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R BEmZEMRE  UKMMBEAFLEEHR
REZEZHAEER  EANREIFBRIERR
RS - 1992 £ 6 AEEANRAESE
THBSBIRIEHEREE L - B 150 U
HHREBARE " EWZIEHELYN
(Convention on Biological Diversity - CBD) .
(https://www.un.org/zh/documents/treaty/
files/cbd.shtml;https://www.cbd.int/doc/
legal/cbd-zh.pdf) - WAL 1993 FEER %
DRREENZHRY - BREVZSEMEAE
BFEY SYNMEYREEEZRG 2
FANEHIERLE Em MEEZRURKE
BROEX - ERMORAFENBRENEEER
- IbAKAE 3 EXEZEE  1)EMSHRY
HITRE ~ 2) VB M AE D RO 5 &R
R UK 3)AF A D ZERNREBEIRAT
EENN G 2 AKNREEL  EMBERERE
HANEEAER  BEHARIBENEEE
R B SEYRREEHE D R FEES
SR EMEMHSE D - TEEE T
BEBHEEHERERIEEERAD
WEHNERD - RREEZARZEYNZEH
8 # B (https://www.bcrc firdi.org.tw/
a_about/) - BIRAEMEREFEER ~ ¥YEXN]
TRAMK-FEER  HABREE-—EWIRE
MEBEEE v LEENZSEUENE
EAZIR

HEENZEE AL (CBD) W=KBZ
Z—~RIEMMHENREBEERIELENA
@m CBD M#ABER 2010 £ 10 B
18-29 HAFERMNEBETREGHNE XNE
Bt BBYT "TEVEIRUERNIEL
BOSINRAFENEZZLERES
(it 2011) - BBE"EMZHRMAN .- TE
NEZHEMANEBERNSNEAFIEZ
THERES SSEREANNER SBIHR
TYERNWER - BRFAA  MEN=EEH
H ZLTE=BREEEERIER IER
MEBPE - URBEXEEYEEERERN
MRS - MSEFABAZHBE R
- HRBEBARNRIWER -

TEYZHRUERN B "EEERNR
EE" M "REESERNER" 94 TR

- WHERHR "SEHNBECNEYERES
THEEN" - REFEEEERREBREEL
BRI (RERTREY - BYPMMEY
A & i
x/482476.html) - UL - B 7V B {RZF A
NEBEBNENER  HRZBEHHERE
NERNRERETENRNDE - BHFRE
ZEZREMBEESYER EVER WEY
ER NMEAEREFEHERRE 7 —2380
EFie %  ARBEXEENERNBZERE
SERUTHE - BRI - 2IKSHHBE 568 (&
TMERRE KB
firdi.org.tw/a_about/) -

REBESEVERREHREEF €5

(https://ibook.antpedia.com/

(https://www.bcrc.
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BiRFRIM EFEEZEELTRRKNASIR

MEVBERENCEERE  SFIRE
& BALRE REEEE RS
FRHSE -

PRLEHEE SMEM RIFIN BBAEN
BRESRTER RAGMERARR
FHER ZENMAE WA EREST

ERENIEEY @R EEZER

DI RBHREENERE - DIsEE
EBANHANABMNY (Espinel-Ingroff
et al. 2004) -
ERBESAEEBNRFRIM LEE
TURAAHE - HVER . RIEER
BUHRAENNEE BRRKEEE
g -

MEMBEERSEENFE HIER
#RRERZEERENREHES
52 KEBEFCRRESNBEHERE
PURR - &Z2)% REESS—EERE
TREEAZRE ; BRENE  WEH
<R REF A
broth) < OR BB R BFE A
(lyophilization) - & & & &k 7 /%
(liquid nitrogen frozen )~ B AT A
(mineral oil) ~ T E R &F X (soil
storage)& (Humber 1997; Shivas &

