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L.N. 270 of 2004

PLANT QUARANTINE ACT, 2001
(ACT NO. XVIII OF 2001)

Control of Ralstonia solanacearum (Smith) Yabuuchi et al
Regulations, 2004

IN exercise of the powers conferred by article 32 of the Plant
Quarantine Act 2001, the Minister for Rural Affairs and the Environment
has made the following regulations:-

1. The title of these regulations is the Control of Ralstonia
solanacearum (Smith) Yabuuchi et al Regulations, 2004 and they shall
come into force on 15th May, 2004.

2. The scope of these regulations is to lay down the measures to
be taken against Ralstonia solanacearum (Smith) Yabuuchi et al.,
previously known as Pseudomonas solanacearum (Smith) Smith,
(hereinafter referred to as ‘the organism’), in order to, with respect to
the host plants of the organism listed in Schedule I Section I, to these
regulations (hereinafter referred to as ‘the listed plant material’):(a)
locate it and determine its distribution;(b) prevent its occurrence and
spread; and(c) if found, to prevent its spread and to control it with the
aim of eradication.

3. The Plant Health Department shall conduct annual systematic
official surveys for the organism on the listed plant material originating
in Malta. In order to identify other possible sources of contamination
threatening the production of the listed plant material, the Plant Health
Department shall carry out a risk assessment and, unless no risk of spread
of the organism has been identified during that assessment, it shall, in
production areas of the listed plant material, conduct targeted official
surveys for the organism on plants other than the listed plant material,
including wild solanaceous host plants, as well as on surface water which
is used for irrigation or spraying of listed plant material and on liquid
waste discharged from industrial processing or packaging premises
handling listed plant material and used for irrigation or spraying of listed
plant material. The extent of these targeted surveys shall be determined
according to the risk identified. The Plant Health Department may also
conduct official surveys for the organism on the material, such as
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growing medium, soil and solid waste from industrial processing or
packaging premises.

4. The official surveys provided for in regulation 3 of these
regulations shall be carried out:

(a) for the listed plant material, according to the details set
down in point 1 of Section II, Schedule I to these regulations; and,

(b) for host plants other than the listed plant material, and
for water including liquid waste, in accordance with appropriate
methods and, where appropriate, samples shall be taken and
subjected to official or officially supervised laboratory testing;

(c) where appropriate for other material, in accordance with
appropriate methods.For these surveys, further details of the
inspection procedures and the number, origin, stratification and
timing of collection of samples shall be decided by the Plant Health
Department based on sound scientific and statistical principles and
the biology of the organism and taking into account the particular
production systems of the listed plant material and, as appropriate,
of other host plants of the organism.

5. The details and results of the official surveys provided for in
regulation 3 of these regulations shall be notified each year to the other
Member States and to the Commission in accordance with the provisions
of point 2 of Section II, Schedule I to these regulations. These
notifications shall be submitted by the 1st June except for potatoes use
as farm-saved seed for which the notification shall be submitted by the
1st September. The details and results for crops shall be related to the
previous year’s production.

6. (1) The suspected occurrence or confirmed presence of the
organism in Malta shall be reported to the Plant Health Department.

(2) In each case of suspected occurrence, the Plant Health
Department shall ensure completion of official or officially supervised
laboratory testing using, for the listed plant material, the relevant method
set out in Schedule II to these regulations and in accordance with the
conditions specified in point 1 of Schedule III, or, in all other cases, any
other officially approved method, in order to confirm or refute the
suspected occurrence. In the case of confirmation, the requirements laid
down in point 2 of ScheduleIII shall apply.
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(3) Pending the confirmation or refutation of a suspected
occurrence under regulation 6(2) of these regulations, in each case of
suspected occurrence where, either:

(i) diagnostic symptoms of the disease caused by the
organism have been seen and a positive result in the rapid screening
test(s), as specified in Schedule II section I, point 1 and section II
has been obtained; or,

(ii) a positive result in the screening test(s) as specified in
Schedule II section I, point 2 and section III has been obtained,the
Plant Health Department shall:

(a) prohibit the movement of plants and tubers from
all crops, lots or consignments from which the samples have
been taken, except under their control and provided that it
has been established that there is no identifiable risk of the
organism spreading;

(b) take steps to trace the origin of the suspected
occurrence;

(c) introduce appropriate additional precautionary
measures based on the level of estimated risk, particularly in
relation to production of the listed plant material and the
movement of seed potato lots other than those referred to in
point (a), produced on the place of production from which
the samples referred to in point (a) were taken, in order to
prevent any spread of the organism.

(4) In those cases of suspected occurrence where there is a
risk of contamination of the listed plant material or surface water from
or into another Member State(s), where the suspected occurrence has
been reported in Malta the Plant Health Department shall immediately
notify, according to the risk identified, the details of the said suspected
occurrence to any other Member Stateconcerned, and shall cooperate
with the said Member States. Where any other Member State so notifies
the Plant Health Department, the Plant Health Department shall
introduce precautionary measures in accordance with regulation  3(ii)(c)
of  these regulations and take any further action, as appropriate.

7. (1) lf official or officially supervised laboratory testing,
using, for the listed plant material, the relevant method set out in
Schedule II to these regulations or, in all other cases, any other officially
approved method, confirms the presence of the organism in a sample
taken pursuant to these regulations, the Plant Health Department, having

Where the presence
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confirmed
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regard to sound scientific principles, the biology of the organism and
the particular production, marketing and processing systems of the host
plants of the organism in Malta, shall:

(a) for the listed plant material;

(i) establish an investigation to determine the extent
and primary source(s) of the contamination in accordance with
the provisions of Schedule IV to these regulations, with further
testing in accordance with regulation 6(2) of these regulations,
on, at least, all clonally related seed potato stocks, and,

(ii) designate as contaminated the listed plant material,
consignment and/or lot from which the sample was taken,
and the machinery, vehicle, vessel, store, or units thereof, and
any other objects including packaging material which have
been in contact with the listed plant material from which the
sample was taken; also designate as contaminated, where
appropriate, any field, unit of protected crop production and
place of production from which the listed plant material was
harvested and from which the sample was taken; and for those
samples taken in the growing season, designate as
contaminated any field, place of production, and, where
appropriate, unit of protected crop production from which
the sample was taken, and,

(iii) determine, in accordance with the provisions of
point 1 of Schedule V to these regulations, the extent of
probable contamination through pre- or post-harvest contact,
through production, irrigation or spraying links or through
clonal relationship with the designated contamination, and,

(iv) demarcate a zone on the basis of the designation
of contamination under point (a) (ii) of this sub-regulation,
the determination of the extent of probable contamination
under point (a) (iii) of this sub-regulation, and the possible
spread of the organism, in accordance with the provisions of
point 2(i) of Schedule V to these regulations;

(b) for crops of host plants other than those mentioned under
point (a) where production of the listed plant material is identified
at risk,

(i) establish an investigation in accordance with point
(a)(i) of this sub-regulation;and
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(ii) designate as contaminated the host plants of the
organism from which the sample was taken; and

(iii) determine the probable contamination and
demarcate a zone in accordance with points (a)(iii) and (a)
(iv) of this sub-regulation, respectively, in relation to
production of the listed plant material;

(c) for surface water (including liquid waste discharges from
industrial processing or packaging premises handling listed plant
material) and associated wild solanaceous host plants, where
production of the listed plant material is identified at risk through
irrigation, spraying, or flooding of the surface water,

(i) establish an investigation including an official
survey at appropriate times on samples of surface water and
if present wild solanaceous host plants to establish the extent
of the contamination; and

(ii) designate as contaminated the surface water from
which any sample was taken, to the extent appropriate and
on the basis of the investigation under point (c)(i) of this sub-
regulation; and

(iii) determine the probable contamination and
demarcate a zone on the basis of the designation of
contamination under point (c )(ii) of this sub-regulation, and
the possible spread of the organism taking into account the
provisions of points 1 and 2 (ii) of Schedule V to these
regulations.

(2) The Plant Health Department shall immediately notify
the other Member States and the Commission, in accordance with the
provisions of point 3 of Schedule V, of any contamination designated
under paragraphs l(a)(ii) and l(c)(ii) of this regulation and the details of
the zone demarcation under paragraph 1 (a) (iv) of this regulation and,
where applicable, under paragraph l(c)(iii) of this regulation. The Plant
Health Department shall at the same time submit to the Commission
the additional notification set out at point 4 of Schedule V to these
regulations.

(3) Where the Plant Health Department receives a
notification from other Member States in terms of paragraph 2 of Article
5 of the European Council Directive 98/57, it establish an investigation
in accordance with paragraph l(a)(i) of this regulation and, where
applicable, paragraph l(c)(i) of this regulation and take further action,
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as appropriate, in accordance with regulations (7)1 and (7)2 of these
regulations.

8. (1) The listed plant material designated to be contaminated
under sub- regulation 7(1)(a)(ii) of these regulations may not be planted
and, under the control and approval of the Plant Health Department, it
shall be subjected to one of the provisions of point 1 of Schedule VI to
these regulations, such that it is established that there is no identifiable
risk of the organism spreading.

(2) The listed plant material determined as probably
contaminated under sub-regulation 7(1)(a) (iii) and (c)(iii) of these
regulations including listed plant material for which a risk has been
identified, produced on places of production determined as probably
contaminated under sub-regualtion 7(1)(a)(iii) of these regulations may
not be planted and shall, under the control of the Plant Health
Department, be put to appropriate use or disposal as specified in point 2
of Schedule VI to these regulations, such that it is established that there
is no identifiable risk of the organism spreading.

(3) Any machinery, vehicle, vessel, store, or units thereof,
and any other objects including packaging material, designated as
contaminated under sub regulation 7(1)(a)(ii) of these regulations or
determined as probably contaminated under sub-regulations 7(1)(a)(iii)
and (c)(iii) of these regulations, shall either be destroyed or
decontaminated using appropriate methods as specified in point 3 of
Schedule Vl to these regulations. After decontamination, any such
objects shall no longer be considered contaminated.

(4) Without prejudice to the measures implemented under
sub-regulations 8(1), 8(2) and 8(3) above, in the zone demarcated under
regulation 7(1)(a)(iv) and (c)(iii) of  these regualtions, a series of
measures, as specified in points 4.1 and 4.2 of Schedule VI to these
regulations, shall be implemented. Details of these measures shall be
notified annually to the other Member States and to the Commission.

9. Seed potatoes shall meet the requirements of the Plant
Quarantine Act, 2001  and shall derive in direct line from potato material
obtained under an officially approved programme which has been found
free of the organism in official or officially supervised testing using the
relevant method set out in Schedule II  to these regulations. The testing
shall be carried out by the Plant Health Department:

(a) in cases where there has been confirmed any finding of
the organism in local seed potato production,

Contaminated
material.

Seed  poatatoesAct
XVIII of 2001.
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(i) by testing of the earlier propagations, including the
initial clonal selection and systematic testing of basic seed
potato clones; or

(ii) in cases where it has been established that there is
no clonal relationship, by testing of all basic seed potato clones
or earlier propagations including the initial clonal selection,
and

(b) in other cases, either on each plant of the initial clonal
selection or on representative samples of the basic seed potatoes
or earlier propagations.

10. The holding and handling of the organism is hereby
banned.

11. Without prejudice to the provisions of the Plant Quarantine
Act, 2001, the Plant Health Department may authorise derogations from
the measures referred to in regulations 8 and 10 of these regulations in
accordance with the provisions laid down in the Plant Quarantine
(Harmful Organisms) Regulations, 2004 for trial or scientific purposes,
and for work on varietal selections.

12. (1) The Plant Health may adopt such additional or stricter
measures as may be required to combat the organism or to prevent it
from spreading, insofar as they are in compliance with the provisions
of the Plant Quarantine Act, 2001.(2) The details of these measures
shall be notified to the other Member States and to the Commission.

Prohibition of
holding and
handling of
organism.

Derogations for
experimental and
scientific
purposesAct XVIII
of 2001L.N. 97 of
2004.

Additional
measuresAct XVIII
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ay

 fa
il 

fr
om

 a
dv

an
ce

d 
st

ag
es

 o
f i

nf
ec

tio
n.

 S
ap

ro
ph

yt
ic

 b
ac

te
ri

a 
w

hi
ch

 g
ro

w
 o

n 
di

se
as

ed
 ti

ss
ue

 m
ay

 o
ut

gr
ow

 o
r i

nh
ib

it 
th

e 
pa

th
og

en
 o

n 
th

e 
is

ol
at

io
n 

m
ed

iu
m

. I
f t

he
 is

ol
at

io
n 

te
st

 is
 n

eg
at

iv
e,

 b
ut

 d
is

ea
se

 s
ym

pt
om

s 
ar

e 
ty

pi
ca

l, 
th

en
 is

ol
at

io
n 

m
us

t b
e 

re
pe

at
ed

, p
re

fe
ra

bl
y 

by
 a

 
se

le
ct

iv
e 

pl
at

in
g 

te
st

. 
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(4
) 

R
el

ia
bl

e 
id

en
tif

ic
at

io
n 

of
 a

 p
ur

e 
cu

ltu
re

 o
f R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 is

 a
ch

ie
ve

d 
by

 a
t l

ea
st

 o
ne

 o
f t

he
 te

st
s 

lis
te

d 
in

 s
ec

tio
n 

II
.4

.1
 in

 
co

m
bi

na
tio

n 
w

ith
 a

 p
at

ho
ge

ni
ci

ty
 te

st
 (s

ec
tio

n 
II

.4
.3

).
 S

tr
ai

n 
ch

ar
ac

te
ri

sa
tio

n 
is

 o
pt

io
na

l b
ut

 re
co

m
m

en
de

d 
fo

r e
ac

h 
ne

w
 c

as
e.

 
 

 

 
2.

 D
et

ec
ti

on
 a

nd
 id

en
ti

fi
ca

ti
on

 o
f R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 in

 s
am

pl
es

 o
f p

ot
at

o 
tu

be
rs

 
T

he
 p

ro
ce

du
re

 is
 in

te
nd

ed
 fo

r d
et

ec
tio

n 
of

 la
te

nt
 in

fe
ct

io
ns

 in
 p

ot
at

o 
tu

be
rs

 b
y 

on
e 

or
, p

re
fe

ra
bl

y,
 m

or
e 

sc
re

en
in

g 
te

st
(s

) w
hi

ch
, i

f p
os

iti
ve

, a
re

 
co

m
pl

em
en

te
d 

by
 th

e 
is

ol
at

io
n 

of
 th

e 
pa

th
og

en
; f

ol
lo

w
ed

 b
y,

 in
 c

as
e 

of
 is

ol
at

io
n 

of
 ty

pi
ca

l c
ol

on
ie

s,
 id

en
tif

ic
at

io
n 

of
 a

 p
ur

e 
cu

ltu
re

 a
s R

al
st

on
ia

 
so

la
na

ce
ar

um
. 
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F
lo

w
ch

ar
t r

ef
er

en
ce

s:
 

(1
) S

am
pl

e 
si

ze
: T

he
 s

ta
nd

ar
d 

si
ze

 is
 2

00
 tu

be
rs

. H
ow

ev
er

, t
he

 p
ro

ce
du

re
 c

an
 b

e 
ap

pl
ie

d 
co

nv
en

ie
nt

ly
 fo

r s
am

pl
es

 w
ith

 le
ss

 th
an

 2
00

 tu
be

rs
. 

 (2
) S

cr
ee

ni
ng

 te
st

(s
):

 A
 s

in
gl

e 
te

st
 m

ay
 n

ot
 b

e 
su

ff
ic

ie
nt

ly
 s

en
si

tiv
e 

or
 re

lia
bl

e 
to

 d
et

ec
t R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 in

 a
 s

am
pl

e.
 T

he
re

fo
re

, m
or

e 
th

an
 o

ne
 te

st
 

is
 re

co
m

m
en

de
d 

an
d 

th
es

e 
te

st
s 

sh
ou

ld
 p

re
fe

ra
bl

y 
be

 b
as

ed
 o

n 
di

ff
er

en
t b

io
lo

gi
ca

l p
ri

nc
ip

le
s. 

(3
) 

Im
m

un
of

lu
or

es
ce

nc
e 

(I
F)

 te
st

: T
he

 I
F 

te
st

 is
 a

 w
el

l e
st

ab
lis

he
d 

sc
re

en
in

g 
te

st
. T

hi
s 

is
 a

n 
ad

va
nt

ag
e 

ov
er

 o
th

er
 te

st
s 

w
hi

ch
 a

re
 n

ot
 y

et
 f

ul
ly

 d
ev

el
op

ed
 o

r 
va

lid
at

ed
. T

he
 te

st
 is

 u
se

d 
fo

r 
m

an
y 

ot
he

r 
st

at
ut

or
y 

ba
ct

er
ia

, e
.g

. 
C

la
vi

ba
ct

er
 m

ic
hi

ga
ne

ns
is

 s
ub

sp
. 

se
pe

do
ni

cu
s. 

W
ith

 th
e 

re
ad

in
g 

pa
ra

m
et

er
s 

sp
ec

if
ie

d 
in

 
th

is
 m

et
ho

d 
it 

is
 a

 s
en

si
tiv

e 
te

st
 (s

en
sit

iv
ity

 th
re

sh
ol

d 
of

 1
03 —

10
4  c

el
ls

 p
er

 m
l o

f p
ot

at
o 

ex
tr

ac
t p

el
le

t)
. 

T
he

 c
ri

tic
al

 f
ac

to
r 

fo
r 

th
e 

re
lia

bi
lit

y 
of

 t
he

 t
es

t 
re

su
lt 

is
 t

he
 q

ua
lit

y 
of

 t
he

 a
nt

is
er

um
. 

