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e 8.6 Improvement
fr _
8.2 Management System 8.9 Management Review Feedback

5.0 Structural Requirements Corrective Action

o~

4.1 Impartiality 8.8 Internal Audit | 7.10 Llizl:ionfurming 7.9 Complaints

i1 1.2 7.4 7.5 - 1.7 7.8
Requests, Selection, Handling Technical Measurement '} (Quality Reporting
tenders & validation & Records Uncertainty Control
contracts verification

of methods

CUSTOMER

6.1 Resource requirements IT 8. Management System

6.2 6.3 6.4 6.5 6.6 111 8.3 8.4

Personnel Facilities & Equipment Traceability Purchasing&  Control of Document Records
Environment Subcontracting  Data Control

A ¢ https://articles.forensicfocus.com/2018/04/20/changes-
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International Seed Testing
Association ( ISTA )
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ATC Advanced Technologies Committee Y

BSC Bulking and Sampling Committee ol iR A =
FST Flower Seed Testing Committee =5 4

FTS Forest Tree and Shrub Seed Committee HAZEAF
GER Germination Committee ¢

MOl Moisture Committee KA

NOM Nomenclature Committee v L&

PTC Proficiency Test Committee . e 4 PR
PUR Purity Committee W

RUL Rules Committee

SHC Seed Health Committee

STA Statistics Committee

STO Seed Storage Committee

TEZ Tetrazolium Committee B3

VAR Variety Committee
VIG Vigour Committee
GMO  GMO Committee Lo i

SSAG  Seed Science Advisory Group - R e e T
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in the
warehouse

seed lot

primary samples

composite sample

submitted sample

duplicate
samples

in the
laboratory

working
samples

other seeds

germination

viability

submitted
sample

moisture
content

rest

other seed
count

inert matter

seed
weight

varietal
purity

vigour

(ISTA Handbook on Seed
Sampling, 3rd edition, 2022)
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fFTHEEFEEE§HTHES #ira W 2022.08
mEFERA 1 % T
¥1¥F RiE ] Gl 1-12117

% SOPI-F-1-BMF LY S St ST eyt A8 - 55 B8t
SLE RS ES A ESE RGN E - LT

iR ERA T RES #i70 W 2022.08
REFRET B % T
F1¥F Rik B3 1-13/17
#% SOP1-F-2 - i+ i E R H MERRE &
HeRIIR B /— R E R AR S 0L S
TR (i) (5 4)
¥ 3 #E B A 530,000 + §/ Brassica cleracea 150
# it %/ Brassica oleracea var. italica 130
it.4F 3./ Brassica oleracea var. boirytis 150
& ¥/ Brassica rapa o0
i+ ¥/ Brassica juncen o0
# ¥/ Brassica napus 150
59 B Apr a8 42,000 & i Citrullus lanatus 80
# £/ Cucumis malo &0
4 i/ Cucumis safivus &0
oyl B & 2,000 # ¥ & f/ Cucurbita pepo 200
¥+ B # A/ Cucurbita moschata 200
# Fuf Cucumis melo &0
A B/ Cucumis safivis 60
¥ F 344 E B 81,000  #/ Brassica cleracea 10
# it %/ Brassica oleracea var. italica 10
it.#E 3./ Brassica oleracea var. botryfis 10
& ¥/ Brassica rapa 10
it %/ Brassica juncea 10

i B

aAf (e D B AR R M TRELRE. c REFHARLEAHE
Wt ThEL &S T3P R — SRy 2 AHT -

st R R
P Heeis T | HesT
s CEAE OE TR BN CR P % !f.; -y
3 L] - ] Mk | Had |Rolekd E£2F |, T
A 9| (rn) | () | (np |EEEL|ZESH
(a ',;_) i = RS S T
et () (sE(d)
|k Oryza sativa L. 30000| 700 70 100 700 140
t 4 S Zea mays L. 40000| 1000 000 100 1000 200
CR Glycine max (L) Merr. 30000| 1000 500 100 1000 200
mEd Phaseolus vulgaris L. 30000| 1000 700 100 1000 200
W Pisum sativum L. s.1. 30000| 1000 000 100 1000 200
Kol |3 E Brassica juncea (L.) Czem. | 10000 40 4 50 40 g
R g Brassica napus L. 10000 100 10 50 100 20
i o & Brassica oleracea L. 10000 100 10 50 100 20
a% Brassica rapa L. 10000 70 7 50 bl 14
HEng _;J.i'jum fuberosum Rottler ex 10000 100 10 50 100 20
preng.
EE Apium graveelsns L. 10000 10 1 50 10 2
TIICI ) y . -
- ) Capsicum spp. 10000 130 15 50 150 30
R Solanum lycopersicum L. | 10000 15 7 50 == o
T Solanum melongena L. 10000 130 15 30 150 3
& B Citrullus lanatus (Thunb) | , e 1000 200
Matem & Nakai 20000| 1000 250 100
®E Coriandrum sativum L. 10000 400 40 - 400 80
a_: LHE _ . |Cucumis melo L. 10000 150 70 50 - -
A~ F )
S Cucumis safivus L. 10000 150 70 50 — =
_ |Cucurbita moschata £
AL e 10000 330 180 50 =
£ B d A [Cucurbita pepo L. 20000| 1000 700 50 1000 200
g Ipomoea aguatic Forssk. 20000 1000 100 - 1000 200
i Lactuca sativa L. 10000 30 3 50 30 3
= A Momondica charantia L. 20000| 1000 450 = 1000 200
ik Abelmoschus asculentus y s 1000 200
(L) Moench 20000| 1000 140
LA EE Amaranthus ficolor L. 3000 10 2 i - i
B Glebionis coronaria (L.) 5000 0 g 5 — -
Cass. ex Spach g
hA&|EAA  |Carica papaya L. 1000 | 100 50 50 - -
B BT R R R TR THRENN B F o
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, ZHELI EE ¢ 78 5 11700
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SN 22.3 5 R 24600
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® 80 a3 i 148,200 4% BecH o 6 5 15000 ~
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— fau 3 —
fta?w?« 20 B ¥ 67,300
B TR - - -
f T - im ¥ 180 1 362900 %
TS 300 i AR 543,100 A H 120 # 5 180200 =
ﬁ—:k % 251 B ¥ 451,800
el 31 - ¥ 61,200
ISTA ﬁ@ ¢ TR 55 - J@i"}:‘é-ﬁ 205,500
ISTA ¢ % 25 - X 75,000
1 2k 1802 Al 3,851,700
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2019 16,691.6