(frozen in glycerol

Beasley 2005; JE&F 2008; £ 2011) -

FEAFEMEENERL MENeiEx
mAmsE - FEEYRE - TmREYZ
BRI~ ARG ; RN ERERUE

GUsE - & & X ; BEKE
U4 (GPS) RHEIBIHEEZEE) X
EHH REEBURS -

N~ BA 2 AU LENRERED
LA RFEREL -

t - FEERRC - SRR alRE - DIEEE
FEREE AR BRI BN B
EIMEERRORBER -

EEYRRAEREMAREL - HF

ERERNEENRET - REZEHEEEMRY

RIFHEE - DEIREYEIRAE KB R EE

ANEZES - XGRRIMENEIR K E

MEEBNEEY - BRI EMERFREFSD

IR~ UK RSB PR B R B YRR A

BARNRRRFERANE - REEHE

MEEAERRE - ALURFBAMI " EY

RREABHERERO . ZHEY -

 BERAR

MEMERNEE N

MEMEANEE - £E B -BRER
BEMANZREOEZAE  LHEEYR
flommE . ol LERMELFFZMNEER  flHN
BREM @8 BE)  MER £YRa
B -Z2A4EYBSE _RAFVNEE
(Canovas & Iborra 2003) - sk EB =4 DNA
M MEMER (Demain 2000; Lee et al
1998); MAEMERBARERF G RFAPEE
SEAE ISR LTIETHEY REME
MBRGERIRIREREIR - SNESEEYSE
REMA=RN G BB %(Smith 2003) -
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EEYREMRHEERALE YRR
AHBERSERNWELRRE - BEFIRE
BB K BIRN R RE = 40 Bk B BHEZK
BBEZNEFER (Kang etal. 2006) - 7t
HEREEBIRIBEYIE T - R 7 EEDE
BHABRBHEIN  WRETTENE RIS
FREHREYINGE  LHBEEAET
HrORREFEIVIEAR - R bR 2 K5 -
E It - YR IRER W EE K X RTF - BROJ1E
2B EREARICESN - HEEEFMZE
ERRENDEE(CBE AR ESHIM
wHRRE - TEE ARSI AEY R
ERMEZKIE -

BYRRE - RIEERFMENEE
BRI BWARFESRERIEYNEY
E & (agricultural bioterrorism) (Peraica
et al 1999; Madden & Wheelis 2003;
National Research Council 2003) - &= &
FAERSSAERENEYRREH RS
TESHEE  EMFRRFERHESRE
& (Beale et a/ 2002; Madden &Wheelis
2003) - 1999 #F - EEEYREEE (APS)
ZEM "EYRIEEERIEYEDNRHER
MEBZEZDTWIER" HETE (Schaad et
al1999) ; f£2002 FWAPSFEEZET - &
BR T REREDEDLZZHOMERN K-
FEHMNEE - BB ERSLEY - RE
HAEIRRE, EHEN TE RIAIER R
IR RERRZERANR IR R ; WA =B R 2R AD
2Zyu—EBEXEYREPLD - REREES

FARFE - APSER2003F#K" EMENL
AT EEFEEYRHER" WOEAKEE
(National Research Council. 2003) - E 5 5]
N BIEMRE ol RIS R A2 B e
7 AEBMREESRRESEREREN T
REME - EM R R AERRRER M2
BT EIR (BREXGHRREERRT) -
EHEEENEERM -
MEYPERTHAR - B REYTE
MRENERE 2 - EEZ o HASEHY
BRI ARIEBYBERNRER - BAIK
BHTENEEEEAHE#ARCMERRT
ENFER HPoeHERZIELARAR
th 2 4 M 2 45 8 (Sakamoto 2018;
Sanchez-Garcia etal 2020) - EFEE 2 &
A8 #ER BYEREREESEER
(Rathore etal 2017) - R ABE LERH
PN W2 RARBAEEE M - LESh - 1HEAHT
RELEAESBA#ESHEMRS - 6128%
fEES  — s AEMES BEEmEREH
MEEMmAE - IBBREBENNBEEZSSFH
(Ma et al. 2021) - E=BE6EE -
HEENREMSNEE AT aHE
FrERANBEENEBRREZ—  BEMEM
BELTEEEBAIDNE S -

RERI

B RSN EMEIRREPOIRR

EMEREESHEAMEYFERENKE
R - RREHEMEVRBNESIHAEFIR
BMRNEZER - LEEEERA - )R
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RETHEREFREERT  BEEREE
FIR(E - AERFEE M IR (RERBE AW 38
FER - MiEESEREREIAFNEED
LDEHEEEN B -IRS HWR—LEEHE
B BAER (type strain) SKLEEFE
% HEZEREREEREFMARKRIMN
EfEP L o 1R 1890 FF Frantisek Kral 3%
ERISEEAREREY TRHRBE —EME
MWERFEPL - BRIZHRCHBB
568 EEERFH /0 (Caktl & Turkoglu
2011) -

Z25 ERNERRERETEHRE AZHEER

EAEBREABRI (R 1% 2) FEM
BEBHEPEERFPLO (American Type
Culture Collection, ATCC) ; 1970 &£ 8 B#
ESBTHE 10 BEEMENELE
AREL RUTHREEREKSS (World
Federation for Culture Collections - f&7#
WFCQ) - BUBARN G R TRARBUMEM RS
EHRERPL - EEPOLHEFAERER
FHRJEEREHBNERBFHRMNER
Wt 1972 F bR (tEFREERFE S ER)
(https://baike.baidu.com/item/ & & 1R %
/7228416) -
ANEFENEZEHRBEFERET PO

(American Type Culture Collection; ATCC)

= DSMZ (Leibniz-Institut-Deutsche
Sammlung von Mikroorganismen und
Zellkulturen GmbH) * IR & E R ERER
HRERTFPOL-EVPERRE KR PO

(Bioresource Collection and Research
Center; CCRC)- AR T BB RET L=E
SRS EEE -

— EEHBEERED L (American
Type Culture Collection; ATCC )
FEERE - FFREERBENERVIRES

MNE BERAXREMREEFERTSE

AEBNEYERREFZ U - B

RAKRER - EMERNRENALE - =

EAE=—EEXZ2NEEMNRFRL - EEEERE

EREEBHEEFERE P DL (Fungal Genetics

Stock Center - FGSC ) =F BRI EE{RF D

L ( American Type Culture Collection;

