 0.36 >1.20 13 JC-2000-3, 2000-4, 2000-11, 2000-9,
2000-47, 2000-20, 95-72, 99-44, 2000-
40, 99-31, 95-30, 2000-54 and 2000-53

Projected high yield

(kg/ha) 254.2820 385 >[315 13 ....As above....
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Table 42. Cumin germplasm collection under AICRPS centres

Centre Indigenous Exotic Total
Jagudan 211 7 218
Jobner 261 20 281
Total 472 27 499
Table 43. Coordinated varietal trial- of cumin at Jobner (2007-08)
_ e
o 2 X
£ T - s g g 3 g £
b \9/ [ —Q. & JE) a ?0 1
2 o @ o 8 £ = X 8
o 5 o g 4] [ £ h (o]
(= o0 7 a & ] oo -
o ) ) «» L a ) g L
3 o < S ] o “ 2 > o
g » o e o 0 ) - B! Fd
= & g ] £ £ ] a 9] 5
S a & & S 5 3 u 3 g=
CUM-| 83.25 32.90 5.70 18.93 5.00 21.55 2.63 335.07
CUM-2 84.25 30.90 5.40 19.85 455 22.50 4.45 383.68
CUM-3 83.50 32.95 6.15 26.20 4.60 25.30 3.35 501.74 10.72
CUM-4 82.75 31.65 5.80 22.75 4.50 23.35 4.00 361.11
CUM-5 85.00 31.95 5.30 26.60 4.25 22.10 4.55 454.86 1.55
CUM-6 78.50 34.50 5.10 24.00 4.60 22.10 4.15 298.61
RZ-209 7875 34.65 §.15 24.10 4.60 25.70 430 44792 Check
Local 78.75 31.90 4.40 18.50 4.30 22.05 3.50 281.25
CD (P=0.05)1.90 NS 0.51 2.20 NS NS 0.18 62.16
CV (%) 1.58 8.56 6.51 6.61 9.93 12.56 3.24 11.03

7.3 Varietal Evaluation Trial
7.3. U Initial evaluation trial
(fobner and fagudan)

Ten entries were evaluated at Jobner and the analysis of
variance revealed significant differences among the entries for
all the traits including seed yield. The seed yield ranged from
270.83 to 489.58 kg/ha. Of the ten entries evaluated, UC-299
recorded maximum seed yield of 489.58 kg/ha followed by
UC-239 (444.44 kg/ha), RZ-223 (430.56 kg/ha), UC-331
(399.31 kg/ha) and UC-225 (361.1 | kg/ha), while lowest seed
yield of 270.83 kg/ha was recorded in UC-273 and Local.
Mean performance of the entries evaluated in IET over 2005-
06 and 2007-08 revealed superior performance of UC-299
yielding 590.80 kg/ha followed by UC-239 (549.31 kg/ha),
RZ-223 check (494.97 kg/ha) and UC-331 (453.48 kg/ha),
while lowest seed yield of 304.51 kg/ha was recorded in UC-
273.

The trial was vitiated due to heavy incidences of blight
and wilt diseases and aphids attack at Jagudan. Two years data
showed non-significant yield differences among entries.
However, an entry JC-2002-41 gave higher yield (1340 kg/ha),
which was 12.79 per cent higher over check.
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7.4 Quality Evaluation Trial
7.4.1 Quality evaluation in cumin
(Jobner)

Eight entries of cumin under CVT were tested for volatile
oil content during Rabi 2007-08 at Jobner centre.The volatile
oil content in the entries ranged from 2.63% to 4.55%. The
maximum volatile oil of 4.55% was observed in CUM-5 followed
by 4.45% in CUM-2 and RZ-19 and minimum of 2.63 in CUM-
[.The maximum volatile oil was obtained in CUM-5 (20.70 I/
ha) followed by RZ-209 (19.26 I/ha), CUM-2 (17.07 I/ha), CUM-
3 (16.81 I/ha) and minimum in CUM-| (8.81 I/ha) (Table 44).

The volatile oil content in the IET entries of cumin ranged
from 2.90% to 4.30%. The maximum volatile oil of 4.30% was
recorded in UC-274 followed by 3.68% in UC-299 and 3.60%
in UC-225 and minimum of 2.90% in RZ-223. Highest volatile
oil yield was recorded in UC-299 (18.02 I/ha) followed by

UC-239 (13.56 I/ha) and UC-331 (13.38 I/ha) and minimum
was recorded in Local check (8.26 I/ha).

7.5 ldentification of drought tolerance source
in cumin

(Jobner)

The experiment could not be conducted at Jobner due to
severe frost and blight damage.
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Table 44. Volatile oil contents of cumin entries of CVT at jobner

Entry Seed yield (kg/ha) Volatile oil (%) Volatile oil yield (I/ha)
CUM-I 335.07 2,63 8.81
CUM-2 383.68 4.45 17.07
CUM-3 501.74 3.35 16.81
cumM-4 361.11 4.00 14.44
CUM-5 454.86 4.55 20.70
CUM-6 298.61 4.15 12.39
RZ-209 447.92 4.30 19.26
Local 281.25 3.50 9.84
CD (P=0.05) 62.16 0.18

CV (%) 11.03 3.24

7.6 Role of rhizobacteria on growth and yield
of cumin
(Jagudan and Jobner)

An experiment was conducted to assess the role of
rhizobacteria on growth promotion of cumin at Jobner. Out
of eight treatments seed treatment and soil application with
FK -14 + FL-18 resulted in minimum wilt incidence and aphid
infestation (10.85% and 13.33%) and maximum seed yield and
biomass production i.e. 186 kg/ha and 600 kg/ha respectively.
Maximum soil population of rhizobacteria was aiso observed
in seed treatment and soil application with FK-14 + FL-18.
The control has resulted in higher incidence/infestation of
wilt and aphid i.e. 33.38 and 46.33 per cent respectively and
minimum Yyield (128 kgfha).

The growth and yield attributes as well as seed yield of
cumin at jagudan was not influenced significantly due to
different strains of rhizobacteria and its method of application.

However, strains FK14 and FL {8 applied as seed and soil
inoculation recorded the maximum growth and yield attributes
as well as seed yield in cumin.

7.7 Effect of bio-regulators on cumin
(Jobner)

The experiment consisted of thirteen treatment
combinations comprising of 4 bio-regulators viz., triacontanol
0.5 ml/l, triacontanol 1.0 ml/l, NAA 50 ppm and water spray
and 3 levels of spray viz., one (40 DAS), two (40 and 60 DAS)
and three (40, 60 and 80 DAS) along with one absolute control
at Jobner. On the basis of first year experiment, application of
bioregulators i.e. NAA and triacontanol resulted significantly
in higher number of umbellets and seeds per umbel and seed
yield of cumin over water spray (Table 45). Data further
indicated that number of sprays had not influenced the yield
and yield attributes. Significantly lower number of umbellets
and seeds per umbel as well as biological and seed yiéld were

Table 45. Effect of bio-regulators on yield attributes of cumin at Jobner

Treatment Plant height  Branches/ Umbels/  Umbellets/ Seeds/ Seedyield  Vofatile oil
(cm) plant plant Umbel umbel (kg/ha) content (%)
Bio-regulators
Triacontanol @ 0.5ml/litre 42.4 4.62 22.0 4.53 223 440 3.13
Triacontanol @ 1.0 ml/litre 42.4 4.80 23.1 4.75 223 479 3.22
NAA @ 50 ppm 42.6 471 23.1 473 23.0 503 3.24
Water spray 41.6 4.49 20.8 4.24 .20.0 399 3.00
CD (P = 0.05) NS NS NS 0.26 1.8 39 NS
Sprays
One (40 DAS) 42.0 4.62 21.9 4.47 21.4 443 3.5
Two (40 & 60 DAS) 42.3 4.67 22.5 4.60 21.9 456 3.13
Three (40, 60 & 80 DAS) 42.4 4.68 22.3 4.62 22.5 467 3.17
CD (P = 0.05) NS NS NS NS NS NS NS
Control v/s Rest
Control 41.4 4.40 18.9 4.13 19.4 401 2.87
Rest 422 4.66 222 4.56 21.9 455 3.15
CD (P = 0.05) NS NS NS 0.32 1.9 47 NS
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recorded in the absolute control as compared to the mean of
all other treatments.

7.8 Disease Management Trial

7.8.1 Management of wilt and blight diseases in
cumin
(Jagudan and fobner)

The data revealed that the incidence of wilt disease was
moderate at Jagudan centre.The results of different treatments
were found significant. The minimum incidence of wilt was
found in P fluorescens (IISR-6) 10® cfu as seed treatment and
spray at 60 DAS (T,) (23.42%) and followed by F fluorescens
{WSR-6)10% cfu as seed treatment + soil application of T
harzianum + P fluorescens as spray at 60 DAS (T,) (26.19%),
B. subtilis as soil application and foliar spray at 60 DAS (T))
(26.90%) and soil application of B. subtilis and 7. Aarzianum +
R fluorescens as spray at 60 DAS (T,) (27.88%). The minimum
incidence of blight was found in spray of mancozeb @ 0.25%
at 40, 50, 60 and 70 DAS (T ) (21.66%) and followed by soil
solarization + soil application of T harzianum +spray of
mancozeb @ 0.25% at 60 DAS (T)) (24.99%) and
vermicompost+ soil application of 7. harzianum + spray of
mancozeb @ 0.25% at 60 DAS (T,) (25.63%). The maximum
incidence of blight was found in control (T,)) (42.54%). The
data of yield also showed significant results. The maximum
yield was found in spray of mancozeb @ 0.25% at 40, 50, 60
and 70 DAS (T ) (419.7 kg/ha) and followed by vermicompost+

soil application of T harzianum +spray of mancozeb @ 0.25%
at 60 DAS (T,) (295.67 kg/ha). The yield was low due to
infestation of aphids in last stage of crop and incidence of
powdery mildew disease in early stage (Table 46).

Out of eleven treatments evaluated at Jobner, the minimum
wilt incidence (5.06 %) and blight incidence (6.67%) and
maximum seed yield 259 kg/ha was recorded in the treatment
where soil solarization and soil application of Trichoderma +
FYM and spray with mancozeb @ 0.25% and it was closely
followed by vermicompost + soil application of 7richoderma
and spray with mancozeb @ 0.25% [wilt (6.82 %) and blight
(7.33%) with the seed yield of 234 kg/ha]. Maximum disease
incidence wilt (22.12 %) and blight (38.33 %) and lowest yield
(163 kg/ha) was recorded in control. Out of eight entries of
cumin CVT tested against wilt and powdery mildew, the
minimum wilt incidence was recorded in CUM-3,CUM-6 and
RZ-209 (0.74, 1.07 and 1.66%, respectively) and minimum
powdery mildew disease incidence was recorded in CUM-3,
CUM-2 and CUM-6 (16.25, 18.13 and 19.38 %, respectively).
The local check resulted maximum disease incidence i.e.
14.13% wilt and 23.44% powdery mildew. Out of ten entries
in IET tested against wilt and powdery mildew, the minimum
wilt incidence was recorded in UC-225 and UC-331 (4.70
and 6.65%, respectively) and minimum powdery mildew disease
incidence was recorded in UC-274, UC-225 and RZ-19 (3.13,
5.63 and 7.5%, respectively). The local check expressed
maximum disease incidence i.e. 25.81% wilt and 26.88%
powdery mildew.

Table 46. Management of wilt and blight disease in cumin at Jagudan

Treatment Blight (PDI) Wilt (PDI)  Yield (kgha')
Soil solarization + soil application of 7. harzianum + spray mancozeb
0.25% (60 DAS) 17.92 (24.99) 30.75 (33.61) 205.00
FYM (5 Uha)+ soil application of 7. harzianum + spray mancozeb
0.25% (60 DAS) 27.25 (31.45) 3233 (34.64) 200.67
Vermicompost (2 t/ha)+ soil application of T. harzianum + spray
mancozeb 0.25% (60 DAS) 18.75 (25.63) 24.92 (29.92) 295.67
Neem cake (2 t/ha) + soil application of T Aarzianum + spray
mancozeb 0.25% (60 DAS) 23.75 (29.14)  32.17 (34.53) 206.67
Soil drench with carbendazim 0.1% + spray mancozeb 0.25% (60 DAS) 34.17 (35.75)  25.17 (30.09) 183.00
P fluorescens (ISR-6)10® cfu as seed treatment and spray (60 DAS) 2833 (32.14)  15.83 (23.42) 154.67
B. subtilis as soil application and foliar spray (60 DAS) 32.75 (34.89) 20.58 (26.90) 175.00
P fluorescens (lISR-6)10® cfu as seed treatment + soil application
of T harzianum as spray 35.17 (36.35)  19.50 (26.19) 142.67
B. subtilis as soil application + soil spplication of T harzianum +
P fluorescens as spray 30.08 (33.25) 21.92 (27.88) 156.00
Control 4575 (42.54) 27.08 (31.33) 147.33
Spray mancozeb 0.25% (40, 50, 60 & 70 DAS) 13.67 (21.67) 26.25 (30.80)  419.67
Neem seed kernel extract 31.25 (33.97) 31.58 (34.17) 142.67
S.Em.*+ £.27 (0.82) 1.27 (0.84) 6.90
CD(P=0.05) 3.72 2.42) 3.74 (2.46) 20.24
CV(%) 7.79 (4.48) 8.60 (4.79) 5.90
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7.8.2Management of cumin wilt

biocontrol agents
(Jagudan)

At Jagudan, the minimum incidence of wilt was found in 7.
harzianum @ 20 kg/ha + FYM @ 6 t/ha (T ) (24.00%) followed
by T harzianum @ 20 kg/ha + FYM @ 3 vha (T,) (26.72 %).
The maximum wilt incidence was found in control treatment
(T,,) (43.12%). Similarly the yield of different treatments showed
significant results. The maximum yield was recorded in
application of 7. harzianum @ 20 kg/ha + FYM @ 6 t/ha (T,)
(195.28 kg/ha) followed by T harzianum @ 20 kg/ha + FYM
@ 3 vha (T)), T harzianum @ 10 kg/ha + vermicompost @
3.2 vha (Tp). 7 harzianum @ 10 kglha + vermicompost @
1.6 tha (T,), T harzianum @ 10 kg/lha + FYM @ 3 vha (T)),
T harzianum @ 10 kg/ha + FYM @ 6 t/ha (T,), T harzianum
@ 20 kg/ha + vermicompost @ 3.2 Yha(T ) and T harzianum
@ 20 kg/ha + vermicompost @ 1.6 t/ha (T,). The minimum
yield was found in control treatment (T ) (103.67 kg/ha). The
lower yield was recorded in all treatments due to incidence of
blight and powedery mildew and also the infestation of aphids
in later stage. The data of yield also showed significant results.
The maximum yield was found in 7. harzianum @ 20 kg/ha +
FYM @ 6 tha (T,) (234.33 kg/ha) followed by T harzianum
@ 20 kg/ha + FYM @ 3 t/ha (T,) (197.00 kg/ha). The yield
was low due to infestation of aphids in last stage of crop and
incidence of powdery mildew disease in early stage.

through

8. FENNEL
8.1 Genetic Resources
8.1.1 Germplasm collection, characterization,

evaluation, conservation and
against diseases

(Dholi; Hisar; fagudan, fJobner and Kumargany)

screening

Out of forty five accessions tested at Dholi centre, thirteen
accessions namely, RF-20, RF-2, RF-16, RF-11, RF-15, RF-33,
RF-31, RF-14, RF-10, RF-21, JF-234 and HF-116 gave the
maximum yield as compared to high yielding variety Rajendra
Saurabh. RF-20 and RF-13 produced maximum yield (1.6 kg/
5.4 m?) followed by RF-16 and RF-2 (1.55 kg/5.4 m?).

One hundred twenty two accessions of fennel were
evaluated during 2007-2008 & 2008-2009 using PF-35, GF-|
and Local as checks at Hisar. The mean seed yield of the
germplasm ranged from 1496 kg/ha (HF-140) to 2992 kg/ha
(HF-107). On the basis of average umbels per plant and yield
performance, forty eight lines gave higher seed yield than the
highest yielding check PF-35.The most promising lines were
HF-107, HF-116, HF-122, HF-123, HF-125, HF-129, HF-143,
HF-163, HF-200 and HF-212.These lines were maintained by
sib mating under muslin cloth and self seed of all the lines
have been harvested.

Among the germplasm evaluated at Jagudan centre sixteen
entries were dwarf type, having less than 180 cm plant height.
Thirteen entries had more than |5 branches per plant and
more than 52 umbels per plant and more than 26 umbellates
per umbel. Fourteen entries were promising for more seeds
per umbellate i.e. e” 60 seed per umbellate. Ten entries were
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observed as more or less early maturity (d” 178 days). Seven
entries has high test weight i.e. > 8 g. Twenty entries isolated
as high yielder recorded more than 3148 kg/ha grain yield
(Table 47). Germplasm was screened against blight disease
during kharif and rabi season. The incidence of Ramularia blight
ranged from 15.20 to 47.75%. and 19.50 to 42.20% during
kharif and rabi season respectively. The minimum incidence
was found in GF-2 (Check).

Out of 46 entries evaluated at Kumarganj during 2008-
09, maximum seed yield of fennel (13.10 g/ha) was recorded
in NDF-5 and NDF-46 followed by 12.50 g/ha in NDF-45.
Increase in seed yield of NDF-5 and NDF-46 was recorded
over 24.76% against GF-2 and 12.93% against RF-101 used
as check respectively.

At Jobner, a wide range of variability was found for all the
characters studied. Out of 76 accessions, 28 accessions were
better than best check variety RF-125. Some of the promising
accessions identified on the basis of yield per 5 plants were JF-
29, NS-27, NS- 11, NS-46, UF-102 SPS, NS-32, NS-21, NS-64,
HF-104 SPS and NS-55.The germplasm of fennel maintained
at various centres is given in Table 48.