2020 62 44,211.7
i

2021 65 26,505.2

2022 55 23,486.8
., 229

2019 9 3.4
L 2020 33 8.1
ford 2021 6 2.2

2022 25 108.2
5 73
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of the United Nations
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IPPC
* NSHS

e =
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International Plant
Protection Convention

Everything * Go

Announcements
4402218 Tha Report of the 2017 Decamt
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(CLEFSA)

12.02-2018 New IPPC Secretariat guide Preparing a

anitary capaciy development

sirategy now avaiiable!

08-02.2018 The Repars of the Oclober and November

rtual Mestings of the TPPT are posted

01-02-3018 e learning cous roduction to the
Intermational Plant Protiedtion Converfion’ is
availatie

ilable

t Mesting of the IPPC

European and Mediterranean Plant Protection Organization
- s . - - 3 . 0
Organisation Européenne et Méditerranéenne pour la Protection des Plantes 0
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| About EPPO J 4 Eﬁ%mmm of the new OIErEctor-GenE;{)é posr 25
" ] ik in the EU project A
(T, » Workshop for inspectors (York, 13/15 December) EERQ avants
| Meetings |, o ‘o Efficacy Evaluation of Fungicides and .
: 28/30 November) s =
| Plant quarantine | * EPPO Council Session [Antalya, 27/28 September) and listing (Moscow, 2018-06-06/08)
I.I:n ihLIFE L ————— * EPPO Council Colloquium on the use of BCAs in
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International Seed Testing Assocabon - I5TA

National Seed Health System
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7-001a
7-001b
7-002a
7-002b
7-003
7-004
7-005

7-006
7-007
7-008

7-009
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ISTA Seed Health Testmg Methods
N N Y T X 2

Daucus carota
Daucus carota
Daucus carota

Daucus carota

Helianthus annuus

Brassicaceae

Pisum sativum

Phaseolus vulgaris

Linum usitatissimum

Picea engelmannii

Picea glauca

Pinus taeda
Pinus elliottii

‘{f}» ?"‘*

Alternaria dauci
Alternaria dauci
Alternaria radicina
Alternaria radicina
Botrytis cinerea
Leptosphaeria maculans

Ascochyta pisi

Colletotrichum lindemuthianum
Botrytis cinerea

Caloscypha fulgens

Fusarium moniliforme var.
subglutinans
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ISTA Seed Health Testmg Methods

No- [Cop  JPathoeen A EE

7-010
7-011
7-012
7-013
7-014
7-015
7-016
7-017
7-018
7-019

7-020

2023/05/02

Oryza sativa

Oryza sativa

Oryza sativa
Hordeum vulgare
Triticum aestivum
Festuca arundinacea
Glycine max

Linum usitatissimum
Linum usitatissimum

Brassica spp.

Daucus carota

‘ﬁk é"‘*,

Drechslera oryzae

Pyricularia oryzae

Alternaria padwickii

Ustilago nuda

Septoria nodorum
Neotyphodium coenophialum
Phomopsis complex
Alternaria linicola
Colletotrichum lini

Xanthomonas campestris pv.
campestris

Xanthomonas hortorum pv. carotae
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ISTA Seed Health Testmg Methods

B4 oIS LB IS A

No. [Crop  [Pathogen [V epf g

7-021

7-022
7-023

7-024

7-025
7-026

2023/05/02

Phaseolus vulgaris

Triticum spp.

Phaseolus vulgaris
Pisum sativum

Oryza sativa

Cucurbits

Xanthomonas axonopodis pv. phaseoli

Xanthomonas axonopodis pv.
phaseolis var. fuscans

Microdochium nivale

Pseudomonas savastanoi pv.
phaseolicola

Pea Early-Browning Virus
Pea Seed-borne Mosaic Virus

Aphelenchoides besseyi

Squash Mosaic Virus
Cucumber Green Mottle Mosaic Virus
Melon Necrotic Spot Virus
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ISTA Seed Health Testing Methods
N Joop  JPathosen Ve B3 EA

7-027 Hordeum vulgare Pyrenophora teres S ir;l;ﬁ
Pyrenophora graminea

7-028  Solanum lycopersicon = Tobamoviruses (Tobacco mosaic i ;“E»q';i = :)Iia:?; i
virus (TMV) and Tomato mosaic
virus (ToMV))

7-029 Pisum sativum Pseudomonas syringae pv. pisi B 2w f,%]"]&_v}é % )];5
7-030 Valerianella locusta Acidovorax valerianellae FEHEY wREE
7-031 Medicago sativa Ditylenchus dipsaci A