ATCC ) IR =B E X E B P DO

(Agricultural Research Service Culture

Collection; NRRL) (https://zh.wikipedia.

org/zh-tw/) -

ATCC ZEIri% 1925 & (https://www.
atccorg/) - Rt R ERERBENMENERE
BE - RERHEEHE (Clark & Geary 1974;
Berns et al 1996) - ATCC &7F 4,000 %i&E A
8- BYNEYARK . e2ARE AR
BE  MHRE BEE =BRNREHYS .
1B 1,500 BEE - 2000 EREEY) - B#E
RENDEZHE M (type culture) L H112
Ty FERAS TEMZE -

ATCC 2—XEAERR TN EIREY
BERPOMZEERBEE - U  RBE-
2= R7 - BIEREMEMAAR AT ERR
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ME - R{EDREMAMFNERER -
ATCC /% 1981 F#E - BR AT & thZ M A 5k
HNZBEIREYERENNSTEHREBZ— (&
2) -

- EEMEmEARkERETEPL (Leibniz-
Institut DSMZ-Deutsche Sammlung
von und

Zellkulturen GmbH; DSMZ)

Mikroorganismen

UREEEA DSMZ - B2 —XEIKARFEH
TYERFREFmREERD 25 80 ZEBEIX
NEF ; AR FEZSRENEVEIRK
f&  (https://www.dsmz.de/dsmz/portrait/
mission) ; 32 £ 2021 & - {r#EE 75,000 &
TYER - BEMEY (B 32,000 ZREAE
Bk~ 690 ZigHAIEE - 7,000 EREEE
MEEEK) - 840 DA BMEN Y ARIEE
- 1,500 ZEEYHS - 940 ZiEMBE 2N
250 @& 52 (plasmids) - DSMZ 2FF & hiE
AR A TN EM R ENNLZ S REW
B EEEE—NEYERINREESE -

DSMZ 1% 2012 & - BE0REEHN
MEZ M EIBE ( The Bacterial Diversity
Metadatabase; BacDive ) (https://www.
dsmz.de/services/online-tools/bacdive) -
ZHBECSERIBRZEVEMRNER ;
£ 2021 F1E-2o/#=3 82,000 ZEEW
#9158 B (https://bacdive.dsmz.de/) -

=S EBEEMERRERMEF D

(Bioresource Collection and
Research Center; BCRC)
SESGABREENMEYERTL - %A

ER PR BB N EYERRTE RIAR P
& (BCRC) BRI TTHMBEIZEARR IR
B W5 (Food Industry Research and
Development Institute, FIRDI) - 1982 &
R EMFNEREREF KTFE PO (Culture
Collection and Research Center; CCRC) -
£ 2001 24 &% BCRC; B EWEN ZE(R
FRESENMEYMEIR  DURHESE - i
R HEFRUEREFR EMRESEREN
oI AMEREE (FHRR/nmns.edu.tw) °
BCRC S2EIR LHEBBRNENEIRR
BFrRLz— FABTEZeEREEEME

BROUNBE RSN SFFEN -

BCRC BrRIKEREFEARNEREEK
21230 6,000 % (2 1,800 #kEE&E - 1,400
HREEREER 2,700 thEfti/AER) - Hop
A 900 ERRSEAVE MK (type strain) - o] ft
EToBEWMREZEHB (FRIR
/nmns.edu.tw) ; BCRC A EREHMEME
BHREMANEREERNERZRT - HI)
BEERMT BN ERE" (1) THRUENMRESR
EREAEMNZNE RERREY,; (2) BB
EEMEZEMRBEEER  FEHEEMR ;
3) EVHEBEBER ZEZEET ; (4) £
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BUBEER ISR, (5) EREE R
flr B # 2 & & AR % " (https://www.
bcrc firdi.org.tw/a_about/) -

RIEYMFAREERERTERPLZH
=

— BEHFEYRERHE
B KB E &

HtREBRBFRBEBESE (WFCQ
(http://www.wfcc.info) (Ma & Sugawara
2011)FEMAE Y MAIRIE EY RN E - &
HEN DB H R IEESZREIRAIREEA
S - ERE 2 RENSIFERE R HH
B - REERERPZENBENER
A% - MIRERAORIER - WFCC T

—ERI R I EE RN BE R BIBE - 23

BERAHAEIEEEMFRAAERZE - 7
RE 62 BRI 500 EIFEYUE - 5
Lot 2 AMERVAES S8  IRBAMB
SEBNEE - ZBIBEEFAEMEYEE
HNEZERER - 2 WFCC B E 7 BE&IE
HEZEHWER - LBt RIECZERN
MEVEBREZDLD - EEREPHSUWME
MRIRWMEY) ; BaEBRIER 7R
BIAABm I EZRMEMANENEIRR
FRIMFE PN (BCRC) REMEMERENS
79 MAEEREYRREEEHENR
FEARRDPL -