O
nl

y 
an

tis
er

um
 w

ith
 a

 h
ig

h 
tit

re
 (

m
in

im
um

 2
 0

00
 f

or
 t

he
 c

ru
de

 
an

tis
er

um
) 

is
 a

cc
ep

ta
bl

e 
an

d 
al

l t
es

ts
 m

us
t b

e 
ca

rr
ie

d 
ou

t a
t t

he
 a

nt
is

er
um

 ti
tr

e 
or

 o
ne

 d
ilu

tio
n 

be
lo

w
 th

e 
tit

re
. T

he
 in

di
re

ct
 m

et
ho

d 
is

 p
re

fe
rr

ed
. T

he
 d

ir
ec

t 
m

et
ho

d 
ca

n 
be

 a
pp

lie
d 

if
 th

e 
te

st
 h

as
 a

 le
ve

l o
f s

en
si

tiv
ity

 a
nd

 s
pe

ci
fi

ci
ty

 e
qu

iv
al

en
t t

o 
th

at
 o

f t
he

 in
di

re
ct

 m
et

ho
d.

 

T
he

 IF
 te

st
 h

as
 th

e 
ad

va
nt

ag
e 

of
 s

ub
je

ct
iv

e 
in

te
rp

re
ta

tio
n 

of
 c

el
l s

ta
in

in
g 

m
or

ph
ol

og
y 

an
d 

fl
uo

re
sc

en
ce

 in
te

ns
ity

 w
hi

ch
 p

ro
vi

de
 in

fo
rm

at
io

n 
on

 re
ac

tio
n 

sp
ec

if
ic

ity
. C

ro
ss

 re
ac

tio
ns

 b
y 

se
ro

lo
gi

ca
lly

 re
la

te
d 

ba
ct

er
ia

 fr
om

 s
oi

l o
r a

ss
oc

ia
te

d 
w

ith
 p

ot
at

o 
tis

su
es

 w
ith

 c
el

l m
or

ph
ol

og
y 

of
 R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 a

re
 

co
m

m
on

. T
he

 IF
 te

st
 c

an
 b

e 
us

ed
 a

s 
a 

so
le

 s
cr

ee
ni

ng
 te

st
 a

lth
ou

gh
 in

 c
as

es
 w

he
re

 c
ro

ss
-r

ea
ct

io
ns

 a
re

 s
us

pe
ct

ed
 a

n 
ad

di
tio

na
l s

cr
ee

ni
ng

 te
st

 b
as

ed
 o

n 
a 

di
ff

er
en

t b
io

lo
gi

ca
l p

ri
nc

ip
le

 s
ho

ul
d 

be
 d

on
e.

 In
 s

uc
h 

ca
se

s s
el

ec
tiv

e 
pl

at
in

g 
is

 th
e 

m
os

t a
pp

ro
pr

ia
te

 te
st

. 
 (4

) S
el

ec
tiv

e 
pl

at
in

g:
 W

ith
 th

e 
m

od
if

ie
d 

SM
SA

 m
ed

iu
m

 a
nd

 te
st

in
g 

m
et

ho
do

lo
gy

 s
pe

ci
fi

ed
 in

 th
is

 m
et

ho
d,

 th
is

 is
 a

 s
en

si
tiv

e 
an

d 
se

le
ct

iv
e 

te
st

 fo
r R

al
st

on
ia

 
so

la
na

ce
ar

um
. T

he
 re

su
lt 

is
 a

va
ila

bl
e 

3—
6 

da
ys

 a
ft

er
 s

am
pl

e 
pr

ep
ar

at
io

n.
 T

he
 p

at
ho

ge
n 

is
 o

bt
ai

ne
d 

di
re

ct
ly

 in
 c

ul
tu

re
 a

nd
 c

an
 b

e 
re

ad
ily

 id
en

tif
ie

d.
 F

or
 fu

ll 
ex

pl
oi

ta
tio

n 
of

 it
s 

po
te

nt
ia

l, 
th

e 
te

st
 re

qu
ir

es
 c

ar
ef

ul
 p

re
pa

ra
tio

n 
of

 h
ee

l e
nd

s 
to

 a
vo

id
 s

ec
on

da
ry

 b
ac

te
ri

a 
as

so
ci

at
ed

 w
ith

 th
e 

po
ta

to
 tu

be
r w

hi
ch

 ar
e 

co
m

pe
tit

or
s 

w
ith

 R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 o
n 

th
e 

m
ed

iu
m

 a
nd

 m
ay

 a
ff

ec
t t

he
 d

ev
el

op
m

en
t o

f t
he

 p
at

ho
ge

n.
 S

om
e 

st
ra

in
s 

m
ay

 g
ro

w
 p

oo
rl

y 
as

 th
e 

co
m

po
ne

nt
s 

of
 th

e 
m

ed
iu

m
 m

ay
 a

ff
ec

t t
he

 ta
rg

et
 o

rg
an

is
m

. C
ar

e 
is

 a
ls

o 
re

qu
ir

ed
 to

 d
if

fe
re

nt
ia

te
 R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 f

ro
m

 o
th

er
 b

ac
te

ri
a 

w
hi

ch
 m

ay
 

de
ve

lo
p 

on
 th

e 
m

ed
iu

m
. S

el
ec

tiv
e 

pl
at

in
g 

ca
n 

be
 u

se
d 

as
 a

 s
ol

e 
sc

re
en

in
g 

te
st

 p
ro

vi
de

d 
th

at
 in

 c
as

es
 w

he
re

 in
hi

bi
tio

n 
of

 R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 b
y 

ot
he

r 
ba

ct
er

ia
 o

n 
th

e 
pl

at
es

 is
 s

us
pe

ct
ed

 a
nd

 a
 n

eg
at

iv
e 

te
st

 re
su

lt 
is

 o
bt

ai
ne

d 
th

e 
sa

m
pl

e 
is

 re
te

st
ed

 u
si

ng
 a

 d
if

fe
re

nt
 te

st
 to

 c
on

fi
rm

 o
r r

ef
ut

e 
th

e 
di

ag
no

si
s.

 In
 

su
ch

 c
as

es
, t

he
 IF

 te
st

 is
 th

e 
m

os
t a

pp
ro

pr
ia

te
 te

st
. 

 (5
) 

E
L

IS
A

 te
st

: T
he

 E
L

IS
A

 te
st

 is
 g

en
er

al
ly

 le
ss

 s
en

si
tiv

e 
th

an
 th

e 
IF

 te
st

 (s
en

si
tiv

ity
 th

re
sh

ol
d 

of
 1

04 —
10

5  c
el

ls
 p

er
 m

l o
f p

ot
at

o 
ex

tr
ac

t p
el

le
t)

. T
he

 te
st

 is
 

ch
ea

p 
an

d 
fa

st
 b

ut
 g

en
er

al
ly

 m
or

e 
vu

ln
er

ab
le

 to
 fa

ls
e 

po
si

tiv
e 

(c
ro

ss
 re

ac
tio

ns
) a

nd
 fa

ls
e 

ne
ga

tiv
e 

re
su

lts
 (i

nh
ib

iti
on

 b
y 

ph
en

ol
ic

 m
ol

ec
ul

es
 in

 th
e 

po
ta

to
 

ex
tr

ac
t)

. T
he

 re
qu

ir
em

en
ts

 fo
r a

nt
is

er
um

 s
pe

ci
fi

ci
ty

 a
re

 e
xt

re
m

el
y 

hi
gh

. T
he

 E
L

IS
A

 te
st

 c
an

no
t b

e 
us

ed
 a

s 
a 

si
ng

le
 s

cr
ee

ni
ng

 te
st

. 
 (6

) P
C

R
 te

st
: P

C
R

 h
as

 th
e 

po
te

nt
ia

l f
or

 v
er

y 
se

ns
iti

ve
 d

et
ec

tio
n 

al
th

ou
gh

 th
e 

te
st

 is
 re

ad
ily

 in
hi

bi
te

d 
by

 p
la

nt
 o

r t
ub

er
 e

xt
ra

ct
 c

om
po

ne
nt

s 
re

su
lti

ng
 in

 fa
ls

e 
ne

ga
tiv

es
. S

om
e 

po
ta

to
 c

ul
tiv

ar
s 

co
nt

ai
n 

m
or

e 
in

hi
bi

to
rs

 th
an

 o
th

er
s.

 It
 is

 th
er

ef
or

e 
ne

ce
ss

ar
y 

to
 re

m
ov

e 
th

es
e 

in
hi

bi
to

rs
. T

he
 in

hi
bi

tio
n 

ca
n 

be
 re

du
ce

d 
by

 
di

lu
tio

n 
bu

t t
he

 p
op

ul
at

io
ns

 o
f R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 a

re
 a

ls
o 

di
lu

te
d.

 G
re

at
 c

ar
e 

ha
s 

to
 b

e 
ta

ke
n 

in
 a

ll 
st

ep
s 

of
 s

am
pl

e 
an

d 
te

st
 p

re
pa

ra
tio

n 
to

 p
re

ve
nt

 
co

nt
am

in
at

io
n 

w
hi

ch
 w

ou
ld

 re
su

lt 
in

 fa
ls

e 
po

si
tiv

e 
te

st
s.

 F
al

se
 p

os
iti

ve
s 

co
ul

d 
al

so
 a

ri
se

 fr
om

 s
eq

ue
nc

e 
ho

m
ol

og
y 

of
 o

th
er

 o
rg

an
is

m
s.

 F
or

 th
es

e 
re

as
on

s 
th

e 
di

re
ct

 P
C

R
 c

an
no

t b
e 

us
ed

 a
s 

a 
so

le
 s

cr
ee

ni
ng

 te
st

. 
 (7

) 
E

nr
ic

hm
en

t t
es

t: 
In

cu
ba

tin
g 

po
ta

to
 e

xt
ra

ct
 p

el
le

t s
am

pl
es

 in
 a

 s
em

i-s
el

ec
tiv

e 
br

ot
h,

 s
uc

h 
as

 m
od

if
ie

d 
SM

SA
 b

ro
th

, a
llo

w
s 

m
ul

tip
lic

at
io

n 
of

 R
al

st
on

ia
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so
la

na
ce

ar
um

. M
or

e 
im

po
rt

an
t p

er
ha

ps
, i

t a
ls

o 
di

lu
te

s 
po

te
nt

ia
l i

nh
ib

ito
rs

 o
f t

he
 E

L
IS

A
 o

r P
C

R
 te

st
. R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 in

 e
nr

ic
hm

en
t b

ro
th

 c
an

 th
us

 
be

 d
et

ec
te

d 
by

 IF
, E

L
IS

A
 a

nd
 P

C
R

. W
e 

do
 n

ot
 re

co
m

m
en

d 
th

at
 d

ir
ec

t p
la

tin
g 

is
 m

ad
e 

fr
om

 th
e 

en
ri

ch
ed

 b
ro

th
s.

 T
he

se
 e

nr
ic

hm
en

t m
et

ho
ds

 h
av

e 
no

t b
ee

n 
th

or
ou

gh
ly

 tr
ie

d 
an

d 
te

st
ed

. T
he

y 
ar

e 
in

cl
ud

ed
 h

er
e 

be
ca

us
e 

th
ey

 h
av

e 
go

od
 p

ot
en

tia
l. 

H
ow

ev
er

, b
ec

au
se

 o
f t

he
 re

la
tiv

e 
la

ck
 o

f e
xp

er
ie

nc
e 

w
ith

 th
em

, t
he

y 
ca

nn
ot

 b
e 

us
ed

 a
s 

so
le

 d
et

ec
tio

n 
m

et
ho

ds
. 

 (8
) B

io
as

sa
y 

te
st

: T
he

 b
io

as
sa

y 
te

st
 is

 u
se

d 
fo

r i
so

la
tio

n 
of

 R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 fr
om

 p
ot

at
o 

ex
tr

ac
t p

el
le

ts
 b

y 
se

le
ct

iv
e 

en
ri

ch
m

en
t i

n 
a 

ho
st

 p
la

nt
 a

nd
 

ca
n 

be
 d

on
e 

on
 to

m
at

o 
pl

an
ts

 o
r e

gg
pl

an
ts

. T
he

 te
st

 re
qu

ir
es

 o
pt

im
al

 in
cu

ba
tio

n 
co

nd
iti

on
s 

as
 s

pe
ci

fi
ed

 in
 th

is
 m

et
ho

d.
 B

ac
te

ri
a 

in
hi

bi
to

ry
 to

 R
al

st
on

ia
 

so
la

na
ce

ar
um

 o
n 

th
e 

SM
SA

 m
ed

iu
m

 w
ill

 m
os

t l
ik

el
y 

no
t i

nt
er

fe
re

 in
 th

is
 te

st
. 

 (9
) C

on
fi

rm
at

io
n 

te
st

(s
):

 R
el

ia
bl

e 
id

en
tif

ic
at

io
n 

of
 a

 p
ur

e 
cu

ltu
re

 o
f R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 is

 a
ch

ie
ve

d 
by

 a
t l

ea
st

 o
ne

 o
f t

he
 te

st
s 

lis
te

d 
in

 s
ec

tio
n 

II
.4

.1
. i

n 
co

m
bi

na
tio

n 
w

ith
 a

 p
at

ho
ge

ni
ci

ty
 te

st
 (s

ec
tio

n 
II

.4
.3

.)
. S

tr
ai

n 
ch

ar
ac

te
ri

sa
tio

n 
is

 o
pt

io
na

l b
ut

 re
co

m
m

en
de

d 
fo

r e
ac

h 
ne

w
 c

as
e.

 
 

 

 
SE

C
T

IO
N

 I
I 

D
ia

gn
os

is
 o

f 
br

ow
n 

ro
t 

in
 p

ot
at

o 
tu

be
rs

 a
nd

 o
f 

ba
ct

er
ia

l w
ilt

 in
 p

ot
at

o 
an

d 
to

m
at

o 
pl

an
ts

 

 
 

 
1.

 S
ym

pt
om

s 
1.

1 
Sy

m
pt

om
s 

in
 p

ot
at

o 
Th

e 
po

ta
to

 p
la

nt
. T

he
 e

ar
ly

 s
ta

ge
 o

f i
nf

ec
tio

n 
is

 w
ilt

in
g 

of
 th

e 
le

av
es

 to
w

ar
ds

 th
e 

to
p 

of
 th

e 
pl

an
t a

t h
ig

h 
te

m
pe

ra
tu

re
s 

du
ri

ng
 th

e 
da

y 
w

ith
 re

co
ve

ry
 a

t n
ig

ht
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W
ilt

in
g 

be
co

m
es

 ra
pi

dl
y 

ir
re

ve
rs

ib
le

 a
nd

 re
su

lts
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 th
e 

de
at

h 
of

 th
e 

pl
an

t. 
T

he
 v

as
cu

la
r t

is
su

e 
in

 tr
an

sv
er

se
ly

 c
ut

 s
te

m
s 

fr
om

 w
ilt

ed
 p

la
nt

s 
m

ay
 b

ec
om

e 
br

ow
n 

an
d 

a 
m

ilk
y 

oo
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 e
xu

de
s 

fr
om

 th
e 

cu
t s

ur
fa

ce
 o

r c
an

 b
e 

ea
si
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 e

xp
re

ss
ed
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y 

sq
ue

ez
in

g.
 W

he
n 

a 
cu

t s
te

m
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 p
la

ce
d 

ve
rt

ic
al

ly
 in

 w
at

er
, t

hr
ea

ds
 o

f 
sl

im
e 

w
ill

 s
tr

ea
m

 fr
om

 th
e 

va
sc

ul
ar

 b
un

dl
es

. 
Th

e 
po

ta
to

 tu
be

r.
 P

ot
at

o 
tu

be
rs

 m
us

t b
e 

cu
t t

ra
ns

ve
rs

el
y 

cl
os

e 
to

 th
e 

he
el

 (=
 s

to
lo

n)
 e

nd
. T

he
 e

ar
ly

 s
ta

ge
 o

f i
nf

ec
tio

n 
is

 a
 g

la
ss

y 
ye

llo
w

 to
 li

gh
t b

ro
w

n 
di

sc
ol

or
at

io
n 

of
 th

e 
va

sc
ul

ar
 ri

ng
 fr

om
 w

hi
ch
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 p

al
e 

cr
ea

m
 o

oz
e 

em
er

ge
s 
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on

ta
ne

ou
sl

y 
af

te
r a

 fe
w

 m
in

ut
es

 o
r w

he
n 

ge
nt
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 p

re
ss

ur
e 

is
 a

pp
lie

d 
w

ith
 th

e 
th

um
bs

 o
n 

th
e 

sk
in

 n
ea

r t
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 c
ut

 s
ur

fa
ce

. L
at

er
, t

he
 v

as
cu

la
r d

is
co

lo
ra

tio
n 

be
co

m
es

 m
or

e 
di

st
in

ct
 b

ro
w

n 
an

d 
th

e 
ne

cr
os

is
 c

an
 e

xt
en

d 
in
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 th

e 
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re
nc

hy
m

at
ou
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su
e.

 In
 a

dv
an

ce
d 

st
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, t
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 in

fe
ct

io
n 

br
ea
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 o

ut
w

ar
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 fr
om

 th
e 

he
el

 e
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 a
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 th
e 
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 w
hi

ch
 m

ay
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lt 
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h-
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ow
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 s
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ht
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un

ke
n 

le
si
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s 
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 th

e 
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ch
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ac

te
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a 
m

ay
 o

oz
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 c
au

si
ng

 s
oi

l p
ar
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le
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er
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 1.

2 
Sy

m
pt

om
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in
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at
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Th
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m
at

o 
pl

an
t. 