Vicia faba Ditylenchus gigas
7-032 Spinacia oleracea Verticillium dahliae EER X ff‘a
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Testing 53
Laboratory
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2_¥e B

i (ELISA) © s 8 Hiie

ELISA test color maker

Animal antibody to
recognize patient antibody

Patient’s antibody

Single tyvpe of antigen covered
vessel

ELISA test: Without proper single antigen in vessel, test won't indicate anvithin
ith 13 strains just announced it is unlikely correct antigen is there for all sirains.
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7-019a  Brassica spp. Xanthomonas campestris pv. campestris - F = F2 }?ﬁ":fﬁﬁ

7-026 Cucurbits Squash Mosaic Virus =R N S :)]33:%
Cucumber Green Mottle Mosaic Virus 7N % ﬁiﬁ‘,{ X :}?3:%
Melon Necrotic Spot Virus = A B .@_az;g@:)ﬁg—%

7-004  Brassica spp. Phoma lingam L F PR T

® NMmETE R RRBIN A B~ Rl 4RI
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ISTA #& 3 53 #& & st # B3 (Proficiency
test)

® ¢ &ffﬂ“'}ﬁa ”;ﬁ (Phomopsis complex) # #] (2013.01)
@ Lyt e }‘““}I% 7] (Xcc) ¥ Pl (2015.11)
® A ;r;ﬁﬁl,\ ?}?a—ar (CGMMV) # #] (2016.03)
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Phomopsis complex & # P2 %
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Figure 4 : Z-scores all laboratories

Z-scores all laboratories
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Internal Proficiency Test 2015
Xanthomonas campestris pv. campestris on Brassica spp.

Laboratory: Taiwan Seed Improvement and Propagation Station (TSIPS)
Method: ISTA 07-019a

Results
No samples Level of contamination Expected results Your resulfs
1 Low see below Pos
2 High Pos Pos
3 Medium Pos Pos
4 Healthy Neg Neg
S5 Hedlthy Neg Neg
) Medium Pos Pos
7 High Pos Pos
8 Low see below Neg
9 Medium Pos Pos
10 Healthy Neg Neg
11 Low see below Neg
12 High Pos Pos
Pos: positive Cell in grey correspond to lab results different from expected ones

Neg: negative
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ISTA Plant Health Seminar, May 2021

Time Session Speaker
Wednesday,05 May, 2021
Valerie Grimault
16:00 Seminar opening GEVES
Chair of the ISTA Seed Health Technical Committee
IPPC and the global movement of seeds — an overview of ISPM | Stephanie Bloem
16:10=18:30 38 North American Plant Protection Organization
How to secure the global movement of sufficiently healthy seeds | Michael Keller
16:30=18:50 and its connection with the ISPM38 International Seed Federation, ISF
s din Public-Private partnership initiatives in APAC on the Kanokwan (May) Chodchoey
implementation of ISPM38 The Asia and Pacific Seed Association , APSA
17:10 Discussion

MichaelKeller

(SF International Seed Federation
{

How to secure the global movement of
sufficiently healthy seeds
and its connection with the ISPM38

ISTA Plant Health Seminar

= L
Michael Keller . ®1 Kanokwan (May) Chadchoey

IPPC and the global movement of seeds —
an overview of ISPM 38
International movement of seeds

Stephanie Bloem, North American Plant Protection Organization

International Seed Testing Association — ISTA
Plant Health Seminar, May 2021
Session 1 - Regulatory Aspects of Plant Health

May 5, 2021

NAPPO I Intemationial
- Plamt Protectian
- Convention

Kanokwan (May) Chodchoey

APSA

Public and Private Partnership initiatives
in APAC on the implementation of
ISPM38

May Kanokwan Chodchoey (may@apsaseed.org)

On behalf of APSA Standing Committee on International Trade
& Quarantine
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Fusarium wilt in lettuce: challenges for
diagnostics, dynamics and control

John Clarkson
Department of

University of € Warwick Crop Centre, School of Uife Schences, University of Warwick AHDB

s OF calc Bl T Clgtaua el [ =0 =

Andreas Wais.

éCl‘C‘&

Fusarium oxysporum f. sp. lactucae
Is seed a pathway?

Xylella fastidiosa: general traits of a
recently introduced ancient threat

ISTA Plant Health Seminar
12t May 2021 Stefania Loreti
Council for Agricoltural Research and Economics -
Research Centre for Plant Protection and Certification
Sede di Roma, Via C.G. Bertero 22

Italy !“:.

Valerie Grimault, GEVES, FR
« valerie.grimault@geves.fr

GEVES

ACTORS
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atory

Flant Health Seminar
Plant Health Seminar

Upcoming Events | Hosting ISTA Events Sesd

Symposium 2022 | Plant Health Seminar

Past Eventz | Annual Calendar | Annual Meeting 2021

I5TA Plant Health Seminar 2021

Session 1: Regulatory aspects of plant health

IPPC and the global movement of seeds — an overview of ISPM 38. Stephanie Bloem (Morth American
Flant Protection Crganization)

How to secure the global movement of sufficiently healthy seeds and its connection with the
|SPM38. Michael Keller (International Seed Federation, ISF)

Public-Private partnership initiatives in APAC on the implementation of |5PM38. Kanokwan (May)
Chodchosy (The Asis and Pacific Se=d Association , APSA)

Session 2: Plant protection in a changing world

Bezsion 2.1: Mew threats! outbreaks! regulations

Knowledge of tobamovirus-plant interactions helps in understanding and managing the new invasive
tomate brown rugese fruit vinus (ToBRFV). Robent Gibenson (UG Davis College of Agricuhural and
Emvironmental Sciencas)

Assessing the risk of invasive alien plants on plant health for the EFPO region. Rob Tanner (Europsan
and Mediterranean Plant Protection Organization)

‘Candidatus Liberibacter solanacearum’ epidemiclogy : current state of knowledge. Marianne Loiseau
{ANSES-LEW)

Fusarium wilt in lettuce: challenges for diagnostics, dynamics and confrol. John Clarkson (Warnwick Crogp
Centre, School of Life Sciences University of Warwick}

Xylella fastidioza: general traits of a recently introduced ancient threat. Stefania Loreti (CREA DC)

19 May, 2021 1600 CET
Session 2.2: New detection methods
Session 2.3: Alternative contrel measures

For registration follow the link: Registration Session 2.2. and 2.3

For more information open the Programme.