BEA B EYRRESNEAERRE
BRT  ERRETEASEMT %R

ERERE ER

BESTHNREEMINEERRE . BE
SEANERRNRERES  TA—E8
B ENIR TR I TRABRNIEE ;
ESEHEHRSEEARNEEDL - B
th TR B BB AR T IR IR S R B RO
BERARENESR MENZEERRE
BEAR (Coffey 2003) -
L TRREMREZRETR, K
57 EIEELE 2018 £ 12 BB B2
BOBMBEEEE  BRELREEEEOH
REERRREMERENER  MERR
BE R EARENEREERGE T
& R E AR A BT R Bl s
MREEN  BA—ERRE - B 8K
EREAB T A EER L R AR
ELENEYERE - eREEFRAEE
BIRIENRES AR B TSR ERSE
B BERaREnFEReRENERE
HWETEE -
EustRA RN T RYEERE
REEEDL MWEEL BRMEEER
eREEKYRE BE  TRERYT B8
I~ T RITR R R RS AT
f& - RTNBHEEBBER : 1. BYURE
(EE A8 5E - 885G 2eREE
Eﬁf'B%%ﬁi%ﬁT(Em*ﬁZE
HMEMER) 4. BYBERIZEES
(BB RAZEBREE) ; 5. BEEER
R mET ; 6. BRER - BB
BRRT; B 7. BEENEYREETAR
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B BRI -

U EREBRIEEREFZT - &
URH - BeERHEREENFTSRERRY
WEYRREARHEERFRE DO - EHEM
FRENABMAMBNNE L #EeE
WEYREMRRREBBERERN - T8
BEHERAERERENTR - IS TER
BEANENREABNERTNE - ATARE
DORBBER :

1. BREHREEYRR - BEEKRRERNE
ZEHEE  BAERFEYRRER - 2
AMENERRERSEEEZRETE
EREHEREENRRER  DREZH
RIREBEEK -

2. ERTHREEHEER - BRERED
ZEBEE  BEXHRETENHES
CHREAEE  WitHAMREEZREH
HRETEEE NG HhiE R

3. TIEIEMREFEFEYRRERHEM

M3 REEVRROBREEE Bz

MR RITIREM T RN EE M B

RER  E MR REE E R ERR
5 -

4. REHEARTHEEYRRNMS o180
ClfEMiREERNFRX  BEAEYRR &
MmREnMEREHRMEEIR o] 17E]
O] FE R 1% /5 2 Bh g e m TR 8 8 & JEL B =
ik

5. BEREXEEENBNEE RN : BEY®m
HBEEXNZHEERRTEMBEEZER

BE T RIREE KM S EYRRIE
RESMRANBEERETER -

6. HUEEERFRFEADZHE: BUBENA
EYRREERMERERZEZPLO
RSB R BRI EBERRIEN 7T
NRERFEZEREE -

7. WIFH SRR ZRIRER - 9 E RSB
FU AR OIIR A IIRE R SR SRR EY)
(ERRE)ZEF5H -

- REAEYIMGEERIREE R RE 2 -
ERZMITHEE BRENREERIR
IRoKiE

1995 FHHFAESAEHB (The World

Trade Organization; WTO) A1 - #E R

R T E5BRIENHTLT - BEE WTO B

RIKREEBAREERESNRA - EY)RE

RERBRETENESHERMEE - BREEA

& (EfEENBEYREE’RBE) (The

Application of Sanitary and Phytosanitary

Measures; SPS % E ) FTRENZERFMIEAX

TREMES  BHAZTURPERAKEERE

R BEREIKEYERIRENEYREF

REMAZ - MRE THZERE Y IRER

BEAETASENAESEYREINT - tRZ

MM EBEMMERERTWEES - RIB

SPS HES 9 If - ERERERER@BED

Bl Ay B IR (iR T2y - DB Hm@EmE

Mt IE e R A RRVAE ] R UL - JBOKH 5o B R

FEZF (AusAID) BB RIGANEZIEBETE -

PZBhBITESER - B 2005 £
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bk " Management of Plant Pathogen
Collections (ISBN 0-9751686-6-5) "“#iii
5E  HHREDERNEKR - B 5 ERF
RATEENERNEES)  BREEYESRE
A REZE REZARE BBEWES
B g, SPERMaEREYER
EMEBRENRITE -
TYEREFOZAMEMAE - O/
BN E AR BE B E IMRYIERE
i L BB NRFERTIER - Wt - 2B5AER
PrEZEAL " B RRERRERE PO
MEBEZ  FBREYREFEEASYHERBREY
RIRERNWELRRE - R 7R HEA I