T
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 th
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ap

pe
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an
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ou
ng
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ea
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 U

nd
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 fa
vo
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l c
on

di
tio
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r t
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 p
at

ho
ge

n 
(s
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l t

em
pe

ra
tu
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bo
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 s

at
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at
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 e
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st
y 
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d 

w
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in
g 
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w
s 

w
ith

in
 a

 fe
w

 d
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an
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 U
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 c
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oi
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el
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) l
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 d
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e 

st
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 o
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 c
ut

 c
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 d
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R
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ng
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 p
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st
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 w
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g 
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em
s 

ca
n 

be
 a

ss
es

se
d 

by
 th
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 b
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f b
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 b
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 b
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 p
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 D
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 p
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ra
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 b
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 b
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E
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 p
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r o
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oz
e 

or
 th
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 p
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 c
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si
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 b
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f c
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 d
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w
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ve
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l t
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e 
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 b
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e 
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) 

Fl
oo

d 
th

e 
fi

xe
d 
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ea

r w
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 1
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eo
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 b
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m
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) D
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e 
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ut
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br

ie
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g 
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p 
w

at
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at
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 p
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e 
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t t
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h 
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en
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 ru
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g 
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p 
w
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t d
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R

em
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st
en
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ro
p 
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 c
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. 
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Ex
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in
e 
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e 

st
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d 
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n 

ep
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m
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50
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 o
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r b
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s.

 A
ls
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e 
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m
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gh
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o 
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e 
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 c
el

l 
m
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st
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ia
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ru
m
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n 
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k 
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(1
) F
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od
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e 
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d 
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ea
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 0
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 S
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an
 b
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 B
 s
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n 
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0 

m
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es
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m
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en
t t
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(2
) D

ra
in

 o
ff

 th
e 

st
ai

ni
ng

 s
ol

ut
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n.
 W

as
h 

br
ie

fl
y 

in
 ta

p 
w

at
er

. R
em

ov
e 

ex
ce

ss
 w

at
er

. R
em

ov
e 

ex
ce

ss
 w

at
er

 w
ith
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ss

ue
 p

ap
er
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(3

) D
ip

 th
e 

sm
ea

r b
ri

ef
ly

 in
 x

yl
ol

. B
lo

t d
ry

 o
n 

tis
su

e 
pa

pe
r.

 C
au

tio
n!

 X
yl

ol
 is

 a
 h

ar
m

fu
l p

ro
du

ct
. W

or
k 

in
 a

 fu
m

e 
ca
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ne

t. 
(4

) F
lo

od
 th

e 
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ea
r w

ith
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 (w
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) a
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eo
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 s
af

ra
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n 
an

d 
le

av
e 
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r 1

0 
se

co
nd

s 
at

 a
m

bi
en

t t
em

pe
ra

tu
re

. C
au

tio
n!

 S
af

ra
ni

n 
is

 a
 h

ar
m

fu
l p

ro
du

ct
. W

or
k 

in
 a

 
fu

m
e 

ca
bi

ne
t. 

(5
) W

as
h 

in
 g

en
tly

 ru
nn

in
g 

ta
p 

w
at

er
. B

lo
t d

ry
 o

n 
tis

su
e 

pa
pe

r.
 A

pp
ly

 a
 c

ov
er

sl
ip

. 
(6

) 
E

xa
m

in
e 

th
e 

st
ai

ne
d 

sm
ea

r w
ith

 a
 li

gh
t m

ic
ro

sc
op

e 
us

in
g 

tr
an

sm
itt

ed
 li

gh
t u

nd
er

 o
il 

im
m

er
si

on
 a

t a
 m

ag
ni

fi
ca

tio
n 

of
 1

 0
00

. 
PH

B
 g

ra
nu

le
s 

in
 c

el
ls

 o
f R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 s

ta
in

 b
lu

e-
bl

ac
k.

 T
he

 c
el

l w
al

l s
ta

in
s 

pi
nk

. 
 O

th
er

 te
st

s 
O

th
er

 a
pp

ro
pr

ia
te

 s
cr

ee
ni

ng
 te

st
s 

ar
e 

th
e 

IF
 te

st
 (s

ec
tio

n 
II

I.
2)

, t
he

 E
L

IS
A

 te
st

 (s
ec

tio
n 

II
I.

3)
 a

nd
 th

e 
PC

R
 te

st
 (s

ec
tio

n 
II

I.
4)

. 
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 p
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3.

1 
R
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e 
oo

ze
 o

r s
ec

tio
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f d
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ed
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ss
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e 

va
sc
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ar

 ri
ng
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 th

e 
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 tu
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r o
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ro
m
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e 
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 s
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an
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e 
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f p
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m

al
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 d
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M
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 b
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 3.
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 3.

3 
T

ra
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fe
r a

 s
ta
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ar

d 
vo
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m

e 
of
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e 

su
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en
si
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nd
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e 
di

lu
tio

ns
 o
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to
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 g

en
er

al
 n

ut
ri

en
t m

ed
iu

m
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A
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A
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nd

 S
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, A
pp

en
di
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 a
nd

/o
r o

n 
to

 
K

el
m

an
's 

te
tr

az
ol

iu
m

 m
ed

iu
m

 (A
pp

en
di

x 
1)

 a
nd

/o
r o

n 
to

 S
M

SA
 s

el
ec

tiv
e 

m
ed

iu
m

 (A
pp

en
di

x 
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. S
pr

ea
d 

or
 s

tr
ea

k 
w

ith
 a

n 
ap

pr
op

ri
at

e 
di

lu
tio

n 
pl

at
in

g 
te

ch
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qu
e.

 If
 c
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er
ed

 u
se

fu
l, 

pr
ep

ar
e 

se
pa

ra
te

 p
la

te
s 

of
 e

ac
h 

m
ed

iu
m

 u
se

d 
w

ith
 a

 d
ilu

te
d 

ce
ll 

su
sp

en
si

on
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ul
tu
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 o

f a
 v

ir
ul

en
t b

io
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e 

3 
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ra
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 o
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R
al

st
on

ia
 s

ol
an

ac
ea

ru
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a 
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e 
co
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 3.
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In
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te
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e 
pl

at
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 d
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. I

nc
ub

at
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n 
m

ay
 b

e 
pr

ol
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ge
d 

to
 s
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ay
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 g

ro
w
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 s
lo

w
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 c

ol
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ie
s 

on
 S

M
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te
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te

n 
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m

e 
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 d
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O

n 
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e 
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ne
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l n
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t m
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ir
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en
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ru
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 d
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la
r a

nd
 fl

ui
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l c
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 c
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 c
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 d
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yr
ou

s,
 d
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 c
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e.

 S
et

 a
si

de
 a

ny
 tu

be
r w

ith
 s

ym
pt

om
s 

or
 s

ev
er

e 
ro

tti
ng

 a
nd

 te
st

 s
ep

ar
at

el
y 

(s
ec

tio
n 

II
). 

 1.
2 

C
ol

le
ct

 th
e 

he
el

 e
nd

s 
in

 a
 c

lo
se

d 
co

nt
ai

ne
r.

 P
re

fe
ra

bl
y,

 th
e 

he
el

 e
nd

s 
sh

ou
ld

 b
e 

pr
oc

es
se

d 
im

m
ed

ia
te

ly
. I

f t
hi

s 
is

 n
ot

 p
os

si
bl

e,
 s

to
re

 th
em

 fo
r n

ot
 m

or
e 

th
an

 2
4 

ho
ur

s 
or

, a
t 4

 °
C

, f
or

 n
ot

 lo
ng

er
 th

an
 7

2 
ho

ur
s. 

 1.
3 

Pr
oc

es
s 

th
e 

he
el

 e
nd

s 
by

 o
ne

 o
f t

he
 fo

llo
w

in
g 

pr
oc

ed
ur

es
: 

(i
) 

T
ra

ns
fe

r t
he

 h
ee

l e
nd

s 
in

to
 a

n 
ap

pr
op

ri
at

e 
co

nt
ai

ne
r.

 A
dd

 a
 s

uf
fi

ci
en

t v
ol

um
e 

of
 m

ac
er

at
io

n 
bu

ff
er

 (A
pp

en
di

x 
2)

 to
 c

ov
er

 th
e 

he
el

 e
nd

s.
 

C
om

m
in

ut
e 

th
e 

he
el

 e
nd

s 
in

 a
 W

ar
in

g 
B

le
nd

er
 o

r b
y 

U
ltr

a 
T

hu
rr

ax
 u

nt
il 

co
m

pl
et

e 
ho

m
og

en
is

at
io

n 
ha

s 
ju

st
 b

ee
n 

ac
hi

ev
ed

. A
vo

id
 e

xc
es

si
ve

 
ho

m
og

en
is

at
io

n.
 A

llo
w

 th
e 

m
ac

er
at

e 
to

 s
oa

k 
fo

r 1
5—

30
 m

in
ut

es
. 

(ii
) 

T
ra

ns
fe

r t
he

 h
ee

l e
nd

s 
in

to
 a

n 
ap

pr
op

ri
at

e 
co

nt
ai

ne
r.

 A
dd

 a
 s

uf
fi

ci
en

t v
ol

um
e 

of
 m

ac
er

at
io

n 
bu

ff
er

 to
 c

ov
er

 th
e 

he
el

 e
nd

s.
 P

la
ce

 th
e 

co
nt

ai
ne

r 
on

 a
 ro

ta
ry

 s
ha

ke
r.

 In
cu

ba
te

 a
t 5

0—
10

0 
rp

m
 fo

r 4
 h

ou
rs

 a
t 2

0 
°C

—
22

 °
C

 o
r 

fo
r 

16
—

24
 h

ou
rs

 a
t 4

 °
C

. 
(ii

i)
 

T
ra

ns
fe

r t
he

 h
ee

l e
nd

s 
in

to
 a

 s
tr

on
g 

di
sp

os
ab

le
 m

ac
er

at
io

n 
ba

g 
(e

.g
. S

to
m

ac
he

r b
ag

 w
ith

 d
im

en
si

on
s 

10
5 

m
m

 ×
 1

50
 m

m
, r

ad
ia

tio
n 

st
er

ile
). 

C
ru

sh
 th

e 
he

el
 e

nd
s 

ca
re

fu
lly

 w
ith

 a
n 

ap
pr

op
ri

at
e 

to
ol

, e
.g

. a
 h

am
m

er
, u

nt
il 

co
m

pl
et

e 
ho

m
og

en
is

at
io

n 
ha

s 
be

en
 a

ch
ie

ve
d.

 A
dd

 a
 s

uf
fi

ci
en

t 
vo

lu
m

e 
of

 m
ac

er
at

io
n 

bu
ff

er
 to

 c
ov

er
 th

e 
he

el
 e

nd
s.

 A
llo

w
 th

e 
m

ac
er

at
e 

to
 s

et
tle

 fo
r 1

5—
30

 m
in

ut
es

. 
 1.

4 
E

xt
ra

ct
 th

e 
ba

ct
er

ia
 fr

om
 th

e 
pr

oc
es

se
d 

he
el

 e
nd

s 
by

 o
ne

 o
f t

he
 fo

llo
w

in
g 

pr
oc

ed
ur

es
: 

(i)
 

D
ec

an
t t

he
 m

ac
er

at
e 

ge
nt

ly
 in

 a
 c

en
tr

if
ug

e 
tu

be
 w

hi
le

 le
av

in
g 

th
e 

de
br

is
 in

 th
e 

co
nt

ai
ne

r o
r b

ag
. I

f t
he

 d
ec

an
te

d 
m

ac
er

at
e 

is
 c

lo
ud

y,
 c

en
tr

if
ug

e 
at

 n
ot

 m
or

e 
th

an
 1

80
 g

 fo
r 1

0 
m

in
ut

es
 a

t a
 te

m
pe

ra
tu

re
 b

el
ow

 1
0 

°C
. C

en
tr

if
ug

e 
th

e 
de

ca
nt

ed
 m

ac
er

at
e,

 o
r t

he
 s

up
er

na
ta

nt
 fr

om
 th

e 
fi

rs
t 

ce
nt

ri
fu

ga
tio

n 
st

ep
, a

t 7
 0

00
 g

 fo
r 1

5 
m

in
ut

es
 o

r a
t 1

0 
00

0 
g 

fo
r 1

0 
m

in
ut

es
 a

t a
 te

m
pe

ra
tu

re
 b

el
ow

 1
0 

°C
. D

is
ca

rd
 th

e 
su

pe
rn

at
an

t w
ith

ou
t 

di
st

ur
bi

ng
 th

e 
pe

lle
t. 

(ii
) 

Fi
lte

r t
he

 m
ac

er
at

e 
th

ro
ug

h 
a 

fi
ltr

at
io

n 
sy

st
em

 w
ith

 p
or

e 
si

ze
 o

f 4
0—

10
0 

µm
. E

nh
an

ce
 fi

ltr
at

io
n 

us
in

g 
a 

va
cu

um
 p

um
p.

 C
ol

le
ct

 th
e 

fi
ltr

at
e 

in
 a

 
ce

nt
ri

fu
ge

 tu
be

. W
as

h 
th

e 
fi

lte
r w

ith
 m

ac
er

at
io

n 
bu

ff
er

. C
en

tr
if

ug
e 

fi
ltr

at
e 

at
 7

 0
00

 g
 f

or
 1

5 
m

in
ut

es
 o

r 
at

 1
0 

00
0 

g 
fo

r 1
0 

m
in

ut
es

 a
t a

 
te

m
pe

ra
tu

re
 b

el
ow

 1
0 

°C
. D

is
ca

rd
 th

e 
su

pe
rn

at
an

t w
ith

ou
t d

is
tr

ub
in

g 
th

e 
pe

lle
t. 

 1.
5 

R
es

us
pe

nd
 th

e 
pe

lle
t i

n 
1 

m
l p

el
le

tb
uf

fe
r (

A
pp

en
di

x 
2)

. D
iv

id
e 

in
 tw

o 
eq

ua
l p

ar
ts

 a
nd

 tr
an

sf
er

 e
ac

h 
pa

rt
 to

 a
 m

ic
ro

vi
al

. U
se

 o
ne

 m
ic

ro
vi

al
 fo

r t
es

tin
g.

 
C

on
se

rv
e 

th
e 

re
m

ai
nd

er
 o

f t
hi

s 
ex

tr
ac

t a
t 4

 °
C

 d
ur

in
g 

te
st

in
g.

 A
dd

 1
0—

25
 %

 (v
/v

) o
f s

te
ri

le
 g

ly
ce

ro
l t

o 
th

e 
ot

he
r m

ic
ro

vi
al

. V
or

te
x.

 S
to

re
 a

t -
 1

8 
°C

 
(w

ee
ks

) o
r a

t -
 7

0 
°C

 (
m

on
th

s)
. 

 
 

 
2.

 
IF

-t
es

t 
U

se
 a

nt
is

er
um

 fo
r R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
, p

re
fe

ra
bl

y 
to

 ra
ce

 3
/b

io
va

r 2
. D

et
er

m
in

e 
th

e 
tit

re
 o

n 
a 

su
sp

en
si

on
 o

f 1
06  c

el
ls

 p
er

 m
l f

ro
m

 th
e 

ho
m

ol
og

eo
us
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st
ra

in
 o

f R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 w
ith

 a
n 

ap
pr

op
ri

at
e 

di
lu

tio
n 

of
 th

e 
fl

uo
re

sc
ei

n 
is

ot
hi

oc
ya

na
te

 (F
IT

C
) c

on
ju

ga
te

, a
cc

or
di

ng
 to

 th
e 

m
an

uf
ac

tu
re

r's
 

re
co

m
m

en
da

tio
ns

. T
he

 c
ru

de
 a

nt
is

er
um

 s
ho

ul
d 

ha
ve

 a
n 

IF
 ti

tr
e 

of
 a

t l
ea

st
 1

:2
 0

00
. 

 U
se

 m
ul

tiw
el

l m
ic

ro
sc

op
e 

sl
id

es
 w

ith
 p

re
fe

ra
bl

y 
10

 w
in

do
w

s 
of

 a
t l

ea
st

 6
 m

m
 d

ia
m

et
er

. 
 In

cl
ud

e 
a 

FI
T

C
 c

on
ju

ga
te

 c
on

tr
ol

 o
n 

ea
ch

 te
st

 s
lid

e.
 T

he
 te

st
 s

ho
ul

d 
be

 re
pe

at
ed

 w
ith

 a
 P

B
S 

co
nt

ro
l i

nc
lu

de
d 

if
 a

ny
 p

os
iti

ve
 c

el
l i

s 
ob

se
rv

ed
 in

 th
e 

FI
T

C
 

co
nt

ro
l. 

 Pr
ep

ar
e 

se
pa

ra
te

 p
os

iti
ve

 c
on

tr
ol

 s
lid

es
 w

ith
 a

 s
us

pe
ns

io
n 

of
 1

06  c
el

ls
 p

er
 m

l f
ro

m
 a

 s
tr

ai
n 

of
 th

e 
ap

pr
op

ri
at

e 
ra

ce
/b

io
va

r o
f R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
. U

se
 

on
e 

sl
id

e 
in

 e
ac

h 
se

t o
f t

es
ts

. 
 2.

1 
Pr

ep
ar

e 
th

e 
te

st
 s

lid
es

 b
y 

on
e 

of
 th

e 
fo

llo
w

in
g 

pr
oc

ed
ur

es
: 

(i)
 

Fo
r p

el
le

ts
 w

ith
 re

la
tiv

e 
lit

tle
 s

ta
rc

h:
 P

ip
et

te
 a

 m
ea

su
re

d 
st

an
da

rd
 v

ol
um

e 
(1

5 
µl

 is
 a

pp
ro

pr
ia

te
 f

or
 6

 m
m

 w
in

do
w

 d
ia

m
et

er
 —

 s
ca

le
 u

p 
vo

lu
m

e 
fo

r l
ar

ge
r w

in
do

w
s)

 o
f t

he
 re

su
sp

en
de

d 
pe

lle
t o

n 
a 

ro
w

 o
f w

in
do

w
s.

 T
he

 re
m

ai
ni

ng
 ro

w
 c

an
 b

e 
us

ed
 a

s 
du

pl
ic

at
e 

or
 fo

r a
 s

ec
on

d 
sa

m
pl

e 
as

 
pr

es
en

te
d 

in
 F

ig
ur

e 
1.