2023/05/02
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news -
Latest Issue of Seed ]
Testing International TERE
et International Seed Testing Association - ISTA
o 680 IFIEEE
sBE

BHEE bit=] SE

ISTA and APSA MoU Signing

ST1 181 April 2021 ISTA a_nd AF_'SA m!( Merﬁorantj.um of Understanding to strengthen seed testing, science and technical
More info » capacity-building in Asia-Pacific.

RulEs 2021 available
online

International
Rules for _
Seed Testing™ ™™

Forest Tree
and Shrub Seed
Committee

Haw 1o schieve ISTA Accreditd 1:32:56

More info = ISTA Plant Health Seminar

2021 Session 1: Regulator...
BEXRE 152X 6 &

How to achieve ISTA
accreditation - Webinar fro...

BEX - 217X -1 ERA

Forest Tree and Shrub Seed

Flower Seed Testing BExwe 53 - 2 ERE

Handbook 2nd Edition

Auailable now
Moare info =

ISTA Reference Pest
=

G,
el 2*‘

FRBEELR fAT DAY

International Seed Testing Association - ISTA - ESRE : 50437 -

Germination Committee
BExs-86% 2 ERE



2023/05/02

66

Rzd @ B pm g i+ mI s it

&) AR BEL R f AT e P A




. R R SR P FE SRR T

P B - o -
TERIIREERES 126
¢ ;g"_:ﬁi . o9y '
e N sl 1400 - - 13.2
Sy R T“ﬁ 5 1000 M| ®[® - 13
T H a1 & = 1000 A olls | 128 X
3 ATy < | ¢ 126 <
7%—& 7%—“\?‘ ° g 800 - ¢ 124 o
e X v~ % g . 1K =
'&*r"éﬁ‘i“ﬂ s DR 125
f‘?‘:ﬁ‘%’f*ﬁ‘xm‘ - 12
SR || | ]l MT1ee wi
¢3iamge O T (W%: S
v 3y K AS 5 p ‘ e %
EEE A & o W B A A - %@ S e 7%%%
M Revenue 2012 @ CAGR % (2013-2018)

(ZF R : 2014 Fruit & Vegetable seed market)
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Yk
A

oAt ,i‘!-n HT F) (Leptospharia maculans (ana. Phoma lingam))
; FD/dymella bryoniae)

Colletotr/chum lindemuthianum)

% % 2w },35 ] (Ascochyta pisi)

;15
=
S SrS
e SRS &

f}% pﬂ (Fusarium oxysporum f. sp. melonis)
Ji 7] (Fusarium oxysporum f. sp. niveum)

2
N E‘:]

Sofl dm ""'Fiﬁii;'éé)ﬁs I?] (Xanthomonas spp.)
g ’ﬁﬁ.ﬁ 3L i) (Pseudomonas syringae pv. tomato)
P Hp A S s ),% ;%‘] (Acidovorax citrulli)

Pseudomonas syringae pv. lachrymanas
Pseudomonas syringae pv. maculicola
Pseudomonas viridiflava
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N Yk s gk X3 F (Cucumber green mottle mosaic virus)
? }f\ M ks J,ia% Cucumber mosaic virus)
5 ivar X T % (Tomato mosaic virus)
B A O S (Tobacco mosaic virus)
B B ?ﬁizﬁ'—{]‘; X B4 (Pea Seed-borne Mosaic Virus)
=T ﬁfs% Squash mosaic virus)

PR A s & (Pepper mild mottle virus)

E- RS Pk «\_L &+ (Melon necrotic spot virus)

BB 5 % }ﬁs & (Pea early browning virus)

7*%0? 3Pk o5 }E # (Tobacco mild green mottle virus)

A N e “" X4 (Pepino mosaic virus)
5 E S E S K s 4 (PSTVA)
H o § &R ! TCDVd)
- s * B m S FECFVd)
W £ 307 i f;,;m (TASVd)
§ 305 %4 (TPMVA)
& @ FHERE RS (CLVA)




2023/05/02

@iagaﬁﬁ%%gégﬁéﬁgﬁ%ﬁ

70

35 ok

S SIS R zgmw PR T
AR R 2 N o

PoFE 2 1 %4 ISTA - ISHI-veg ~ NSHS % & #:nv
ROH 6 R R R E R 2 el Rl R o R R 2
RV it L AN At
PIEE o L iRYRRIES S % N R TR AL T

BT

gEH @

HEE7S

BiRowIEE

mE AEREER
iy EIEECtHEER

b

1B ==

DTEYE

) Frnh EAR AT T

=

R E 1%l
MAE

R



. Bz? @ FREPHpBm g S pIL g e

42 %% B (Phoma lingam)

* International Seed Testing Association. 2008. International Rules for
Seed Testing Annexe to Chapter 7: 7-004: Detection of Phoma lingam
on Brassica spp.
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H & 2 %7 7] (Phoma lingam) & iRl i 42

FE AT P 3 3% FWE g 7 v 5ml €10.2% 2,4-D 4 %

!