8.2 Coordinated Varietal Trial
8.2.1 CVT — 2004 —Series V
(Dholi, Hisar; Jobner and Kumarganj)

Eight promising entries and two checks {one national and
local check) were tested at Dholi centre. Among the genotype
and check, none of the entries were found significant regarding
number of branches per plant and yield per plot (kg/3m?) or
per hectare (t/ha) as compared to local check variety Rajendra
Saurabh. Between two checks local check Rajendra Saurabh
gave the maximum number of branches per plant (11.50),
number of umbels per plant (72.50), number of umbellets per
umbel (41.00), number of grains per umbellets (42.17), and
yield per plot (1.58 kg/ 9 m?) or yield per hectare (1.76 t/ha)
as compared to national check variety GF-2. Among the entries,
genotype NDF-5 produced the maximum number of branches
per plant (12.67), number of umbels per plant (114.33), number
of umbellets per umbel (54.17), number of grains per umbellets
(51.67) and yield per plot (1.87 kg/ 9 m?) or yield per hectare
(2.08 t/ha) followed by genotype J.F-376.

At Hisar, out of 13 entries of fennel evaluated in
coordinated varietal trial during 2008-2009. The maximum
seed yield was recorded as 1923 kg/ha in FNL-24 followed by
FNL -36 (1898 kg/ha), FNL -25 (1885 kg/ha) and FNL -26
(1842 kg/ha), respectively.

Twelve entries were evaluated in CVT at Jobner and the
analysis of variance revealed significant differences among the
entries for all the traits including seed yield. The seed yield
ranged from 1075.56 to 1880.00 kg/ha. Of the fourteen entries
evaluated, entry FNL-16 recorded maximum seed yield of
2128.89 kg/ha followed by FNL-15 (2066.67 kg/ha), FNL-22
(1808.89 kg/ha), FNL-21 (1764.44 kg/ha) and FNL-17 (1684.44
kg/ha), while lowest seed yield of 1253.33 kg/ha was recorded
in FNL-14.
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Table 47. Performance of fennel germplasm accessions at Jagudan

Character Range  GF-2 Desirable No. of Promising entries identified
value Entries

Dwarf (Plant height in cm) 110-195 170 <180 16 JF-608, 391, 515, 531-1, 544, 619,
PF-35 (Ch), JF-513-1, 575-9, Bulgaria, JF-
499, 569, 516, 574, 493 and JF-532

More branches (Number of

branches/plant) 6-17 9 >15 13 JF-351-5,531-1, 494, 484, 679, 444-3, 406,
529-3, 376, 497, 637, 660 and |F-588

More umbels (No. of umbels/

plant) 15-77 36 <52 13 JF-497,515, 478, 456-2,494, 484, 493, 442-
I, 529-3, 588, 604-1, 485-1 and |F-473

More umbellates (No.of

umbellates/umbel) 13-30 22 >26 13 JF-597, 672, 575-9, 545, 513-1, 619, 442-
I, 608, 499, 544, 497-1, 676 and JF-351-5

More seeds (No. of seeds/lumbel) 16-95 48 >60 14 JF-442-1, 674, 678, 531-1, 608, 544, 501-
I, 680, 545, 493, 522-2, 532, 617 and |F-
546

Early maturity (No. of days) 164-223 187 <178 10 JF-351-1-3, 472-2-3, 529-1, 536, 642, 673,
518-2, 527, 537 and jF-583

1000 Seed weight (g) 5.1-9 7.01 >8 7 JF-572, 391, 535-1, Germany, JF-575, 586-
5 and JF-200

Grain yield (g/plant) 26-223 I55 >170 20 JF-510-1, 484, 311, 473, 513-1, 576, 406,
608, 391, 532, 494, 548, 444-3, 680, 478,
420-3-2, 442-1, 472-2-2, ltaly and |F-456-
2

Projected yield (kg/ ha) 481-4130 2870 >3148 20 ....As above....

Table 48. Fennel germplasm collections maintained at various AICRPS centres

Centre Indigenous Exotic Total
Dholi 45 - 45
Hisar 134 - 134
Jagudan () 4 (N
Jobner 261 20 28|
Kumarganj 46 - 46
Total 601 24 625

Out of ten entries evaluated at Kumarganj, FNL-5 showed
the maximum seed Yyield of 17.70 g/ha followed by 16.66 q/
ha in FNL-11. FNL-22 showed maximum seed yield of 18.95
g/ha followed by FNL-20 out of ten entries (FNL-12 to FNL-
23) over checks of GF-2 (1.179 g/ha).

8.2.2Coordinated Varietal Trial — Transplant-
early rabi (2006)
(Jagudan and Hisar)

At Jagudan, the entry FNL-2 was found significantly
superior for yield (2407 kg/ha) followed by FNL-1 (2225 kg/

48

ha), FNL-3 (2222 kg/ha), FNL-9 (2188 kg/ha) and FNL-4 (213
kg/ha) than check GF-2, which were 16.19, 7.37, 7.25, 5.58
and 2.84 per cent higher over check, respectively. The pooled
over three years data shown significant yield differences
between the entries. But none of the entries were found
significantly superior for yield over check. However, entry FNL-
2 (JF-444-1) gave higher yield (2588 kg/ha) and was at par
with FNL-3, FNL-4, GF-2(Ch) and FNL-I, which was 14.56
per cent higher over check GF-2.

Significant differences were obtained for atl the parameters
at Hisar during 2006-07 in CVT of transplanted fennel. Plant



Annual Report 2008-2009 AICRPS

height ranged from 113.0 to 133.3cm, number of branches
7.2 t0 9.0, umbels per plant 24.2 to 36.6 and seeds per umbel
227.8 to 304.4. Maximum seed yield was recorded as 2138
kg/ha in FNL-6 which was statistically at par with FNL-I and
FNL-5. During 2007-08, the plant height ranged from 167.1
to 198.4 cm, number of branches 13.8 to 18.1, umbels per
plant 131.9 to 206.8 and seeds per umbel 365.2 to 569.1.
Maximum seed yield was recorded as 2088 kg/ha in FNL-9
which was statistically at par. with FNL-3(2088 kg/ha) and
FNL-5 (2088 kg/ha). During the third year also significant
differences were obtained for all the parameters. Plant height
ranged from 130.2 to 182.8, number of branches 14.8 to 19.5,
umbels per plant 55.9 to 106.9 and seeds per umbel 714.1 to
928.5. Maximum seed yield was recorded as 2122 kg/ha in
FNL-9 which was statistically at par with FNL- 3, FNL- 6 and
FNL- t1 (Table 49). On the basis of average yield of three
years (2006-2007 to 2008-2009) at Hisar the maximum seed
yield was recorded as 2044 kg/ha in HF-125 (FNL-6) which

was 20.7% higher over local check followed by NDF-5 (16.3%)
and HF-118 (15.8%) (Table 50).

8.2.3CVT - 2007 —Series VI
(Jobner, Jagudan, Hisar and Kumargany)

Fifteen entries were evaluated at Jobner and the analysis
of variance revealed significant differences among the entries
for all the traits including seed yield at Jobner centre. The
seed yield ranged from 753.33 to 2460.00 kg/ha. Of the fifteen
entries evaluated, entry FNL-25 recorded maximum seed yield
of 2460.00 kg/ha followed by FNL-26 (2022.22 kg/ha), RF-
125 check (1950.67 kg/ha), RF-178 (1786.67 kg/ha), FNL-36
(1626.67 kg/ha), FNL-30 (1526.67 kg/ha) and FNL-28 (1476.67
kg/ha), while lowest seed yield of 753.33 kg/ha was recorded
in FNL-3| (Table 51).

The significant yield differences were observed among
entries at Jagudan. But none of the entries were found

Table 49. Performance of CVT on transplanted fennel at Hisar (2008-2009)

Entries Plant Branches Umbels per  Umbellets per Seeds per Seed yield
height (cm) per plant plant umbel umbel (kg/ha)
FNL -1 138.1 15.9 81.7 32.7 710.9 1790
FNL -2 130.2 14.8 55.9 342 770.9 1448
FNL -3 i41.3 18.6 87.4 389 928.5 1950
FNL -4 148.8 15.8 8i.0 3L 638.4 1537
FNL-5 157.0 7.9 94.9 32.7 714.1 1877
FNL -6 1577 18.6 106.9 36.8 800.9 2008
FNL -7 182.8 17.6 86.3 36.4 8772 1787
FNL-8 159.6 16.4 835 30.7 769.9 1672
FNL -9 150.4 19.5 126.6 37.8 851.7 2122
FNL-10 133.8 15.2 752 354 766.7 1786
FNL-11 168.4 17.7 114.9 35.5 781.2 2086
Local (C) {1589 18.2 94.6 344 720.6 1810
CD (P=0.05) 9.2 .1 8.8 1.5 63.3 179

Table 50. Yield performance of transplanted fennel under CVT at Hisar over three years

Entries Seed yield (g/ha) Increase over local
2006-07 2007-08 2008-09 Mean check (%)

FNL -1 (JF-376) 2032 1580 1790 1801 06.3
FNL -2 (JF-444-1) 1350 1250 1448 1349 -20.4
FNL -3 (JF-600) 1050 2038 1950 1679 -00.9
FNL -4 (JF-642) 1750 1885 1537 1724 01.8
FNL -5 (HF-118) 1975 2033 1877 1962 15.8
FNL -6 (HF-125) 2138 1987 2008 2044 20.7
FNL -7 (HF-107) 1788 1713 1787 1763 04.1
FNL -8 (HF-116) 1862 1505 1672 1680 -00.8
FNL -9 (NDF-5) 1700 2088 2122 1970 16.3
FNL -10 (NDF-6) 1254 1710 1786 1583 -06.6
FNL -11 NDF-12 1775 1790 2086 1884 1.2
Local (Check.)- 1540 1733 1810 1694 -

CD (P=0.05) 173 186 179 - -
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Table 51. Performance of CVT fennel at Jobner

o 3
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2 i) - g g 5 % 2
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FNL-25 106.00 106.33 6.27 14.33 19.67 310.33 6.75 2460.00
FNL-26 108.33 116.00 6.33 13.87 18.67 301.07 6.73 2022.00
FNL-27 106.33 105.27 6.13 13.07 20.73 281.33 6.51 1282.00
FNL-28 105.67 102.20 6.13 11.73 20.00 247.87 6.78 1476.67
FNL-29 106.67 101.53 5.40 9.87 20.80 307.07 7.45 1323.33
FNL-30 110.67 107.27 5.60 12.07 19.93 290.40 7.01 1526.67
FNL-31 105.33 109.00 6.13 10.40 20.87 22433 6.45 753.33
FNL-32 108.33 108.47 6.13 10.27 19.67 242.13 5.98 1280.00
FNL-33 108.00 108.27 6.07 9.20 19.93 236.93 4.62 986.67
FNL-34 105.00 125.40 5.27 10.87 21.67 306.67 6.22 1346.67
FNL-35 104.67 104.40 6.40 11.87 19.60 301.20 7.0l 1466.67
FNL-36 108.00 107.67 5.73 13.07 18.73 278.00 6.67 1626.67
RF-125 Check 109.67 90.87 6.13 14.80 19.20 306.80 6.71 1950.67
RF-178 Check 106.33 98.80 6.13 12.40 19.13 270.53 8.02 1786.67
Local Check 107.33 103.20 5.87 10.73 20.47 242.93 6.77 1116.67
CD (P=0.05) NS 12.75 0.46 1.92 NS 56.38 0.24 302.62
CV (%) .69 7.17 4.61 9.62 741 12.19 2.12 12.11

significantly superior for yield over check. However, entry FNL-
24 gave higher yield (970 kg/ha) than check GF-11, which
was 38.72 per cent higher over check GF-11).The pooled
over two years data shown significant yield differences due to
entries. Entry FNL-29 had recorded superioer yield (1574 kg/
ha) and was at par with FNL-25 and FNL-28, which was 15.91
per cent higher over check GF-11.

At Kumarganj, FNL-31 was the highest seed yielder (1631
kg/ha) among 12 entries tested. FNL-22 was the highest seed
yielder (1895 kg/ha) among all the entries tested.

8.3 Varietal Evaluation Trial
8.3.1 Initial evaluation trial
(Hisar, Jobner, Kumarganj and Jagudan)

The initial evaluation trial (IET) in fennel was conducted
with ten accessions along with GF-2 as check during 2007-
2008 and 2008- 2009 at Hisar. The results indicated that HF-
119 and HF-147 gave significantly better yield over GF-2
(check) showing 23.4 and 20.6% increase in yield, respectively.
Hence, both these lines will be included in coordinated varietal
trial for further evaluation (Table 52).

Twelve entries were evaluated in RBD with 3 replications
in a plot size of 3 x 2.5 sq. m. at Jobner centre.The analysis of
variance revealed significant differences among the entries for
all the traits including seed yield. The seed yield ranged from

123111 to 2053.33 kg/ha. Of the twelve entries evaluated,
entry NS-63 recorded maximum seed yield of 2053.33 kg/ha
followed by NS5-46 (1857.78 kgtha), RF-125 check (1653.33
kg/ha), NS-3 (1484.44 kg/ha) and NS-32 (1466.67 kg/ha), while
lowest seed yield of 1231.11 kg/ha was recorded in NS-37
and Local. Mean performance of the entries evaluated in [ET
over 2005-06 and 2007-08 revealed superior performance
of NS-63 yielding 1974.57 kg/ha followed by NS-46 (1798.27
kg/ha), RF-125 check (1680.74 kg/ha) and RF-101 check
(1491.98 kg/ha), while lowest mean seed yield of 1064.69 kg/
ha was recorded in NS-37. NS-63 (UF-281) and NS-46 (UF-
281) may be promoted to CVT (Tables 53 & 54).

The significant yield differences were observed among
entries at Jagudan. But none of the entry was significantly
superior over check GF-11.The pooled over two years data
showed non significant yield differences due to entries.
However, an entry JF-586-5 gave higher yield (1419 kgha-1)
which was 1.0l per cent higher over check GF-11.

An initial evaluation trial was conducted at Kumarganj
center with 10 promising lines. NDF-5 gave maximum seed
yield of 12.84 g/ha followed by seed yield of 11.45 g/ha in
NDF-33. In three years of study NDF-5 gave maximum seed
yield of 8.64 g/h followed by NDF-6 (7.71 g/ha).
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Table 52. Pooled yield of IET fennel at Hisar

Accession Seed yield (kg/ha) Increaseover check (%)
2007-2008 2008-2009 Mean

HF-115 1804 1860 1832 .16
HF-119 2017 2050 2033 23.39
HF-124 1960 1806 1883 14.26
HF-128 1863 1773 1818 10.31
HF-132 1753 1738 1745 05.92
HF-147 1988 1986 1987 20.57
HF-149 1860 1768 1814 10.10
HE-154 1867 1740 1803 09.43
HF-158 1768 1883 1825 10.77
GF-2 (Check) 660 1636 1648 -
CD(P=0.05) 144 128 - -

8.4 Quality evaluation trial
8.4.1 Quality evaluation in fennel
(fobner)

Twelve entries of fennel under CVT were tested for volatile
oil content at Jobner during Rabi 2007-08, which were analysed
using Clevenger apparatus.The volatile oil content in the entries
ranged from 1.60% to 2.20%. The maximum volatile oil of
2.20% was observed in FNL-15 followed by 2.13% in FNL-14,
FNL-16, FNL-17 and Local, while, minimum of 1.60% in FNL-
12.The entry FNL-15 ranked first in terms of volatile oil yield

(45.47 I/ha) followed by FNL-16 (45.35 I/ha), FNL-23 (36.52
I/ha), RF-125 (36.18 I/ha) and FNL-17 (35.88 I/ha).While lowest
volatile oil yield of 24.75 I/ha was recorded in FNL-12.

Twelve entries of fennel under IET were tested for volatile
oil content and the volatile oil content in the entries ranged
from 2.37% to 3.20%.The maximum volatile oil of 3.20% was
recorded in NS-63 followed by 2.93% in NS-37, 2.87% in NS-
45 and 2.73% in NS-32, whereas minimum of 2.37% in NS-i i.
The entries NS-63, NS-46, RF-125 and NS-45 have shown
better performance as compared to local check with respect
to volatile oil yield in terms of litre per hectare.

Table 53. Performance of IET of fennel at Jobner
o 3
c “ —_
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E % g 5 £ £ b 5 3
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NS-3 115.33 130.87 6.87 18.47 22.00 342,67 5.68 1484.44
NS-10 114.67 127.20 6.07 19.13 20.47 368.67 6.62 1337.78
NS-11 114.33 120.33 6.73 20.60 20.67 33113 6.79 1342.22
NS-32 116.33 137.80 7.07 16.73 23.20 403.40 5.76 1466.67
NS-37 115.67 128.40 6.53 14.27 21.87 391.33 5.59 1231.11
NS-41 116.33 122.40 7.00 18.80 19.47 336.07 6.59 1240.00
NS-45 117.33 123.73 6.93 18.80 22.20 371.87 7.28 1368.89
NS-46 116.00 116.33 7.40 18.40 23.00 349.87 6.89 1857.78
NS-63 119.00 122.60 7.87 20.00 21.47 430.53 6.37 2053.33
RF-101 Check 114.33 132.20 7.00 17.00 19.47 345.47 6.23 1466.67
RF-125 check  114.33 124.00 7.27 18.33 19.27 319.80 5.33 1653.33
Local Check 114.33 132.07 6.20 15.60 21.93 324.93 5.72 123111
CD (P=0.05) 1.99 10.73 0.67 295 NS 63.46 0.22 290.06
CV (%) .02 5.01 5.72 9.66 9.08 10.42 2.09 11.59

51



Annual Report 2008-2009 AICRPS

Table 54. Pooled yield of fennel entries evaluated in IET at Jobner.