 
(ii

) 
Fo

r o
th

er
 p

el
le

ts
: P

re
pa

re
 d

ec
im

al
 d

ilu
tio

ns
, v

iz
. 1

/1
0,

 1
/1

00
 a

nd
 1

/1
 0

00
 o

f t
he

 re
su

sp
en

de
d 

pe
lle

t i
n 

pe
lle

t b
uf

fe
r.

 P
ip

et
te

 a
 m

ea
su

re
d 

st
an

da
rd

 v
ol

um
e 

(1
5 

µl
 is

 a
pp

ro
pr

ia
te

 fo
r 6

 m
m

 w
in

do
w

 d
ia

m
et

er
 —

 s
ca

le
 u

p 
vo

lu
m

e 
fo

r 
la

rg
er

 w
in

do
w

s)
 o

f t
he

 re
su

sp
en

de
d 

pe
lle

t a
nd

 e
ac

h 
di

lu
tio

n 
on

 a
 ro

w
 o

f w
in

do
w

s.
 T

he
 re

m
ai

ni
ng

 ro
w

 c
an

 b
e 

us
ed

 a
s 

du
pl

ic
at

e 
or

 fo
r a

 s
ec

on
d 

sa
m

pl
e 

as
 p

re
se

nt
ed

 in
 F

ig
ur

e 
2.

 
 2.

2 
L

et
 th

e 
dr

op
le

ts
 d

ry
. F

ix
 th

e 
ba

ct
er

ia
l c

el
ls

 to
 th

e 
sl

id
e 

ei
th

er
 b

y 
he

at
in

g,
 fl

am
in

g 
or

 w
ith

 9
5 

%
 e

th
an

ol
. 

 2.
3 

IF
 p

ro
ce

du
re

 
(i)

 
A

cc
or

di
ng

 to
 te

st
 s

lid
e 

pr
ep

ar
at

io
n 

in
 2

.1
 (i

):
 P

re
pa

re
 a

 s
et

 o
f t

w
of

ol
d 

di
lu

tio
ns

 o
f t

he
 a

nt
is

er
um

 in
 IF

 b
uf

fe
r (

A
pp

en
di

x 
3)

: ¼
 o

f t
he

 ti
tr

e 
(T

/4
 ),

 
½

 o
f t

he
 ti

tr
e 

(T
/2

 ),
 th

e 
tit

re
 (T

) a
nd

 tw
ic

e 
th

e 
tit

re
 (

2T
). 

(ii
) 

A
cc

or
di

ng
 to

 te
st

 s
lid

e 
pr

ep
ar

at
io

n 
in

 2
.1

 (i
i)

: P
re

pa
re

 th
e 

w
or

ki
ng

 d
ilu

tio
n 

(W
D

) o
f t

he
 a

nt
is

er
um

 in
 IF

 b
uf

fe
r.

 T
he

 w
or

ki
ng

 d
ilu

tio
n 

is
 th

e 
di

lu
tio

n 
of

 th
e 

an
tis

er
um

 w
ith

 o
pt

im
um

 s
pe

ci
fi

ci
ty

 a
nd

 is
 u

su
al

ly
 h

al
f o

f t
he

 ti
tr

e.
 

    Fi
gu

re
 1

 
Pr

ep
ar

at
io

n 
of

 th
e 

te
st

 s
lid

e 
ac

co
rd

in
g 

to
 2

.1
 (i

) a
nd

 2
.3

 (i
) 

O
ne

 s
ta

nd
ar

d 
di

lu
tio

n 
of

 re
su

sp
en

de
d 

pe
lle

t 
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 Fi

gu
re

 2
 

Pr
ep

ar
at

io
n 

of
 th

e 
te

st
 s

lid
e 

ac
co

rd
in

g 
to

 2
.1

 (i
i)

 a
nd

 2
.3

 (i
i)

 
 

 
 2.

3.
1 

A
rr

an
ge

 th
e 

sl
id

es
 o

n 
da

m
p 

tis
su

e 
pa

pe
r.

 C
ov

er
 th

e 
te

st
 w

in
do

w
s 

w
ith

 th
e 

an
tis

er
um

 d
ilu

tio
n(

s)
. A

pp
ly

 P
B

S 
on

 th
e 

FI
T

C
 w

in
do

w
s.

 T
he

 v
ol

um
e 

of
 

an
tis

er
um

 a
pp

lie
d 

on
 th

e 
w

in
do

w
s 

m
us

t b
e 

eq
ui

va
le

nt
 to

 th
e 

vo
lu

m
e 

of
 e

xt
ra

ct
 a

pp
lie

d.
 

 2.
3.

2 
In

cu
ba

te
 u

nd
er

 a
 c

ov
er

 fo
r 3

0 
m

in
ut

es
 a

t a
m

bi
en

t t
em

pe
ra

tu
re

. 
 2.

3.
3 

Sh
ak

e 
th

e 
dr

op
le

ts
 o

f a
nt

is
er

um
 o

ff
 th

e 
sl

id
e 

an
d 

ri
ns

e 
th

e 
sl

id
es

 c
ar

ef
ul

ly
 w

ith
 IF

 b
uf

fe
r.

 W
as

h 
fo

r f
iv

e 
m

in
ut

es
 in

 IF
 b

uf
fe

r-T
w

ee
n 

an
d 

su
bs

eq
ue

nt
ly

 
fo

r f
iv

e 
m

in
ut

es
 in

 IF
 b

uf
fe

r (
A

pp
en

di
x 

3)
. C

ar
ef

ul
ly

 re
m

ov
e 

ex
ce

ss
 m

oi
st

ur
e.

 
 2.

3.
4 

A
rr

an
ge

 th
e 

sl
id

es
 o

n 
da

m
p 

tis
su

e 
pa

pe
r.

 C
ov

er
 th

e 
te

st
 w

in
do

w
s 

an
d 

th
e 

FI
T

C
 w

in
do

w
 w

ith
 th

e 
di

lu
tio

n 
of

 F
IT

C
 c

on
ju

ga
te

 u
se

d 
to

 d
et

er
m

in
e 

th
e 

tit
re

. T
he

 v
ol

um
e 

of
 c

on
ju

ga
te

 a
pp

lie
d 

on
 th

e 
w

in
do

w
s 

m
us

t b
e 

id
en

tic
al

 to
 th

e 
vo

lu
m

e 
of

 a
nt

is
er

um
 a

pp
lie

d.
 

 2.
3.

5 
In

cu
ba

te
 u

nd
er

 a
 c

ov
er

 fo
r 3

0 
m

in
ut

es
 a

t a
m

bi
en

t t
em

pe
ra

tu
re

. 
 2.

3.
6 

Sh
ak

e 
th

e 
dr

op
le

ts
 o

f c
on

ju
ga

te
 o

ff
 th

e 
sl

id
e.

 R
in

se
 a

nd
 w

as
h 

as
 b

ef
or

e 
(2

.3
.3

).
 C

ar
ef

ul
ly

 re
m

ov
e 

ex
ce

ss
 m

oi
st

ur
e.

 
 2.

3.
7 

Pi
pe

tte
 5

—
10

 µ
l 0

,1
 M

 p
ho

sp
ha

te
-b

uf
fe

re
d 

gl
yc

er
ol

 (A
pp

en
di

x 
3)

 o
r a

 s
im

ila
r m

ou
nt

an
t o

n 
ea

ch
 w

in
do

w
 a

nd
 a

pp
ly

 a
 c

ov
er

sl
ip

. 
 2.

4 
R

ea
di

ng
 th

e 
IF

 te
st

 : 
E

xa
m

in
e 

te
st

 s
lid

es
 o

n 
an

 e
pi

fl
uo

re
sc

en
ce

 m
ic

ro
sc

op
e 

w
ith

 fi
lte

rs
 s

ui
ta

bl
e 

fo
r e

xc
ita

tio
n 

of
 F

IT
C

, u
nd

er
 o

il 
im

m
er

si
on

 a
t a

 
m

ag
ni

fi
ca

tio
n 

of
 5

00
—

1 
00

0.
 S

ca
n 

w
in

do
w

s 
ac

ro
ss

 tw
o 

di
am

et
er

s 
at

 r
ig

ht
 a

ng
le

s 
an

d 
ar

ou
nd

 th
e 

pe
ri

m
et

er
. C

he
ck

 th
e 

po
si

tiv
e 

co
nt

ro
l s

lid
e 

fi
rs

t. 
C

el
ls

 
m

us
t b

e 
br

ig
ht

 fl
uo

re
sc

en
t a

nd
 c

om
pl

et
el

y 
st

ai
ne

d.
 N

ot
e:

 
T

he
 te

st
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 in

 th
e 

sa
m

e 
da

y 
or

 a
t 

- 
18

 °
C

 f
or

 lo
ng

er
. 

 4.
6 

A
na

ly
si

s 
of

 th
e 

PC
R

 p
ro

du
ct

. T
he

 P
C

R
 fr

ag
m

en
ts

 a
re

 d
et

ec
te

d 
by

 a
ga

ro
se

 g
el

el
ec

tr
op

ho
re

si
s 

an
d 

st
ai

ni
ng

 w
ith

 e
th

id
iu

m
 b

ro
m

id
e.

 
 4.

6.
1 

Pr
ep

ar
e 

an
 a

pp
ro

pr
ia

te
 a

ga
ro

se
 g

el
 b

y 
ge

nt
ly

 b
ri

ng
in

g 
to

 th
e 

bo
il 

ag
ar

os
e 

in
 tr

is
-a

ce
ta

te
-e

le
ct

ro
ph

or
es

is
 (T

A
E

) b
uf

fe
r. 

 4.
6.

2 
C

oo
l t

he
 m

ol
te

n 
ag

ar
os

e 
to

 5
0—

60
 °

C
, p

ou
r i

nt
o 

th
e 

m
ou

ld
 o

f t
he

 e
le

ct
ro

ph
or

es
is

 u
ni

t a
nd

 in
se

rt
 th

e 
co

m
b.

 L
et

 th
e 

so
lu

tio
n 

so
lid

if
y.

 
 4.

6.
3 

R
em

ov
e 

th
e 

co
m

b.
 S

ub
m

er
ge

 th
e 

ge
l i

n 
T

A
E

 s
o 

th
at

 it
 is

 ju
st

 c
ov

er
ed

 (2
—

3 
m

m
) w

ith
 th

e 
bu

ff
er

. 
 4.

6.
4 

Pl
ac

e 
3 

µl
 d

ro
pl

et
s 

of
 lo

ad
in

g 
bu

ff
er

 o
n 

pa
ra

fi
lm

. A
dd

 1
2 

µl
 o

f t
he

 P
C

R
 p

ro
du

ct
 fr

om
 e

ith
er

 th
e 

sa
m

pl
es

, t
he

 p
os

iti
ve

 c
on

tr
ol

 o
r t

he
 w

at
er

 c
on

tr
ol

 a
nd

 
m

ix
 b

y 
ge

nt
le

 a
sp

ir
at

io
n 

in
 th

e 
pi

pe
tte

 ti
p 

be
fo

re
 lo

ad
in

g.
 T

he
 g

iv
en

 v
ol

um
es

 m
ay

 b
e 

m
od

if
ie

d 
to

 fi
t w

ith
 th

e 
ca

pa
ci

ty
 o

f t
he

 w
el

ls
 in

 th
e 

ag
ar

os
e 

ge
l. 

 4.
6.

5 
C

ar
ef

ul
ly

 lo
ad

 th
e 

w
el

ls
 o

f t
he

 g
el

. I
nc

lu
de

 fo
r r

ef
er

en
ce

 a
n 

ap
pr

op
ri

at
e 

D
N

A
 m

ar
ke

r i
n 

at
 le

as
t o

ne
 w

el
l. 

 4.
6.

6 
C

on
ne

ct
 th

e 
w

ir
es

 o
n 

th
e 

po
w

er
 s

up
pl

y 
an

d 
th

e 
el

ec
tr

op
ho

re
si

s 
eq

ui
pm

en
t. 

R
un

 th
e 

ge
l a

t 5
—

8 
V

/c
m

 u
nt

il 
th

e 
fr

on
t o

f t
he

 tr
ac

ki
ng

 in
di

ca
to

r i
s 

w
ith

in
 

1 
cm

 o
f t

he
 e

nd
 o

f t
he

 g
el

. 
 4.

6.
7 

Sw
itc

h 
of

f t
he

 p
ow

er
 s

up
pl

y.
 D

is
co

nn
ec

t t
he

 w
ir

es
 fr

om
 th

e 
el

ec
tr

op
ho

re
si

s 
un

it.
  C

ar
ef

ul
ly

 re
m

ov
e 

th
e 

ge
l. 

So
ak

 it
 in

 e
th

id
iu

m
 b

ro
m

id
e 

so
lu

tio
n 

fo
r 

30
—

45
 m

in
ut

es
. 

N
ot

e:
W

ea
r d

is
po

sa
bl

e 
gl

ov
es

 a
t a

ll 
tim

es
 w

he
n 

ha
nd

lin
g 

et
hi

di
um

 b
ro

m
id

e 
w

hi
ch

 is
 a

 p
ow

er
fu

l m
ut

ag
en

! 
  

 4.
6.

8 
D

es
ta

in
 in

 d
is

til
le

d 
w

at
er

 f
or

 1
0—

15
 m

in
ut

es
. 

 4.
6.

9 
V

is
ua

lis
e 

th
e 

am
pl

if
ie

d 
D

N
A

 fr
ag

m
en

t(
s)

 b
y 

U
V

 tr
an

si
llu

m
in

at
io

n.
 T

he
 P

C
R

 p
ro

du
ct

 o
f R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 w

ith
 p

ri
m

er
 s

et
 O

L
I-

1 
an

d 
Y

-2
 is

 
28

8 
bp

 in
 le

ng
th

. C
he

ck
 a

ga
in

st
 th

e 
D

N
A

 m
ar

ke
r a

nd
 a

ga
in

st
 th

e 
po

si
tiv

e 
co

nt
ro

l. 
N

ot
e:

T
he

 w
at

er
 c

on
tr

ol
 m

us
t b

e 
ne

ga
tiv

e 
in

 e
ac

h 
ca

se
. I

f p
os

iti
ve

, r
ep

ea
t t

he
 te

st
. 

 4.
6.

10
 P

ho
to

gr
ap

h 
th

e 
ge

l i
f a

 p
er

m
an

en
t r

ec
or

d 
is

 re
qu

ir
ed

. 
 4.

6.
11

 C
on

fi
rm

 th
e 

au
th

en
tic

ity
 o

f t
he

 a
m

pl
if

ie
d 

fr
ag

m
en

t b
y 

re
st

ri
ct

io
n 

en
zy

m
e 

an
al

ys
is

 (R
E

A
).

 
 4.

7 
R

es
tr

ic
tio

n 
E

nz
ym

e 
A

na
ly

si
s 

(R
E

A
) 
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4.
7.

1 
T

ra
ns

fe
r 8

,5
 µ

l f
ro

m
 th

e 
PC

R
 p

ro
du

ct
 (4

.5
.3

) t
o 

a 
ne

w
 m

ic
ro

vi
al

. A
dd

 1
 µ

l o
f 

10
 ×

 e
nz

ym
e 

bu
ff

er
 a

nd
 0

,5
 µ

l o
f r

es
tr

ic
tio

n 
en

zy
m

e 
A

va
 II

. 
 4.

7.
2 

M
ix

 b
y 

ge
nt

le
 a

sp
ir

at
io

n 
in

 th
e 

pi
pe

tte
 ti

p.
 If

 d
ro

ps
 re

m
ai

n 
on

 th
e 

w
al

ls
 o

f t
he

 v
ia

l, 
pu

ls
e 

sp
in

 in
 a

 m
ic

ro
ce

nt
ri

fu
ge

. I
nc

ub
at

e 
fo

r o
ne

 h
ou

r a
t 3

7 
°C

. 
 4.

7.
3 

A
na

ly
se

 th
e 

di
ge

st
ed

 P
C

R
 fr

ag
m

en
t b

y 
ag

ar
os

e 
ge

le
le

ct
ro

ph
or

es
is

 a
s 

be
fo

re
 (4

.6
).

 
 In

te
rp

re
ta

tio
n 

of
 th

e 
PC

R
 te

st
 re

su
lt:

 
T

he
 P

C
R

 te
st

 is
 n

eg
at

iv
e 

if
 th

e 
ch

ar
ac

te
ri

st
ic

 2
88

 b
p 

fr
ag

m
en

t i
s 

no
t d

et
ec

te
d 

an
d 

th
e 

fr
ag

m
en

t i
s 

de
te

ct
ed

 fo
r t

he
 p

os
iti

ve
 c

on
tr

ol
 s

tr
ai

n 
of

 R
al

st
on

ia
 

so
la

na
ce

ar
um

. 
T

he
 P

C
R

 te
st

 is
 p

os
iti

ve
 if

 th
e 

28
8 

bp
 fr

ag
m

en
t i

s 
de

te
ct

ed
 a

nd
 R

E
A

-a
na

ly
si

s 
of

 th
e 

am
pl

if
ie

d 
fr

ag
m

en
t i

s 
id

en
tic

al
 w

ith
 th

e 
po

si
tiv

e 
co

nt
ro

l s
tr

ai
n 

of
 

R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

. 
 

 

 
5.

 
Se

le
ct

iv
e 

pl
at

in
g 

te
st

 
B

as
ed

 u
po

n 
E

lp
hi

ns
to

ne
 e

t a
l.,

 1
99

6 
 5.