BEEYZEEENCH AN EERE -

O EEEREZES MR EEE
MEN BB ERNBEEAERR X ; MEE
ELOBERE Sa% - oJREERERGRE
WO NEZERER - PaRREsHms
Mg E -

= EREREEFRXERREZTE EEE

LEEHERE
AETHEHLERHCBELHENE

HEEERL - Bt - £HiE  BEHE - F
YiE - KE - F5E - BiEE - MEBRARKRE
TENRAENESEZ FBRIMIERE
% HAEIEECE 130 et 5

RRXEE 18%  AREEEZES (A
EA - 2019)c EFEZFHBEEAT DU

HHEMETEUEE LERRE BHF

BZEERESHERERZENEE 7
MEEEEERRTEIABEEN TSR
BRNEEEMRFENRKL EMLEERES
EHBEE SHEE NEEmBEAEFER.
EREFEROFRZESLEELIRR
BNB - IS BRE D RAEFRAUE R
ETRE MEERRZEMBRAZRER
o EREEEREARMRE EHEE
REZMHRER AEERNEELREEZE
K BEZARBEBELFZER -OF
RAGEBAERNWBIHRIEEE EEA
BRENEREmBRZERRSHERIRR
A - JIt - FEBRFHNEREEMH
B -EBEmEEBSZA  HRRZEHN 2R
RRR R RREERNREELAREFEA
MREFRSFRRNBE -
BEAHESREMABMEYRIEA
TREGEHEMAE FRESEHEEMEEE
MRIF RSETEEEEEEERZHE
B#fE 2SCREEERAB I ERERE
BEERLE - AL FE  KAEH - FBIE
REHR ZHESERNBRAES  URE
T ORE FEINIERESEMREE -2
BRIRAMEAD BEREEEHEERRE
BUMRZHEMEEZREARHET
HEE DM HIBLER ZEZ R
ZERERER RItEREBNRARERE
AREEERRAREZEENEEBRE -A
6 - I TEYRRERRERER L S
MEMEER BRITHRETENHES
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THBREAER FRSIENANEERE
By - ERREAEBLEEMEMR - B
R EFEREEEREN EBEARH
HEFZRBEEGRF -

M- ERNBERMEVENSEZE BEXE
ERTFEMNANE

MEBEHNBFERA - MEVEESA
Ry ERERESEN =2 (BERM WAk
#HAEH) S BEES TEEHEBRLER’  E
 MMENMWREREFER (BLEH) 2R
ZAIREY M RIEE R 2B T BN IEiE
ENFENSEEMURE 2020)

HAl 2K ESESMERRINE
NEFEBEMERE 1) 8%  HTTemIER
R EVWEREEREF PO
(https://www.bcrc firdi.org.tw/); 2) BHA
BUTBOEAEmABRIMEBHBRTE
MEFEFFD (NITE-IPOD) ~ BIITEBUEA S
mAERNEBRRBREFNEDSTITP O
(NPMD) ; 3) z:H - REEZFMEE ZHE
NEFHE ; 4 BEH - BEEEFRED O
(KCTC) ~ BEMEDREP L (KCCM) - &7
EAMKIFTEESE (KCLRF) REEHEZE

BEEERFRED O (KACC) (B 2020) - ALt -

REBREENSHERE  EOMRNERE
FEIBEE; AP AERER . BREH
EEERERT  BUSERESEESE:
SEAERIREEAGERSEOEEE
MERAESEE -

Bl R E R AR ENRE R B 2 MEM IR
F (fiEMETRA (BUDAPEST TREATY)) -
B 1977 £ 4 A 28 HAEMIINRIEZS
17 WAL 1980 & 8 A 19 HAR - 1RE (8
ZEMEATRLYNAE - BBRRFEMNIIE—
B S 1#AE - o] DIZ2—EFAAE - (B /R
FEREEBHRREEURZINKG
(https://www.wipo.int/treaties/en/
registration/ budapest/) - HREMDMRIE
SENFEFEAERETETIRNEZY K
£ 2020 ERFEmEMRRN ZERENE
BRENSHFEEMNHAEBATCCE 48 (&
2) e

=R Al B PR B Y % IR R R 55 AR R L
FRARTFEBRIRR

BYRENRE  RERREIN HHEER
RENZEEERTERNRT FEEE-
=RARFESFER LREYIREZE -
SEFRXMCRUZBREERRAE DB
BEELN IREEREZENMAEN

Pectobacterium - Dickeya - Pseudomonas

N

Acidovorax - Ralstonia - Burkholderia
Agrobacterium - Xanthomonas<5& - Fah
MAED B A EEE - FERETIREFR
NEYRRAERE  BRERUEBET
ERAREE -t EER S E - WA
RTBBEANZIFEE -

olfpia ~ EmIFY ol BEFE R R IR SR

A1 R BEEEM D BREE RN EEYIREZ RAMSE



[E g - UG A B B ER AR £ i 2 1ERE - IR
REBEmELENBEERSREARSE - 7
REEBEEERBMEEEZER - 8%
BRMAFEHIREE 1929 FRMBURMB
RETEYRBERN - RREZEHRBSREZ
N SABERMREUEMRBMEAR
HHHEBRBEBEZTNMB

VIRES BT EY RS ERRAH

RERFYEERREFELEEMENERR
Rz— BRERREBSEERREZE
BnEg REOBESREBHRS
YR E R B SRR U A -
SREZED 100 EEY RS E S 1E Y
R - IRAIZHEREREAR - 31
B e BRI 258 WE - KT
BER  AER B  EXREABRETH
(MWAEREE - B S BT R FER) F
BASNEZEFEY - BREAEEZERTEN
EYRENEE  AHEBEEZEZFYRER
Al B E R R A b S8 24 -