Entries Yield (kg/ha)
2005-06 2006-07 2007-08 Mean

NS-63 1962.96 1907.41 2053.33 1974.57
NS-46 1694.44 1842.59 1857.78 1798.27
NS-10 1259.26 1398.10 1337.78 1331.71
NS-41 1166.67 1555.56 1240.00 1320.74
NS-32 907.41 1518.52 1466.67 1297.53
NS-3 1055.56 1351.85 1484.44 1297.28
NS-45 972.22 1074.07 1368.89 1138.39
NS-11 1212.96 833.33 1342.22 1129.50
NS-37 507.41 1055.56 1231.11 1064.69
RE-125 (Check) 1629.63 1759.26 1653.33 1680.74
RF-101 (Check) 1333.33 1675.93 1466.67 1491.98
Local Check 1074.07 1157.41 1231.11 1154.20
CD (P=0.05) 251.43 272.76 290.06

CV (%) 10.40 12.74 11.59

8.5 Nutrient Management Trial
8.5.1 Identification of drought/
tolerance source in fennel

(Kumargany)

alkalinity

During 2008-09, ten genotypes of fennel was tested at
Kumarganj with four levels of ESP, the highest mean seed yield
of 42.17g/plant was recorded in FNL-12. Seed yield of 51.25
g/plant and 48.16 g/plant was recorded under 10 and 20 ESP
levels in NDF-12.

8.5.2 Effect of bio-fertilizer, Azospirilflum on
fennel (Adaptive trial)
(Dholi)

At Dholi all the 9 treatment combinations of bio-fertilizer
Azospiriflum gave significant effect regarding number of
branches per plant, number of umbellets per umbel and yield
per plot or per hectare as compared to controI.Among the
treatments of bio-fertilizer Azospirillum,application of inorganic
nitrogen (100%) + FYM-5 thha + Azospirillum (T ) produced
maximum height of the plant (184.00), number of branches
per plant (10.50), number of umbels per plant (79.00), number
of umbellets per umbel (42.83), number of grains per umbellet
(52.17) and yield per plot (1.38 kg/7.2 m?) or yield (1.92 t/ha)
followed by inorganic nitrogen (75%) + FYM.S t/ha +
Azospiriffum (T,).

8.6 Role of rhizobacteria in growth promotion
of fennel
(fagudan, Hisar and Rajgarh)

Two different types of rhizobacteria and their methods of
application with recommended dose of fertilizer were tested
on fennel cv. GF || at Jagudan to evaluate the effect of
rhizobacteria on growth, yield and quality of seed. Growth,
yield attributes, yield and quality of fennel were not influenced
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significantly by both the inoculants and its methods of
application. But application of FK!4 + FLI8 as seed and soil
inoculation recorded the higher growth and yield attributes
as well as seed yield of fennel.

At Hisar significant differences were obtained for all the
parameters except umbellets per umbel. The maximum seed
yield (1973 kg/ha) was recorded with the application of
Trichoderma MTCC- 5179, followed by rhizobacteria FK-14
(seed treatment) and rhizobacteria FL-18 (seed treatment +
soil application) yielding 1962 kg/ha and (917 kg/ha,
respectively (Table 55).

At Raigarh, among the various treatments, maximum height
(103.4 cm. and 104.3 cm) and yield (880 kg/ha and 910 kg/ha
) of fennel crop was obtained in rhizobacteria FK 14 and FL
18 respectively when applied as seed treatment and soil
application.

8.7 Survey and identification of disease causing

organism in fennel and screening
germplasm against diseases.
(Dhol)

No disease incidence was recorded in the germplasm as
well as in the surveyed area of Samastipur & Muzaffarpur
districts by the Dholi centre.

9 FENUGREEK
9.1 Genetic Resources
9.1.1 Germplasm collection, characterization,

evaluation conservation and
against diseases

(Dholi, Hisar; Jagudan, Jobner and Kumarganj)

screening

Out of one hundred seventy one collection of fenugreek
evaluated at Dholi, only twenty one accessions namely, Sel-37,
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Table 55. Effect of rhizobacteria on growth and seed yield of 'fennel at Hisar

Treatment Plant height ~ Branches per ~ Umbels per ~ Umbellets per  Seeds per  Seed yield
(cm) plant plant umbel umbel (kg/ha)

Rhizobacteria FK 14

(seed treatment) 163.2 1.3 64.6 313 751.2 1962

Rhizobacteria FK 14

(seed treatment + soil application) 155.4 1.9 57.7 309 681.8 1483

Rhizobacteria FL 18

(seed treatment) 158.6 12.1 58.0 31.8 667.2 1505

Rhizobacteria FL 18

(seed treatment + soil application) 156.7 1.8 58.0 33.0 823.1 1917

Rhizobacteria FK 4+FL (8

(seed treatment) 152.7 1.2 65.8 30.0 600.6 1768

Rhizobacteria FK 14+FL 8

(seed + soil treatment) 149.8 1.8 68.2 313 586.4 1630

Trichoderma MTCC 5179

(recommended dose) 156.2 1.4 71.5 30.0 595.6 1973

Control 150.0 L. 66. 29.1 569.9 1510

CD (P=0.05) 16.2 0.5 8.0 NS T 457 123

EC-57790, RM-70, RM-10, RM- 185, RM-44, RM-28, |.Fenu-195,
RM-90, RM-188, RM-186, H.M-291, H.M-144, H.M-103, UM-
125, UM-86, ).Fenu-210, ].Fenu-58, GM-24, Sel-24 and UM-19
gave the maximum yield as compared to high yielding variety
Rajendra Kanti. Among the promising accessions, selection-
37 gave the maximum yield (0.90 kg/4.5 m?) followed by EC-
57790 with 0.85 kg/4.52 m2. The germplasm of fenugreek
maintained in various AICRPS centres are given in Table 56.

Seventy six entries including GM-1 and GM-2 as checks
were evaluated for different characters at Jagudan. Among them
10 entries were tall types having more than 7| ¢cm plant height.
Seven entries had recorded more or equal to 3.6 branches
per plant. Eight entries were identified as high yielders i.e.
more than 1017 kg/ha (Table 57). During the year, 35 entries
were screened against powdery mildew disease under natural
condition.The disease incidence ranged from 18.25 to 90.75%.
None of the entries were found free from disease incidence.
The minimum incidence was found in JFg-246 (18.25%)

followed by JFg-242 (25.50%) and GM-2 (Ch) (26.70%).
Overall, the entire entries showed moderate to susceptible
reaction. During the year, total 7 entries were selected from
previous year screening and were again screened against
powdery mildew disease under natural condition. The disease
incidence ranged from 8.75 to 18%. The entry GM-1-2 and
GM-2-2 was found < 10% incidence against powdery mildew
disease. Overall, the entire entries showed more or less tolerant
reaction to the disease.

Thirty one germplasm accession were evaluated along with
four checks namely, RMt-1, RMt-143, RMt-303 and Local in
augmented design at Jobner. A wide range of variability was
found for all the characters studied. Out of 31 accessions, 6
accessions were better than best check variety RMt-303.These
six promising accessions identified on the basis of yield per 5
plants were UM-345, UM-252, NC-2002-8, UM-354, UM-350,
UM-349 and UM-342.

Table 56. Fenugreek germplasm collections under AICRPS centres

Centre Indigenous Exotic Total
Dholi 171 - 171
Hisar 295 - 295
Jagudan 76 - 76
Jobner 353 12 365
Kumarganj 82 - 82
Total 977 i2 989

53



Annual Report 2008-2009 AICRPS

Table 57. Promising germplasm accessions of fenugreek at jagudan

Desirable character Character Range GM-2 Desirable No.of  Promising accession
(@) values Entry

Dwarf Plant height (cm) 44.78 54 <71 10 JFg- 223,204,263, 208, 225,242,267,
(Plant height in cm) (Tall) 255, 226 and 205
More branches No. of branches / 2-4 2.6 >3.6 7 JFg-7, 196, 195, 239, 203, 208 and
(No. of branches/plant)  plant (More branch) |Fg- 226
More umbels No. of pods/plant  9.6-29.8 |3 >22 8 JFg-196, 195, 247, 203, 223, 204, 208
(No. of umbels/plant) (More pods) and |Fg- 225
More umbellates Length of pods 6.8-193 9.7 >9.3 8 GM-1©, GM-20, [Fg-180, 226,201,
{No.of umbellates/ {cm) (Long pods) 220, 181 and JFg-236
umbet)
More seeds No. of seeds/pod  13.4-24.4 22.2 >21 10 JFg-235, 228, 247, 255, 249, GM-20,
(No. of seeds/umbel) (More seeds) JFg-180, 236, 266 and JFg-263
Early maturity Maturity days 89-113 92 <93 10 JFg-52, 262, 178, 179, 184, 201,
(No.days) (Early) Anantpur, JFg-80, 249 and GM-2©
Grain yield Grain yield 0.22-5.56 0.8 >3 8 JFg-266, 223, 208, 205, 239, 196, 237
(g/plant) (g/plant) and JFg- 226

(High yield)
Projected yield Grain yield 71-1819 260 >1017 8 .....As above ......
(kg/ ha) (kg ha')(High

yield)

Out of 82 genotypes screened at Kumarganj, NDF-25
produced maximum seed yield of 25.30 g/ha followed by NDM-
6| with a seed yield of 21.80 g/ha.

One hundred eighty accessions of fenugreek were
evaluated at Hisar, along with Hisar Sonali and PEB as checks
during 2007-2008 and 2008-2009. The mean seed yield of
the germplasm material ranged from 977 kg/ha (HM-283-5)
to 3029 kg/ha (HM-259). Seventy lines gave higher seed yield
than the highest yielding check, Hisar Sonali. The most promising
lines for seed yield were HM-208-1, HM-211, HM-21 ||, HM-
259, HM-259-1, HM-273, HM-280-1, HM-361, HM-426 and
HM-453,

9.2 Coordinated Varietal Trial
9.2.2CVT 2006

(Kumarganj, Dholi, Guntur, Jobner, fagudan and
Hisar)

Twenty entries were at Jobner and the analysis of variance
revealed significant differences among the entries for all the
traits including seed yield. The seed yield ranged from 983.80
to 1789.35 kg/ha. Of the twenty entries evaluated, entry FGK-
| recorded maximum seed yield of 1789.35 kg/ha followed
by FGK-16 (167546 kg/ha), RM-28 (1671.76 kg/ha), FGK-6
(1636.31kg/ha), RMt-351 check (1554.63 kg/ha), FGK-7
(1538.89 kg/ha), RMt-1 check (1531.02 kg/ha), and FGK-9
(1448.61 kg/ha), while lowest yield of 983.80 kg/ha was
recorded in FGK-10 (Table 58).

At Hisar significant differences were obtained for all the
parameters. Plant height ranged from 110.9 to 145.3 cm,
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pods per plant 82.0 to 120.4, length of pods 7.7 to 9.8 cmand
seeds per pod 16.0 to 17.4. Maximum seed yield (2063 kg/ha)
was recorded in FGK-20 followed by FGK-17(2038 kg/ha)
and FGK-21 (1980 kg/ha) (Table 59).

Pooled analysis of three years data at Kumarganj indicated
that maximum seed yield of 18.35g/ha was recorded in FGK-
12,

At Dholi, among three check, Rajendra Kanti gave the
maximum number of pods per plant (41.67), number of grains
per pod (16.60) and yield per plot 1.27 kg/7.2 m? or per
hectare (1.76 t/ha) as compared to check J.Fg-244 and national
check FGK-16 while check J.Fg-244 was found tall type (97.00
cm) with delayed maturity {142.00 days) as compared to local
check Rajendra Kanti and national check FGK-16. All the
entries were found non-significant regarding number of pods
per plant, number of grains per pod as compared to local
check variety Rajendra Kanti. However, all the entries were
recorded significantly of delayed maturity as compared to local
check variety Rajendra Kanti. Regarding Yield, only FGK-14
gave significantly more yield per plot (1.58 kg/7.2 m?) or per
hectare (2.20 t/ha) as compare to local check variety Rajendra
Kanti. The pooled analyses data indicated that among three
check, local check Rajendra Kanti produced the maximum
number of branches (6.47), number of pods per plant (43.40),
length of pod (10.15 c¢m), number of grains per pod (15.98)
and yield per plot (.14 kg/7.2 m?) or per hectare (1.58 t/ha)
and minimum height of the plant (67.61 cm) & early maturity
(134.89 days) as compared to national check FGK-16 and
check |.Fg-244 at Dholi.
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Table 58. Performance of CVT fenugreek at Jobner
Entries Days to Plant Branches Pods per  Pod length  Seeds per Test Seed yield
flowering height (cm) per plant plant (cm) pod weight (g)  (kg/ha)
FGK-I 58.00 59.67 6.87 37.40 10.60 18.40 11.38 1789.35
FGK-2 52.33 54.30 5.53 27.20 10.07 15.93 11.02 1407.87
FGK-3 50.67 61.13 5.53 28.33 10.00 15.20 11.24 1392.59
FGK-4 55.00 58.40 6.13 28.40 11.63 16.00 8.44 1424.07
FGK-5 54.33 63.40 5.87 34.13 9.70 14.20 10.20 1393.52
FGK-6 55.00 64.37 5.93 34.07 10.90 17.40 10.60 1636.11
FGK-7 52.67 62.07 5.47 30.87 11.37 16.93 10.55 1538.89
FGK-8 56.67 5113 6.60 28.67 10.63 15.73 8.41 131991
FGK-9 52.67 61.47 573 26.40 10.97 15.73 10.84 1448.61
FGK-10 54.67 55.60 5.73 25.07 10.47 13.33 10.77 983.80
FGK-11 53.33 56.33 593 24.00 11.97 15.00 10.56 1044.44
RM-18 55.33 60.67 5.93 31.87 10.50 15.53 9.42 1425.93
RM-28 58.67 56.73 573 34.53 10.27 16.87 11.07 1671.76
RM-70 59.00 56.27 573 28.87 10.43 13.60 11.37 1309.26
FGK-16 53.00 60.53 5.60 32.63 12.33 19.00 11.51 1675.46
JFg-244 53.67 59.20 5.47 26.73 10.57 15.07 11.76 1397.69
RMt-1 (Ch)  55.67 62.93 5.47 31.20 10.40 17.47 11.07 1531.02
RMt-303 (Ch.) 53.33 59.07 6.07 37.80 10.33 16.67 11.07 1333.80
RMt-351 53.33 56.93 6.10 3847 10.63 17.53 10.37 1554.63
Locai Checik  74.67 65.40 6.70 20.07 10.17 15.60 8.11 1188.89
CD (P=0.05) 2.03 5.36 0.50 6.28 1.02 1.20 0.25 192.65
CV (%) 221 5.47 5.15 12.52 5.78 4.53 1.47 8.19
Table 59. Performance of CVT in Fenugreek (2008-2009) at Hisar
Entries Plant height Branches Pods per Length of Seeds per Seed yield
(cm) per plant plant pod (cm) pod (kg/ha)
FGK-1 127.1 6.6 92.1 8.5 16.4 1692
FGK-2 145.3 7.4 97.7 8.7 16.8 1810
FGK-3 124.7 7.8 82.0 8.3 16.7 1630
FGK-11 142.4 7.4 105.9 8.8 16.4 1665
FGK-17 131.0 6.9 114.2 8.1 16.6 2038
FGK-18 112.6 6.6 92.1 8.6 7.4 1720
FGK-19 110.9 72 i10.9 7.8 16.0 1918
FGK-20 126.4 7.7 120.4 7.7 16.0 2063
FGK-2! 120.5 6.9 108.2 8.5 17.2 1980
FGK-22 115.7 7.7 105.2 8.2 16.2 1844
CD (P=0.05) 9.0 0.4 34.2 0.5 0.8 146

During 2008-09, fourteen genotypes from other
coordinating centers were evaluated at Guntur and the plant
height, maximum plant height was recorded by FGK-22 (42.4
cm) which is significantly superior to check Lam Selection-|
{34.5 cm). Minimum plant height was recorded by UM-363
(33.3 cm). Maximum number of branches was recorded in
FGK-22, (5.7) which is significantly superior to the other check
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Lam Selection-1 (4.5). Minimum number of branches was
recorded in UM-363 (3.8). Numbers of pods were maximum
in FGK-22 (34.3) which is significantly superior to the check
Lam Selection-| (23.1). Lowest number of pods was recorded
in NDM-20 (37.5). Maximum pod length was recorded in FGK-
22 (11.2 cm) followed by NDM-20 (11.0 ¢m) and FGK-I8
{11.0 cm) which were on par with each other and significantly
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superior to check Lam Selection-1 (3.7 cm). Number of seeds
per pod was more in FGK-22 (13.2) followed by FGK-20 (13.2)
which was on par with each other and significantly superior
to the check Lam Selection-1 (10.2) which recorded the lowest.
Among the twelve entries evaluated from different sub centers
FGK-22 (466 kglha), FGK-18 (423 kg/ha), UM-361 (398 kg/
ha) and FGK-19 (362 kg/ha) recorded significantly higher yield
than the check LS-1 (359 kg/ha).The three years pooled analysis
of entries indicated that, among the ten entries evaluated for
three years, LFC-84 recorded highest yield (793 kg/ha) followed
by LFC-87 (742 kg/ha) which were on par with each other
and significantly superior to the check Lam Selection-| (585
kg/ha).

At Jagudan, nonsignificant yield differences were observed
among the entries. However, the entries FGK-18, FGK-3, FGK-
2 and FGK-I, gave the highest yield (i.e., 989, 962, 909 and
861 kg/ha, respectively), which was 34.70, 26.11, 23.78 and
17.33% higher over check GM-2, respectively.

9.3 Varietal Evaluation Trial
9.3.1Initial evaluation trial
(Hisar, fagudan, Kumarganj and Jobner)

The initial evaluation trial (IET) in fenugreek was conducted
with nine accessions along with Hisar Sonali as check during
2007-2008 to 2008- 2009 at Hisar. The results indicated that
maximum mean seed yield was recorded in HM-259 (3055
kg/ha) followed by HM-280-1 {2915 kg/ha) showing an increase
of 30.3 and 24.3% over Hisar Sonali (check), respectively (Table
60). Both these lines i.e. HM-259 and HM-280-1 will be included
in co-ordinated varietal trial for further evaluation.

At Jagudan JFg-269 and JFg-264 gave significantly higher
yield (841 and 780 kg/ha respectively) than GM-2 which was
25.01 and 15.83 per cent higher over GM-2, respectively.