E i PS50 AT 0 £ 1,000 4585 (20 B Ex )

13>S-

/l

2 %3 20°C 2 £ 4y (AIF12 )R 12 F28)

¥

2RI %6 BEMAFZ ALY AT G Plingam ihéle ¢ FIE R+ B R
# (pycnidial primordia) & #
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* 7 (P. lingam) 4 E43 & 7]

* 20% ¥ FfE
o« WPk f;,z]j, ( R NASE R BOET ) 5 17.8%

. 1%%5%'1‘%%% FTEHRF (¢ FENANE T Bafdd ) 5 13.2%
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Laboratory

N 5E E%;L:}I% # (Didymella bryoniae)

* Elwakil, M. A. and Ghoneem, K. M. 2002. An improved method of
seed health testing for detecting the lurked seed-borne fungi of
Fenugreek. Pakistan J. Plant Pathol. 1(1):11-13.

* Mathur, S. B. and Kongsdal, O. 2003. Chapter 5. Blotter method.
p89-317. Common laboratory seed health testing methods for
detecting fungi. 1%t ed. 425p. International Seed Testing
Association (ISTA) published. Bassersdorf, CH-Switzerland.
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% & R ) (Colletotricum lindemuthianum)
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& B Er Ty 15 350 x450mm

C. lindemuthianum on PDA
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* International Seed Federation. 2011. The International Seed Health Initiative for

Vegetable Crops (ISHI-Veg): Method for the detection of Xanthomonas spp. in
tomato seeds (version 4).

* International Seed Federation. 2011. The International Seed Health Initiative for
Vegetable Crops (ISHI-Veg): Method for the detection of Xanthomonas spp. on

pepper seeds (version 4).

* Bulletin OEPP/EPPO Bulletin (2013) 43 (1). PM 7/110 (1) Xanthomonas spp.
(Xanthomonas euvesicatoria, Xanthomonas gardneri, Xanthomonas perforans,
Xanthomonas vesicatoria) causing bacterial spot of tomato and sweet pepper,

7-20.

80

* X. vesicatoria

* X. euvesicatoria
* X. perforans

* X. gardneri
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iofd o F L ﬁ%/ﬁa 1 (Xanthomonas spp.) & ] iv#

R ¢ P (R 4o > BT Z P Rk (PBS-Tween) ¥ )

1
l

Xanthomonas % CKTM 32 % A& =& mTMB 32 % & 1o
AR AR S RALSARFA - 3T R EAFENHALY ¢ &
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Pt B~ 42 i1l Xanthomonas A% 5 % 1 YDC 33 % & ¥ & (75 &2

Xanthomonas % YDC 33 % & ¥ 2 F% 2 45 ¢ »

}

¥ Xanthomonas
) E_T Zesr E ”ﬁ

-
3

ks

|

i 7 PCR B3#

(A) Bs-Xe F/R primers 173 bp (B) Bs-Xv F/R prime (C) HpaF F/R pri

1500 bp —

1500 bp —
500 bp —

S00 bp — -

100 bp — 100 bp —
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(Pseudomonas syringae pv. tomato)

* Massimo, Z., Annalisa, S., Carlo, B. and Massimo, M. 2005. Identification
and in planta detection of Pseudomonas syringae pv. tomato using PCR
amplification of hrpZpst. European Journal of Plant Pathology 111: 85-90.
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& 0w i1 3 BB W (PsO)M )R £ 7 R E

FRCEIRAERRE | oo | ,
HTRBEIIAELE | <5 % (PBS) - KBZ 2 KBBC 35 %

|
% IRDNA it 47PCR
}

Wk

(A) MMS5-F/R pnmers 532 bp (B) BACI163-F/R primers 466 bp

ladder diw o MG E ladder 44

! '

o e 28 83 hp i
) .ﬁerrnri:izp;},iﬁﬁ bp SrAf 8532 bp DNA K £
NA R 13
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PBS 1. 1EtEFZEAME

2

4 )
Semi- -
selective 2. DI EE M IE
media: KBZ SEIETOHER
& mSTPsjA

B - Pseudomonasspp. RFEZEUEEE KBZ EEMAE ~ /NMFIE - BE

%LHHZIFF“H*U‘I) ; E MSTPSJA EER BRI - BEERER - PR

‘ REZEFEEER (GE) - (a) Psyringaepv. tomato - (b) P viridiflava - (c)
PC/Chor// + Pc12621 - (d) P cichorii - Pcl12682 -

3R KB EER
KB thﬂ:E Mioia e
[Eah:a 1511 bp
EAEETE .
4 BEEENR R
PCR FE 158

B - sl FEARZEXDITER - E—Ms|FEAE - 1-2 % MM5F/MMS5R (532
bp)  3-4 7% 20F/20R (440 bp) 5-6 % SfL1/SfR2 (379 bp) - 7-8 & cflF/cfIR
(655 bp) + 9-10 % PalF/PalR (350 bp) - 1511 bp % UpBacF/UpBacR Ex{
S| F¥E &S - 1:ddw + 2:Pst + 3:ddw - 4:Pv - 5:ddw - 6:Pc + 7:ddw -

8:cPsm 9ddw ~ 10:cPal -
AR EELR f A LAY
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PCR

Tk oA

i ow A1 43 246 bp i H b ok B 45246 bp s
1511 bp DNA | B f& %+ | | 1511 bp DNA / £ 4% %
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* modified WFB68 broth medium
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Acit Specific primers: SEQID4/ SEQID5