BRI Z Z AR A ECERER
REFEERRETE  BERETN RS
MEWKRE (WNHRE HE T -B&x-
EERFET)  BERATHREREEZE
YL ERERERELOEF(H)BIRR
Tz AZEnmE - IR - BTE - Ba MIKIR
1E7%)  LHREEVMNREELZE  BE
fEERELRNERE DEMEER BRNE
BENmsNMEREEERBMNEAR (K
% 2017) - BEEMBRNNE - oA

BARLHESDBMRNRLERE - S
BURAERRABBRENIS - BLEAR
BEUMNRMERERY —EENTE 5
BAMREUNARERRZIBER - Z11
MEEKFE - ERMBEERLERES
B BB EEEEN 2R - AL - 7R
oy T EYRREBRERERO L KE
REEBFYRSERIEEREE - B0
PUZERIPA P -

— BOMiEsk SPERBANEMREN
MEER

RETENEMRSBIMBE - JURX
FRELSFNMEREIEHBNR - EAEE
FEEAFHEEDEE ZBA - L4 oI II{F
MRSMREREGED - Z2EHEARER
B2 EMRAEBREAEZBERE
MEENMBEHEERAEEEN - &
ASEERN RAMEESNIMER R
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Table 1. Several general microbial culture collections in the world

RETLETE
Name of Collection

Acronym

FREBER
Country

HEEABm L FXERMAMEYE RRERFITD L
Bioresource Collection and Research Center
http://www.bcrc.firdi.org.tw/wwwbcrc/main.jsp

BCRC

Taiwan, ROC

o

EREH 5O
The International Collection of Vesicular Arbuscular
Mycorrhizal Fungi (https://invam.ku.edu/)

INVAM

USA

EEF i A1) S e PO

Provasoli - Guillard National Center for Culture of
Marine Phytoplankton

http://ccmp.bigelow.org/

CCMP

USA

HEaAXBEAGEEEKRE
E. coli Genetic Stock Center,
http://cgsc.biology.yale.edu/

CGSC

USA

2 B8 Bl R B A P
The United Kingdom National Culture Collection
http://www.ukncc.co.uk/

UKNCC

UK

252 8] Bl 5 R s [5R AL o /0
National Collection of Pathogenic Fungi

https://www.ukbrnc.org/who-we-are/national-
collection-of-pathogenic-fungi-ncpf

NCPF

UK

A1) B WAL P O
Sporometrics Culture Collection of Microorganisms
http://www.sporometrics.com

SCCM

Canada

EM New South Wales K545 i /0
University of New South Wales Culture Collection

ture.html

http://www.babs.unsw.edu.au/about/centres/micro_cul

UNSWCC

Australia
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HZA NITE £MERP L NBRC Japan
NITE Biological Resource Center
https://www.nite.go.jp/en/nbrc/index.html

HARMEMERED O JCM Japan
Japan Collection of Microorganisms
http://www.jcm.riken.go.jp/

Refik Saydam [ 5% 82 Y 1% 25 52 U il P /0 RSKK Turkey
Refik Saydam National Type Culture Collection
https://www.eccosite.org/portfolio-item/rskk/

TR AREEET O NCCB Netherlands
The Netherlands Culture Collection of Bacteria
http://www.cbs.knaw.nl/nccb/

P A U B BV Py CECT Spanish
Spanish Type Culture Collection of Microorganisms

https://www.uv.es/uvweb/spanish-type-culture-
collection/en/spanish-type-culture-collection-
1285872233521 .html

3 B8 K B2 A B 5 CCUG Sweden
Culture Collection University of Goteborg.
https://www.ccug.se/

;A Pasteur BRI FRBVERE /O CIP France
Collection de I'Institut Pasteur
http://www.pasteur.fr/

Helsinki XEEMEB DL HAMBI Finland

HAMBI Microbial Culture Collection, University of
Helsinki

https://researchportal.helsinki.fi/en/equipments/hambi
-microbial-culture-collection-university-of-helsinki

BERARIR:
1. https://microbiology.scu.edu.tw/MIB/wong/courses/inform/site06.htm.

2. Cakty, K., and E. A. Turkoglu. 2011. Microbial culture collections: The essential
resources for life. Gazi University J. Sci, 24(2):175-180.
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Table 2. International depositary authorities under article 7 of the Budapest treaty

RERLOETE
Name of Collection

HRE
Acronym

PRIEEIZX
Country

e mEm T
(FESl=p

EERENEEP/O

Agricultural Research Service Culture
Collection Microbial Genomics and
Bioprocessing Research Unit National
Center for Agricultural Utilization
Research (http://nrrl.ncaur.usda.gov/)

ARS -
NRRL

USA

Jan. 31,1981

EEHEAEERE PO
American Type Culture Collection
http://www.atcc.org/

ATCC

USA

Jan. 31, 1981

Provasoli-Guillard BIZEFEEMMEN -
L Provasoli-Guillard National Center for
Marine Algae and Microbiota
(https://ncma.bigelow.org)