NDM-25 was the highest seed yielder (22.91 g/ha) followed
by NDM-19 (20.41 g/ha) out of 10 promising lines tested at

Table 60.

Initial evaluation trial in fenugreek at Hisar

Kumarganj. Three years pooled data revealed that NDM-25
gave highest seed yield of 23.83q/h followed by NDM-19
yielding 21.93 g/h of fenugreek seed yield.

Ten entries were evaluated at Jobner and the analysis of
variance revealed significant differences among the entries for
all the traits including seed yield. The seed yield ranged from
1074.07 to 1703.70 kg/ha. Of the 10 entries evaluated, entry
UM-202 recorded maximum seed yield of 1703.70 kg/ha
followed by UM-354 (1564.81 kg/ha), UM-353 (1388.89 kg/
ha), UM-163 (1379.63 kg/ha) and UM-152 (1361.11 kg/ha),
while lowest yield of 1074.07 kg/ha was recorded in Local
check (Table 61). Mean performance of the entries evaluated
in IET ‘over 2006-07 and 2007-08 revealed superior
performance of UM-202 yielding 1578.70 kg/ha followed by
UM-454 (1532.4] kg/ha), RMt-303 check (1332.08 kg/ha)
and RMt-| check (1314.81 kg/ha), while lowest seed yield of
962.96 kg/ha was recorded in Local check.

9.4 Nutrient Management Trial

9.4.1 Effect of bio-fertilizer, Azospirillum on
fenugreek (Adaptive trial)
(Dholi)

Application of inorganic nitrogen (100%) + Azospirillum
+ 5 t/ha FYM (T). inorganic nitrogen (75%) + Azospirillum +
5 t/ha FYM (T,), inorganic nitrogen (50%) + Azospirillum + 5
t/ha FYM (T,) and 100% inorganic nitrogen (T8) gave
significantly more yield as compared to control (T, ) at Dholi
centre. Application of inorganic nitrogen (100%) + Azospirillum
+ 5 t/ha FYM (T,) gave the maximum number of branches
per plant (7.57), number of pods per plant (81.47) and yield
per plot {1.10 kg/7.2 m?) or yield per hectare (2.44 t/ha)
followed by inorganic nitrogen (75%) + Azospirillum + 5 t/ha
FYM(T)).

9.5 Effect of bio-regulators on fenugreek
(fobner, Coimbatore and Dholi)

Accession number

Seed yield ( kg /ha)

Increase over

2007-2008 2008-2009 Mean check (%)

HM-21 1| 2960 2740 2850 215
HM-259 2850 3260 3055 30.3
HM-273 2640 2760 2700 15.1
HM-280-1 2940 2890 2915 243
HM-342 2530 2730 2630 12.2
HM-361 2760 3010 2885 23.0
HM-405 2450 2840 2645 12.8
HM-445 2620 2860 2740 16.8
HM-471 2645 2820 2732 16.5
Hisar Sonali (Check) 2360 2430 - -

CD (P=0.05) 210 190 - -
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Table 61. Initial evaluation trial of fenugreek 2007-08 at Jobner

Entries Days to Plant height ~ Branches Pods per  Pod length  Seeds per Test Seed yield
flowering {cm) per plant plant {cm) pod weight(g) (kg/ha)
UM-152 55.33 66.13 5.40 35.00 10.20 17.47 11.79 1361.11
UM-202 58.33 62.00 5.47 46.40 10.40 18.13 13.27 1703.70
UM-134 54.33 60.27 5.57 37.40 9.83 15.33 9.82 1138.89
UM-189 59.00 62.60 6.43 42.40 10.60 17.73 10.02 1361.11
UM-163 54.67 62.97 5.30 40.20 {0.00 17.60 10.44 1379.63
UM-353 54.67 63.20 5.67 41.27 10.57 16.87 10.0¢ 1388.89
UM-354 56.33 68.14 6.27 42.40 10.73 16.87 11.76 1564.81
RMt-1 Ch. 54.33 56.70 6.03 39.20 10.50 17.47 (i 1314.81
RMt-303 Ch. 52.67 63.00 6.10 42.93 10.27 17.80 10.82 1342.59
Local Check 71.00 63.73 6.63 3%9.07 10.17 17.87 9.27 1074.07
CD (P=0.05) .22 2.51 0.31 4.94 NS .25 0.34 252.76
CV (%) .24 2.33 3.04 7.10 4.77 4.19 1.84 10.82

An experiment on effect of bioregulators on fenugreek at
Jobner indicated that application of NAA @ 50 ppm resulted
in significantly higher seed yield of fenugreek and net returns
over other treatments. Triacontano! [.0 ml/l was also
significantly superior over Triacontanol 0.5 ml/l and water spray.
Data further indicated that with the increase in number of
sprays, the seed yield and net returns also showed increasing
trend but the significant response was observed only up to 2
sprays i.e. at 40 and 60 DAS. Significantly lower seed yield and
net returns was recorded in the absolute control as compared
to the mean of all other treatments. On the basis of three
years experiment, it was concluded that two foliar spray of 50
ppm NAA at 40 and 60 DAS could be recommended for
obtaining higher seed yield as well as net returns from
fenugreek crop (Table 62).

At Coimbatore, during the third year of evaluation the
grain yield varied from 277.8 kg/ha to 433.4 kg/ha among the
treatments.The highest grain yield of 433.4 kg/ha was obtained
in the treatment T, (Tricontanol 1.0 ml/l at 40, 60 & 80 days
after sowing) followed by T, NAA 50 ppm at 40, 60 & 80 days
after sowing (422.2 kg/ha) and T, Tricontanol 1.0ml/i at 40 &
60 days after sowing (411.2 kg/ha). The pooled analysis of
three years data revealed that the grain yield/ha varied from
375.6 kg to 522.97 kg. The highest yield of 522.9 kg/ha was
recorded by the treatment T, (Tricontanol 0.5mi/l at 40, 60
and 80 days after sowing).This was on par with the treatments
T,(Tricontanol 1.0ml/i at 40 days after sowing),T (Tricontanol
I.Omi/l at 40 and 60 days after sowing) and T, (Tricontanol
0.5ml /I at 40 and 60 days after sowing) The economics of
cultivation in the present investigation showed that the

Table 62. Effect of bio-regulators on yield and yield attributes of fenugreek at Jobner

Treatment Plant Branches/  Pods/  Seeds/ Seed yield Straw yield B:C ratio
height (cm) plant plant Spod (kg/ha) (kg/ha)
Bio-regulators
Triacontanol @ 0.Sml/litre 57.1 5.62 21.4 16.7 1357 3085 1.94
Triacontanol @ 1.0 ml/litre 59.0 5.84 22.8 16.7 1446 3239 2.09
NAA @ 50 ppm 59.2 5.82 235 16.8 1494 338l 2.25
Water spray 54.7 5.14 20.3 (5.9 1169 2719 .56
CD (p = 0.05) 1.9 0.19 0.6 0.5 47 121 0.08
Sprays
One (40 DAS) 57.2 5.52 213 16.3 1305 3050 1.87
Two (40 & 60 DAS) 57.3 5.58 222 16.6 1386 3129 1.99
Three (40, 60 & 80 DAS) 58.0 5.71 22.5 16.6 1409 3138 1.99
CD (p = 0.05) NS 0.17 NS NS 41 NS 0.07
Control v/s Rest
Control 54.6 5.00 19.0 15.5 1145 2557 1.55
Rest 57.5 5.6l 22.0 16.5 1367 3106 1.96
CD (P = 0.05) 2.3 0.24 0.8 0.6 58 49 0.09
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treatment combination T, recorded the highest grain yield
(522.97 kg/ha) with a cost benefit ratio of |: |.7.

Effect of bio-regulators like Triacontanol, NAA, GA and
water spray at one spray, two sprays and three sprays were
tested for yield and yield contributing characters at Dholi The
experiment was conducted for three consecutive years (2006-
07 to 2008-09). Application of bio-regulator viz., Triacontanol
@ 0.5ml per liter of water, NAA @ 50 ppm, GA @ 50 ppm
and water spray gave significant effect regarding yield and
yield contributing characters. Spraying of Triacontanol @ 0.5ml
per liter of water significantly increased the height of the plant,
number of branches per plant, numbers of pods per plant,
pod length, number of grains per pod and yield per plot or
per hectare as compared to water spray. However, spraying of
Triacontanol @ 0.5 ml per liter water gave the maximum plant
height (80.47 cm), number of branches per plant (7.04) and
number of grains per pods (16.90) followed by NAA @ 50
ppm i.e. height of the plant (75.68 cm), number of branches
per plant (6.78) and number of grains per pod (16.76) while
spraying of bio-regulator Triacontanol @ 0.5 ml per liter of
water produced maximum number of pods per plant (49.09),
pod length (10.82 ¢cm) and yield per plot (1.30 kg/7.2 m?) or
per hectare (1.86 t/ha) followed by application of GA @ 50
ppm i.e. number of pods per plant (46.60), pod length (10.74
cm) and yield per plot (1.29 kg/7.2 m?) or per hectare (1.78 t/
ha). All the three spray viz,, one spray (25 DAS), two sprays
(25 & 45 DAS) and three sprays (25, 45 & 70 DAS), were
found to have significant effect on yield and yield attributing
characters. Three sprays (25, 45 & 70 DAS) gave significant
effect as compares to one spray (25 DAS). However, three
sprays (25, 45 & 70 DAS) gave the maximum plant height
(79.92 cm), number of branches per plant (7.07), number of
pods per plant (50.50), length of pod (11.03 e¢m), number of
grains (17.70) and yield per plot (1.33 kg/7.2 m?) or per hectare
(1.85 t/ha) followed by two sprays (25 & 45 DAS) i.e. height of
the plant (75.86 cm), number of branches per plant (6.79),
number of pod per plant (45.14), pod length ({.43 cm), number
of grains (17.00) and yield per plot (1.25 kg/7.2 m?) or per
hectare (1.73 t/ha). Interaction of bio-regulator X number of
spray was found non-significant regarding yield and yield
attributing characters. However, three spray (25,45 & 70 DAS)
of bio-regulators Triacontanol @ 0.5 ml per liter of water gave
the maximum height of the plant (87.55 cm), number of
branches per plant (7.67) and number of pods per plant (55.03)
while three sprays (25, 45 & 70 DAS) of bio-regulator GA @
50 ppm produced the maximum pod length (11.57 cm),
number of grains per pod (18.44) and yield per plot (1.41 kg/
7.2 m?) or per hectare (1.96 t/ha). So for cost: benefit ratio is
concerned; three spray of Triacotano! @ 0.5 ml/! of water and
GA @ 50 ppm gave the maximum return of Rs. 0.85 per unit
cost (1:0.85).

9.6 Role of rhizobacteria in growth promotion
of fenugreek
(Jobner, Jagudan, Guntur, Hisar, Dholi and
Kumargany)

In the experiment conducted to assess the role of
rhizobacteria on growth promotion of Fenugreek at Jobner
indicated that out of eight treatments seed treatment and soil
application with rhizobacteria strains FK -14 + FL-18 was
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resulted highest yield (897 kg/ha) and biomass production
(3.1 kg/ha) followed by seed treatment with FK -14 + FL-18
(seed yield 790 kg/ha) and seed and soil application with FL-
I8 (seed yield 780 kg/ha). Maximum number of nodules per
plant (18), fresh and dry weight of nodules per plant (739 &
223 mg), root and shoot length (10.90 & 18.33 cm) was
observed in seed treatment and soil application of bacterial
strains FK -14 + FL-18. Soil population of rhizobacteria was
also observed maximum in seed treatment and soil application
with FK -{4 + FL-18.The control was resulted in minimum
growth parameters and yield (661 kg/ha). No root rot
incidence was observed.

The effect of different rhizobacteria and its method of
application was found to be non significant on ancillary
characters, yield as well as quality of fenugreek at Jagudan.
However, beneficial effect of rhizobacteria was observed in
case of plant height, pod length, number of pods per plant,
number of seeds per pod and seed yield.

The pooled analysis of the two years data at Guntur
indicated that the treatments varied significantly in plant height,
number of branches, number of pods per piant, pod length,
number of seeds per pod and yield. Among the treatments,
evaluated, maximum plant height (40.[ cm) was recorded in
T-6 (seed treatment + soil application with FK 14 + FL 18)
which is significantly superior to control (31.7 cm). Maximum
number of branches was recorded in T-6 (seed treatment +
soil application with FK 14 + FL 18) (6.1) which is significantly
superior to the control (4.3). The treatment in 7-6 (seed
treatment + soil application with FK 14 + FL 18) recorded
maximum number pods per plant (28.9) followed by T-2 (seed
treatment + soil application with FK14) (24.2), which were
significantly superior to the control (19.4). Lowest number of
pods was recorded inT-7 (seed treatment with Trichoderma)
(18.9). Regarding pod length, the treatmentT-6 {seed treatment
+ soil application with FK 14 + FL 18) recorded maximum
(10.2) followed by T-5 (Seed treatment with FK 14 + FL 18)
(10.0) which were significantly superior to control (8.9).
Maximum number of seeds per pod was recorded in T-6 (seed
treatment + soil application with FK 14 + FL 18) (11.8) which
is significantly superior to the control (9.5) which is the lowest.
Among the treatments evaluated, T-6 (seed treatment + soil
application with FK 14 + FL 18) recorded maximum yield
(419 kg/ha) followed by T-2 (seed treatment + soil application
with FK14) (398 kg/ha) which were on par with each other
and significantly superior to control (323 kg’/ha) (Table 63).

At Hisar, maximum seed yield (1827 kg/ha) was recorded
with the application of rhizobacteria FL-18 (seed treatment +
soil application) followed by rhizobacteria FK-14 +FL-18 (seed
treatment + soil application) yielding 1824 kg/ha and
Trichoderma MTCC- 5179 (1640 kg/ha).

At Dholi, seed treatment with rhizobacterial strain FL-18
gave the maximum plant height (77.70 ¢cm), number of branches
per plant (46.40), pod length (10.17 cm), number of seeds per
pod (18.06), yield (1.80 t/ha) along with increase in yield over
check (38.28%).

Seed treatment and soil application of rhizobacteria (FL-
I8 + FK-14) gave maximum growth in terms of maximum
plant height (91.83 cm) length of pod (11.40 cm), number of
grains/pod (17.97) and seed yield of 9.19 g/ha in T, treatment
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Table 63. Effect of PGPR on growth and yield of fenugreek at Guntur (pooled data)

Treatment Plant Number of Number of Pod length  Number of Yield
height (cm) branches pods/plant (cm) seeds/ pod (kg/ha)
Seed treatment with FK14 348 4.6 22.6 9.2 10.6 368
Seed treatment + soll
application with FKI4 36.5 4.9 24.2 9.7 1.} 398
Seed treatment with FLI8 32.5 4.3 20.9 8.7 9.8 336
Seed treatment + soil
application with FLI8 346 45 252 9.5 i 374
Seed treatment with FK 14 + FL I8 35.6 4.8 20.8 10.0 1.3 355
Seed treatment + soil
application with FK 14 + FL 18 40.1 6.1 28.9 10.2 1.8 419
Seed treatment with 7richoderma 326 4.3 18.9 8.9 10.1 304
Control 317 43 19.4 8.9 9.5 323
CD (P=0.05) 3.3 0.7 2.9 0.8 1.0 39.5
CV(%) 8.0 12.8 1.0 7.2 8.3 9.4

at Kumarganj. Seed yield in T, was followed by seed yield of
8.85 q/ha in T, by treatment of Trichoderma (Table 64).

9.7 Survey and identification of disease causing
organism fenugreek and
germplasm against diseases.
(Dholi and Jobner)

in screening

At Dholi, no disease incidence was recorded in the
germplasm as well as in the surveyed area of Samastipur and
Muzaffarpur districts.

Out of twenty entries in CVT tested against powdery mildew
and downey mildew, at Jobner the minimum downy mildew

incidence was recorded in FGK-2, FGK-1, RMt-351, FGK-1
and RM-18 (1.67,3.33, 3.33, 9.17 and 9.17%, respectively)
and minimum powdery mildew disease incidence was recorded
in FGK-1,RMt-303 and FGK-11 (10, 14.17 and 15.83%,
respectively). The local check resulted maximum disease
incidence i.e. 25.81 % downy mildew and 26.88% powdery
mildew. Out of ten entries of fenugreek IET tested against
powdery mildew and downy mildew, the minimum downy
mildew incidence was recorded in RMt-303 and UM-134
(16.66 and 18.05%, respectively) and minimum powdery
mildew disease incidence was recorded in RMt-303 and UM-
354 (9.72 and 13.89%, respectively). The local check resuited
maximum disease incidence i.e 47.22% downy mildew and
56.94 % powdery mildew.

Table 64. Fffect of rhizobacteria on growth and yield of fenugreek at Kumarganj

Treatment Plant Number of Length of Number of Yield
height (cm) branches/ plant pods {cm) grains/ pod (kg/ha)

T,.Seed treatment with

rhizobacteria (FK-14) 84.97 3.40 10.93 17.17 689

T, Seed treatment and soil application

with rhizobacteria (FK-14) 87.53 3.30 1.20 16.97 729

T, Seed treatment with

rhizobacteria (FL-18) 88.40 3.30 11.40 16.77 767

T, Seed treatment and soil application

with rhizobacteria (FL-18) 83.07 3.40 11.27 17.63 794

T, Seed treatment with rhizobacteria

(FK-14 + FL -18) 76.07 3.30 11.07 17.07 AR

T,. Seed treatment and soil application

with rhizobacteria (FK-14 + FL-18) 91.83 3.40 11.40 17.97 919

T,. Trichoderma (MTCC 5179)

recommended dose ) 89.50 3.30 10.87 17.53 885

T, Control 74.07 3.10 10.67 16.27 554
SEm % i.59 0.15 0.18 0.3! 023
CD (P=0.05) 4.82 0.45 0.54 0.95 071
CV(%) 3.26 0.87 2.82 3.18 538
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Palanikumar. M., Rajamani K., Uma,D. Krishnasundar K., and M. Alagu Palamuthir Solai, M. 2008. Evaluation of fenugreek
(7rigonella foenum — graecum L.) genotypes for higher diosgenin content. National seminar on current scenario in
production, processing and export of spices, 21-22 February 2008. Pp 47.

