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Abstract

To know the health status of crops germplasm received from various sources, seed health testing (SHT) is a routine process for long-term
conservation of healthy seeds in the National Genebank at ICAR-National Bureau of Plant Genetic Resources, New Delhi. In this process, 1328
accessions of coriander were received in the Plant Quarantine Division for SHT through Germplsm Conservation Division. In the present study,
SHT revealed that most of the samples of coriander in which the seeds are deformed suffer from stem gall (seed gall) disease caused by
Protomycesmacrosporus. Infection of P. macrosporus greatly affects the size and quality of seeds. As a result, infected seeds become exces-
sively larger (from 6.46x5.01 to 12.76x3.94 mm) as compared to normal seeds and the germination capacity of the seeds is also lost. Deformity
in size and measurement of infected seeds compared to healthy seeds indicates susceptibility to stem gall disease. Our observation revealed that
the chlamydospores present in the infected seeds survive for a long period (~ 2 years) and if such infected seeds are conserved for long term in
the National Genebank, it is possible that along with the seeds, dormant chlamydospores also survive. While on the one hand such diseased seed
can prove to be the carrier in spreading the pathogen from one place to another, on the other hand, market demand will be affected which will
result in lower prices for the farmers cultivating coriander.
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LESIEE]

= (FIRTsT &ergad Ud.- Coriandrum sativum L.),
S TETTE B § G 5, B @E-9H JAnE &
qre-are A9 O & foIe 79 & &9 F 93 TE W®
IuEmT fmar wmar ) afvar B s, Rl ud e
SIOTHIE &% A g o) AT ST € | AT & i § 3w
TR T 1T AT & | Qe STl & qaT ae & b
i 100 T T F ST PR 24 W, UM 1.3 T,
JET 19.6 UMW, @S @@ 5.3 UM, TH 6.3 WH &
qrg-arg faqqe, SRt ud dfer fude, SRrEreH,
SEHT-TA, TET-2dfE, dEeE qon iR-faarqga
ITAEEH Td GAlfash TS o S9eid 7 ara aa |t
T AT €| e i afar & I ¥ 0.4 giae
grg aa | Meaar &' IRa & A #§ g
goltaat H O ot urm om0 efiar & o9 o
T BRI, PR ud afateia gar & | sad
T qd oM (90%) BT &1 7% argdra of g
AT 2 | T O GG JAT @S B AE & | afEr & A
q 90% TE-gh d TF 5% oSl o 9l 9T B
T gl & 99 & SUAnT ot ud ufasr & arer-aner
Tt & SUER &g |l oA Sar &1 gt & St 9 o
gAY I § F9aa: argAel, IMORIE, S
FHABSM T FIEURET Bl AT < aral [ aidr
2 @ iR & fafe faert | fFues & oo afwar
& dI97 Td 3T 9T 1 SUGNT 6T qaT & ®T BT 22|
Ifya IR § T 80 Sivd IE 3 A aad
I3 SATEH, SUHRET AR Fafds IT B B HROT 9T
T 4T FT T Fel AT & | ARG & AT Jemia,
AT, &6, 3, AR, HAEl q97 sieefaar 5HqE
e ScTes I 2 | e # s SEe a9 ardrERer
& gfa oifq daeaelia et &1 STt ®aa &l ameafas
Td WoHE Jha b SR o5 Tadrg B STEaFshdl Bl
& T HEd IRYFET & AR T I STaarg gfar B
G & fow SugE 2l & | A B FeTE B aIE GIT B
ST O @ STER W At ot (33) S e,
&, WX, fAa We, Tad We, I uRer adr A9
A # AR fhar ST €| et A 3= e
Far 2, @ W\ W IS 7 Bl © qor fiiad
FAMCE & ®F § HER fHar Jar 81 9_a § ofar