1 
Pe

rf
or

m
 th

e 
te

st
 b

y 
an

 a
pp

ro
pr

ia
te

 d
ilu

tio
n 

pl
at

in
g 

te
ch

ni
qu

e,
 e

.g
.: 

(i
) 

Pr
ep

ar
e 

at
 le

as
t t

w
o 

de
ci

m
al

 d
ilu

tio
ns

, v
iz

. 1
/1

0 
an

d 
1/

10
0 

or
 m

or
e 

if
 c

on
si

de
re

d 
us

ef
ul

, o
f t

he
 re

su
sp

en
de

d 
pe

lle
t i

n 
pe

lle
tb

uf
fe

r.
 P

ip
et

te
 a

 
m

ea
su

re
d 

st
an

da
rd

 v
ol

um
e 

(5
0—

10
0 

µl
) o

f t
he

 re
su

sp
en

de
d 

pe
lle

t a
nd

 e
ac

h 
di

lu
tio

n 
on

to
 m

od
if

ie
d 

SM
SA

 s
el

ec
tiv

e 
m

ed
iu

m
 (A

pp
en

di
x 

7)
 a

nd
 

sp
re

ad
 w

ith
 a

 g
la

ss
 ro

d 
ov

er
 th

e 
w

ho
le

 s
ur

fa
ce

 o
f t

he
 m

ed
iu

m
. I

f c
on

si
de

re
d 

us
ef

ul
, a

ls
o 

pe
rf

or
m

 a
 d

ilu
tio

n 
st

re
ak

 o
f a

 1
0 

µl
 lo

op
fu

l o
f t

he
 

re
su

sp
en

de
d 

pe
lle

t. 
Fl

am
e 

th
e 

lo
op

 b
et

w
ee

n 
st

re
ak

s. 
(ii

) 
T

ra
ns

fe
r a

 m
ea

su
re

d 
st

an
da

rd
 v

ol
um

e 
(5

0—
10

0 
µl

) o
f t

he
 re

su
sp

en
de

d 
pe

lle
t o

nt
o 

m
od

if
ie

d 
SM

SA
 s

el
ec

tiv
e 

m
ed

iu
m

 a
nd

 s
pr

ea
d 

w
ith

 a
 g

la
ss

 
ro

d 
ov

er
 th

e 
w

ho
le

 s
ur

fa
ce

 o
f t

he
 m

ed
iu

m
. S

tr
ea

k 
th

e 
ro

d 
w

ith
ou

t f
la

m
in

g 
on

 a
t l

ea
st

 tw
o 

ot
he

r m
od

if
ie

d 
SM

SA
 p

la
te

s. 
 5.

2 
A

pp
ly

, b
y 

th
e 

sa
m

e 
di

lu
tio

n 
pl

at
in

g 
te

ch
ni

qu
e,

 a
 s

us
pe

ns
io

n 
of

 1
06  c

el
ls

 p
er

 m
l f

ro
m

 a
 v

ir
ul

en
t r

ac
e 

3/
bi

ov
ar

 2
 s

tr
ai

n 
of

 R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 a
s 

th
e 

po
si

tiv
e 

co
nt

ro
l o

n 
a 

se
t o

f s
ep

ar
at

e 
m

od
if

ie
d 

SM
SA

 p
la

te
s. 

 5.
3 

In
cu

ba
te

 th
e 

pl
at

es
 a

t 2
8 

°C
. S

ta
rt

 re
ad

in
g 

th
e 

pl
at

es
 a

ft
er

 th
re

e 
da

ys
. I

f n
eg

at
iv

e,
 in

cu
ba

te
 fu

rt
he

r u
p 

to
 s

ix
 d

ay
s.

 C
ol

on
ie

s 
of

 v
ir

ul
en

t i
so

la
te

s 
of

 
R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 a

re
 m

ilk
y

-w
hi

te
, f

la
t, 

ir
re

gu
la

r a
nd

 fl
ui

da
l w

ith
 b

lo
od

 re
d 

co
lo

ra
tio

n 
in

 th
e 

ce
nt

re
 a

nd
 s

ho
w

in
g 

in
te

rn
al

 s
tr

ea
ki

ng
 o

r w
ho

rl
in

g.
 

 5.
4 

Pu
ri

fy
 c

ol
on

ie
s 

w
ith

 c
ha

ra
ct

er
is

tic
 m

or
ph

ol
og

y 
by

 s
ub

cu
ltu

ri
ng

 o
nt

o 
a 

ge
ne

ra
l n

ut
ri

en
t m

ed
iu

m
 (A

pp
en

di
x 

1)
. 

 5.
5 

Id
en

tif
y 

pu
re

 c
ul

tu
re

s 
(s

ec
tio

n 
II

, 4
.1

) a
nd

 c
on

fi
rm

 R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 c
ul

tu
re

s 
by

 a
 p

at
ho

ge
ni

ci
ty

 te
st

 (s
ec

tio
n 

II
, 4

.3
).

 
 In

te
rp

re
ta

tio
n 

of
 th

e 
se

le
ct

iv
e 

pl
at

in
g 

te
st

 re
su

lt:
 

T
he

 s
el

ec
tiv

e 
pl

at
in

g 
te

st
 is

 n
eg

at
iv

e 
if

 n
o 

ba
ct

er
ia

l c
ol

on
ie

s 
ar

e 
is

ol
at

ed
 a

ft
er

 s
ix

 d
ay

s 
or

 if
 n

o 
co

lo
ni

es
 c

ha
ra

ct
er

is
tic

 o
f 

R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 a
re

 
is

ol
at

ed
, p

ro
vi

de
d 

th
at

 n
o 

in
hi

bi
tio

n 
is

 s
us

pe
ct

ed
 b

y 
co

lo
ni

es
 o

f o
th

er
 b

ac
te

ri
a 

an
d 

th
at

 c
ol

on
ie

s 
ch

ar
ac

te
ri

st
ic

 o
f R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 a

re
 fo

un
d 

in
 th

e 
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po
si

tiv
e 

co
nt

ro
ls

. 
T

he
 s

el
ec

tiv
e 

pl
at

in
g 

te
st

 is
 p

os
it

iv
e 

if
 c

ol
on

ie
s 

ch
ar

ac
te

ri
st

ic
 o

f R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 a
re

 is
ol

at
ed

. 
 

 

 
6.

 
B

io
as

sa
y 

te
st

 
B

as
ed

 u
po

n 
Ja

ns
e,

 1
98

8.
 

 6.
1 

U
se

 1
0 

te
st

 p
la

nt
s 

of
 s

us
ce

pt
ib

le
 to

m
at

o 
or

 e
gg

pl
an

t s
ee

dl
in

gs
 a

t t
he

 th
ir

d 
tr

ue
 le

af
 s

ta
ge

 fo
r e

ac
h 

sa
m

pl
e.

 D
o 

no
t w

at
er

 th
e 

te
st

pl
an

ts
 fo

r 2
4 

ho
ur

s 
be

fo
re

 
in

oc
ul

at
io

n.
 

 6.
2 

D
is

tr
ib

ut
e 

10
0 

µl
 o

f r
es

us
pe

nd
ed

 p
el

le
t b

et
w

ee
n 

th
e 

te
st

pl
an

ts
. I

no
cu

la
te

 in
 th

e 
st

em
 b

et
w

ee
n 

th
e 

co
ty

le
do

ns
 a

nd
 a

t o
ne

 o
r m

or
e 

ot
he

r p
la

ce
s. 

 6.
3 

In
oc

ul
at

e,
 b

y 
th

e 
sa

m
e 

te
ch

ni
qu

e,
 1

0 
se

ed
lin

gs
 w

ith
 a

 s
us

pe
ns

io
n 

of
 1

06  c
el

ls
 p

er
 m

l f
ro

m
 a

 v
ir

ul
en

t b
io

va
r 2

/r
ac

e 
3 

st
ra

in
 o

f R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 a
s 

th
e 

po
si

tiv
e 

co
nt

ro
l a

nd
 w

ith
 p

el
le

tb
uf

fe
r a

s 
th

e 
ne

ga
tiv

e 
co

nt
ro

l. 
Se

pa
ra

te
 th

e 
po

si
tiv

e 
co

nt
ro

l p
la

nt
s 

fr
om

 th
e 

ot
he

r p
la

nt
s 

to
 a

vo
id

 c
ro

ss
-c

on
ta

m
in

at
io

n.
 

 6.
4 

G
ro

w
 th

e 
te

st
 p

la
nt

s 
fu

rt
he

r f
or

 u
p 

to
 fo

ur
 w

ee
ks

 a
t 2

2 
°C

—
28

 °
C

 a
nd

 h
ig

h 
re

la
tiv

e 
hu

m
id

ity
 w

ith
 d

ai
ly

 w
at

er
in

g.
 O

bs
er

ve
 fo

r w
ilt

in
g,

 e
pi

na
st

y,
 

ch
lo

ro
si

s 
an

d/
or

 s
tu

nt
in

g.
 

 6.
5 

Is
ol

at
e 

fr
om

 in
fe

ct
ed

 p
la

nt
s 

(s
ec

tio
n 

II
). 

Id
en

tif
y 

pu
re

 c
ul

tu
re

s 
w

ith
 c

ha
ra

ct
er

is
tic

 m
or

ph
ol

og
y 

(s
ec

tio
n 

II
.4

.1
) a

nd
 c

on
fi

rm
 R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 

cu
ltu

re
s 

by
 a

 p
at

ho
ge

ni
ci

ty
 te

st
 (s

ec
tio

n 
II

.4
.3

). 
 6.

6 
If

 c
on

si
de

re
d 

us
ef

ul
, c

he
ck

 a
bs

en
ce

 o
f i

nf
ec

tio
n 

in
 b

at
ch

es
 o

f t
es

t p
la

nt
s 

no
t s

ho
w

in
g 

an
y 

in
di

ca
tio

n 
of

 in
fe

ct
io

n.
 R

em
ov

e 
fr

om
 e

ac
h 

te
st

 p
la

nt
 a

 o
ne

 c
m

 
se

ct
io

n 
of

 s
te

m
 fr

om
 tw

o 
cm

 a
bo

ve
 th

e 
in

oc
ul

at
io

n 
po

in
t. 

H
om

og
en

is
e 

th
e 

tis
su

es
 in

 m
ac

er
at

io
n 

bu
ff

er
. P

er
fo

rm
 d

ilu
tio

n 
pl

at
in

g 
(s

ec
tio

n 
II

I.
5.

1)
. I

f p
os

iti
ve

, 
id

en
tif

y 
pu

re
 c

ul
tu

re
s 

w
ith

 c
ha

ra
ct

er
is

tic
 m

or
ph

ol
og

y 
(s

ec
tio

n 
II

.4
.1

) a
nd

 c
on

fi
rm

 R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 c
ul

tu
re

s 
by

 a
 p

at
ho

ge
ni

ci
ty

 te
st

 (s
ec

tio
n 

II
.4

.3
). 

 In
te

rp
re

ta
tio

n 
of

 th
e 

bi
oa

ss
ay

 te
st

 re
su

lt:
 

T
he

 b
io

as
sa

y 
te

st
 is

 n
eg

at
iv

e 
if

 te
st

 p
la

nt
s 

ar
e 

no
t i

nf
ec

te
d 

by
 R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
, a

nd
 p

ro
vi

de
d 

th
at

 R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 is
 d

et
ec

te
d 

in
 th

e 
po

si
tiv

e 
co

nt
ro

ls
. 

T
he

 b
io

as
sa

y 
te

st
 is

 p
os

iti
ve

 if
 te

st
 p

la
nt

s 
ar

e 
in

fe
ct

ed
 b

y 
R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
. 

 
 

 
7.

 
E

nr
ic

hm
en

t t
es

ts
 

B
as

ed
 u

po
n 

E
lp

hi
ns

to
ne

 e
t a

l.,
 1

99
6 

 7.
1 

T
ra

ns
fe

r 1
00

 µ
l o

f t
he

 re
su

sp
en

de
d 

pe
lle

t i
n 

th
re

e 
m

l o
f m

od
if

ie
d 

SM
SA

 b
ro

th
 (A

pp
en

di
x 

7)
. 

 7.
2 

In
cu

ba
te

 fo
r 4

8 
ho

ur
s,

 a
nd

 in
 a

ny
 c

as
e 

no
t l

on
ge

r t
ha

n 
72

 h
ou

rs
, a

t 2
8 

°C
 w

ith
 th

e 
ca

p 
of

 th
e 

tu
be

 lo
os

el
y 

fi
tte

d 
fo

r a
er

at
io

n.
 



B 4592

 

 7.
3 

T
ig

ht
en

 c
ap

 a
nd

 v
or

te
x.

 A
liq

uo
t f

or
 th

e 
IF

 te
st

 (t
hi

s 
se

ct
io

n,
 2

.)
, t

he
 E

L
IS

A
 te

st
 (t

hi
s 

se
ct

io
n,

 3
.)

 a
nd

/o
r t

he
 P

C
R

 te
st

 (t
hi

s 
se

ct
io

n,
 4

.)
. 

 
 

 

 
8.

 
P

at
ho

ge
ni

ci
ty

 t
es

t 
R

ef
er

 to
 S

ec
tio

n 
II

.4
.3

. 
  

A
pp

en
di

x 
1 

N
ut

ri
en

t 
m

ed
ia

 f
or

 is
ol

at
io

n 
an

d 
cu

lt
ur

e 
of

 R
al

st
on

ia
 s

ol
an

ac
ea

ru
m

 

 
 

 
 

N
ut

ri
en

t 
A

ga
r 

(N
A

) 
  

N
ut

ri
en

t A
ga

r (
D

if
co

) 
23

 g
 

 
D

is
til

le
d 

w
at

er
 

1 
lit

re
 

 Pr
ep

ar
e 

½
 li

tr
e 

vo
lu

m
es

 o
f 

m
ed

iu
m

 in
 o

ne
 li

tr
e 

fl
as

ks
. 

D
is

so
lv

e 
th

e 
in

gr
ed

ie
nt

s. 
St

er
ili

se
 b

y 
au

to
cl

av
in

g 
at

 1
21

 °
C

 f
or

 1
5 

m
in

ut
es

. 
C

oo
l t

o 
50

 °
C

. P
ou

r p
la

te
s. 

 Y
ea

st
-P

ep
to

ne
-G

lu
co

se
-A

ga
r 

(Y
P

G
A

) 
  

Y
ea

st
 E

xt
ra

ct
 (D

if
co

) 
5 

g 
 

B
ac

to
 P

ep
to

ne
 (D

if
co

) 
5 

g 
 



B 4593

 

D
(+

) G
lu

co
se

 (m
o

no
hy

dr
at

e)
 

10
 g

 
 

B
ac

to
 A

ga
r (

D
if

co
) 

15
 g

 
 

D
is

til
le

d 
w

at
er

 
1 

lit
re

 
 Pr

ep
ar

e 
½

 li
tr

e 
vo

lu
m

es
 o

f 
m

ed
iu

m
 in

 o
ne

 li
tr

e 
fl

as
ks

. 
D

is
so

lv
e 

th
e 

in
gr

ed
ie

nt
s. 

St
er

ili
se

 b
y 

au
to

cl
av

in
g 

at
 1

21
 °

C
 f

or
 1

5 
m

in
ut

es
. 

C
oo

l t
o 

50
 °

C
. P

ou
r p

la
te

s. 
 Su

cr
os

e 
P

ep
to

ne
 A

ga
r 

(S
P

A
) 

  
Su

cr
os

e 
20

 g
 

 
Pe

pt
on

e 
5 

g 
 

K
2H

PO
4 

0,
5 

g 
 

M
gS

O
4·

7H
2O

 
0,

25
 g

 
 

B
ac

to
-A

ga
r (

D
if

co
) 

15
 g

 
 

D
is

til
le

d 
w

at
er

 
1 

lit
re

 
 Pr

ep
ar

e 
½

 li
tr

e 
vo

lu
m

es
 o

f 
m

ed
iu

m
 in

 o
ne

 li
tr

e 
fl

as
ks

. 
D

is
so

lv
e 

th
e 

in
gr

ed
ie

nt
s.

 A
dj

us
t t

o 
pH

 7
,2

—
7,

4 
if

 n
ec

es
sa

ry
. 

St
er

ili
se

 b
y 

au
to

cl
av

in
g 

at
 1

21
 °

C
 f

or
 1

5 
m

in
ut

es
. 

C
oo

l t
o 

50
 °

C
. P

ou
r p

la
te

s. 



B 4594

 

 K
el

m
an

's
 t

et
ra

zo
liu

m
 m

ed
iu

m
 

  
C

as
am

in
o 

ac
id

s 
(D

if
co

) 
1 

g 
 

B
ac

to
-P

ep
to

ne
 (D

if
co

) 
10

 g
 

 
D

ex
tr

os
e 

5 
g 

 
B

ac
to

-A
ga

r (
D

if
co

) 
15

 g
 

 
D

is
til

le
d 

w
at

er
 

1 
lit

re
 

 Pr
ep

ar
e 

½
 li

tr
e 

vo
lu

m
es

 o
f 

m
ed

iu
m

 in
 o

ne
 li

tr
e 

fl
as

ks
. 

D
is

so
lv

e 
th

e 
in

gr
ed

ie
nt

s.
 S

te
ri

lis
e 

by
 a

ut
oc

la
vi

ng
 a

t 1
21

 °
C

 fo
r 1

5 
m

in
ut

es
. 

C
oo

l t
o 

50
 °

C
. 

A
dd

 a
 fi

lte
r-

st
er

ili
se

d 
aq

ue
ou

s 
so

lu
tio

n 
of

 tr
ip

he
ny

l t
et

ra
zo

liu
m

 c
hl

or
id

e 
(S

ig
m

a)
 to

 o
bt

ai
n 

a 
fi

na
l c

on
ce

nt
ra

tio
n 

of
 5

0 
m

g 
pe

r l
itr

e.
 

Po
ur

 p
la

te
s. 

  
A

pp
en

di
x 

2 
M

at
er

ia
ls

 fo
r 

sa
m

pl
e 

pr
ep

ar
at

io
n 

 
 

 
M

ac
er

at
io

n 
B

uf
fe

r:
 5

0 
m

M
 p

ho
ph

at
e 

bu
ff

er
, p

H
 7

,0
 

T
hi

s 
bu

ff
er

 is
 u

se
d 

fo
r t

is
su

e 
m

ac
er

at
io

n.
 