Sathish. G., Paramaguru, P, Balakrishnamurthy, G., Subramanian, K.S., Rajamani, K. and Ponnusamy, V. 2008. Studies on
effect of bioregulants on growth and yield of turmeric cv. BSR 2. National seminar on current scenario in production,
processing and export of spices, 21-22 February 2008. Pp 25.

Sathish. G., Paramaguru, P. Balakrishnamurthy, G., Subramanian, K.S., Rajamani K. and Ponnusamy, V. 2008. Studies on
effect of bioregulants on quality of turmeric cv. BSR 2. National seminar on current scenario in production, processing
and export of spices, 21-22 February 2008 . Pp 26.

Shoba. N., Rajamani K., and Muthulakshmi, P. 2008. Studies on efficacy of Azospirillum in turmeric. National seminar on
current scenario in production, processing and export of spices, 21-22 February 2008. Pp. 27.

Shoba. N., Rajamani, K. and Muthulakshmi, P. 2008. Studies on efficacy of Azospirillum in coriander. National seminar on
current scenario in production, processing and export of spices, 21-22 February 2008. Pp 43.

Thondaiman. V., Rajamani, K., Shoba, N. and Muthulakshmi, P.2008. Effect of organic manures and bioregulants on

growth and yield of turmeric. National seminar on current scenario in production, processing and export of spices,
February 21-22.Pp 26.

Singh, S.P, Chaudhary, R. and Mishra A.K. 2009. Effect of different combinations of organic manure on growth and yield
of ginger. ). of Eco-friendly Agril. 4(1):22-24.

Giridhar, K., Sarada, C. and Venkata Reddy, P 2009. Pattern of morphological variation in coriander. National seminar on
current trends and future prospects of spices with special reference to chillies, turmeric and seed spices, 24-25 March
2009.
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Sarada, C. and Giridhar, K. 2009. Recent developments in production technology of seed spices National seminar on
recent trends in research on spices and aromatic crops, 10-12 September 2009, Hisar.

Giridhar, K., Sarada, C., and Yallamanda Reddy. T. 2008. Efficacy of biofertilizers on the performance of coriander
(Coriandrum sativurn) in vertisols. Journal of Spices and Aromatic crops.Vol.17 (2): 98-102.

Giridhar, K., Sarada, C., and Yallamanda Reddy, T. 2008. Effect of bioregulators and their time of application on growth
and yield of coriander (Coriandrum sativum). Journal of spices and Aromatic Crops Vol. 17(2): 183-186.

Giridhar, K,, Sarada, C., and Yallamanda Reddy, T. 2008. Influence of micronutrients on growth and yield of coriander
(Coriandrum sativum) in vertisols. Journal of Spices and Aromatic crops.Vol.i7 (2):187-189.

Mahalakshmi, B.K., Giridhar, K., Sarada, C. and Naidu, T.C.M. 2009. Evaluation of coriander genotypes for drought
tolerance. National seminar on current trends and future prospects of spices with special reference to chillies,
turmeric and seed spices, 24-25 March 2009, Hisar.

Sarada, C., Giridhar, K. and Yallamanda Reddy, T. 2008. Climate modification for off season production of coriander
initiatives R&D in horticultural crops. National seminar on new initiatives R&D in horticultural crops 26-29 November
2008 at OUAT, Bhubhaneshwar.

Sarada, C., Giridhar, K. & Yallamanda Reddy, T. 2008. Design and development of off-season production systems of
coriander (Coriandrum sativum L.) for leaf, National seminar on new initiatives R&D in horticultural crops 26-29
November 2008 at OUAT, Bhubhaneshwar.

Sarada, C. Giridhar, K. and Venkata Reddy, P. 2009. Nutrient management in coriander. National seminar on current
trends and future prospects of spices with special reference to chillies, turmeric and seed spices, 24-25 March 2009.

Sarada, C. Giridhar, K. and Venkata Reddy, P. 2009. Evaluation of coriander genotypes for suitability in Andhra
Pradesh. National seminar on current trends and future prospects of spices with special reference to chillies, turmeric
and seed spices, 24-25 March 2009.

Sarada, C. Giridhar, K. and Venkata Reddy, P2009. Evaluation of fenugreek ( Trigonella foenum-graecum) genotypes
for yield and diosgenin content in vertisols of Andhra Pradesh. National seminar on current trends and future
prospects of spices with special reference to chillies, turmeric and seed spices, 24-25 March 2009.

Sarada, C., Giridhar, K., Venkata Reddy, P. 2009. Performance of coriander varieties under different dates of sowing.

National seminar on current trends and future prospects of spices with special reference to chillies, turmeric and
seed spices, 24-25 March 2009.

Sarada, C., Giridhar, K. 2008. Performance of coriander genotypes. Spice India.(21):18-19.

Sarada, C., Giridhar, K. and Rao, N.H.P. 2008. Studies on character association in fenugreek (7rigonella foenum-
graecum). Journal of Spices and Aromatic Crops. .17(2): 82-84.

Sarada, C., and Giridhar, K. 2008. Threats in production of coriander. Journal of Spices and Aromatic Crops. 17 (2):
158-162.

Sarada, C., Giridhar, K. and Rao. N.H.P. 2008. Studies on genetic variability, heritability and genetic advance in
fenugreek (7rigonella foenum-graecum. Journal of Spices and Aromatic Crops. .17 (2):163-166.

Malik, T.P, Jitender Kumar and Tehlan, S.K. 2008. Effect of storage condition and packing on shelf life of coriander.
National seminar on recent trends in research on spices and aromatic crops, |0-12 September 2009, Hisar.Pp.103.

Tehlan, S.K.,, Malik, T.P, Nandal, J.K. and Dahiya, M.S. 2008.The healing power of spices. National seminar on recent
trends in research on spices and aromatic crops, 10-12 September 2009, Hisar. Pp.99.

Tehlan, S.K., Thakral, K.K., Malik, T.P. and Nandal, J.K. 2008. Screening of coriander accessions for growth and seed

yield. National seminar on recent trends in research on spices and aromatic crops, 10-12 September 2009, Hisar.
Ppl4.

Tehlan, S.K., Thakral, K.K and Nandal, ).K. 2009. Infiuence of Azospirillum, farm yard manure and nitrogen on growth
and seed yield of coriander (Coriandrum sativumL). In: Proceedings Seminar on Prospects and problems in production,
processing and marketing of medicinal and aromatic plants in Haryana pp.12-14.
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Thakral, K.K., Tehlan, S.K., Bhatia, AK. and Malik, T.P 2008. Response of bio-regulators in seed crop of coriander.
National seminar on recent trends in research on spices and aromatic crops, [0-12 September 2009, Hisar. Pp.56.

Verma, S.S. and Tehlan, S.K. 2008. Seed production and seed testing procedures in seed spices. In Proceedings of
National Symposium on Recent Trends in Research on Spices and Aromatic Plants, Hisar, Pp |16-122.

Dhirendra Singh, Brijendra Pareek, E.V. Divakara Sastry and Sharma, K.C. 2009. Evaluation of half-sib progenies in
population of fennel (Foeniculum vulgare Mill). Seminar on Recent Advances in Seed Spices, Gujarat, March 4-6,
2009. Pp. 33.

Divakara Sastry, E.V. and Dhirendra Singh. 2008. Research and strategies for increasing production of seed spices in
Rajasthan. National workshop on spices and aromatic plants, February 6-7, 2008. Agricultural research Station,
Rajasthan Agricultural University, Mandore, Rajasthan. Pp 5.

Divakara Sastry, E.V. and Sharma, M.M. 2008. Gamma ray induced variation in cumin. International seminar on
induced mutagenesis in agriculture, Vienna. IAEA-CN-167-179P.

Divakara Sastry, E V., Dhirendra Singh and Shyam Singh Rajput. 2009. Status of characterization and evaluation in
coriander. National Seminar on Recent Advances in Seed Spices” CRSS, Gujarat, March 4-6, 2009.Pp. 5-6.

Divakara Sastry, E.V.,, Dhirendra Singh, S. S. Rajput. 2008. Plant breeding for organic agriculture. National Seminar on
Biotechnology in Sustainable agriculture and environmental management. University of Rajasthan. November 7-8,
2008:Pp 12.

Divakara Sastry, E.V,, Kailash Chandra, D. Singh and Sharma, 2009. Metroglyph analysis in fenugreek (7rigonella
foenum-graecum L.). Strategies for seed spices improvement. Venkata Reddy, P, Uma Jyoti, K., Surya Kumari, S.,
Giridhar, K., Venkata Ramana, C., Sarada, C., and Vijaya Lakshmi, P. (Eds.). Souvenir and Abstracts. National Seminar
on Spices- Current trends and future prospects of spices with special reference to chillies, turmeric and seed spices,
Andhra Pradesh Horticultural University, Horticultural Research Station, Lam, Guntur, March, 2009. P-5, pp 32-33.

Divakara Sastry, E. V. 2008. Status of genetic resources in seed spices. Recent trends in research on spices and
aromatic plants. Hisar, 10-12 November, 2008.

Divakara Sastry, E.V. 2009. Organic production of seed spices. National workshop on current trends and future
prospects in production and export of spice crops with special reference to chillies. February 27-28, 2009. UAS,
Dharwad.

Divakara Sastry, E.V. 2009. Strategies for seed spices improvement. Venkata Reddy, P, Uma Jyoti, K., Surya Kumari, S.,
Giridhar, K., Venkata Ramana, C,, Sarada, C., and Vijaya Lakshmi, P. (Eds.). Souvenir and Abstracts. National Seminar
on Spices- Current trends and future prospects of spices with special reference to chillies, turmeric and seed spices,
Andhra Pradesh Horticultural University, Horticultural Research Station, tam, Guntur, March, 2009. L-5, pp 15-17.

Divakara Sastry E.V,, and Dhirendra Singh. 2008. Status of seed spices improvement in Rajasthan. In procedings of
national workshop on spices and aromatic plants. Solanki, Z.S. Parihar, G.N., Rathore, B.S. and Kumhar, S.R. (eds.).
ARS, Mandore. Pp 31-37.

Divakara Sastry, E.V,, Dhirendra Singh and Kayam Singh Shekhawat. 2008. Organic management of seed spices. In
Souvenir and abstracts National workshop on organic spices (Commercial Perspectives of Organic Spices)” Orissa
University of Agriculture and Technology, Regional Research and Technology Transfer Station, Smiliguda, Koraput
Orissa), 14-15 December 2009. Pp 52-61.

Divakara Sastry, E.V. 2008. Status of genetic resources in seed spices. Recent trends in research on spices and
aromatic plants (Tehlan, S.K, et al. eds.). CCS HAU, Hisar. Pp 1-15.

Divakara Sastry, E.V,, M.L Jakhar and Dhirendra Singh. 2009. Biotechnological interventions in seed spices improvement.
Lead Papers, National seminar on biotechnological intervention for enhancing quality and improving yield in seed
spices” held at NRCSS, Ajmer on 18" July 2009. Pp 31-37.

Sharma, K.C., Dhirendra Singh and Divakara Sastry, E.V,2009. Estimate of heritability and genetic advance in fenugreek
(T rigonella foenum-fraecum L.). Seminar on recent advances in seed spices, jagudan, Gujarat, March 4-6, 2009. Pp
41.

Thakral, K.K., Tehlan, S.K., Bhatia, A.K. and Malik, T.P 2008. Response of bio-regulators in seed crop of coriander. In:
Abstract of National seminar on recent trends in research on spices and aromatic plants, Hisar. Pp.56.
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Alanger, ., Mary V., Jiby, Anandaraj, M., Vemulapali Bhadramurthy, Patel, K.D. Patel, N.R., Jaiman, R.K. and Agalodiya.
A.V. 2008. Occurrence and partial characterization of a phytoplasma associated with phyllody disease of fennel
(Foeniculum vulgare Mill.). India. ). Phytopathol. 156: 758-761.

Kansara H.S,, Patel K.D,, Jaiman R.K,, Patel N.R and Pate!l PK,, 2009. Management of powdery mildew in fenugreek
Patel, N.R., Jaiman R.K,, Patel K.D.,, Agalodiya, A.V. and Patel, PK. 2008. Integrated management of coriander powdery
mildew.). Mycol. Pl. Pathol. 38(3): 643-644.

Patel, K.D, Vihol .B., Jaiman R.K., Patel N.R., and Patel PK,, 2009. Influence of weather on development of blight in
cumin caused by Afternaria burnsii. Seminar on recent advances in seed spices, Jagudan, Gujarat, March 4-6, 2009.

Patel N.R., Jaiman R.K,, Patel K.D., Ravindrababu Y., Patel PK. and Joshi D.K. 2009. Resistant sources for blight
disease of cumin (Cuminum cyminum L.). Seminar on recent advances in seed spices, Jagudan, Gujarat, March 4-6,
2009.

Panchal, |.A., Patel K.D,, Jaiman, R.K,, Patel N.R,, and Patel, PK., 2009. Physiological studies of Sc/erotinia sclerotium
(Lib.) causing stem rot in fennel. Seminar on recent advances in seed spices, |agudan, Gujarat, March 4-6, 2009.
Paper presented in National Seminar held at CRSS, SDAU, Jagudan on 4-6 March-09.

Patel, K.D., Panchal, J.A., Jaiman, R.K,, Patel, N.R., and Patel, PK_, 2009. Efficacy of plant extracts, biological agents and
fungicides against Sclerotinia sclerotium (Lib.) incited stem rot in fennel. Seminar on recent advances in seed spices,
Jagudan, Gujarat, March 4-6, 2009.

Patel, N.R., Kansara, H.S., Patel, K.D., Jaiman, R.K,, and Patel, PK., 2009. Effect of sowing date and weather on
development of powdery mildew in fenugreek. Seminar on recent advances in seed spices, Jagudan, Gujarat, March
4-6, 2009.

Patel. G.M.,, Patel., D.G., Prajapati, D.B. and Patel, PR. 2009. Genetic Variability and Correlation Studies in Fennel.
Seminar on recent advances in seed spices, Jagudan, Gujarat, March 4-6, 2009.

Prajapati, D. B., Aglodia, A.V, Patel, G.M., Patel, N. R. and Patel, K.D. 2009. Gujarat Methi-2: A new fenugreek variety
identified with better grain quality, high yield potential an disease resistance. Seminar on recent advances in seed
spices, Jagudan, Gujarat, March 4-6, 2009.

Singh R.B, Patel K.D, Jaiman R.K, Patel N.R. and Patel PK., 2009. Pathogenic potential and management of seed
mycoflora of cumin (Cuminum cyminum L.). Paper presented in National Seminar held at CRSS, SDAU, Jagudan on
4-6 March-09.

Vihol, |.B., Patel K.D,, Jaiman R.K., Patel N.R,, and Patel PK,, (2009). Efficacy of plant extracts, biological agents and
fungicides against Alternaria burnsii incited blight of cumin (Cuminum cyminum L.) Seminar on recent advances in
seed spices, Jagudan, Gujarat, March 4-6, 2009.
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65.

Dixit, J., Pandey,V.P and Saxena, R.P. 2008. Performance of fennel genotypes and seed yield. National symposium on
recent trends in development of spices and aromatic plants, C.C.S. Haryana Agriculture University, Hisar, 10-12
September 2008. Pp. 17.

Mudit Srivastava., Singh, A.K., Pandey, V.P. and Singh Abhishekh. P. 2009. Genotypic variability, heritability and genetic
advance analysis in elite lines of turmeric (Curcuma fonga L.). National seminar on emerging trends in plant sciences
and urban medicines, Kumarganj, 17 -18 March 2009.

Pandey,V.P, Dixit, ). and Saxena, R.P. 2008. Evaluation of turmeric genotypes for fresh rhizome yield in Eastern U.P.
National Symposium on recent trends in development of spices and aromatic plants, Hisar, 10-12 September 2008.
Pp. 3.

Pandey,V.P, Kumar Rajesh., Singh, A.P.and Pandey,Vivek (2009). Evaluation of turmeric ( Curcuma. longa) germplasm
for growth, yield and its attributing characters. National seminar on emerging trends in plant sciences and urban
medicines. Kumarganj, 17-18 March 2009.

Singh, S.S., Dixit, J. Pandey, V.P. and Saxena, R.P. 2008. Response of turmeric to nitrogen, FYM and Azospirillum.
National symposium on recent trends in development of spices and aromatic plants, Hisar, 10-12 September 2008.
Pp. 29.
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Singh, R.P, Pandey,V.P and Tiwari, Tripti 2009. Evaluation of turmeric leaf oil for natural antioxidants at various stages
of crop growth,. . National seminar on emerging trends in plant sciences and urban medicines. Kumarganj, 17-18
March 2009.

Singh, A. P, Pandey, V.P, Solanky, S. S. and Srivastava, Mudit 2009. Stébility analysis for yield and its attributing traits
in turmeric (C. fonga). National seminar on emerging trends in plant sciences and urban medicines. Kumarganij, |7-
18 March 2009.

Upadyay, Preeti, Saxena, R.P. and Singh, R.B. 2008. Isolation of rhizosphere and soil mycoflora of fennel, presented in
National symposium on recent trends in development of spices and aromatic plants, Hisar, 10-12 September 2008.
Pp.108).

Mudigere

69.

70.
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72.

Jemla Naik, D., Thippesha, N. A. N, Reddy, and Chandra Naik, S. 2009. Studies on population dynamics of pepper
mussel scale Lepidosaphes piperis Gr.(Diaspididae: Homoptera) and its management. J. Asian Hort.3(4) 267-270.