EARG MG K1 W K M B | o oo B 0
ORI, WA UeqT, afieig, SR YedT 3R StiEs U
afar ST ATl T € | THH Wl Bl B Ak, AT
TS He, ARG T, Uig SN, a1 Tie, T died
anfe | o= fo (aaffw?v WC@FCOS])OM corian-
der), TSFT (FIdeizizswg ieaa-Colletotrichum
capsici T8 dI. Raareqiisnzgd- C gloeosporioiodes),
?{fﬁﬁf snfaar (4% aicdii-Erysiphe polygoni), dis
REN] (’F’iﬁﬁﬂ? 3@%7%1’3#33?7- Fusarium verticillioides,
g. @dI2Feq- F. semitectum AT F. IFIAIEGTE-
F. sequisetii) | I Al (Wﬁa? E@%ﬁéﬂ- Fusarium
Curvularia TET TE@ARAT (Alternaria), EIEIEE G
(@7':?4?77777?7 Frfizg drdt. HIRUST- Xanthomonas
campestrisp v. coriander), ®HIAA TSTEr (FfAfaar
FUSIaRT-Erwinia carotovora), 313@{ T2 (FE?TI?:H?T
M- Pseudomonas sp.), TS TS ((Idlsrvl‘cgcdﬁ
HIBIA T Rotylenchulus reniformis TET AT
(A@IZEET ZhIf2T- Meloidogyne incognita), Thearer
(BIEaraT- Phyllody) (WY U&d @i, 2017) | afar
Y HH H FHA 13 dIS-SAd FHdh YMiadl Td 4 @]
goTfrnt ST & &9 H BEA B JHAH Tgandl & qd
Tl qEr ST & qoE # fREe & fog e 0
AT 7o I afF>ar & SIS @ IO Bl 98d T
AT & T YR F o7 0.9-22.81 WY FT B T
B0 o gt i & e |@ean, afvar @
T % © | Hed q9T Fl. HHERE & 99 W I
H AN H TEd EU AN A i ar gedred
FH A TFT A TE/AS S W B IHRT TS
IHI FEAAT b WI-AG SAAed H G GHA
N FEAAT UG A B0 W THE THIE BT SHAleheld
F & Y@ el 9 foRar A 2
arElt T R

s 2011 ¥ 2019 & IR FAAZA GIET HAM,
WHAII-TGE qIeq AATh daqred, 78 foeell &
qregw § {af=T |9 Ud Sgdel & "l § e
T (A1) % H/A 1328 T @IEA qUE0T &g ey
QR 9N 9 YIS &Y | SH-Ed & 91 W & i,
A T (824), ITw@E (308), fa@r (110), #e
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gear (39), o (33), Fgm (11), oy wew, fedmEa
Yy UG eRAmm (1Y) ¥ U U SAifeh AT
FT-STaarg &=t &1 afaeea wd &1 el B @
TdEoT URY SIRY G, WIHAI-UAANSINR, T8
faealt T Ureq AT gARTAET | fRar T | e qderr
& IR T T B U § 5 qhe | s T
qeT geHestl Bq B ST Ardl did dhl EAES 9
N dT § FeRHd di Rl dSeT qeTesi H e |
4x, 10x AT 40x AL (ARFHDIN) W FAHESER
& @R A fear o 6 a9 deene |
Tepea ¥

gl. HHIGRE H AT Safer # STeaad B
% ford JAFISIaAT § | ATashd, 25-35°C IR S-S T
sEafer (@ 2012, 2013, 2014, 2016, 2018 Ud 2019) &
e afvar & IWRG Al B GART fhar @m IE
fafer & Arezm fopar AT 3HE I H 99 o] A o
LA BT F@T 104 IR T FEEINT B & 96
BT wWEs § 25 qreehl wiex (ul) i Hiaer & X F
=W HY (5 TS Ui ) TR §  IeeT @ fea it
11 HHEY  2A1] 9rel g <l qeT Afd o § 6l
e T gu BPreai &l &l Herdl | a9 - T & |
T 37€ SIOY] SHYOT b fo Sugeh amwhA (22+1°C)
W 3 HgaX (FIeTEN) § 10-12 AT 9% w@r @ a9
T SR et § Sieprer gHfvad & & fog 24 =5
& ST W geAast § gfifed @ T4 | Je-are @
o WA AT F Iq-F il Bl AAT-IAT HT Rl
MR g a9 () a7 wromr o &6 =i
ML, g1 AR O Ufte mEdmE fetET
ZW A1 gHfEa & T sEs fau wweEha gt &
i 1 died (CTAB) fafer gwr siFifaes ST Hepmar
TN | HYAN,  WHRIRRME AN EUAT T orEr
3R FigdT &7 3Teha fhaT 7T ST iiemY =6 fohar
% fom Suay & diEdr 50 A9 AT AIEHT W@l
HEAITT fhaT 74T | GTEIR = & ol 25 HiZshl dieY
fem (PCR) fagor § 1 wdrfieR I, Saew 50
U, Suddt (ANTPs) 10 fafer i), 3% SoAg
Uit (TagDNAPolymerase) 1 g 3R Sy
(ITS) 4 Tqar 5 YEAd 0.2 fHfaHTR & T & 3 W™ |