  
N

a 2
 H

PO
4 

4,
26

 g
 

 
K

H
2 

P
O

4 
2,

72
 g

 



B 4595

 

 
D

is
til

le
d 

w
at

er
 

1 
lit

re
 

 D
is

so
lv

e 
th

e 
in

gr
ed

ie
nt

s 
an

d 
ch

ec
k 

pH
. A

liq
uo

t a
s 

co
ns

id
er

ed
 a

pp
ro

pr
ia

te
. 

St
er

ili
se

 b
y 

au
to

cl
av

in
g 

at
 1

21
 °

C
 f

or
 1

5 
m

in
ut

es
. 

T
he

 a
dd

iti
on

 o
f 5

 %
 p

ol
yv

in
yl

py
rr

ol
id

on
e-

40
00

0 
M

W
T

 (P
V

P
-4

0)
 is

 re
co

m
m

en
de

d 
w

he
n 

pe
rf

or
m

in
g 

th
e 

di
re

ct
 P

C
R

 te
st

 to
 re

du
ce

 th
e 

in
ci

de
nc

e 
of

 
am

pl
if

ic
at

io
n 

in
hi

bi
tio

n 
by

 a
ro

m
at

ic
 m

ol
ec

ul
es

 in
 th

e 
ex

tr
ac

t. 
T

he
 a

dd
iti

on
 o

f a
 d

ef
lo

cc
ul

an
t, 

an
 a

nt
if

oa
m

 a
ge

nt
 o

r a
n 

an
ti-

ox
id

an
t i

s 
re

co
m

m
en

de
d 

us
in

g 
th

e 
W

ar
in

g 
B

le
nd

er
 o

r U
ltr

a 
T

ur
ra

x 
ho

m
og

en
is

at
io

n 
pr

oc
ed

ur
e 

fo
r m

ac
er

at
io

n 
of

 th
e 

po
ta

to
 ti

ss
ue

 c
or

es
. 

 
L

ub
ro

l f
la

ke
s 

0,
5 

g 
pe

r l
itr

e 
 

D
C

 S
ili

co
ne

 a
nt

if
oa

m
 

1,
0 

m
l p

er
 li

tre
 

 
T

et
ra

so
di

um
py

ro
ph

os
ph

at
e 

1,
0 

g 
pe

r l
itr

e 
 A

ut
oc

la
ve

 s
ep

ar
at

el
y.

 A
dd

 to
 th

e 
de

si
re

d 
co

nc
en

tr
at

io
n.

 
 P

el
le

tb
uf

fe
r:

 1
0 

m
M

 p
ho

sp
ha

te
 b

uf
fe

r,
 p

H 
7,

2 
T

hi
s 

bu
ff

er
 is

 u
se

d 
fo

r r
es

us
pe

ns
io

n 
an

d 
di

lu
tio

n 
of

 p
ot

at
o 

he
el

 a
nd

 p
el

le
ts

. 
  

N
a 2

 H
PO

4·
12

 H
2O

 
2,

7 
g 

 
N

a 
H

2P
O

4·
2 

H
2O

 
0,

4 
g 

 
D

is
til

le
d 

w
at

er
 

1 
lit

re
 

 D
is

so
lv

e 
th

e 
in

gr
ed

ie
nt

s 
an

d 
ch

ec
k 

pH
. A

liq
uo

t a
s 

co
ns

id
er

ed
 a

pp
ro

pr
ia

te
. 

St
er

ili
se

 b
y 

au
to

cl
av

in
g 

at
 1

21
 °

C
 f

or
 1

5 
m

in
ut

es
. 

 



B 4596

  
A

pp
en

di
x 

3 

M
at

er
ia

ls
 f

or
 t

he
 I

F
 t

es
t 

 
 

 
IF

-b
uf

fe
r:

 1
0 

m
M

 p
ho

sp
ha

te
 b

uf
fe

re
d 

sa
lin

e 
(P

B
S)

 p
H

 7
,2

 
T

hi
s 

bu
ff

er
 is

 u
se

d 
fo

r d
ilu

tio
n 

of
 a

nt
is

er
a.

 
  

N
a 2

 H
PO

4·
12

 H
2O

 
2,

7 
g 

 
N

aH
2 

P
O

4·
2 

H
2O

 
0,

4 
g 

 
N

aC
l 

8,
0 

g 
 

D
is

til
le

d 
w

at
er

 
1 

lit
re

 
 D

is
so

lv
e 

th
e 

in
gr

ed
ie

nt
s 

an
d 

ch
ec

k 
pH

. A
liq

uo
t a

s 
co

ns
id

er
ed

 a
pp

ro
pr

ia
te

. 
St

er
ili

se
 b

y 
au

to
cl

av
in

g 
at

 1
21

 °
C

 f
or

 1
5 

m
in

ut
es

. 
 IF

-b
uf

fe
r-

T
w

ee
n 

T
hi

s 
bu

ff
er

 is
 u

se
d 

fo
r w

as
hi

ng
 th

e 
sl

id
es

. A
dd

 0
,1

 %
 T

w
ee

n 
20

 to
 th

e 
IF

 b
uf

fe
r.

 
 0,

1 
M

 P
ho

sp
ha

te
 b

uf
fe

re
d 

gl
yc

er
ol

 p
H

 7
,6

 
T

hi
s 

bu
ff

er
 is

 u
se

d 
as

 a
 m

ou
nt

an
t f

lu
id

 o
n 

th
e 

w
in

do
w

s 
of

 th
e 

IF
 s

lid
e 

to
 e

nh
an

ce
 fl

uo
re

sc
en

ce
. 

  
N

a 2
 H

PO
4·

12
 H

2O
 

3,
2 

g 
 

N
aH

2 
P

O
4·

2 
H

2O
 

0,
15

 g
 

 
G

ly
ce

ro
l 



B 4597

 

50
 m

l 
 

D
is

til
le

d 
w

at
er

 
10

0 
m

l 
  

  
A

pp
en

di
x 

4 
D

et
er

m
in

at
io

n 
of

 c
on

ta
m

in
at

io
n 

le
ve

l i
n 

th
e 

IF
 te

st
 

 
 

 
Su

rf
ac

e 
ar

ea
 (S

) o
f w

in
do

w
 o

f m
ul

tis
po

t s
lid

e 
= 

(p
 D

2 )/
4 

W
he

re
 D

 =
 d

ia
m

et
er

 o
f w

in
do

w
 

(1
) 

 Su
rf

ac
e 

ar
ea

 (s
) o

f o
bj

ec
tiv

e 
fi

el
d 

= 
(p

 d
2 )/

4 
W

he
re

 d
 =

 d
ia

m
et

er
 o

f f
ie

ld
 

(2
) 

 C
al

cu
la

te
 d

 e
ith

er
 b

y 
di

re
ct

 m
ea

su
re

m
en

t o
r f

ro
m

 th
e 

fo
llo

w
in

g 
fo

rm
ul

ae
: s

 =
 (p

 i2 )/
(G

2 K
2  ×

 4
) 

 
w

he
re

 
 

i 
=

 
fi

el
d 

co
ef

fi
ci

en
t (

de
pe

nd
s 

up
on

 o
cu

la
r t

yp
e 

an
d 

va
ri

es
 fr

om
 8

 to
 2

4)
, 

 
K

 
=

 
tu

be
 c

oe
ff

ic
ie

nt
 (1

 o
r 1

,2
5)

, 
 

G
 

=
 

m
ag

ni
fi

ca
tio

n 
of

 1
00

x,
 4

0x
 e

tc
. o

bj
ec

tiv
e.

 
(3

) 
 fr

om
 (2

) d
 =

 v
(4

s)
/p

 
(4

) 
 fr

om
 (3

) d
 =

 v
((

4 
× 

(p
 i2 )/

(G
2
K

2  ×
 4

))
/p

) 
= 

i/(
G

K
) 

C
ou

nt
 th

e 
nu

m
be

r o
f t

yp
ic

al
 fl

uo
re

sc
en

t c
el

ls
 p

er
 fi

el
d 

(c
). 

C
al

cu
la

te
 th

e 
nu

m
be

r o
f t

yp
ic

al
 fl

uo
re

sc
en

t c
el

ls
 p

er
 w

in
do

w
 (C

). 
C

 =
 c

 S
/s

 
C

al
cu

la
te

 th
e 

nu
m

be
r o

f t
yp

ic
al

 fl
uo

re
sc

en
t c

el
ls

 p
er

 m
l p

el
le

t (
N

) N
 =

 C
 ×

 1
 0

00
/y

 ×
 F

 
 

w
he

re
 

 
y 

=
 

vo
lu

m
e 

of
 p

el
le

t o
n 

w
in

do
w

, 
 

F 
=

 
pe

lle
t d

ilu
tio

n 
fa

ct
or

. 
  

A
pp

en
di

x 
5 

M
at

er
ia

ls
 fo

r 
th

e 
E

L
IS

A
 te

st
 



B 4598

 

 
D

ou
bl

e 
st

re
ng

th
 C

ar
bo

na
te

 C
oa

ti
ng

 B
uf

fe
r,

 p
H

 9
,6

 
  

N
a 2

C
O

3 
6,

36
 g

 
 

N
aH

C
O

3 
11

,7
2 

g 
 

D
is

til
le

d 
w

at
er

 
1 

lit
re

 
 D

is
so

lv
e 

th
e 

in
gr

ed
ie

nt
s 

an
d 

ch
ec

k 
pH

. A
liq

uo
t a

s 
co

ns
id

er
ed

 a
pp

ro
pr

ia
te

. 
St

er
ili

se
 b

y 
au

to
cl

av
in

g 
at

 1
21

 °
C

 f
or

 1
5 

m
in

ut
es

. 
So

di
um

 s
ul

ph
ite

 a
t a

 fi
na

l c
on

ce
nt

ra
tio

n 
of

 0
,2

 %
 m

ay
 b

e 
ad

de
d 

as
 a

nt
i-o

xi
da

nt
 if

 th
e 

ex
tr

ac
t c

on
ta

in
s 

a 
hi

gh
 fr

ac
tio

n 
of

 a
ro

m
at

ic
 m

ol
ec

ul
es

. 
 10

 ×
 P

ho
sp

ha
te

 B
uf

fe
re

d 
Sa

lin
e 

(P
B

S)
, p

H
 7

,4
 

  
N

aC
l 

80
 g

 
 

K
H

2P
O

4 
2 

g 
 

N
a 2

H
PO

4 
× 

12
H

2O
 

29
 g

 
 

K
C

l 
2 

g 
 

D
is

til
le

d 
w

at
er

 
1 

lit
re

 
  D

is
so

lv
e 

th
e 

in
gr

ed
ie

nt
s 

an
d 

ch
ec

k 
pH

. A
liq

uo
t a

s 
co

ns
id

er
ed

 a
pp

ro
pr

ia
te

. 
St

er
ili

se
 b

y 
au

to
cl

av
in

g 
at

 1
21

 °
C

 f
or

 1
5 

m
in

ut
es

. 
 



B 4599

 

P
ho

sp
ha

te
 B

uf
fe

re
d 

Sa
lin

e-
T

w
ee

n 
(P

B
S-

T
) 

  
10

 ×
 P

B
S 

10
0 

m
l 

 
10

 %
 T

w
ee

n 
20

 
5 

m
l 

 
D

is
til

le
d 

w
at

er
 

89
5 

m
l 

  B
lo

ck
in

g 
(a

nt
ib

od
y)

 B
uf

fe
r 

(m
us

t b
e 

fr
es

hl
y 

pr
ep

ar
ed

) 
  

10
 ×

 P
B

S 
10

 m
l 

 
Po

ly
vi

ny
lp

yr
ro

lid
on

e-
44

00
0 

M
W

T
 (

PV
P

-4
4)

 
2 

g 
 

10
 %

 T
w

ee
n 

20
 

0,
5 

g 
 

M
ilk

 p
ow

de
r 

0,
5 

g 
 

D
is

til
le

d 
w

at
er

 
to

 1
00

 m
l 

  A
lk

al
in

e 
ph

os
ph

at
as

e 
su

bs
tr

at
e 

so
lu

ti
on

 p
H

 9
,8

 
  

D
ie

th
an

ol
am

in
e 

97
 m

l 
 



B 4600

 

D
is

til
le

d 
w

at
er

 
80

0 
m

l 
 M

ix
 a

nd
 a

dj
us

t t
o 

pH
 9

,8
 w

ith
 c

on
ce

nt
ra

te
d 

H
C

I. 
M

ak
e 

up
 to

 o
ne

 li
tr

e 
w

ith
 d

is
til

le
d 

w
at

er
. 

A
dd

 0
,2

 g
 M

gC
l 2

. 
D

is
so

lv
e 

tw
o 

ph
os

ph
at

as
e 

su
bs

tr
at

e 
fi

ve
 m

g 
ta

bl
et

s 
(S

ig
m

a)
 p

er
 1

5 
m

l o
f s

ol
ut

io
n.

 
 A

pp
en

di
x 

6 
M

at
er

ia
ls

 f
or

 
th

e 
P

C
R

 te
st

 
 

O
lig

on
uc

le
ot

id
e 

pr
im

er
 

se
qu

en
ce

 
  Pr

im
er

 O
L

I-
1 

5'
-

G
G

G
G

G
T

A
G

C
T

T
G

C
T

A
C

C
T

G
C

C
-3

' 

 Pr
im

er
 Y

-2
 

5'
C

C
C

A
C

T
G

C
T

G
C

C
T

C
C

C
G

T
A

G
G

A
G

T
-3

' 

 Fo
r m

at
er

ia
ls

 s
ee

 S
ea

l e
t a

l (
19

93
). 

  
 

  
A

pp
en

di
x 

7 
M

at
er

ia
ls

 fo
r 

se
le

ct
iv

e 
pl

at
in

g 
an

d 
en

ri
ch

m
en

t t
es

ts
 

 
SM

SA
 S

el
ec

tiv
e 

m
ed

iu
m

 (E
ng

el
br

ec
ht

, 1
99

4 
as

 m
od

if
ie

d 
by

 E
lp

hi
ns

to
ne

 e
t a

l, 
19

96
) b

ut
 d

el
et

e 
th

e 
ag

ar
 a

nd
 th

e 
te

tr
az

ol
iu

m
 s

al
ts

. 
 B

as
al

 m
ed

iu
m

 
  

C
as

am
in

o 
ac

id
s 

(D
if

co
) 

1 
g 

 
B

ac
to

 p
ep

to
ne

 (D
if

co
) 

10
 g

 
 

G
ly

ce
ro

l 



B 4601

 

5 
m

l 
 

A
ga

r (
D

if
co

) 
15

 g
 

 
D

is
til

le
d 

w
at

er
 

1 
lit

re
 

  Pr
ep

ar
e 

½
 li

tr
e 

vo
lu

m
es

 o
f 

m
ed

iu
m

 in
 o

ne
 li

tr
e 

fl
as

ks
. 

D
is

so
lv

e 
th

e 
in

gr
ed

ie
nt

s 
an

d 
ch

ec
k 

pH
. A

dj
us

t p
H

, i
f n

ec
es

sa
ry

, t
o 

6,
5 

be
fo

re
 a

ut
oc

la
vi

ng
. R

al
st

on
ia

 s
ol

an
ac

ea
ru

m
 w

ill
 n

ot
 g

ro
w

 w
el

l o
n 

th
e 

m
ed

iu
m

 a
t p

H
 

> 
7,

0.
 

St
er

ili
se

 b
y 

au
to

cl
av

in
g 

at
 1

21
 °

C
 f

or
 1

5 
m

in
ut

es
. C

oo
l t

o 
50

 °
C

. 
A

dd
 th

e 
fo

llo
w

in
g 

in
gr

ed
ie

nt
s 

(a
ll 

fr
om

 S
ig

m
a)

 t
o 

ob
ta

in
 th

e 
sp

ec
if

ie
d 

fi
na

l c
on

ce
nt

ra
tio

ns
: 

C
ry

st
al

 v
io

le
t 

5 
m

g 
pe

r l
itr

e 

   Po
ly

m
ix

in
 B

 s
ul

ph
at

e 

10
0 

m
g 

pe
r l

itr
e 

(a
pp

ro
xi

m
at

el
y 

60
0 

00
0 

un
its

) 

Si
gm

a 
P-

10
04

 

 B
ac

itr
ac

in
2  

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
2  

If
 c

on
si

de
re

d 
ne

ce
ss

ar
y,

 i
nc

re
as

in
g 

ba
ci

tr
ac

in
 c

on
ce

nt
ra

tio
n 

to
 3

00
 p

pm
 m

ay
 r

ed
uc

e 
co

nt
am

in
at

in
g 

sa
pr

op
hy

tic
 b

ac
te

ri
a 

w
ith

ou
t 

re
du

ci
ng

 t
he

 r
ec

ov
er

y 
of

 
R

al
st

on
ia

 
so

la
na

ce
ar

um
. 



B 4602

 

25
 m

g 
pe

r l
itr

e 

(a
pp

ro
xi

m
at

el
y 

1 
25

0 
un

its
) 

Si
gm

a 
B

-0
12

5 

 C
hl

or
am

ph
en

ic
ol

 

5 
m

g 
pe

r l
itr

e 

 Si
gm

a 
C

-3
17

5 

 Pe
ni

ci
lli

n
-G

 

0,
5 

m
g 

pe
r l

itr
e 

(a
pp

ro
xi

m
at

el
y 

82
5 

un
its

) 

Si
gm

a 
P-

30
32

 

 T
et

ra
zo

liu
m

 s
al

ts
 

50
 m

g 
pe

r l
itr

e 

   D
is

so
lv

e 
th

e 
in

gr
ed

ie
nt

s 
in

 7
0 

%
 e

th
an

ol
 to

 th
e 

gi
ve

n 
co

nc
en

tr
at

io
ns

 fo
r t

he
 v

ol
um

e 
of

 m
ed

iu
m

 p
re

pa
re

d.
 S

om
e 

in
gr

ed
ie

nt
s,

 v
iz

. p
ol

ym
ix

in
 B

 a
nd

 
ch

lo
ra

m
ph

en
ic

ol
 re

qu
ir

e 
sl

ig
ht

 w
ar

m
in

g 
an

d 
sh

ak
in

g.
 