Jemla Naik, D. Thippesha, N.A. N., Reddy and Chandra  Naik, K. S. 2008. Studies on population dynamics of small
cardamom thrips, (Sciothrips cardamomi) Ramk. and effect of spray schedules against thrips, S. cardamomi Ramk,
shoot and capsule borer, Conogethes punctiferalis Guen. in small cardamom. National symposium on recent trends
in development of spices and aromatic plants, Hisar, 10-12 September 2008

Jemla Naik, D. Thippesha, D. Belavadi,V.V,, Chandra  Naik, K. S. and Shivakumar, K.V. 2008. Studies on ecological
effect on small cardamom thrips, (Sciothrips cardamomi Ramk.) and Effect of spray schedules against thrips,
S.cardamomi, shoot and capsule borer, Conogethes punctiferalis Guen. In small Cardamom. Presented Research
papers paper in the Colemans National symposium on plant protection, GKVK Bangalore, 4- 6 December 2008.

Jemla Naik, D., Thippesha, N.A.N. Reddy, Belavadi,V.V., Rangaswamy S. D. and Venkatesha, ). 2008. Studies on population
dynamics and management of small cardamom white fly, Kanakarajiella cardamomi (David and Subr) (Hemiptera:
Aleyrodidae) .National symposium on plant protection, GKVK, Bangalore, 4-6 December 2008.
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Mammootty, K.P, Neema V.P. and Jayaraj, P. 2008. Diseases of black pepper In: Piperaceae Crops- technologies and
future perspectives -Compilation of lead papers & extended summaries of the National Seminar on Piperaceae held
from November 21-22, 2008 at lISR, Calicut. p. 148-157.

Neema,V.P 2008. Crop improvement in black pepper. In: Piperaceae Crops- technologies and future perspectives -
Compilation of lead papers & extended summaries of the National Seminar on Piperaceae held from November 21-
22, 2008 at ISR, Calicut. p. 56-63.

Vanaja, T, Neema,V.P, Mammootty, K.P and Rajesh, R. 2008. Development of a promising interspecific hybrid in black
pepper for Phytophthora foot rot resistance. Euphytica .161: 437-445.

Pundibari

76.

77.

Debnath, A, Bandyopadhyay, S. and Dutta, S. 2009. Symptomatological variation of rhizome rot — wilt complex
disease of ginger under terai agro ecological region of West Bengal. Environment and Ecology, 27 (1): 1 - 4.

Debnath, A., Bandyopadhyay, S. and Dutta, S. 2008. Symptomatological variation of rhizome rot — wilt complex
disease of ginger under terai agro ecological region of West Bengal. National Workshop on Production, Processing
and Marketing of Spices and Aromatic Plants held at Uttar Banga KrishiViswa Viswavidyalaya, Pundibari, Coochbehar,
W.B., during 16 — 17 january, 2008, pp. 45.

Pottangi

78.
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80.

Behera, B., Mohanty, S. K., Mishra, A. and Dash, D. K. 2008. Impact of planting geometry on productivity and
profitability of turmeric (Cucuma longa) and pigeonpea (Cajanus cajan) inter cropping under rainfed conditions.
Journal of Spices and Aromatic Crops. 17(2): pp. 154-157.

Dash, D. K., Mishra, N. C.- and Sahoo, B. K. 2008. Influence of nitrogen, Azospirillum sp. and farm yard manure on’
the yield, rhizome rot and quality of ginger (Zingiber officinale Rosc). Journal of Spices and Aromatic Crops. 17(2):
pp. 177-179.

Mishra, A., Mohanty, S. K., Behera, B. and Dash, D. K. 2008. Field tolerance of ginger (Zingiber officinale) genotypes
to soft rot under rainfed upland situation. Journal of Spices and Aromatic Crops. |17(2): pp. 202-204.
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Geetha, K., Sivakumar, G. 2009. 50 years of cardamom research. Kerala Karshakan, 54(8): 10-11.
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Prem Joshua, ., Thangaselvabai, T, Richard Kennedy, R. and Jayasekhar, M. 2008. Studies on the effect of different

spacings on yield and quality of pepper. National Seminar on Piperaceae crops-Technologies and future perspectives,
1SR, Calicut, pp: 342.

Prem Joshua. |, Richard Kennedy, R. and Jayasekhar, M. 2009. PPI(C)-| Cinnamon-A new high yielding variety for
lower elevations, Proceedings of Sixth All India Conference of SRF, pp: 126-127.

Richard Kennedy, R., Swaminathan, C. and Lakshmanan,V. 2008. Two variants of clove-king clove and liliput clove,
National Seminar on current scenario in production, processing and export of Spices, TNAU, Yercaud, pp. 12.

Richard Kennedy, R., Swaminathan, C. Pugalandhi, L. Kumar, N. and Lakshmanan, V. 2008 Nutrient management in

tree spices, National Seminar on current scenario in production, processing and export of Spices, TNAU, Yercaud, pp.
38.

Richard Kennedy, R., Swarnapiria, Prem Joshua, J., and Jayasekhar, M. 2008. Evaluation of Suitable standards for
higher production of black pepper Cv. Panniyur-1 under high rainfall zohe of Kanyakumari District, National Seminar
on Piperaceae crops-Technologies and future perspectives, ISR, Calicut, pp: 343.

Lokesh, M. S., 2008. Population density of black pepper vines in relation Phytophthora disease in arecanut cropping
system. |. Asian Horticulture, 33: 180-182.

Lokesh, M. S,, Shashidhara, S., Palakshappa, M. G. and Lingaraju, S, 2008. Integrated disease management of foot rot of
black pepper caused by Phytophthora capsici Leon. Paper presented In: National Seminar on Piperaceae —Harnessing
Agro Technologies for Accelerated Production of Economically Important Piper species, Indian Institute of Spices
Research, Calicut, November 21-23. p. 351.

Lokesh, M. S. and Hemant G. Hegde, 2008. Organic farming in black pepper. Paper presented In: National Seminar
on Piperaceae—Harnessing Agro Technologies for Accelerated Production of Economically Important Pjper species,
Indian Institute of Spices Research, Calicut, November 21-23. p. 348.

Lokesh, M. S. and Nagesh Naik, H., 2008. Role of growth promoting chemicals and bioagents on health of medicinally
important black pepper (Piper nigrum L.) in Uttara Kannada. Paper presented In: National Seminar on Medicinal
Plants Protection & Promotion, MM Arts & Science College, Sirsi, Uttara Kannada, Karnataka, October, 4-5.p.39.

Lokesh, M. S., Palakshappa, M.G., Mohan Kumar and Nagesh Naik, 2009. Phyrtophthora foot rot of black pepper
(Piper nigrum L) management with Potassium phosphonate and bioagent in arecanut cropping system. National
workshop on current trends and future prospects in production and export of spice crops with special reference to
chillies, University of Agricultural Sciences, Dharwad, Karnataka , February, 27-28.p107-109.

Lokesh, M. S., Palakshappa, M.G., Nagesh Naik and Mohan Kumar, 2009. Evaluation of black pepper cultivars to
Phytophthora foot rot (Phytophthora capsici Leonion). National workshop on current trends and future prospects

in production and export of spice crops with special reference to chillies, University of Agricultural Sciences, Dharwad,
Karnataka, February, 27-28.p 43.

Lokesh, M. S., Palakshappa, M.G., Shashidhara, S., Hegde, R. V. and Lingaraju, S., 2009. Screening of seedlings of
cultivated black pepper (Pjper njgrum L) varieties against Phytophthora foot rot (Phytophthora capsici Leonion).
National workshop on current trends and future prospects in production and export of spice crops with special
reference to ‘chillies, University of Agricultural Sciences, Dharwad, Karnataka, February, 27-28.p [25.

Nagesh Naik H. and Lokesh, M. S, 2009. Exploration of genetic potential of black pepper (Pjper nigrum L.). National
workshop on current trends and future prospects in production and export of spice crops with special reference to
chillies. University of Agricultural Sciences, Dharwad, Karnataka, February, 27-28.p 46.

Nagesh Naik, H. and Lokesh, M. S., 2008. Influence of organic and inorganic management practices in production of
black pepper (medicinal and spice valued crop) in arecanut cropping system. National seminar on medicinal plants
protection & promotion, MM Arts & Science College, Sirsi, Uttara Kannada, Karnataka, October, 4-5.p.37.
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Nagesh Naik, H. and Lokesh, M. S., 2009. Nutrient management practices in production of black pepper in arecanut
based cropping system. National workshop on current trends and future prospects in production and export of
spice crops with special reference to chillies, University of Agricultural Sciences, Dharwad, Karnataka, February, 27-
28p 97.

Neerja Rana and B.N Korla. 2008. Quality attributes in spices- A Perspective. National workshop on spices and
aromatic plants. Agricultural Research Station Mandor- jodhpur February 6-7 2008,

Rajani Bala, B.N Korla and Neerja Rana. 2007. Evaluation of ginger clones for quality. Haryana Journal of Horticultural
Sciences 36(1& 2): 198-199.
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LIST OF RESEARCH PROGRAMMES

Project Code

Title

Centres

BLACK PEPPER

PEP/CI/I
PEP/CI/1.1

PEP/CI/2
PEP/CI/2.1

PEP/CI/3
PEP/CI/3.2

PEP/CI/3.3

PEP/CM/4

PEP/CM/4.4

PEP/CM/4.5
PEP/CM/4.7
PEP/CP/5

PEP/CP/5.1

PEP/CP/5.2

PEP/CP/5.3

PEP/CP/6
PEP/CP/6.1

PEP/CP/6.2

CARDAMOM
CAR/CIH/1
CAR/CI/1.1

Genetic Resources

Germplasm collection, characterization,
evaluation and conservation

Hybridization Trial

Intervarietal hybridization to evolve high
yielding varieties

Coordinated Varietal Trial (CVT)
CVT 2000 - Series V

CVT 2006 — Series VI

Nutrient Management Trial

Development of organic package for spices
based cropping system — Observational trial

Organic farming in black pepper - 2006
Rooting of orthotropic shoots in blackpepper
Disease Management Trial

Adaptive trial on management of Phytophthora
foot rot of black pepper in farmers field

Trial on management of Phytophthora foot rot
of black pepper in existing plantation

Trial on management of Phytophthora foot rot
of black pepper in new plantation

Pest Management Trial

Management of scale-insects of black pepper
with organic products

Management of Erythrina gall wasp. A popular
standard of black pepper

Genetic Resources

Germplasm collection, characterization,
evaluation and conservation
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Chintapalle, Dapoli, Panniyur, Pundibari, Sirsi
and Yercaud

Panniyur

Chintapalle, Pampadumpara, Panniyur, Sirsi and
Ambalavayal

Chintapalle, Dapoli and Panniyur,
Pampadumpara, Pundibari, Sirsi , Yercaud /
Pechiparai

Chintapalle, Sirsi, Panniyur, and Dapoli

Panniyur, Dapoli, Pechiparai, Sirsi and Yercaud

Dapoli, Panniyur, Pechiparai, Sirsi and Yercaud

Chintapalle, Dapoli and Panniyur,
Pampadumpara, Mudigere and Sirsi

Chintapalle, Dapoli and Panniyur,
Pampadumpara, Mudigere and Sirsi

Chintapalle, Dapoli, Panniyur, Pampadumpara,
Pechiparai, Mudigere and Sirsi

Pampadumpara

Mudigere

Mudigere and Pampadumpara
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Project Code Title Centres
CAR/CI/2 Hybridization
CAR/CI/2.1 Evaluation of OP progenies under intensive Mudigere
management
CAR/CI/2.2 Hybridization & selection in cardamom Mudigere
CAR/CI/3 Coordinated Varietal Trial
CAR/CI/3.5 CVT 2005-series V Pampadumpara, Mudigere and Myladumpara
CAR/CI/3.6 CVT 2007/2009 -series VI Mudigere, Pampadumpara, Sakleshpur and
Myladumpara
CAR/CI/4 Varietal Evaluation Trial (VET)
CAR/Cl/4.1 Initial evaluation trial - | Mudigere
CAR/Cl/4.2 Initial evaluation trial - |l Mudigere
CAR/CP/6 Pest Management Trial
CAR/CP/6.1 Bioecology of natural enemies of major Mudigere
pests of cardamom
CAR/CP/6.2 Estimation of quantitative and qualitative Mudigere
losses due to thrips damage in cardamom
CAR/CP/6.3 Management of shoot fly in cardamom Mudigere
CAR/CP/6.4 Management of cardamom root grub Pampadumpara
through entomopathogenic nematodes
CAR/CP/6.5 Trial on management of panicle and clump Mudigere and Pampadumpara
rot of cardamom in existing plantation
CAR/CP/6.6 Trial on management of panicle and clump
rot of cardamom in new plantation Mudigere and Pampadumpara
GINGER
GIN/CI/1 Genetic Resources
GIN/CI/I1 .} Germplasm collection, characterization, Dholi, Kumarganj, Pottangi, Pundibari, Raigarh
evaluation and conservation and Solan
GIN/C1/2 Coordinated Varietal Trial
GIN/Cl/2.2 CVT 2005 — Series VI Solan
GIN/CI/2.3 CVT 2006 — Series VI Kumarganj, Pottangi and Pundibari
GIN/CI/3 Varietal Evaluation Trial
GIN/CI/3.1 initial evaluation trial (IET 2006) Raigarh, Solan, Pottangi and Dholi
GIN/CI/3.2 Comparative yield trial Pottangi
GIN/Cl/4 Quality Evaluation Trial
GIN/Cl/4.1 Evaluation of germplasm for quality Solan
GIN/Cl/4.2 Evaluation of germplasm from other centers Solan
GIN/CM/5 Nutrient Management Trial
GIN/CM/5.1 Effect of micronutrients on ginger Pottangi
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Project Code

Title

Centres

GIN/CM/5.2

GIN/CP/6
GIN/CP/6.1

GIN/CP/6.2
GIN/CP/6.5
GIN/CP/6.6

GIN/CP/6.7

GIN/CP/6.8

GIN/CP/6.9

GIN/CM/5.3
TURMERIC
TUR/CH/!
TUR/CI/1.1

TUR/CI/2
TUR/CI/222

TUR/CI/3
TUR/CI/3.1
TUR/CI/3.2
TUR/Cl/4
TUR/Ci/4.
TUR/CM/S
TUR/CM/S.1

TUR/CM/5.2

TUR/CM/5.3

TUR/CM/S5.4

TUR/CM/S5.5

Organic farming in ginger - 2006

Disease Management Trial

Disease surveillance and etiology of
rhizome rot in ginger

Biocontrol studies on rhizome rot of ginger
Management of rhizome rot in ginger

Management of soft rot of ginger (Biofumigation
using mustard)

Management of soft rot of ginger (Biofumigation
using cabbage)

Management of bacterial wilt of ginger
{Biofumigation using mustard)

Management of bacterial wilt of ginger
(Biofumigation using cabbage)

Genotype X Environmental interaction a quality

Genetic Rescurces

Germplasm collection, characterization,
evaluation and conservation

Coordinated varietal trial

CVT-2004-Series Vi

Varietal evaluation trial
Comparative yield trial 2005-06
Initial evaluation trial 2006
Quality evaluation trial
Quality evaluation of germplasm
Nutrient Management Trial

Effect of biofertilizer, Azosp/rillum on
turmeric (Adaptive Trial)

Effect of organic farming in turmeric

Organic farming in turmeric

Efficacy of biocontrol agents for control
of rhizome rot of turmeric

Effect of micronutrients on turmeric

Genotype x Environmental interaction on
quality
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Solan, Pundibari, Pottangi, Dholi and
Kumarganj

Solan and Dholi

Pottangi
Chintapalle, Sirsi , Mudigere and Dapoli

Dholi, Solan, Chintapalle, Pundibari, Kumarganj
and Raigarh

Dholi, Solan, Chintapalle, Pottangi, Kumarganj
and Raigarh

Dholi, Solan and Pundibari
Dholi, Solan and Pottangi

Solan and Chintapalle

Coimbatore, Dholi, Jagtial, Kumarganj, Pottangi,
Jagtial and Raigarh

Chintapalle, Coimbatore, Kumarganj, Pottangi,
Jagtial and Raigarh

Jagtial and Pottangi

Kumargan), Pottangi and Pundibari

Coimbatore

Dholi
Dholi

Coimbatore, Dholi, Jagtial, Pottangi, Pundibari
and Kumargan;

Pottangi
Pottangi

Dholi, Chintapalle, Pottangi, Kumarganj,
Pundibari, Jagtial, Coimbatore and Mizoram
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Project Code

Title

Centres

TUR/CP/6
TUR/CP/6.1

TREE SPICES
TSP/CI/I
TSP/Ci/1.1

TSPI/CI/2
TSP/CY/2.1
TSP/CI/2.2
TSP/CI/2.3
TSP/CM/2
TSP/CM/2.1
TSP/CM/2.2

TSP/CP/3
TSP/CP/3.1
TSP/CP/3.2

SEED SPICES
CORIANDER

COR/CI/I
COR/CI/1.1

COR/CI/2

COR/CI/2.2

COR/CV/2.3
COR/CI/3
COR/CI/3.1

COR/Cl/4

Disease Management Trial

Survey and identification of disease causing
organisms in turmeric and screening of
turmeric germplasm against diseases

Management of foliar disease of turmeric

Genetic Resources

Germplasm collection, characterization,
evaluation and conservation of clove, nutmeg
and cinnamon

Coordinated Varietal Trial

CVT 1992 - clove |

CVT 2001- nutmeg

CVT 2001 - cassia
Propagation/Multiplication Trial

Softwood grafting in clove

Post harvest technology studies in cinnamon

Management of die back and wilt disease of
nutmeg

Disease Management Trial
Survey for disease incidence in tree spices

Management of die back and wilt disease of
nutmeg

Genetic Resources

Germplasm collection, description,
characterization, evaluation, conservation
and screening against diseases

Coordinated Varietal Trial

CVT 2004 ~ Production of leafy type VI
coriander during off-season

CVT 2005 -vli

Varietal Evaluation Trial
Initial evaluation trial

Initial evaluation trail 2008

Quality Evaluation Trial
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Coimbatore, Pundibari, Raigarh and Dholi

Dholi, Chintapalle, Pottangi, Kumarganj,
Pundibari, [agtial, Raigarh and Coimbatore