JHAET HT SUANT ik TIEEMA ST & SEug
Tqug & fawrer FEfaiag deiem Rafa & @ e

AT | YR fagdiaer -94°C WX 10 fiFe, 6@ a1g 30
ek B0 [l -94°C WX 30 Hhs, AN (anneal-
ing) -62°C W 40 Y R fIRT (extension) -72°C
W 40 FH3 AR Sfem faearor @6 -72°C 10 fime &
fg | faeewor & fou yafed Sae & 1x e aw
(TBEbuffer) arel WIS i (agarose gel-1.2%) H 3giaq
SHIES &% |1 80 V & faEd aml WX W 1 8¢ %
TATIT AT qAT JaArEd SAE Hl RAHET Has T |

% s wwifad I it B AT 2 Weams
H sl &0 % HeAq § & T e 11 96 2
TN WA UE W H AT o § AWl e WAl
(T 10 fFR) BU Pl =il U W@ Y A1 @l
T YhR @ AT {oh U9 wie # fohR a6t aeh a9 g
W HA H HA 9 JAT 7L H UF o9 FARd & | Tl
I TEaE gHigEd w & U 9{w @ gerdr §
&Y U0 W AT §&T & QiI-9re STaaieh [ofer f
ST @ T | 39 IR UAE T H Al wie
T IR SAH 22+1°C ATHM W 12 8¢ & FRM™S
THhIST TR ER & Iapieuss =sbl & 7 fof & fag
TS o @1 | 84 G geast @ @eEar 9 S
Sl #1 Sradie fRar | "Eskreny & fafe
AU TR (AT 0.75x F 11.25x ) W IIA-Ad
fafarse wae & HEHIT dI UEAE @ T J9T g
AT b ABR AT JAT O b AER G B T
2| AR TS W IBA &l e gHEd F &
foTT WerIfthATer/ leeg | AT T WESd & STawih
2q gerestl 1 W SuarT fRar T qur 4 W HmAEr
TN AT T I SAHIT W IAh THAE BN A T B
IHT fageuor fRar |
RO TE faEE

giar d19 & HBE GO, 99 b €9 H 369D
el qAT §T. AR & HIEE & AN § W@d g0
IAIE TeFIT § T A BT U YIS fRAT T R
g IAREA HH A qodi H aA/AN TS I E
YehIT HEl-hal STX IHeh! T T & | -9 S
H ST GehHOT Dl FEAT, AT SR W b JHIT qer
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TEMI] 1 I ST Rl ferer §f f=fofead &9 4
WW%IW@HT&W%WW
Iar & {5 9 Toal § oMU 1328 AT (TSN H ¥ W
feer, B, WWQ%ST@TWQ%&T%MQ%
¥ 9 e (fiz Mw) 9w T (ARO 1 F) | 39d
AR 19 TH | 3 diol AT AIDI BT FhA0T
ot ol fopam 7T QT GEHAT T TR SIS € Ug
gHel | =T urar e (@Rell 19) | =R S Hqedn
H M AT F JR AT & R F fapia (B 13, g,
T UG T) TAT AT H SAfE Faw B @ AT T 8,
S HAAT-HT Tl H T8l Sdrg UG Uk BRI
% HROT /AT GGl &l Haediaar & HRoT o &
TqHaT 2|