) Insert _
Primers Primer sequence (5’-3') References
size (bp)
SEQID4 246 TCg TCATTA CTg AAT TTCAACA Schaad et al., SHed
SEQIDS CCT CCA CCA ACC AATACgCT 1999 |

1000

s00
4110

Universal primers: UpBacF/ UpBacR i

. Insert . 100
Primers Primer sequence (5’-3') References =
size (bp)
UpBacF TACggCTACCTT gTT ACg ACTT Eden et al.
1511
UpBacR gAAgAg TTT gAT CCT ggCTCA g 1991

FREBBRELR § AT LR RS
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ladder 102 SR R

Ladder 1

R

- 246bp

§- a4 REEE B2 a4 RREE
B D R 1.2.3.4.6.8 % Bl R SR & 34567 2 1
I %HPR 1V IR 246bp 5 %+ PR IR 246bp £
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T F R EFR /@‘“:}}% # (Xanthomonas
campestris pv. campestris) 3 o 5L
2k 7 (Xanthomonas campestris pv.
raphani) Z_ ¥ P
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(Bacterial spot of crucifers)
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0.85% y, ——
{NaCIi@i@} 1. e EFZEAE

mFS &
mCS20ABN

2. DIHFEZEMIEESEETHH

[ . } 3. BIYDC E&E > A TIER
} 4. BAHHENRE (PCR) B

________________________

1518 5. WERLUREMHIFEITER]

________________________

) FRRRELR ¢ e LA

2023/05/02



R RS S F P EENE SR EE &N

mFS &
mCS20ABN

Bl > Xer e mFS EH PR AT X% 3 Pﬁ%ﬂ*ﬁfg’
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BB KRG B
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Primers Insert size(bp) | Primer sequence(5’-3’) References
Xcc2f 200 Tgg gTT TTC gCC TAT CAA AC Leu et al.,
Xcc2r TgC AAC TAT TCC TAg CAC Cg 2010

Xcrl4af 277 CgT TAg CCA ggT AgA AAg Cg Leu etal.,
Xcrldr TCg CTATTT CCATCT ACCCg 2010
BAC16S-F 466 TCCTAC ggg Agg CAg CAg T Koenraadt et
BACI16S-R ggA CTA CCA ggg TAT CTAATC CTg 1T at., 2009

3000 bp

1500 bp

1000 bp

ddw Xe

H64 C6-2 XCRN1 R1

Bl ~ ddw = & F-k2 70 e
Xe 7 ivfllim *ﬁ}ﬁ;@_@@;ﬁ; Gl
Xanthomonas euvesicatoria 2 §, ¥t
PRl > HO64 fr C6-2 5 - F v 2
JE s ] X. campestris pv.

campestris » XCRNI1 fvR1 5 + Z
A do s BE o ) XL campestris

R | ) ] V. raphani °
) R ELR § Ay PR
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(Virus)
EE 3& % (TMV) x?« B A % (PSbmV)
3 ﬂ%ﬁ 4 (SqMmV) fupg*,—z #+ (PMV
7_6}“/," BB & (MNSV) A o
E"«:F.' 4&:1,%5 (PEBV) TP s & (PMMoV)

* Gillet, J. M., Morrissey, S. M., and Ramsdell, D. C. 1986.
Interpreting ELISA data and establishing the positive-negative
threshold. Plant Dis. 70: 722-726.

* ISTA. 2013. International Rules for Seed Testing Chapter 7
Annexes

* 7-024: Detection of Pea Early-Browning Virus and Pea Seed-borne
Mosaic Virus on Pisum sativum (pea)

* 7-026: Detection of Squash Mosaic Virus, Cucumber Green Mottle
Mosaic Virus and Melon Necrotic Spot Virus in cucurbits

) FRB R ELE AT R AS
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Double-antibody sandwich (DAS) ELISA

B ey

- o
> 3.9

Anti-Virus Coating antibody

Antibody-enzyme conjugate
T mg/ml k& M apepf %z A 5 oF
s

405nm/492nm

Ex.ﬂilifi
I
v

1

w5 pF By e iR

P -V B P&
o

foF

T
p

y P
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e ? B3R -TMV, PSbMV and SqgMV

SqMv =
unknown
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# ¥ § i 4% # (Tobacco mosaic virus, TMV) #8084 2 R L8 R

#BUS -

MR FE
L LNt

RWEAMM: | RSt

#;E

L2 BF S &

WRAARAEL

BRERERE

#-% § 8% #(Tobacco mosaic virus, TMV)

M85 (9 R

HEEA KRB

Wit

LA

"2

W 3

w5
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wn A/ 25N
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wwa = I(WEA

! uuh@ I ARA

[ELISA S X o i i ik

405nm/492nm = Sl 4
HALAN 0676
ESfE Y - 1.898

| ANEM - 0.049

ELISA SR a# R
405nm/492nm 2% ¥ i
#0196

ESMEA - 1.898

A SiMAE ¢ 0.049

“[ELISA B E @R

405nm/492nm Z R
HAEN 0470

EEE 1898

A B : 0.049

ELISA # 1 ot 4k o #7 &R
405nm/492nm Z R i i
#4544 0.088

4 1898
RHEM 0,049
ELISA # £ Lt 2
ADSnm/492nm = % ik
WA 0.153

ESE : 1.898

| AL 0.089

PERICRE NI EE BT LR P

4 B3R -TMV, PSbMV and SqMV

W aM s § (Pea seed-borne mosaic virus - PSbMV )
TSRS

R Rl

g

| SRS

BEU:

#rE

WRARRS

e F ik

“mE1

A O
( Pea seed-borne mosaic virus + PSbMV )
04 AF R A

[
[Hez- w¥: | mankak

HWAMR(EIRRS)