Dapoli and Yercaud/ Pechiparai

Yercaud and Pechiparai
Dapoli and Pechiparai

Pechiparai and Dapoli

Dapoli

Dapoli and Pechiparai

Dapoli

Dapoli and Pechiparai

Dapoli

Coimbatore, Dholi, Guntur, Hisar, Jagudan,
Jobner and Kumarganj

Coimbatore, Guntur and Hisar

Jagudan, Jobner, Guntur, Hisar and Kumarganj

Hisar, Guntur, Jobner, Kumarganj and Jagudan

Jabalpur
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Project Code Title Centres

COR/Ci/4.1 Quality evaluation in coriander Jobner

COR/CM/S Nutrient Management Trial

COR/CM/5.1 Effect of biofertilizer, Azospirillum on coriander Dholi

COR/CM/S5.2 Effect of bio-regulators on coriander jobner

COR/CM/S5.3 Identification of drought/ alkalinity tolerant Guntur , Coimbatore, Kumarganj andjobner
source in coriander

COR/CM/S. Production of leafy type of coriander in Kumarganj, Coimbatore and Hisar
off season

COR/CM/5.4 Role of rhizobacteria in growth promotion Coimbator, Guntur, Hisar, Jagudan and Raigarh
of coriander (Closed)

COR/CP/6 Disease Management Trial

COR/CP/6.1 Management of powdery mildew and stem Coimbatore and Jobner
gall in coriander

COR/CP/6.2 Survey to identify the disease incidence
collection and identification of casual organism Dholi

CUMIN

CUM/CI/ I Genetic Resources

CUM/CI/t. 1 Germplasm collection, characterization, Jagudan and Jobner
evaluation conservation and screening against
diseases

CUM/Cif2 Coordinated Varietal Trial

CUM/CI/2.1 CVT 2005-Series VI Jobner and Jagudan (Closed)

CUM/CI/3 Varietal Evaluation Trial

CUM/CI/3.1 Initial evaluation trial Jobner and Jagudan (Closed)
Initial evaluation trial -2008 Jabalpur

CUM/CI/4 Quality Evaluation Trial

CUM/CI/4.1 Quality evaluation in cumin Jobner

CUM/CM/5 Nutrient management trial

CUM/CM/5.1 Identification of drought tolerance Jobner

CUM/CM/S.2 Role of rhizobacteria on growth and yield Jagudan
of cumin

CUM/CM/5.3 Effect of bioregulators on cumin jobner

CUM/CP/6 Disease Management Trial

CUM/CP/6.1 Management of wilt and blight diseases in cumin  Jobner

FENNEL

FEL/CI/I Genetic Resources

FNLCVI.I Germplasm collection, characterization, Dholi, Hisar, Jagudan, Jobner and Kumargan;j

evaluation, conservation and screening against
diseases
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Project Code

Title

Centres

FNL/CI/2
FNL/CI/2.1
FNUL/CI/2.2
FNL/CI/2.3
FNL/CI/3
FNL/CI/3.1
FNL/CI/3.2
FNL/Cl/4
FNL/Cl/4.1
FNL/CM/5
FNL/CM/5.1
FNLU/CM/5.2

FNL/CM/5.3

FNL/CP/6
FNL/CP/6.1

FENUGREEK
FGK/CI/I
FGK/CI/1.}

FGK/CI/2
FGK/CI/2.2
FGK/CI/2.3
FGK/CI/3
FGK/CI/3.1

FGK/CM/4
FGK/CM/4.2

FGK/CM/4.3
FGK/CM/4.4

FGK/CP/5
FGK/CP/S.]

Coordinated Varietal Trial
CVT — 2004 —Series

CVT —Transplant early rabi 2006
CVT 2007 — Series VI

Varieta! Evaluation Trial
Initial evaluation trial

Initial evaluation trial-2009
Quality evaluation trial
Quality evaluation in fennel
Nutrient Management Trial
Effect of biofertilizer, Azospiri/lum on fennel

Identification of drought/alkalinity tolerance
source in fennel

Role of rhizobacteria on growth and yield
of fennel

Disease Management Trial

Survey, identification of disease causing
organisms and survey of germplasm against
disease

Genetic Resources

Germplasm collection, characterization,
evaluation conservation and screening
against diseases

Coordinated Varietal Trial
CVT 2005 — Series Vi

CVT 2006 —Series VI

Varietal Evaluation Trial
Initial evaluation trial

Initial evaluation trial-2009
Nutrient Management Trial

Identification of drought/tolerance source
in fenugreek

Effect of bio-regulators on fenugreek

Role of rhizobacteria on growth and yield
of fennel

Disease Management Trial

Survey and identification of disease causing
organisms and screening germplasm against
disease
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Jagudan, Jobner and Kumarganj
Jagudan and Hisar

Jagudan, Jobner, Kumarganj and Hisar

Hisar, Jobner , Kumarganj and Jagudan

Jabalpur

Jobner

Dholi

Kumarganj

Jagudan, Raigasrh and Hisar

Dholi

Dholi, Hisar, Jagudan, Jobner and Kumarganj

Jobner, Kumarganj

Kumarganj, Guntur, Jagudan, Hisar

Guntur, Hisar, Jagudan , Kumarganj and Jobner

Jabalpur

lobner and Guntur

Jobner, Coimbatore, and Dholi (Closed)

Dholi, Guntur, Hisar, Jagudan and Kumarganj

Dholi



PROJECT COORDINATOR’S OFFICE

Project Coordinator

Principal Scientist {Hort.)
Technical Information Officer
Personal Assistant

Supporting staff

COORDINATING CENTRES

STAFF POSITION
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Dr M Anandaraj

Dr j Rema

Dr Johny A Kallupurackal
Ms Alice Thomas
Mr K Chandran

l. Cardamom Research Station, KAU, Pampadumpara

|. Breeder Vacant (fuly 2006)

2. Agronomist (Hort.) Dr K Geetha

3. Jr. Entomologist Vacant

4. Farm Assistant (Sel. Gr.) Mr C G Pradeep

5. Lab Assistant (Grade I) Mr C S Manoj

6. Peon Smt Radhamoney
2. Pepper Research Station, KAU, Panniyur

. Pathologist (Assoc. Professor)
Jr.Breeder (Asst. Professor)
Jr. Pathologist

Jr. Horticulturist (Agronomy)
Farm Supervisor (Gr. l})

Farm Supervisor (Sr. Gr.)
Farm Supervisor (Gr.1)

Lab Assistant (Gr. IIf )

Peon (Sel. Gr)

0PN v AW N

Pathologist
Agronomist (Hort.)
Breeder

Jr. Entomologist

v W

Technical Assistant

Dr K P Mammootty
DrV P Neema

Vacant

Vacant

Mr K Lakshmanan
Mr P P Muralidharan

Mr

K A Kurien

Ms Nirmala Chellath

K Rajeev

Horticultural Research Station, UHS, Mudigere

Dr S D Rangaswamy
Mr K M Devaraju

Vacant

Dr D Jemla Naik

Mr Narayana
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6. Te;hnical Assistant

7. Messenger

Horticultural Research Station, UHS, Sirsi

I. Jr. Pathologist (Assoc. Prof.)
2. Jr. Horticulturist

3. Technical Assistant

Horticultural Research Station, TNAU, Yercaud
I. Agronomist (Hort.)

2. Jr.Breeder (Hort)

3. Lab Assistant

Mr V Mallikarjunappa
Ms Savithri

Dr M S Lokesh
Mr Nagesh Naik
Mr GV Heregowder

Dr V Lakshmanan

Dr R Richard Kennedy
(Posted at HRS Pechiparai)

Mr P Pappu

Department of Spices & Plantation Crops, TNAU, Coimbatore

|. Breeder (Horticulturist)
2. jr. Pathologist

3. Agricultural Assistant

Horticultural Research Station, ANGRAU, Chintapalle

|. Horticulturist
2. Junior Pathologist

3. Technical Assistant

Dr N Shoba
Dr P Muthulakshmi

Mr R Swaminathan

Sri K Ravindra Kumar
Dr N Raja Kumar

Post filled on contract basis
from 26-5-2007

Regional Agricultural Research Station, ANGRAU, fagtial

I. Jr. Pathologist
2. |r.Horticulturist

3. Technical Assistant

Horticultural Research Station, ANGRAU, Guntur

I. Horticuleurist
2. Jr.Breeder (Hort)

3. Sub Assistant

Department of Vegetable Crops, Dr YSPUHF, Solan

i. Breeder (Olericulturist)
2. Jr. Pathologist

3. Jr.Biochemist
4

. Field Assistant

High Altitude Research Station, OUAT, Pottangi
|. Breeder

2. |r. Breeder
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Sri S Narasimha Rao
Mrs K Uma Maheshwari

Post filled on contract basis

Smt C Sarada
Sri K Giridhar
Sri Shaik Jilani Bhasha

Dr B N Korla

Dr N P Dohroo

Dr Neerja S Rana

Mr Rajeshwar Chauhan

Vacant

Mr D K Dash



3.

4,

Department of Genetics and Plant Breeding, SKN College of Agriculture, RAJAU, fobner
l.

N o oA wN

Technical Assistant

Technical Assistant

Sr. Breeder

. Breeder
. Jr.Agronomist
. Jr. Pathologist

. Jr. Biochemist

Technical Assistant

Technical Assistant

Main Spices Research Station, SDAU, fagudan

l.
2.
3.

Department of Vegetable Crops, CCS HAU, Hisar

l.
2.

Pathologist
Jr.Breeder

Technical Assistant

Horticulturist/Oleoriculturist

Assistant Scientist (VC)

Mr L K Mishra

Vacant

Dr EV D Sastry

Dr Dhirendra Singh
DrNLJat

Dr K S Shekhawat
Vacant

Dr S S Rajput

Mr S R Kumawat

Dr K D Patel
Mr G M Patel
Mr S R Chaudhari

Dr T P Malik
Dr Suresh Tehlan

Department of Horticulture, Tirhut College of Agriculture, RAU, Dholi

R
2.

Horticulturist

Jr. Pathologist

3. Technical Assistant

Department of Vegetable Science, NDUAT, Kumarganj

I
2.

Horticulturist

Jr. Pathologist

3. Jr.Breeder

4. Technical Assistant

5.

Department of Horticulture, UBKVV, Pundibari
l.

Department of Horticulture, KKV, Dapoli

R
2.
3.

Technical Assistant

Horticulturist

2. Jr.Breeder

3. Jr. Pathologist
4.
5

Technical Assistant

. Technical Assistant

Horticulturist
Jr. Pathologist

Jr. Breeder
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Dr S P Singh
Dr A K Mishra
Dr A N Mishra

Dr | Dixit

Dr R P Saxena
DrV P Pandey
Mr R K Gupta
MrV K Singh

Vacant (Dr ] C Jana, incharge)
Dr N Bhowmik (Study leave)
Mr S Bandyopadhyay

Ms A Das

Mr B Dutta

Prof. R N Nawale
Prof U A Gadre
Prof U B Pethe
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4. Technical Assistant : Mr D D Bhandari
5. Technical Assistant : Mr A B Jadhav
19. Regional Agricultural Research Station, /IGAU, Raigarh
I. Horticulturist : Vacant from 10-3-2008
2. Jr. Breeder : Vacant from 22-05-2007
3. Jr. Pathologist : Dr A K Singh
4. Technical Assistant : Mr D S Kshatri
5. Technical Assistant : Vacant
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Statement of fund released to AICRPS centres (2008-09)

Rs. in lakhs
Centre Allocation I** half Il ~ half | Technology Additional Grand
2008-09 released | released | Assessment | fund released | total
Pampadumpara (KAU) 9.620 3.098 3.097 0.050 9.620
Panniyur (KAU) 10.181 7.131 0.050 10.181
Mudigere (UAS-B) 32,695 10.398 7.797 13.00 32.695
Sirsi (UAS-D) 10.822 4.749 3.398 0.050 10.822
Yercaud (TNAU) 9.660 4.543 3.192 0.050 9.660
Coimbatore (TNAU) 11.969 4.646 4.396 0.050 11.969
Chintapalle (APHU) 4.841 3.509 1.158 0.050 4.841
Jagtial (APHU) 6.543 3.521 0.271 : 6.543
Guntur (APHU) 7.244 3.049 2.698 0.100 7224
Solan (YSPUHF) 13.762 7.244 4.843 13.762
Pottangi (QUAT) i15.114 }.865 1.865 10.00 15.114
Jobner (RAJAU) 16.018 7.934 5.183 0.150 16.018
Jagudan (GAU) 12.032 4.954 4.603 0.150 12.032
Hisar (HAU) 9.046 4.625 1.324 0.100 2.00 9.046
Dholi (RAU) 6.850 3.204 1.903 0.050 6.850
Kumarganj (NDUAT) 18.0995 7.421 6.97! 1.2105 18.0995
“Pundibari (UBKVV) 7.270 4.843 Nil 0.050 7.270
Dapoli (KKV) 14.149 5.801 5.801 0.050 14.149
Raigarh (IGKVWV) 13.667 5.659 5.658 0.050 13.667
Coopting/Voluntary Centers | 20.4375 20.4375 20.4375
Total 250.00 98.194 84.5955 1.000 26.2105 250.00
Total amount received from council : Rs 250.00 L
Amount released : Rs 250.00 L
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WEATHER DATA

Chintapalle
Month Rainfall Temperature Relative Humidity
(mm) Rainy (°C) (%)
days
Max Min Max Min
April '08 46.0 5.3 31.4 18.2 87.7 50.2
May 40.4 7.0 34.1 19.6 72.3 433
June 112.4 9.4 233 19.2 65.9 439
July 106.4 13.8 223 19.2 77.9 62.9
August i151.9 14.6 259 20.9 87.3 81.1
September 169.7 1.3 25.7 20.3 89.1 762
October 25.0 10.4 27.8 17.0 87.1 61.7
November 13.2 2.6 26.6 13.3 77.1 54.9
December 4.0 0.5 26.8 11.0 85.8 49.2
January’09 0.0 0.0 27.3 10.8 81.5 423
February 0.0 0.0 30.1 12.6 67.6 36.2
March 31.4 3.0 31.5 14.5 64.7 34.9
Coimbatore
Month Rainfall Temperature Relative Humidity
(mm) Rainy (°C) (%)
days
Max Min Max Min
April '08 51.6 3 342 22.6 89.0 43.0
May 42.0 2 35.0 23.0 85.0 44.0
June 214 2 32.0 23.6 77.0 51.0
July 27.8 3 31.3 23.1 82.0 54.0
August 66.3 4 31.8 22.7 88.0 54.0
September 26.3 4 31.5 21.7 84.0 520
October 3129 14 30.8 22.0 91.0 62.0
November 43.6 5 28.4 20.8 91.0 55.0
December N | 28.6 19.2 90.0 51.0
January'09 0.0 0 30.0 18.7 90.0 39.0
February 0.0 0 335 19.2 82.0 28.0
March 101.8 3 34.6 204 83.0 340
Dapoli
Month Rainfall Temperature Relative Humidity
{mm) Rainy (°C) (%)
days
Max Min Max Min
April "08 0.0 0 32.5 19.8 93.0 59.2
May 6.0 I 333 227 88.4 61.0
June 990.8 23 293 24.0 93.0 88.5
July 729.0 30 28.5 24.4 93.2 87.8
August 670.9 i6 28.0 23.0 97.2 94.5
September 608.2 14 29.2 236 97.2 87.7
October 10.1 2 32.3 19.6 94.7 64.5
November 0.0 0 334 17.1 94.0 49.0
December 0.0 o 327 15.4 96.0 46.2
lanuary’09 0.0 0 31.9 13.0 96.5 44.5
February 0.0 0 32.8 12.6 94.0 50.0
March 0.0 0 33.6 16.3 89.0 55.7
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Dholi
Month Rainfall Temperature Relative Humidity
(mm) (°C) (%)
Max Min Max Min
April '08 13.5 36.0 21.5 77.6 31.6
May 55.0 33.8 24.| 82.0 54.4
June 359.0 327 26.4 86.0 67.0
July 535.9 31.7 26.9 90.0 77.0
August 287.5 31.4 27.0 90.0 73.0
September 171.3 32.6 26.5 88.0 69.0
October 98.8 31.7 24.0 91.0 57.0
November 0.0 28.9 15.2 90.0 43.0
December 0.0 22.9 13.4 91.0 64.0
January'09 0.0 222 10.3 92.0 61.0
February 0.0 26.2 10.9 85.0 43.0
March 0.0 31.5 15.0 80.0 34.0
Guntur
Month Rainfall Temperature Relative Humidity
(mm) Rainy (°C) (%)
days
Max Min Max Min
june "08 109.6 9 36.8 24.4 70.6 448
July 244.6 14 34.0 23.1 78.6 55.1
August 329.6 I 31.4 22.0 85.9 68.4
September 324 3 33.0 22.1 79.6 60.3
Qctober 26.6 3 32.9 20.0 842 54.2
November 102.0 3 31.4 17.3 81.3 54.7
December 0.0 0 30.5 I5.5 96.2 67.2
January’09 0.0 0 31.7 18.5 94.0 69.2
February 0.0 0 34.8 19.7 94.2 51.9
Hisar
Month Rainfall Temperature Relative Humidity
(mm) Rainy (°C) (%)
days
Max Min Max Min
April '08 13.9 3 35.4 17.1 63.0 26.0
May 52.7 7 38.0 22.7 60.0 32.0
June 108.9 9 36.2 25.6 80.0 59.0
July 162.1 8 36.2 26.4 82.0 58.0
August 129.1 8 33.7 254 91.0 720
September 96.0 2 33.6 22.4 87.0 54.0
October 5.3 | 33.9 18.8 84.0 37.0
November 3.2 | 28.9 10.6 90.0 33.0
December 08 0 235 6.8 94.0 48.0
January'09 10.3 2 20.1 5.8 97.0 53.0
February 6.1 ] 24.0 7.4 93.0 45.0
March 4.1 0 29.3 1.7 89.0 40.0
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Jagtial
Month Rainfall Temperature Relative Humidity
(mm) Rainy (°Q) (%)
days
Max Min Max Min
June '08 125.4 6 36.1 NA 67.7 49.8
July 184.2 10 32.7 NA 735 59.7
August 180.8 9 30.8 NA 74.4 66.2
September 71.6 6 32.1 NA 73.6 62.8
October 0.0 60 338 227 66.0 41.3
November 2.4 0 31.5 17.9 733 36.9
December 3.0 0 31.4 3.1 77.4 393
January’'09 0.0 0 317 5.4 76.6 345
February 0.0 0 347 18.1 69.5 29.9
March 0.6 0 36.7 19.1 61.8 27.4
Apri 0.0 0 38.8 212 66.0 23.8
May 0.0 0 38.5 24.4 44.0 24.0
Jobner
Month Rainfall Temperature Relative Humidity
(mm) (°C) (%)
Max Min Max Min
April "08 253 35.7 18.3 56 29
May 12.4 39.5 24.6 47 22
June 44 1 359 26.1 71 48
July 109.0 34.4 259 76 55
August 71.0 324 239 79 51
September 294 354 27.7 67 39
October 4.0 353 16.0 65 27
November 0.0 29.8 09.7 64 23
December 0.0 26.3 07.6 75 29
January’'09 0.0 23.2 06.1 78 36
February 0.0 27.4 08.6 69 27
March 4.8 3.4 13.4 57 2|
Mudigere
Month Rainfall Temperature Relative Humidity
(mm) Rainy (°C) (%)
days
Max Min Max Min
April'08 17.4 3 31.6 19.0 90.0 80.0
May 99.8 6 31.6 18.6 89.9 80.2
June 611.6 25 26.9 17.2 89.0 79.3
July 623.4 25 25.9 16.9 91.9 87.6
August 858.4 20 26.0 17.2 90.6 82.4
September 307.0 13 26..1 (7.5 90.7 16.1
October 279.1 |4 26.5 7.3 91.3 86.9
November 21.6 2 26.9 17.1 91.4 86.7
December 0.0 0 26.9 15.8 86.2 75.0
January'09 0.0 0 25.9 15.0 722 58.5
February 0.0 0 26.9 15.8 83.0 61.8
March 174.8 7 81.0 48.2 3t4 8.4
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Pampadumpara
Month Rainfall (mm) Rainy days Temperature (°C)
Max Min