"R & dA1E, HAH ANMY] (FTAESEE) b & H
famfaa & o ¥ SR 99 & uRued B W, Tl
et ® ® H gUWEET § U3 Wd o | geTedt
ARl & I T (Al & ATER qadl =l
foh TSR Hie, ST AR & dN-ERd SER
T &, foTTent ST A1 (=am) | 50-60 HISshIHTET
g (= 13) qur ==& auRe fafr & /1 9w
fagroarstl & MgR W 9 Tfe (i W) & I B
TEdM g1 WHeIRd & w0 § geedd g2l 9 |
ST @US & PRI & IR ITed 875 99
TR (T9) & IAC & FTHAC, FAlfh AIMA HeX BR
JECIAST 3HEYE (NCBI) & 32e9q ® S0 fomar
TT (ST THT 044448), & SR 9191 Tt (Fs )
& WM B TEEN R g G g FHERE & &9
il

M T T dioT Hl Aehad (12756x3944
HIEEhH) T FATH (6462x5010 HIZHIA) AT HA:
NE-373 UG ANS-415 I9al H o &l T Ak
IAPRYY, [BR | 9T 80 &1 B 64 Gehiad THel |
T 8 UHT (SMEHT 631219, SMEHT 620876, SMHT 620885,
IMEAT 620868, IATTHT 620890, ATSHT 620872, AT
620879 T SMEAT 598484) U UF T foH Hehfad
A H HT >10.00x4.00 oy ot 3 wHEl ¥ ¥ um
THE, AT 631219 ST STHH F 9T, B BISHT drehl T4
7 9T GAERYY, fOER & U B0 o | 3 9hR 30 TS
(Y dhTH-42, HU/THTT-57,3MSHT 627434, SMEHT
630361, ST 620897, SMEHT 620869, T 620858,

AT 620862, SMEAT 620863, AT 620864, 3MEAT
620867, STXSI-383, SMEHT 620870, AT 620871, STEHT
620873, STEAT 598480, SMEAT 620880, SMLHI 598481,
AT 598479, SMEAT 620886, AT 620887, SMEAT
598486, 3TTEHT 620893, SMEAT 598485, SMETI 620894,
STEAT 620895, SMMSHT 620896 TA SMEAT 598242)
U9 o RH dfAd a9 @& 7919 >9.00x4.30 [T &
T gHEl § H 24 THE bl OO, [98R & & qer
2 YT (Ul AbuH-42, HU/dHUH-57) oM, T&T YT
AT TUH-UH YHE T, ST YSI (AT 598242) UG
TarE, B (EEr 630361) & U EU ¥ | TE YER
AT 6 99T (SMEET 620875, STEAT 598488, SMEAT
598487, IMSAI 598482, SMMETHT 620884 TAT IMTEHT
620904) U & o9 Gshia dali bl AT >7-00x4.80
oy e 4 U9 (SMEET 620874, SMEHT 620881, SMEHT
620883 T SMEHT 620889) H Fehitd ool &l TIT
>6-00x4.90 foHT &1 qar o q91 T9E IR, fer &
U BT & | qa9 AT WAl (56) H ST WHA [9RR
q TS fopdT AT AE YU R ST HA: 4, 2
UG § HHAY U7 AT | S AR HET YeIT ud
Y gagr F AT Uh-Ush IHE HehfHd I T | IR0 §
o T A fER § W AT w YHY 99 ARE 8
Fifh {98 & 9 110 G4 & & 56 § HeHA0T qrr
47| 37 aReml ¥ gdfaea & 6 O weEl § g
% HROT &I & SR U A9 § foraer sifees faspfa
A F GHT TS AT & YA Sad e Sifers HagAsi
2| U i e, o aemee-u gy §
T § T W J@ hadl |

i, e TUAAT &b TROHEET ®UIHS  Aeqo0
(morphological characters) & STER I STT-STeT THAT
¥ @ I Hies (grain mould) @ THET YT A Al
FARl A SeSHRAT Ieeer (SMEET 310994, AT
340824 Ud SMEAT 421995), FEUiART 2@ (SMEET
572776), FHJARAT TAIET  (JMEHT 595461) TSI HHET