SM
SA

 b
ro

th
 (E

lp
hi

ns
to

ne
 e

t a
l.,

 1
99

6)
 

Pr
ep

ar
e 

as
 fo

r t
he

 S
M

SA
 s

el
ec

tiv
e 

m
ed

iu
m

 b
ut

 d
el

et
e 

th
e 

ag
ar

. 



B 4603

 

D
is

pe
ns

e 
in

 th
re

e 
m

l a
liq

uo
ts

 in
to

 3
0 

m
l d

is
po

sa
bl

e 
U

ni
ve

rs
al

 tu
be

s. 



B 4604

   
SC

H
E

D
U

L
E 

II
I 

 
 

 
1.

 F
or

 e
ac

h 
su

sp
ec

te
d 

oc
cu

rr
en

ce
 f

or
 w

hi
ch

 a
 p

os
iti

ve
 r

es
ul

t 
in

 t
he

 s
cr

ee
ni

ng
 t

es
t(

s)
 h

as
 b

ee
n 

id
en

tif
ie

d 
ac

co
rd

in
g 

to
, 

fo
r 

th
e 

lis
te

d 
pl

an
t 

m
at

er
ia

l, 
th

e 
re

le
va

nt
 m

et
ho

d 
se

t o
ut

 in
 S

ch
ed

ul
e 

II
 o

r, 
in

 a
ll 

ot
he

r 
ca

se
s,

 a
ny

 o
th

er
 o

ff
ic

ia
lly

 a
pp

ro
ve

d 
m

et
ho

d,
 a

nd
 c

on
fi

rm
at

io
n 

or
 r

ef
ut

at
io

n 
by

 c
om

pl
et

io
n 

of
 th

e 
sa

id
 

m
et

ho
d 

is
 a

w
ai

te
d,

 th
er

e 
sh

ou
ld

 b
e 

re
te

nt
io

n 
an

d 
ap

pr
op

ri
at

e 
co

ns
er

va
tio

n 
of

: 
- 

w
he

re
ve

r p
os

si
bl

e,
 th

e 
lo

t, 
or

 p
ar

t t
he

re
of

 (f
ro

m
 w

hi
ch

 th
e 

sa
m

pl
e 

ha
s 

be
en

 ta
ke

n)
 in

 it
s 

or
ig

in
al

 p
ac

ka
gi

ng
 w

ith
 la

be
l, 

- 
w

he
re

ve
r p

os
si

bl
e,

 th
e 

re
m

ai
ni

ng
 p

ar
t o

f t
he

 s
am

pl
es

, 
- 

an
y 

re
m

ai
ni

ng
 e

xt
ra

ct
 a

nd
 a

dd
iti

on
al

 p
re

pa
re

d 
m

at
er

ia
l f

or
 th

e 
sc

re
en

in
g 

te
st

(s
) e

.g
. i

m
m

un
of

lu
or

es
ce

nc
e 

sl
id

es
, a

nd
, 

- 
al

l r
el

ev
an

t d
oc

um
en

ta
tio

n,
 

un
til

 th
e 

co
m

pl
et

io
n 

of
 th

e 
sa

id
 m

et
ho

d.
 

 
 

 
2.

 In
 th

e 
ca

se
 o

f c
on

fi
rm

at
io

n 
of

 th
e 

or
ga

ni
sm

, t
he

re
 s

ho
ul

d 
be

 re
te

nt
io

n 
an

d 
ap

pr
op

ri
at

e 
co

ns
er

va
tio

n 
of

: 
- 

th
e 

m
at

er
ia

l s
pe

ci
fi

ed
 in

 p
ar

ag
ra

ph
 1

, a
nd

 
- 

a 
sa

m
pl

e 
of

 th
e 

in
fe

ct
ed

 to
m

at
o 

or
 e

gg
pl

an
t m

at
er

ia
l i

no
cu

la
te

d 
w

ith
 th

e 
tu

be
r o

r p
la

nt
 e

xt
ra

ct
, w

he
re

 a
pp

ro
pr

ia
te

, a
nd

 
- 

th
e 

is
ol

at
ed

 c
ul

tu
re

 o
f t

he
 o

rg
an

is
m

, 
un

til
 a

t l
ea

st
 o

ne
 m

on
th

 a
ft

er
 th

e 
no

tif
ic

at
io

n 
pr

oc
ed

ur
e 

un
de

r r
eg

ul
at

io
n 

7(
2)

 o
f t

he
se

 re
gu

la
tio

ns
. 

 



B 4605

   
SC

H
E

D
U

L
E 

IV
 

 
 

 
T

he
 e

le
m

en
ts

 in
 th

e 
in

ve
st

ig
at

io
n 

re
fe

rr
ed

 to
 in

 su
b-

re
gu

la
tio

n 
7(

1)
(a

)(
i)

 o
f 

th
es

e 
re

gu
la

tio
ns

 sh
al

l i
nc

lu
de

 w
he

re
 re

le
va

nt
: 

 (i
) 

pl
ac

es
 o

f p
ro

du
ct

io
n,

 
- 

gr
ow

in
g 

or
 h

av
in

g 
gr

ow
n,

 p
ot

at
oe

s 
w

hi
ch

 a
re

 c
lo

na
lly

 re
la

te
d 

to
 p

ot
at

oe
s 

fo
un

d 
to

 b
e 

in
fe

ct
ed

 w
ith

 th
e 

or
ga

ni
sm

, 
- 

gr
ow

in
g 

or
 h

av
in

g 
gr

ow
n 

to
m

at
oe

s 
w

hi
ch

 a
re

 fr
o

m
 th

e 
sa

m
e 

so
ur

ce
 a

s 
to

m
at

oe
s 

fo
un

d 
to

 b
e 

in
fe

ct
ed

 w
ith

 th
e 

or
ga

ni
sm

, 
- 

gr
ow

in
g 

or
 h

av
in

g 
gr

ow
n,

 p
ot

at
oe

s 
or

 to
m

at
oe

s 
w

hi
ch

 h
av

e 
be

en
 p

la
ce

d 
un

de
r o

ff
ic

ia
l c

on
tr

ol
 b

ec
au

se
 o

f t
he

 s
us

pe
ct

ed
 

oc
cu

rr
en

ce
 o

f t
he

 o
rg

an
is

m
, 

- 
gr

ow
in

g 
or

 h
av

in
g 

gr
ow

n,
 p

ot
at

oe
s 

w
hi

ch
 a

re
 c

lo
na

lly
 re

la
te

d 
to

 p
ot

at
oe

s 
th

at
 h

av
e 

be
en

 g
ro

w
n 

on
 p

la
ce

s 
of

 p
ro

du
ct

io
n 

fo
un

d 
to

 b
e 

in
fe

st
ed

 w
ith

 th
e 

or
ga

ni
sm

, 
- 

gr
ow

in
g 

po
ta

to
es

 o
r t

om
at

oe
s 

an
d 

lo
ca

te
d 

in
 th

e 
ne

ig
hb

ou
rh

oo
d 

of
 in

fe
st

ed
 p

la
ce

s 
of

 p
ro

du
ct

io
n,

 in
cl

ud
in

g 
su

ch
 p

la
ce

s 
of

 
pr

od
uc

tio
n 

sh
ar

in
g 

pr
od

uc
tio

n 
eq

ui
pm

en
t a

nd
 fa

ci
lit

ie
s 

di
re

ct
ly

 o
r t

hr
ou

gh
 a

 c
om

m
on

 c
on

tr
ac

to
r,
 

- 
us

in
g 

su
rf

ac
e 

w
at

er
 fo

r i
rr

ig
at

io
n 

or
 s

pr
ay

in
g 

fr
om

 a
ny

 s
ou

rc
e 

co
nf

ir
m

ed
 o

r s
us

pe
ct

ed
 to

 b
e 

in
fe

st
ed

 w
ith

 th
e 

or
ga

ni
sm

, 
- 

us
in

g 
su

rf
ac

e 
w

at
er

 fo
r i

rr
ig

at
io

n 
or

 s
pr

ay
in

g 
fr

om
 a

 s
ou

rc
e 

us
ed

 in
 c

om
m

on
 w

ith
 p

la
ce

s 
of

 p
ro

du
ct

io
n 

co
nf

ir
m

ed
 o

r s
us

pe
ct

ed
 

to
 b

e 
in

fe
st

ed
 w

ith
 th

e 
or

ga
ni

sm
, 

- 
fl

oo
de

d 
or

 h
av

e 
be

en
 fl

oo
de

d 
w

ith
 s

ur
fa

ce
 w

at
er

 c
on

fi
rm

ed
 o

r s
us

pe
ct

ed
 to

 b
e 

in
fe

st
ed

 w
ith

 th
e 

or
ga

ni
sm

; a
nd

, 
(ii

) 
su

rf
ac

e 
w

at
er

 u
se

d 
fo

r i
rr

ig
at

io
n 

or
 s

pr
ay

in
g 

of
, o

r w
hi

ch
 h

as
 fl

oo
de

d 
fi

el
d(

s)
 o

r p
la

ce
(s

) o
f p

ro
du

ct
io

n 
co

nf
ir

m
ed

 to
 b

e 
in

fe
st

ed
 w

ith
 th

e 
or

ga
ni

sm
. 

 



B 4606

   
SC

H
E

D
U

L
E 

V
 

 
 

 
1.

 T
he

 e
le

m
en

ts
 in

 th
e 

de
te

rm
in

at
io

n 
of

 th
e 

ex
te

nt
 o

f 
pr

ob
ab

le
 c

on
ta

m
in

at
io

n 
un

de
r 

su
b-

re
gu

la
tio

ns
 7

(1
)(

a)
(i

ii)
 a

nd
 7

(1
)(

c)
(i

ii)
 o

f 
th

es
e 

re
gu

la
tio

ns
, s

ha
ll 

in
cl

ud
e 

w
he

re
 re

le
va

nt
: 

- 
th

e 
lis

te
d 

pl
an

t m
at

er
ia

l g
ro

w
n 

at
 a

 p
la

ce
 o

f p
ro

du
ct

io
n 

de
si

gn
at

ed
 a

s 
co

nt
am

in
at

ed
 u

nd
er

 s
ub

-r
eg

ul
at

io
n 

7(
1)

(a
)(

ii)
 o

f t
he

se
 

re
gu

la
tio

ns
, 

- 
pl

ac
e(

s)
 o

f p
ro

du
ct

io
n 

w
ith

 a
 p

ro
du

ct
io

n 
lin

k 
to

 th
e 

lis
te

d 
pl

an
t m

at
er

ia
l d

es
ig

na
te

d 
as

 c
on

ta
m

in
at

ed
 u

nd
er

 s
ub

-r
eg

ul
at

io
n 

7(
1)

(a
)(

ii)
 to

 th
es

e 
re

gu
la

tio
ns

, i
nc

lu
di

ng
 th

os
e 

sh
ar

in
g 

pr
od

uc
tio

n 
eq

ui
pm

en
t a

nd
 fa

ci
lit

ie
s 

di
re

ct
ly

 o
r t

hr
ou

gh
 a

 c
om

m
on

 
co

nt
ra

ct
or

, 
- 

th
e 

lis
te

d 
pl

an
t m

at
er

ia
l p

ro
du

ce
d 

in
 th

e 
pl

ac
e(

s)
 o

f p
ro

du
ct

io
n 

re
fe

rr
ed

 to
 in

 th
e 

pr
ev

io
us

 in
de

nt
, o

r p
re

se
nt

 in
 s

uc
h 

pl
ac

e(
s)

 o
f 

pr
od

uc
tio

n 
du

ri
ng

 th
e 

pe
ri

od
 w

he
n 

th
e 

lis
te

d 
pl

an
t m

at
er

ia
l d

es
ig

na
te

d 
as

 c
on

ta
m

in
at

ed
 u

nd
er

 s
ub

-r
eg

ul
at

io
n 

7(
1)

(a
)(

ii)
 o

f 
th

es
e 

re
gu

la
tio

ns
, w

as
 p

re
se

nt
 o

n 
th

e 
pl

ac
es

 o
f p

ro
du

ct
io

n 
re

fe
rr

ed
 to

 in
 th

e 
fi

rs
t i

nd
en

t, 
- 

st
or

es
 h

an
dl

in
g 

th
e 

lis
te

d 
pl

an
t m

at
er

ia
l f

ro
m

 th
e 

ab
ov

e 
pl

ac
es

 o
f p

ro
du

ct
io

n,
 

- 
an

y 
m

ac
hi

ne
ry

, v
eh

ic
le

, v
es

se
l, 

st
or

e,
 o

r u
ni

ts
 th

er
eo

f,
 a

nd
 a

ny
 o

th
er

 o
bj

ec
ts

 in
cl

ud
in

g 
pa

ck
ag

in
g 

m
at

er
ia

l, 
th

at
 m

ay
 h

av
e 

co
m

e 
in

to
 c

on
ta

ct
 w

ith
 th

e 
lis

te
d 

pl
an

t m
at

er
ia

l d
es

ig
na

te
d 

as
 c

on
ta

m
in

at
ed

 u
nd

er
 s

ub
-r

eg
ul

at
io

n 
7(

1)
(a

)(
ii)

 o
f t

he
se

 re
gu

la
tio

ns
, 

- 
an

y 
of

 th
e 

lis
te

d 
pl

an
t m

at
er

ia
l s

to
re

d 
in

, o
r i

n 
co

nt
ac

t w
ith

, a
ny

 o
f t

he
 s

tr
uc

tu
re

s 
or

 o
bj

ec
ts

 li
st

ed
 in

 th
e 

pr
ev

io
us

 in
de

nt
, p

ri
or

 
to

 th
e 

cl
ea

ns
in

g 
an

d 
di

si
nf

ec
tio

n 
of

 s
uc

h 
st

ru
ct

ur
es

 a
nd

 o
bj

ec
ts

, 
- 

as
 a

 re
su

lt 
of

 th
e 

in
ve

st
ig

at
io

n 
an

d 
te

st
in

g 
un

de
r s

ub
-r

eg
ul

at
io

n 
7(

1)
(a

)(
i)

 o
f t

he
se

 re
gu

la
tio

ns
, i

n 
th

e 
ca

se
 o

f p
ot

at
o,

 th
os

e 
tu

be
rs

 o
r p

la
nt

s 
w

ith
 a

 s
is

te
r o

r p
ar

en
ta

l c
lo

na
l r

el
at

io
ns

hi
p 

to
, a

nd
 in

 th
e 

ca
se

 o
f t

om
at

o,
 th

os
e 

pl
an

ts
 w

ith
 th

e 
sa

m
e 

so
ur

ce
 a

s,
 

th
e 

lis
te

d 
pl

an
t m

at
er

ia
l d

es
ig

na
te

d 
to

 b
e 

co
nt

am
in

at
ed

 u
nd

er
 s

ub
-r

eg
ul

at
io

n 
(1

)(
a)

(i
i) 

of
 th

es
e 

re
gu

la
tio

ns
 a

nd
 fo

r w
hi

ch
, 

al
th

ou
gh

 th
ey

 m
ay

 h
av

e 
te

st
ed

 n
eg

at
iv

e 
fo

r t
he

 o
rg

an
is

m
, i

t a
pp

ea
rs

 th
at

 c
on

ta
m

in
at

io
n 

is
 p

ro
ba

bl
e 

th
ro

ug
h 

a 
cl

on
al

 li
nk

, 
- 

pl
ac

e(
s)

 o
f p

ro
du

ct
io

n 
of

 th
e 

lis
te

d 
pl

an
t m

at
er

ia
l r

ef
er

re
d 

to
 in

 th
e 

pr
ev

io
us

 in
de

nt
, 

- 
pl

ac
e(

s)
 o

f p
ro

du
ct

io
n 

of
 th

e 
lis

te
d 

pl
an

t m
at

er
ia

l u
si

ng
 w

at
er

 fo
r i

rr
ig

at
io

n 
or

 s
pr

ay
in

g 
w

hi
ch

 h
as

 b
ee

n 
de

si
gn

at
ed

 a
s 

co
nt

am
in

at
ed

 u
nd

er
 s

ub
-r

eg
ul

at
io

n 
7(

1)
(c

)(
ii)

 o
f t

he
se

 re
gu

la
tio

ns
, 

- 
lis

te
d 

pl
an

t m
at

er
ia

l p
ro

du
ce

d 
on

 fi
el

ds
 fl

oo
de

d 
w

ith
 s

ur
fa

ce
 w

at
er

 c
on

fi
rm

ed
 to

 b
e 

in
fe

st
ed

 w
ith

 th
e 

or
ga

ni
sm

. 
 