January '08 0.4 I 28.0 13.0
February 13.2 3 28.0 14.0
March 165.2 10 28.0 14.0
April 52.8 7 315 17.0
May 15.0 2 28.5 16.0
June 2187 2 27.0 16.5
July 313.0 17 27.0 16.0
August 367.8 18 27.5 16.5
September 200.4 12 280 16.0
October 285.6 I3 29.5 17.0
November 78.8 4 28.0 14.0
December 302 S 245 13.0
Panniyur
Month Rainfall Temperature Relative Humidity

{(mm) Rainy (°C) (%)

days
Max Min

March '08 329.8 il 348 242 84.3
April 71.4 9 344 26.4 85.4
May 130.5 7 335 259 84.9
June 769.9 28 30.2 253 90.2
July 607.8 23 28.8 249 89.4
August 478.5 18 293 248 90.9
September 4339 19 30.5 242 90.8
October 4439 17 31.4 25.1 89.7
November 34 I 30.3 254 90.4
December 7.4 I 344 232 90.6
January ‘09 0.0 0 34.7 22.5 85.6
February 0.0 0 358 24.1 90.9
Pechiparai
Month Total Rainfall Temperature Relative Humidity

(mm) Rainy (°C) (%)

days
Max Min

April "08 137.0 16 31.4 23.1 94.9
May 42.0 3 337 24.2 95.2
june 74.0 i 4 335 234 93.6
July 477.0 17 31.9 225 95.1
August 218.5 12 33.1 21.0 94.4
September 182.0 10 328 19.0 94.4
October 446.0 20 32.0 18.1 90.9
November 194.0 14 324 18.9 94.8
December 25.0 5 324 19.1 90.8
January'09 0.4 | 345 225 92.1
February 0.0 0 352 16.0 91.3
March ) }175.5 12 345 21.8 90.2
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Pottangi
Month Rainfall Temperature Relative Humidity
(mm) (°C) (%)
Max Min Max Min
April ‘08 66 38 28 71 60
May 90.5 41 32 74 61
June 173 34 29 NA NA
July 231 30 26 84 61
August 400 29 24 89 71
September 612 28 22 90 80
October 20 27 21 84 72
November 45 26 19 77 70
December 0 24 18 70 61|
January’09 0 21 17 70 60
February 0 20 16 68 60
March 0 NA NA 64 54
Pundibari
Month Rainfall Temperature Relative Humidity
{(mm) Rainy (°C) (%)
days
Max Min Max Min
April "08 165.8 8 30.1 20.3 87 63
May 383.1 23 30.1 2222 89 72
June 499.8 18 30.5 24.4 94 83
July 508.6 IS 309 25.1 94 84
August 1090.8 25 30.7 24.6 95 88
September 377.6 12 31.7 24.4 95 82
October 239.6 7 3.1 20.8 9l 71
November 0.0 0 27.5 14.2 89 54
December 0.0 0 24.6 14.0 94 67
January'09 0.0 0 235 1.9 94 63
February 0.0 0 27.7 13.0 90 53
March 36.60 7 3 14.8 83 44
Sirsi
Month Rainfall Temperature Relative Humidity
(mm) Rainy (°C) (%)
days
Max Min Max Min
April '08 0.0 0 33.9 75.0 46.5 20.5
May 344 | 32.6 82.4 54.7 21.3
June 584.6 23 27.5 89.9 79.9 21.2
July 483.3 23 27.0 90.6 80.8 21.3
August 645.2 18 26.5 90.8 83.1 20.8
September 182.6 16 27.8 89.7 79.3 20.6
October 26.2 3 29.8 86.0 70.4 19.3
November 14.8 2 29.8 80.4 63.5 15.7
December 13.2 | 30.0 77.6 47.7 14.8
January’'09 0.0 0 30.5 84.0 60.7 14.0
February 0.0 0 33.0 79.8 29.1 5.3
March 21.8 4 34.5 89.0 66.0 19.2
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Solan
Month Rainfall Temperature Relative Humidity
(mm) (°C) (%)
Max Min
January'08 44.1 17.2 2.4 55
February 31.0 20.0 3.9 51
March 0.4 27.3 8.9 38
April 384 28.9 12.5 43
May 95.9 30.0 15.1 45
June 261.5 28.5 9.3 79
July 98.7 28.8 20.2 78
August 248.3 27.9 19.7 81
September 348.9 27.6 5.8 73
October 13.5 27.0 10.9 65
November 5.4 25.2 59 56
December 0.2 232 4.0 5t
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AICRPS CENTRES

COORDINATING CENTRES

HEADQUARTERS:

Project Coordinator (Spices)

All India Coordinated Research Project on Spices
Indian Institute of Spices Research, Calicut-673 012, Kerala
Phone: Off. (0495) 2731794
Fax: 0091-495-2731794

E-mail: aicrps@spices.res.in, pespices@yahoo.com

Telephone

Fax/E. mail

ANDHRA PRADESH

Horticultural Research Station
(Andhra Pradesh Horticultural
University), CHINTAPALLE - 531 111,
Dist. Visakhapatnam Andhra Pradesh

Horticultural Research Station
(Andhra Pradesh Horticultural
University), GUNTUR - 522 034
Andhra Pradesh

Horticultural Research Station
(Andhra Pradesh Horticultural
University), JAGTIAL-505 327
Dist. Karimnagar, Andhra Pradesh

BIHAR

Department of Horticulture
Tirhut College of Agriculture
(Rajendra Agrl. University)
DHOLI-843 (21, Musaffarpur,
Bihar

CHATTISGARH

Regional Agril. Research Station
(Indira Gandhi Agrl. University),
Boirdadar Farm,

RAIGARH — 496 001

Dist. Chattisgarh

GUJARAT

Main Spices Research Station
(Sardarkurshinagar Dantiwada
Agricultural University)
JAGUDAN - 382 710

Dist. Mehsana, Guijarat

(08937) 238244 (O)

(0863) 2524053/
2524017 (O)

(08724) 277281,
277283 (O)

(0621) 2293227 (O)

(07762) 222402 (O)

(02762) 285337/285342 (O)
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Fax: (08937) 238244
Gram:; AGRIVARSITY
adr_hatzone@yahoo.co.in

Fax: (0863) 2524073/2524017
gkalidasu@yahoo.com

Fax: (08274) 277283
Gram: AGRIVARSITY
adr_rarsjgl@yahoo.com

Fax: 0621-2293227
Gram: DHULI COLLAGR
itirhutag@sify.com

Fax: (07762) 224886 / 222402
crgrars@rediffmail.com

Fax: (02762-285337

_aicrps_jagudan@yahoo.com
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HARYANA

Department of Vegetable Crops
{Chaudharay Charan Singh
Haryana Agril. University)
HISAR — 1 25 004, Haryana

HIMACHAL PRADESH

Department of Vegetable Crops
(DrYS Parmar Univ. of

Horticulture & Forestry), Nauni,
SOLAN-173 230, Himachal Pradesh

KARNATAKA

Horticultural Research Station
AICRP on Spices

{University of Horticultural
Sciences, Bagalkot)
MUDIGERE-577 132,

Dist. Chickmangalur, Karnataka

Horticultural Research Station
AICRP on Spices

(University of Horticultural
Sciences, Bagalkot)

SIRS1-581 401, Dist. Uttara
Kannada, Karnataka

KERALA

Cardamom Research Station
(Kerala Agricultural University)
PAMPADUMPARA-685 553
Dist. Idukki, Kerala

Pepper Research Station
(Kerala Agricultural University)
PANNIYUR, PB No.[ 13
Kanjirangadu (PO)

Karimbam (Via),

Taliparamba -670 (42,

Dist. Cannanore, Kerala

MAHARASHTRA

Department of Horticulture
(Konkan Krishi Vidyapeeth)
DAPOLI - 415 712)

Dist. Ratnagiri, Maharashtra

ORISSA

High Altitude Research Station
(Orissa Univ.of Agrl. & Technology),
POTTANG!-764 039

Dist. Koraput, Orissa

(01662) 289207 (O)

(01792) 252329 (O)

(08263) 228135 (O)

(08384) 226797 (O)

(04868) 236263 (O)

(0460) 2227287 (O)

(02358) 282563/282064/
282026/282415/
282130Ext.221/225)

(06853) 252565 (O)
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Fax: 01662-284306/234613/ 234952
Gram: Agrivarcity Hisar

aicrpspices@hau.ernet.in

vegcrops hau.nic.in

Fax: (01792) 252030 / 252242
Gram: Vanudyan
vgc@spuhf.hp.nic.in
solanspices@yahoo.com

Fax: 08263-228135

mudigere@rediffmail.com

Fax: 08384-226146 / 22841 |
sirsipepper@sancharnet.in
ars_sirsipepper@rediffmail.com

crspam@kau.in,
crspl956@yahoo.co.in

Fax: 0460-2227287
prspanniyure@kau.in
prskan@sancharnet.in

Fax: 02358-282064 / 282414 /
282026/282563

Gram: PRINAGRI, DAPOLI
paragh663 @rediff.com
uday_gadre@sancharnet.in

Fax: 06853-223348 / 220226
dash.manasé | @gmail.com,
dillipidash@yahoo.com
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RAJASTHAN

15 Dept of Genetics & Plant
Breeding, SKN College of Agriculture
(Rajasthan Agricultural University),
JOBNER-303 329
Dist. Jaipur, Rajasthan

TAMIL NADU

16 Horticultural Research Station
YERCAUD - 636 602
Dist. Salem, Tamil Nadu

17  Dept. of Spices & Plantation
Crops,Horticultural College
and Research Institute
(Tamil Nadu Agril. University),
COIMBATORE - 641 003
Tamil Nadu

UTTAR PRADESH

I8 Department of Vegetable Science
(Narendra Dev University of
Agril. & Technology), Narendra
Nagar Post, KUMARGAN],
Faizabad-224 229, Uttar Pradesh

WEST BENGAL

19  Department of Horticulture
(Uttar Banga Krishi Viswa
Vidyalaya, North Bengal Campus)
PUNDIBARI PO, Dist. Cooch
Behar, West Bengal ~- 736 165

CO-OPTING CENTERS
KARNATAKA

1 The Scientist-in-charge
Regional Research Station
Spices Board (Govt. of India)
Donigal Post, SAKLESHPUR
Karnataka — 573 134

KERALA

2 The Associate Director
Regional Agricultural Research
Station
(Kerala Agril. University)
AMBALAVAYAL — 673 593
Dist. Wynad, Kerala

3 The Director
Indian Cardamom Research Institute
MYLADUMPARA, Kailasanadu
Idukki Dist., Kerala — 685 553

(01425) 254036/ 254041 (O)

(04281) 222456 (O)

(0422) 6611284/ 2431222/
6611367 (O)

(05270) 262076/ 262066/
262164/262067 (O)

(03582) 270633/ 270157/
270756/ 222545/ 270246/
270249/270157 (O)

(08173) 244281 (O)

(04936) 260421/ 260561 (O)

(04868) 237206/ 237207(Q)
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Fax: (01425) 254022
Gram:AGRICOL JOBNER
evd_sastry@yahoo.com

Fax : (04281) 222387(04936) 260561
laksh567@yahoo.co.in

hrsycd@tnau.ac.in

Fax: (0422) 6611371 /243078l
Gram: FARMVAR
spices@tnau.ac.in

Fax: (05270) 262097/26233|
nduat@up.nic.in
raviprakash_saxena@rediffmail.com
raviprakashsaxena@gmail.com

Fax: 03582-270143/ 270246/270249/
225471

Gram: PUNDIBARI
pundibari@yahoo.co.in
janajc@rediffmail.com

Fax: 08173-244124
cardamom{@sancharnet.in

Fax: 04936-260421
vsdevadas@kau.in

vsdevadas@gmail.com

rarsamb@yahoo.com
adramb@kau.in

Fax: Fax: 04868-237285
dirres_spices@yahoo.com
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MEGHALAYA

4 The Principal Scientist & Head (0364) 2570257 (O) Telefax: 0364-2570257 / 2570678
ICAR Research Complex for NEH akjhaicar@gmail.com
Region, Umroi Road, akjhaicar@rediffmail.com
Ri-bhoi-793103, BARAPANI, (Umiam), bidyutdeka @yahoo.com
Meghalaya
MIZORAM

5 ICAR Research Complex for NEH (03837)220041 (O) Fax: 3837-220560
Region, Mizoram Centre, kapicar@yahoo.com
KOLASIB-796081, Mizoram
SIKKIM

6.  The Dy. Director (Res.) (03592) 231307 (O) rrspicesgtk@yahoo.com

ICRI Regional Station
(Spices Board) Yakthung,
Tadong, GANGTOK-737 102,

Sikkim

7. Joint Director A (03592) 231030/232125 Fax: 03592-231238
ICAR NEH Region, Tadong, hricar@gmail.com
GANGTOK-737 102, ravisiikkim@yahoo.co.in
Sikkim
TAMIL NADU

8 The Professor & Head (04652) 281191/281192 (O) hrsppi@tnau.ac.in,
Horticultural Research Station hrspp_ngc@sancharnet.in
(Tamil Nadu Agricultural
University)

PECHIPARAI — 629 161
Kanyakumari Dist., Tamil Nadu

VOLUNTARY CENTRES

ARUNACHAL PRADESH

[ The Professor (0368)2224887 Fax: 0368-2225066
Central Agricultural University rksdubey@yahoo.co.in
College of Horticulture & Forestry rksdubey@gmail.com

PASIGHAT-791 102,
Arunachal Pradesh

GUJARAT
2 The Director of Research & Dean (02637)283160 (O)/ Fax: 02637-283452
Faculty of PG Studies 282771-775 Ex.309 nau_dr@yahoo.co.om

Directorate of Research

N.M. College of Agriculture
Navsari Agricultural University
NAVASARI-396 450, Gujarat
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JHARKHAND
3 The Director, Research (0651) 2450610/ 245(011/ Fax: 0651-2451011
BIRSA Agricultural University 2450678(0) bnsingh2004@yahoo.com
Kanke, RANCHI-834 006,
Jharkhand

MADHYA PRADESH

4 The Sr. Scientist/ - (0761)2680771/2681773 Fax: 0761-2681074/2681236 /2681389
Head (Hort.): Extn: 345(0)/(0761)6456625  niganakjnau@rediffmail
Department of Horticulture, drsjnavv@sancharnet

College of Agriculture
Jawaharlal Nehru Krishi
Vishwavidyalaya,
JABALPUR-482 004,
Madhya Pradresh

RAJASTHAN

5 The Director of Research (0294)2417334/ 2420447 Fax: 0294-2420447
Maharana Pratap University of dr@mpuat.ac.in
Agriculture & Technology, RCA
Campus,
UDAIPUR-31001, Rajasthan
UTTARAKHAND

6 Professor & Joint Director/ (05944) 210149 (O)/ (05944) Fax: 05944-233608/233473
Director 233363 (O) j.gautam56@yahoo.com
Govind Ballabh Pant University of des@guuat.ernet.in

Agriculture & Technology

College of Agriculture
PANTNAGAR-263 145, Dist. Udham
Singh Nagar, Uttarakhand

WEST BENGAL

7 The Director of Research (033) 25828407 (0)03473- Fax: 033-25828407/03473-222275
Bidhan Chandra Krishi Vishwa 2222269/70 drbckv@vsnloet
Vidhyalay, Directorate of Research sarojsanyal@yahoo.co.in

Facuity of Horticulture, Kalyani, PO.
KALYANI-741 235, West Bengal
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All India Coordinated Research Project
on Spices (AICRPS)

Indian Institute of Spices Research
Post bag No. 1701, Marikunnu P.O,,
Calicut- 673 012, Kerala, India.
Phone: 0495-2731794/2731410,

Fax: 0495-2731794,
e-mail: aicrps@spices.res.in,

Web site: www.aicrps.res.in
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