HIfeAT (ST 538810) HI T2a g (ARON 1 @) | T4l
afefafersnzse (ST 143700, ST 280067, AT
524214, 3EHT 524219, SMEAT 538810, SMEE! 574530,
SMEET 595456, STRUTS/JANUHATH-14, JIRTFI/
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qROT 1 & — A At & o afar e & YHel # Se-aa g Ay d qeae o
SIS SAHIIT T ST T |
q9g o (FUe/Agaeon) a6 SR (%) A @ st " ()
ey T ey T

HATEHT620858 IFRYE, f9er 100 0 5.27x4.31 9.88x5.80
STEE598489 PR, foer 100 0 5.02x4.6 8.03x5.28
HATEHT620859 IHFRYY, f9er 98 0 6.22x4.76 9.37x5.11
HATEHT620860 IFERYE, f9er 100 0 5.26x4.42 8.77x5.03
HATEHT620861 IHFRYY, f9er 100 0 5.01x4.22 8.18x5.45
SATEH1620862 IHFRYY, f9er 100 0 5.31x4.24 9.31x4.32
HATEHT620863 TR, fIer 100 0 5.54x4.34 9.18x4.47
STE598484 R, feer 100 0 5.20x3.91 12.76x3.94
HATEHT620864 IR, f9Br 100 0 5.32x4.47 9.53x5.20
HATEHT620865 IFRYE, f9er 100 0 5.05x4.20 8.88x4.97
HATEHT620866 IFERYE, f9er 100 0 5.24x4.27 8.95x4.90
ATEHT620867 TR, fIer 100 0 5.48x4.93 9.57x5.45
HTEHT620868 TR, fer 100 0 5.36x4.75 9.44x5.37
HAREI-383 &l TR, faer 100 0 5.35x4.71 9.43x5.23
HATEHT620869 TR, fIer 100 0 4.91x4.54 9.13x5.05
HATEHT620870 IFERYE, f9er 98 0 5.43x4.51 9.24x5.54
HATEHT620871 TR, fIer 100 0 5.16x4.06 9.88x4.32
HTEHT620872 TR, fIer 100 0 5.53x4.05 11.57x4.24
HATEHT620873 AP, fer 100 0 4.83x4.37 9.15x5.04
STET-390 TqichT, fTEr 100 0 5.19x4.39 8.89x4.94
ATEHT620874 IHERYE, f9er 100 0 5.22x4.57 6.95x4.94
HATEHT620875 TR, fer 100 0 5.16x4.45 7.55x4.93
STEE598480 PR, feer 100 0 5.35x4.51 9.47x5.04
SATET620876 PR, feer 92 0 5.64x4.93 10.32x5.46
STER598488 IR, f9Br 100 0 5.13x4.24 7.75x4.95
ATEH620877 IFRYE, f9er 100 0 5.25x4.25 8.12x5.08
HATEHT620878 IFRYE, f9er 100 0 5.02x4.24 8.73x5.04
HATEHT620879 IHFRYY, f9er 100 0 5.43x4.25 12.16x4.91
HTEHT620880 AR, fer 100 0 4.98x4.63 9.78x5.03
STEHT598481 PR, feer 100 0 5.41x4.10 9.75x4.93
ATEHT620881 IHFRYY, f9er 100 0 5.26x4.67 6.95x5.21
SATEH1620882 IHFRYY, f9er 100 0 5.09x4.25 8.18x4.67
HTEHT620883 TR, fIer 96 0 5.18x4.41 6.95x5.00
STTER598487 PR, feer 100 0 5.58x4.61 7.60x5.06
STER598482 PR, feer 100 0 5.82x4.97 7.93x5.13
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AT 1 @ — [ A I AT SR & SR H S SSINd heehl i ed Ud dioT SR W SR T |