NCMA

USA

Apr. 26, 2013

Leibniz #HFRT-fEBMEY A MMRIEEY P
Iy

Leibniz-Institut - Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH
(DSMZ) https://www.dsmz.de/dsmz/

DSMZ

Germany

Oct. 1, 1981

Bl BR R EMEMRE P

Centre for Agriculture and Bioscience
International (CABI) Culture Collection, UK
Centre (IMI)

https://www.ukbrcn.org/

CABI- IMI

UK

Mar. 31, 1983
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EREMREESYIBERKESRD CCAP UK Sept. 30, 1982
Culture Collection of Algae and Protozoa
(https://www.ccap.ac.uk)

EXRAREERF PO NCTC UK Aug. 31, 1982
National Collection of Type Cultures
https://www.ukbrcn.org/

Bl R T 2B mEFAEE S O NCIMB UK Mar. 31, 1982
National Collections of Industrial, Food
and Marine Bacteria (https://www.ncimb.
com)

BB R £ Y R m iR E i NIBSC UK Dec. 16, 2004
National Institute for Biological Standards
and Control https://www.nibsc.org

EEBEEEEED/O NCYC UK Jan. 31, 1982
National Collection of Yeast Cultures
http://www.ifrn.bbsrc.ac.uk/ncyc/

RO A AR 1 2 RS ULl ECACC UK Sept. 30, 1984
European Collection of Cell Cultures
https://www.culturecollections.org.uk/

RO AT -EEEEWE CCOS Switzerlan | Jan. 16, 2017
Culture Collection of Switzerland AG d

(https://grow -waedenswil.ch/ccos)

Bl XU V) R AE UL CNCM France Aug. 31,1984
Collection nationale de cultures de micro-
organismes (https://research. pasteur.fr/)

EAN T ERSUWE DBVPG Italy Jan. 31, 1997
Collection of Industrial Yeasts

(www.dbvpg.unipg.it/en)
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REEMIORN R T EEREN Y FA PR

Istituto Zooprofilattico Sperimentale della

Lombardia e dell’ Emilia Romagna
“Bruno Ubertini” ( https://www.izsler.it)

IZSLER

Italy

Feb.9, 2015

RIEE o Bi-NEd AR R
Ospedale Policlinico San Martino-Istituto
di Ricovero e Cura a Carattere Scientifico
https://www.ospedalesanmartino.it/

IRCCS

Italy

Feb. 29, 1996

gk mEEREEEWE
Culture Collection of Yeasts (CCY)
http://www.ccy.sk/

ccy

Slovakia

Aug. 31, 1992

REse A IR P /O
Czech Collection of Microorganisms
http://www.sci.muni.cz/ccm

CCM

Czech
Republic

Aug. 31, 1992

EERIR A ERE P 0/LMG AR E
Belgian Coordinated Collections of
Microorganisms/LMG-Bacteria Collection
http://bccm.belspo.be/index.php

BCCMTM/
LMG

Belgium

Mar. 1, 1992

B S ity AR AL B SR P - BRI E MR TF
National Institute of Technology and
Evaluation, Patent Microorganisms
Depositary
http://www.nite.go.jp/en/nbrc/patent/np
md/index.html

NPMD

Japan

Apr. 1, 2004

5 Bl 2 5 R A WAL P O
Korean Agricultural Culture Collection
http://www.genebank.rda.go.kr

KACC

Korea

May 1, 2015
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ERMARAAEESSE KCLRF Korea Aug. 31,1993
Korean Cell Line Research Foundation
http://cellbank.snu.ac.kr

2 [ BA AU B FE LN e KCTC Korea June 30, 1990
Korean Collection for Type Cultures
http://kctc.kribb.re.kr/

BEMAEYERED KCCM Korea June 30, 1990
Korean Culture Center of Microorganisms
http://www.kccm.or.kr/

SHTEMEYUTE VKPM Russia Aug. 31, 1987
All-Russian Collection of Industrial
Microorganism
http://www.genetika.ru/vkpm

1 ZR HT I E UL VKM Russia Aug. 31, 1987
Russian Collection of Microorganisms
http://www.vkm.ru

MR E UL MCC India Apr. 9, 2011
Microbial Culture Collection
http://www.nccs.res.in

FEEZEFMEYEREWNE NAIMCC | India Jul. 28, 2020
National Agriculturally Important
Microbial Culture Collection
https://nbaim.icar.gov.in

MEY AR B RE P O ER E MTCC India Oct. 4, 2002
Microbial Type Culture Collection and
Gene Bank

https://mtccindia.res.in/
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HHREXRBMERNBER-BERERREFP L | CBS Netherlan | Oct. 1, 1981
Westerdijk Fungal Biodiversity Institute- /KNAW ds
Culture Collection of Fungi and Yeasts,
Netherlands

http://www.cbs.knaw.nl/

Lady Mary Fairfax CellBank Australia CBA Australia | Feb. 22, 2010
http://www.cellbankaustralia.com

BARN B E R SR NMI Australia | Sep. 30, 1988
National Measurement Institute
https://shop.measurement.gov.au/