WMy B BB

Hik

ELISA #5 & stk 4 447
405nm/492nm = & i i
#2445 0017

E R :0.789
A $ M - 0.009

ik 2

HWMHERR

ELISA 8 R4 4 A
405nmi492nm = & ¥tk
A0 0.242
EME C 0.789
AEHMA 0.0_09

B3

#MA A AN

ELISA s R cii #4
405nm/492nm Z Rl
#2245 0.001

EMEM : 0.789

8 S £ 0.009

Hen L ERK

ELISA 8 J sk 44 fk
405nm/492nm 2 % &
#EH 4 0272

EME4E - 0.789

& %W : 0.009

LI

ELISA # F ot i 47 R
405nm/492nm Z B
#5458 0011

EMMM :0.789

# 8 WAL ¢ 0.009

PRAL

# 8 & 25 #(Tobacco mosaic virus, TMV) & 1 3848 2 a1k &5 £

e L RiELY T

T LA

LY 2 B & N

AEHFEBE

#HaUg

i

BAAAEE -

B H ik

#- 5 & 22 4 & (Tobacco mosaic virus, TMV)
BMELHERAE

e ]

R 45 (k)

fuik

&1

w2

wnn (D 158

ELISA £ & 50 k4 54 1R
405nm/492nm = % i
A 1.326
EHBA C2.219
& #4 B4 © 0.000

WA A E ;@m

ELISA & ¥ stk 4k 447
405nm/492nm %
HaS 0.024

EHEM 2219

B #E : 0.000

i3

wan(D 828

ik 4

ELISA & ¥ o0k 597 K
405nm/492nm = % s i
RS 1.057
ERMa 2219
ﬁﬂ‘ﬂ:{t : 0.000

HME E n‘@ﬁl ;

ELISA # 3 503 16 -2 i
405nmI492nm = % i i
550,048
ERmE : 2219
& # ¥4 © 0,000

ik 5

BAS T .',;

ELISA $ 3 ol ok i 547 ik
405nm/492nm = % i 4
# i 4 0.005

ENMEM 2219

A # %4 0.000
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T E ARG TS AF N RRER S o RAF S ﬁpﬁyﬁsi
R A PauefliE o 3 P E S SAEA o
* 5 & E PEER SR s+ (potato spindle tuber viroid, PSTVd)
* % 0% ¢ &1 #m A (Tomato chlorotic dwarf viroid, TCDVd)
o F AvTE A1t iiﬁr)ﬁai (tomato apical stunt viroid, TASVd)
* i) % &m+ (pepper chat fruit viroid, PCFVd)
* £ A %%kaéﬁf)ﬁsi (columnea latent viroid, CLVd)
* 4 Z’Fi@.'ﬁﬁﬁﬁsjﬁai (tomato planta macho viroid, TPMVd)
* M FT= 41 5% & (hop stunt viroid, HSVd)

VI ON=
JisnE > 2014
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§ v E e S SR A R 1EE A
* &8 5 20,000 $pfEF > & 50 B & 0 & 400 A
B SRR S B ek X B
* Z PEFECF 4R L fFi 4Y & & (2 Steps RT-PCR) £2 T 4 & 47
cHIF 4SS E R SR R PR e 3
5 (5-3) EAN (bp) | (ERIER

GGA CTC CTG ACG TAT ACG AAG GAT C 188 mRNA
AGC AAT GAG ATT CCC CAA TAT CAT
DHL-55F GGG GAA ACC TGG AGC GAA C 55 354 PSTVd
DHL-56R CCT GAA GCG CTC CTC CGA GC TCDVd
GGG ATC CCC GGG GAA AC 59-62 196-228 PSTVd
PospilR AGC TTC AGT TGT (T/A) TCC ACC GGG T -
AGC TTC AGT TGT W TCC ACC GGG T TASVd »
PCFVd »
TPMVd
CLV4F GGG GCT CCT GAG ACC GCTCTT G 59-62 373 cLvd

CLV4R GGG GCA ACT CAGACCGAGC
BRI 2 ERG & KECR Uz e Al 3t
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é ey s %r?iﬁé% ] /?3_3_ ¥ Bl %’,:ll{/wﬁ_‘?:.
fa+ P~
i+ A
¥ BEF: Fe (RNA) 3B~

Reverse Transcription (cDNA Synthesis)

PCR
A: B: C: D: E:
NADH- I ¥R ¥4k DHL- PospilF ~ Pos CLV4F -~ CLV4R
F ~ NADH-R 5 R ke 55F -~ DHL- pilR 313 %+ 51 3 %
51 3 % 1. PSTvd 56R 31 3 %}
2. CLvd W Bl PSTVA ~  d 58] CLVd
PR F A g PSTVd 2 PCFVd -~ TASV
F I 2P TCDVd d 2 TPMVd

A% RNA

Pl =
LEEA  EAEFRNALE R R FEA v F o P e
2 RT-PCR - i ”ﬁ:;ﬁ;, o ‘K\P}?&*Jfﬁ*

R 3

dodk A ~ BA S RBEE Aok ESRRE LD ﬁr%ﬁ'mf’»%ﬁ
|38 &



Rz? 2 TP opIT g S pI g e
§av g R MR A R TR AR

DHL-55F/56R : 354 bp » PSTVd ~ TCDVd # B

AND @ NADH - 188 bp PospilF /1R : Posipviroidae : 196-228 bp

CLVd4F/CLVd4R : CLVd > 373 bp




+
+

3

u

SZ

2013
2014
2015
2016
2017

2018

2019
2020

2021
2022

N
H=nR

i

m
it

3% TAF
18 ) 7@ IR
H4a

=
=]