79T (%) g (HTe /g HAP "HAT (%) AT TR
SMEAT 310994 AT, AT, SAETS JEEHARAT Tl 30 80
AT 840824 qITAl, S, STEvS - e 20 80
e 421995 AT, AT, SAUEs S O (A 20 80
AT 595461 FIeT, T FIARAT TAE 30 90
ATEET 538810 AT, AT, SOEvs WET T 30 70
JMEHT 143700 SR, TSTEI guiftem aféfafa siseq 10 75
AT 524214 ST, TSTET u/g. ateratd fesd 20 70
JMEAT 574530 AT, TSTEI u/g. ateratd fesd 30 80
JMEAT 280067 HaTdll, AT, SErs u/g. atdfafa sfiezd 20 70
JMEAT 524219 HaTell, S, SauEee 9/, afdfafasiEsd 30 60
ATEET 538810 TqTAl, AT, SAETS u/g. atdfafa sfiezd 20 75
SRUGAR/ANTATH-14 T, 9 u/g. At sigsd 30 82
ARTGAR/ARTEUH-16  TieEE, 99 u/g. At sigsd 10 70
S 595456 TS, TSI u/g. affafa sgsa 20 80
SMEET 564104 S, e /g, dHFRH 20 70
T 572776 g, feamaa wewr TEAANT ST 10 90
STEET 620867 ARG, IR HEOTREE qEn A 30 80
AT 538810 qITeAl, I, STEvS AT, JEHET 10 90
SMEAT 279821 20 80

e 1 — i & diorite (S ) % SRR ¥ Ears [T 31 STaft TR, §) TR, ) SR, §) ST ST adn
) GT. FHIETRE FaE B AT (FAATSSIEAE) Pl FET |
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ARTHTH-16) TAT T G (ST 564104) & HHAT
T o TEAN &2 | T8 IR [9eR F 2 SR diof-sfta
FAb!, FEAAGTT FemRar (A2 620867) U
goifiaferam srear-ugg (MEAT 279821) & HWHHAIT HY
S-S YHEl H ool fhU MU gum 9 W ward,
I, SIS § U gHE (3mSRt 538810) H ofr 4T
FRHRAT B TEAN B TN | 2 i, [ER d saare
U U9Sl H AT dRBRAT b GERAT & g &
Q-1 qd & ST STedd=i ol qHiem 4 W ¢ fh
gfar Tae 9% WudT wEd © |

STIEE S |fewl/q=t & FHiem § 9ar Iadr §
for afvar g1, S Faw H ats wad w9 2
% AfIRE 9T & Seihd H/a &l 27, HANer
A B 14 T UUAT B BN SR AT BT A0
WU 8w & 7 § fHadr 8 | Ta9 STfan ga

A 15 TF 30 FIA9T oot {ohal AT | AR 39 3Teqa
¥ g uar Iodr © fb Hhhd 9 § QW amue
(25-35°C) W §T. FHIGRT HT IARSAAAT FAHTESERT
®ETH 2 99 qh el o | UH & Uh g & ER [
(1975v) 9 ®H & AN H IEI] N FAAESEAR &
® § TOweladr W R T sremad § gamn ® 6
FATESAR ! ST geal i & qrer g9 S
T 3R 8 gul & 9T GO w9 F AN & AW & | BB
3 Qe HEt YA F@dr © fob [t gonfaat &
Hah ATT-HT A W T T T6 AT T Tohd &
S -20°C WX qUSTRA M & §iof § SfBfpeiT iy
H IJALSAIAT 20 a9 qAT -180°C W HUSRT &l Ud
Y o & I | wuen seeaiiar afdimar B I
AT >15 a9 JAT HIAIZZHT PTG B AL
>10 99 d% &l & T 220 Af W U g

sufaRga Sfaqar, 99 UMHisay, S, UeafeiT,
15: 2 A B s e s e D G 1 L 2] B e
uforaad faafse affad &1 uefa 9 =9 ®as @l
S e 11 e =S MR 11 M S R E Tl e | G o
i T B I=T BIS B S SART F [T GIEIST
/Il T SR AT AT STAE § |

A Tema_ H IR guir © f feaer e
T & FERAOT N 9 FEE SAE S 9 ST § |
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