SEEMMERO-VIT BEWIRE VTTCC Finland Aug. 25, 2010
VTT Culture Collection (Technical
Research Centre of Finland)
http://culturecollection.vtt.fi

IR A MY ETE P O MSCL Latvia May 31, 1997
Microbial Strain Collection of Latvia
https://www.gbif.org/grscicoll/institution

JEE 5 S A W) 175 5 USSP O CCMM Morocco | Feb. 20, 2018
Moroccan Coordinated Collections of
Microorganisms

http://www.cnrst.ma

WFNBEREB2EN LEMEYERBWHE O | NCAIM Hungary |Jun.1, 1986
National Collection of Agricultural and
Industrial Microorganisms
http://ncaim.hu

RINA R E R T2 ME A ARIS &R NBIMCC | Bulgaria | Oct. 31,1987
National Bank for Industrial
Microorganisms and Cell Cultures
http://www.nbimcc.org
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HABIBRERERFEE IPOD/NIT | Japan May 1, 1981
International Patent Organism Depositary, | E
National Institute of Technology and
Evaluation
http://www.nite.go.jp/en/nbrc/patent/po
d/index.html

PO SR 4R R T BEA Spain Oct. 28, 2005
Banco Espafiol de Algas
https://marinebiotechnology.org/es

PHIE S SRV ERAE P ) CECT Spain May 31, 1992
Coleccion Espafiola de Cultivos Tipo
(Spanish Type Culture Collection)
http://www.cect.org

REEREMBEmEY M IRET(IAFB)- T | IAFB-CIM | Poland Dec. 31, 2000
T AE YU Oy

IAFB Collection of Industrial Microorganisms
http://www.ibprs.pl

R B A UL P O PCM Poland Dec. 31, 2000
Polish Collection of Microorganisms
https://www.pcm.org.pl

MEKBIEREEM IDAC Canada Nov. 30, 1998
International Depositary Authority of
Canada

https://www.canada.ca/en/

oh ] 85 BY BRI 1 R e P /O CCTCC China Jul. 1, 1995
China Center for Type Culture Collection
http://cctcc.whu.edu.cn

oh B i A= ) B A LA P 1O CGMCC China Jul. 1, 1995
China General Microbiological Culture
Collection Center
http://www.cgmcc.net
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ENMEYBEEE R /O CChRGM | Chile Mar. 26, 2012
Colecciéon Chilena de Recursos Genéticos
Microbianos

http://www.cchrgm.cl

& BR A A ) R A WALl P /0 GDMCC China Jan.1, 2016
Guangdong Microbial Culture Collection
Center

http://www.gimcc.net

FFEKXUEDTR PO CM-CNRG | Mexico Aug. 25, 2015
Coleccion de Microorganismos del Centro
Nacional de Recursos Genéticos

https://cmcnrg.inifap.gob.mx/acerca.html

BERHR:
https://www.wipo.int/export/sites/www/treaties/en/registration/budapest/pdf/idalist.pdf
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The Necessary of Establishing Preservation Center for
Plant Pathogens and Edible Mushrooms

Chin-Chih Chen?, Shiang-Shiuan Yu!, Ying-Huey Cheng?, Mei-Ju Lin?,
Chiao-Wen Huang?, Chia-Hsin Tsai?, Tsung-Chun Lin?,
Yun-Sheng Lu!, and Ting-Fang Hsieh'”

'Plant Pathology Division, Taiwan Agricultural Research Institute, Taichung, Taiwan, ROC.

ABSTRACT

Preservation of plant pathogens is an important resource for pathogen
identification, classification and evolution analysis, and for disease control researches;
the same, preservation of edible mushroom strains is an important resource for keeping
diversity, strain identification and breeding. Through the collection and preservation of
bio-strains, the natural microorganisms such as fungi, bacteria, viruses and mushrooms
were isolated and propagated with the purified culture, or directly maintained on the
original host tissues, and used preservation technology to terminate their growth and
reproduction or to keep them under the semi-permanently dormant state. Long-term
preservation can maintain the original various characteristics, genetic traits, and
biological activities of those bio-resources for a long time. This is a critical measure to
maintain biological resources for subsequent utilization, and is an important treasure of
national biological resources. These resources can be extended to the developments
and applications of agriculture, pharmaceutical, biotechnology and other related
research fields. Over the years, Taiwan' s plant pathologist has got several
achievements in the researches of plant pathogens, disease diagnosis and pathogen
identification technology, as well as the development and cultivation of edible fungi.
Most of the relevant biological resources are scattered and stored in separate research
institutions. For future development, the establishment of a national center for
collection and preservation of plant pathogens and edible fungi, will not only integrate
the relevant resources collected and preserved by various academic institutions or
experimental research institutes over the years, but also be able to demonstrate the
domestic potential on researches of plant diseases and edible fungi. These historically
preserved bio-resources can be effectively utilized, and can be sustainably inherited. In

*Corresponding author.
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the future, the preservation center we built will be organized as a well-managed and
internationally recognized one, and extended the benefits of international resource
exchange and application, mutual benefit and sharing.

Key words: Plant pathogens; Edible mushroom; Preservation center
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