—

’

A o 21
31

148
156
233

358
464
502
940
692
1,681
5,138

BRHEH | EIXER ) B K
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ok )

Jm RS B mEl/E
2017 2018 2019 2020 2021 2022 =k
Aac 123 143 84 160 40 168 718
Xcc 10 32 23 25 18 15 123
Xev (Xe, Xv, Xp, Xg) 9 31 18 5 44 16 123
Pst 1 2 1 1 5
a Rs 2 6 12 21
Ecc 5 4 4 9
Xcr 11 2 13
Pv 5 8 5
Psm 5 11 5
Cmm 1 1
CGMMV 55 71 94 184 70 185 659
T™MV 5 1 12 4 10 6 38
ToMV 2 1 1 21 2 27
ZYMV 7 9 19 9 2 4 50
CMV 10 7 33 32 17 205 304
CymMV & ORSV 39 22 61
SqgMV 8 29 29 17 17 100
WSMoV 1 5 9 3 3 21
e PMMoV 8 9 14 9 40
me TMGMV 5 5 4 10
ToBRFV 23 52 124 310 509
ToRSV 8 15 6 23
TRSV 2 3 2 5
PSbMV 1 1
ToMMV 1 23 114 24
PepMV 4 2 6 6
TSWV 12 12
INSV 6 6
s viroids on So/anaceae 89 145 89 345 245 531 1444
. Didymella bryoniae 9 9 19 9 14 6 66
B -
Letosphaeria maculans 5 12 9 10 17 53
a&t 358 464 502 940 692 1681 4637
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® T HFFHEMELM
v’ fungi: 400 or 1,000 seeds
v’ bacteria: 20,000~30,000 seeds

v’ virus: 2,000 seeds
v’ viroid: 20,000 seeds

® i RmAK Ao LR £ R
real-time PCR ; ™ PMA( /" p 4z ) W E X § =
FHM R LEREE L AR \

° ;é,%;-}b%fr,; AE o fEEES B R
FEB - AT o

® RAKEAENFHFIARDL BT A
A RBFIEI BT -RBPOFLEF
2gh X S

2023/05/02 FrEERELR AR as




R R S LT EF X N

AR

107

» i g ehFEL

v L4 75

/‘zé]?i':g:“)éﬁ/')

VoRRAEA S 5 kv MRk AE e ES IR
/W@ ﬁ%@@ﬁ" ' > B

2
LT E: & A
jir

©) etk B4R M T

2023/05/02



Seed
Testing

Laboratory

108

2023/05/02

]}E]fr ﬂﬁl
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T #RES - Hee
flEuTEn- 2 2BE
=R ES 2z AE i
faam ThE T lpEEDs o RAEE
EES s EE =5
L= v « EEHEH(2011.04.22~)--Latest Backup 2018.05.28 » [FEEE » £ v O
rsr-----------------------ﬂmr----tr----
*I 20210213 AEBSEESTENSENERSOBEESR
I soeioo0 smnsm s ensennne
*: 20210221 XS ESEEF NS AT EEREIRGRIEERER A
* 1 2021.0222 HESHNFESNEFREER
41 |l 20210223 +ESEETBRAVSZ ENERREH BETHABEESER

12EsERTTeREnE |
258 resmEnessd
EEe T B GR=E0%
HUSEETEES

[

5 EnL

¥ TE

-7
s FREE (C)
FAREE D)

ArminSu (F)

ZEZHE (\\ss-fatssingo
EELEE (\\ixs-fs.tssin.guvl
THIESSHERE (\Mssfs]
armin (\\tss-fs.tssm.gov.tw\,ll
EEEEE (\\tss-fs.tssin.go\l

H H Fl I

- ArminSu (F) 1

o Ei

71EER

T i e B R TR ey R e e e e e e e e

2021.02.25 RE LS EHEEREF THRBEERTS 1105451388
2021.03.26 EESHEMIEFHREES

2021.04.16 BEl T EEE SEEREEN S/ SRRSTRHSSEN
2021.04.23 g EE _PSTVAEPMVISEESEFERER4H

2021.04.23 EEEToBRFVEZENEEREREEFHN A BRESSER
2021.0420 HENEREEHEETH \BESrREEERERSE(EI=...
2021.05.03 EESEE_ N EET TTERER ENTENEZSREST,
2021.06.290 RENSHENMAEERIRH S AT

2021.06.20 FEENBRENENSNAEEREEES AT

2021.07.01 BRI EEANEIEEENEETRABESRE

2021.07.15 HEEEBR A EMBERE RN EEHHToMMVEZENEF ..
2021.08.20 AERN_BRFRITERENRREESHE

202201.03 e EE- A £ HIIZESToMMVEER

20220112 EEEE EHENNERSHEETSESEETRES
20220322 ERLASEEPSTVAREREE

2022.03.30 TEXEEToBRIVISE R RS

20220331 BEETEEEREMR A BEESTS 1114511 DEEHE

s f

20220510 R EE-SESHNEELEESESETEURESSERES  2022/5/10 05:22
2022.05.13 R EE-FEHFEAF RS IEEIBRRERSA.cEEZE@A...  2022/5/13 T 05:14
2022.05.23 HtsFRET@ A ENREREE S BEERRE 2022/5/23 T4 05:28
2022.06.24 FREE-FEEEsSNECEEREESHEEREERE. 2022/6/30 TF01:09
20220715 1N EENRENEERASTras 14 F5 03:29

20220727 ERATEEHENZNAEEET ZToBRVEIABEESE.
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