 
 

2.
 T

he
 d

et
er

m
in

at
io

n 
of

 th
e 

po
ss

ib
le

 s
pr

ea
d 

un
de

r s
ub

-r
eg

ul
at

io
ns

 7
(1

)(
a)

(i
v)

 a
nd

 7
(1

)(
c)

(i
ii)

 o
f 

th
es

e 
re

gu
la

tio
ns

 sh
al

l i
nc

lu
de

: 
(i

) 
in

 c
as

es
 u

nd
er

 s
ub

-r
eg

ul
at

io
n 

7(
1)

(a
)(

iv
),

 a
 c

on
si

de
ra

tio
n 

of
 th

e 
fo

llo
w

in
g 

el
em

en
ts

, 
- 

th
e 

pr
ox

im
ity

 o
f o

th
er

 p
la

ce
s 

of
 p

ro
du

ct
io

n 
gr

ow
in

g 
th

e 
lis

te
d 

pl
an

t m
at

er
ia

l, 
- 

th
e 

co
m

m
on

 p
ro

du
ct

io
n 

an
d 

us
e 

of
 s

ee
d 

po
ta

to
 s

to
ck

s, 
- 

pl
ac

es
 o

f p
ro

du
ct

io
n 

us
in

g 
su

rf
ac

e 
w

at
er

 fo
r i

rr
ig

at
io

n 
or

 s
pr

ay
in

g 
of

 li
st

ed
 p

la
nt

 m
at

er
ia

l i
n 

ca
se

s 
w

he
re

 th
er

e 
is

 o
r h

as
 b

ee
n 

ris
k 

of
 s

ur
fa

ce
 w

at
er

 ru
n-

of
f f

ro
m

, o
r f

lo
od

in
g 

of
, p

la
ce

(s
) o

f p
ro

du
ct

io
n 

de
si

gn
at

ed
 to

 b
e 

co
nt

am
in

at
ed

 u
nd

er
 s

ub
-r

eg
ul

at
io

n 
(1

)(
a)

(i
i) 

of
 th

es
e 

re
gu

la
tio

ns
; 

 
(ii

) 
in

 c
as

es
 w

he
re

 s
ur

fa
ce

 w
at

er
 h

as
 b

ee
n 

de
si

gn
at

ed
 a

s 
co

nt
am

in
at

ed
 u

nd
er

 s
ub

-r
eg

la
tio

n 
7(

1)
(c

)(
ii)

 o
f t

he
se

 re
gu

la
tio

ns
: 



B 4607

 

- 
pl

ac
e(

s)
 o

f p
ro

du
ct

io
n 

pr
od

uc
in

g 
lis

te
d 

pl
an

t m
at

er
ia

l a
dj

ac
en

t t
o,

 o
r a

t r
is

k 
fr

om
 fl

oo
di

ng
 b

y,
 th

e 
su

rf
ac

e 
w

at
er

 d
es

ig
na

te
d 

as
 

co
nt

am
in

at
ed

, 
- 

an
y 

di
sc

re
te

 ir
ri

ga
tio

n 
ba

si
n 

as
so

ci
at

ed
 w

ith
 th

e 
su

rf
ac

e 
w

at
er

 d
es

ig
na

te
d 

as
 c

on
ta

m
in

at
ed

. 
 

 
 

3.
 T

he
 d

et
ai

ls
 o

f t
he

 n
ot

if
ic

at
io

n 
re

fe
rr

ed
 to

 in
 su

b-
re

gu
la

tio
n 

7(
2)

 to
 th

es
e 

re
gu

la
tio

ns
 sh

al
l i

nc
lu

de
: 

- 
da

te
 o

f r
ep

or
tin

g 
of

 s
us

pe
ct

ed
 o

cc
ur

re
nc

e 
un

de
r r

eg
ul

at
io

n 
6 

to
 th

es
e 

re
gu

la
tio

ns
 a

nd
 d

at
es

 o
f s

am
pl

in
g 

an
d 

co
nf

ir
m

at
io

n 
of

 th
e 

pr
es

en
ce

 o
f t

he
 o

rg
an

is
m

 u
nd

er
 re

gu
la

tio
n 

7 
to

 th
es

e 
re

gu
la

tio
ns

, a
s 

ap
pr

op
ri

at
e,

 
- 

a 
de

sc
ri

pt
io

n 
of

 th
e 

el
em

en
ts

 o
f t

he
 d

es
ig

na
te

d 
co

nt
am

in
at

io
n 

an
d 

zo
ne

 d
em

ar
ca

tio
n.

 
 

 
  

4.
 T

he
 d

et
ai

ls
 o

f t
he

 a
dd

iti
on

al
 n

ot
if

ic
at

io
n 

re
fe

rr
ed

 to
 s

ub
-r

eg
ul

at
io

n 
7(

2)
 s

ha
ll 

in
cl

ud
e:

 
- 

fo
r a

ny
 p

ot
at

o 
co

ns
ig

nm
en

t o
r l

ot
 d

es
ig

na
te

d 
as

 c
on

ta
m

in
at

ed
, t

he
 c

er
tif

ic
at

es
 p

re
sc

ri
be

d 
in

 T
he

 P
la

nt
 Q

ua
ra

nt
in

e 
(H

ar
m

fu
l 

O
rg

an
is

m
s)

 R
eg

ul
at

io
ns

 2
00

4 
(L

.N
. 9

7 
of

 2
00

4)
, t

he
 p

as
sp

or
t n

um
be

r o
r r

eg
is

tr
at

io
n 

nu
m

be
r o

f p
ot

at
o 

pr
od

uc
er

s,
 c

ol
le

ct
iv

e 
w

ar
eh

ou
se

s 
an

d 
di

sp
at

ch
in

g 
ce

nt
re

s,
 a

s 
ap

pr
op

ri
at

e,
 

- 
fo

r a
ny

 to
m

at
o 

pl
an

t c
on

si
gn

m
en

t o
r l

ot
 d

es
ig

na
te

d 
as

 c
on

ta
m

in
at

ed
 th

e 
cr

tif
ic

at
es

 p
re

sc
ri

be
d 

in
 T

he
 P

la
nt

 Q
ua

ra
nt

in
e 

(H
ar

m
fu

l O
rg

an
is

m
s)

 R
eg

ul
at

io
ns

 2
00

4 
(L

.N
. 9

7 
of

 2
00

4)
, a

nd
 p

as
sp

or
t n

um
be

r 
- 

th
e 

va
ri

et
y 

na
m

e 
an

d 
ca

te
go

ry
 fo

r s
ee

d 
po

ta
to

 s
to

ck
s,

 a
nd

 w
he

re
 p

os
si

bl
e 

in
 a

ll 
ot

he
r c

as
es

, 
- 

su
ch

 o
th

er
 in

fo
rm

at
io

n 
re

la
tin

g 
to

 th
e 

co
nf

ir
m

ed
 o

ut
br

ea
k 

as
 th

e 
C

om
m

is
si

on
 m

ay
 re

qu
ir

e.
 



B 4608

   
SC

H
E

D
U

L
E 

V
I 

 1.
 W

ith
 re

fr
en

ce
 to

 s
ub

-r
eg

ul
at

io
n 

8(
1)

  o
f 

th
es

e 
re

gu
la

tio
ns

 th
e 

pr
ov

is
io

ns
 s

ha
ll 

be
: 

- 
in

ci
ne

ra
tio

n,
 o

r 
- 

us
e 

as
 a

ni
m

al
 fe

ed
 a

ft
er

 h
ea

t t
re

at
m

en
t s

uc
h 

th
at

 th
er

e 
is

 n
o 

ri
sk

 o
f t

he
 o

rg
an

is
m

 s
ur

vi
vi

ng
, o

r 
- 

de
ep

 b
ur

ia
l, 

at
 a

 d
is

po
sa

l s
ite

 a
t w

hi
ch

 th
er

e 
is

 n
o 

ri
sk

 o
f s

ee
pa

ge
 to

 a
gr

ic
ul

tu
ra

l l
an

d 
or

 c
on

ta
ct

 w
ith

 w
at

er
 s

ou
rc

es
 w

hi
ch

 
co

ul
d 

be
 u

se
d 

fo
r i

rr
ig

at
io

n 
of

 a
gr

ic
ul

tr
al

 la
nd

, o
r 

- 
in

du
st

ri
al

 p
ro

ce
ss

in
g 

th
ro

ug
h 

di
re

ct
 a

nd
 im

m
ed

ia
te

 d
el

iv
er

y 
to

 a
 p

ro
ce

ss
in

g 
pl

an
t w

ith
 o

ff
ic

ia
lly

 a
pp

ro
ve

d 
w

as
te

 d
is

po
sa

l 
fa

ci
lit

ie
s 

w
hi

ch
 c

on
fo

rm
 to

 th
e 

pr
ov

is
io

ns
 la

id
 d

ow
n 

in
 S

ch
ed

ul
e 

V
II

 to
 th

es
e 

re
gu

la
tio

ns
, o

r 
- 

ot
he

r m
ea

su
re

s,
 p

ro
vi

de
d 

th
at

 it
 h

as
 b

ee
n 

es
ta

bl
is

he
d 

th
at

 th
er

e 
is

 n
o 

id
en

tif
ia

bl
e 

ri
sk

 o
f t

he
 o

rg
an

is
m

 s
pr

ea
di

ng
; s

uc
h 

m
ea

su
re

s 
to

 b
e 

im
m

ed
ia

te
ly

 n
ot

if
ie

d 
to

 th
e 

C
om

m
is

si
on

 a
nd

 to
 th

e 
ot

he
r M

em
be

r S
ta

te
s. 

 
 

 
2.

 T
he

 a
pp

ro
pr

ia
te

 u
se

 o
r d

is
po

sa
l o

f t
he

 li
st

ed
 p

la
nt

 m
at

er
ia

l r
ef

er
re

d 
to

 in
 su

b-
re

gu
la

tio
n 

8 
(2

) 
of

 th
es

e 
re

gu
la

tio
ns

, u
nd

er
 th

e 
co

nt
ro

l o
f t

he
 P

la
nt

 H
ea

lth
 

D
ep

ar
tm

en
t, 

w
ith

 a
pp

ro
pr

ia
te

 c
om

m
un

ic
at

io
n 

be
tw

ee
n 

re
sp

on
si

bl
e 

of
fi

ci
al

 b
od

ie
s 

to
 e

ns
ur

e 
su

ch
 c

on
tr

ol
 a

t a
ll 

tim
es

 a
nd

 a
pp

ro
va

l b
y 

th
e 

re
sp

on
si

bl
e 

of
fi

ci
al

 
bo

dy
 o

f t
he

 M
em

be
r S

ta
te

 w
he

re
 th

e 
po

ta
to

es
 a

re
 to

 b
e 

pa
ck

ed
 o

r p
ro

ce
ss

ed
 in

 re
sp

ec
t o

f t
he

 w
as

te
 d

is
po

sa
l f

ac
ili

tie
s 

re
fe

rr
ed

 to
 in

 th
e 

fi
rs

t a
nd

 s
ec

on
d 

in
de

nt
s,

 sh
al

l b
e:

 
(i

) 
fo

r p
ot

at
o 

tu
be

rs
, - 

us
e 

as
 w

ar
e 

po
ta

to
es

 in
te

nd
ed

 fo
r c

on
su

m
pt

io
n 

an
d 

pa
ck

ed
 a

t s
ite

s 
w

ith
 a

pp
ro

pr
ia

te
 w

as
te

 d
is

po
sa

l f
ac

ili
tie

s,
 r

ea
dy

 f
or

 d
ir

ec
t 

de
liv

er
y 

an
d 

us
e 

w
ith

ou
t r

ep
ac

ki
ng

, a
nd

 in
te

nd
ed

 fo
r s

uc
h 

di
re

ct
 d

el
iv

er
y 

an
d 

us
e,

 o
r 

- 
us

e 
as

 w
ar

e 
po

ta
to

es
 in

te
nd

ed
 fo

r i
nd

us
tr

ia
l p

ro
ce

ss
in

g,
 a

nd
 in

te
nd

ed
 fo

r d
ir

ec
t a

nd
 im

m
ed

ia
te

 d
el

iv
er

y 
to

 a
 p

ro
ce

ss
in

g 
pl

an
t 

w
ith

 a
pp

ro
pr

ia
te

 w
as

te
 d

is
po

sa
l f

ac
ili

tie
s,

 o
r 

- 
so

m
e 

ot
he

r u
se

 o
r d

is
po

sa
l, 

pr
ov

id
ed

 th
at

 it
 is

 e
st

ab
lis

he
d 

th
at

 th
er

e 
is

 n
o 

id
en

tif
ia

bl
e 

ri
sk

 o
f t

he
 o

rg
an

is
m

 s
pr

ea
di

ng
, a

nd
 

su
bj

ec
t t

o 
ap

pr
ov

al
 b

y 
th

e 
sa

id
 re

sp
on

si
bl

e 
of

fi
ci

al
 b

od
ie

s.
 S

uc
h 

m
ea

su
re

s 
to

 b
e 

im
m

ed
ia

te
ly

 n
ot

if
ie

d 
to

 th
e 

C
om

m
is

si
on

 a
nd

 
to

 th
e 

ot
he

r M
em

be
r S

ta
te

s. 
(ii

) 
fo

r o
th

er
 p

la
nt

 p
ar

ts
 in

cl
ud

in
g 

st
em

 a
nd

 fo
lia

ge
 d

eb
ri

s, 
- 

de
st

ru
ct

io
n,

 o
r 

- 
so

m
e 

ot
he

r u
se

 o
r d

is
po

sa
l, 

pr
ov

id
ed

 th
at

 it
 is

 e
st

ab
lis

he
d 

th
at

 th
er

e 
is

 n
o 

id
en

tif
ia

bl
e 

ri
sk

 o
f t

he
 o

rg
an

is
m

 s
pr

ea
di

ng
; s

uc
h 

m
ea

su
re

s 
sh

al
l b

e 
no

tif
ie

d 
to

 th
e 

C
om

m
is

si
on

 a
nd

 to
 o

th
er

 M
em

be
r S

ta
te

s. 
 

 
 

3.
 T

he
 a

pp
ro

pr
ia

te
 m

et
ho

ds
 fo

r d
ec

on
ta

m
in

at
io

n 
of

 th
e 

ob
je

ct
s 

re
fe

rr
ed

 to
 in

 su
b-

re
gu

la
tio

n 
8 

(3
) 

of
 th

es
e 

re
gu

la
tio

ns
 s

ha
ll 

be
 c

le
an

si
ng

 a
nd

, w
he

re
 

ap
pr

op
ri

at
e,

 d
is

in
fe

ct
io

n,
 s

uc
h 

th
at

 th
er

e 
is

 n
o 

id
en

tif
ia

bl
e 

ri
sk

 o
f t

he
 o

rg
an

is
m

 s
pr

ea
di

ng
 a

nd
 s

ha
ll 

be
 e

m
pl

oy
ed

 u
nd

er
 th

e 
su

pe
rv

is
io

n 
of

 th
e 

Pl
an

t H
ea

lth
 

D
ep

ar
tm

en
t. 

 
 

 
4.

 T
he

 s
er

ie
s 

of
 m

ea
su

re
s 

to
 b

e 
im

pl
em

en
te

d 
w

ith
in

 th
e 

de
m

ar
ca

te
d 

zo
ne

(s
) e

st
ab

lis
he

d 
un

de
r s

ub
-r

eg
ul

at
io

ns
 7

 (1
)(

a)
(i

v)
 a

nd
 (

c)
(i

ii)
 o

f 
th

es
e 

re
gu

la
tio

ns
 

an
d 

re
fe

rr
ed

 to
 in

 s
ub

-r
eg

ul
at

io
n 

8 
(4

) o
f 

th
es

e 
re

gu
la

tio
ns

 sh
al

l i
nc

lu
de

: 
 

 
 

4.
1.

 In
 c

as
es

 w
he

re
 p

la
ce

s 
of

 p
ro

du
ct

io
n 

ha
ve

 b
ee

n 
de

si
gn

at
ed

 a
s 

co
nt

am
in

at
ed

 u
nd

er
 s

ub
-r

eg
ul

at
io

n 
7 

(1
)(

a)
(i

i)
: 



B 4609

 

 (a
) 

in
 a

 fi
el

d 
or

 u
ni

t o
f p

ro
te

ct
ed

 c
ro

p 
pr

od
uc

tio
n 

de
si

gn
at

ed
 to

 b
e 

co
nt

am
in

at
ed

 u
nd

er
 s

ub
-r

eg
ul

at
io

n 
7 

(1
)(

a)
(i

i)
, e

ith
er

 
 (i

) 
du

ri
ng

 a
t l

ea
st

 th
e 

fo
ur

 g
ro

w
in

g 
ye

ar
s 

fo
llo

w
in

g 
th

e 
de

si
gn

at
ed

 c
on

ta
m

in
at

io
n,

 
- 

m
ea

su
re

s 
sh

al
l b

e 
ta

ke
n 

to
 e

lim
in

at
e 

vo
lu

nt
ee

r p
ot

at
o 

an
d 

to
m

at
o 

pl
an

ts
 a

s 
w

el
l a

s 
ot

he
r h

os
t p

la
nt

s 
of

 th
e 

or
ga

ni
sm

 in
cl

ud
in

g 
so

la
na

ce
ou

s 
w

ee
ds

, a
nd

 
- 

th
e 

fo
llo

w
in

g 
sh

al
l n

ot
 b

e 
pl

an
te

d:
 

- 
po

ta
to

 tu
be

rs
 o

r p
la

nt
s, 

- 
to

m
at

o 
pl

an
ts

 a
nd

 s
ee

ds
, 

- 
ta

ki
ng

 in
to

 a
cc

ou
nt

 th
e 

bi
ol

og
y 

of
 th

e 
or

ga
ni

sm
, 

- 
ot

he
r h

os
t p

la
nt

s, 
- 

pl
an

ts
 o

f s
pe

ci
es

 o
f B

ra
ss

ic
a,

 fo
r w

hi
ch

 th
er

e 
is

 a
n 

id
en

tif
ie

d 
ri

sk
 o

f t
he

 o
rg

an
is

m
 s

ur
vi

vi
ng

, 
- 

cr
op

s 
fo

r w
hi

ch
 th

er
e 

is
 a

n 
id

en
tif

ie
d 

ri
sk

 o
f t

he
 o

rg
an

is
m

 s
pr

ea
di

ng
; 

- 
in

 th
e 

fi
rs

t p
ot

at
o 

or
 to

m
at

o 
cr

op
pi

ng
 s

ea
so

n 
fo

llo
w

in
g 

th
e 

pe
ri

od
 sp

ec
if

ie
d 

in
 th

e 
pr

ec
ed

in
g 

in
de

nt
, a

nd
 o

n 
th

e 
co

nd
iti

on
 th

at
 

th
e 

fi
el

d 
ha

s 
be

en
 fo

un
d 

fr
ee

 fr
om

 v
ol

un
te

er
 p

ot
at

o 
an

d 
to

m
at

o 
pl

an
ts

 a
nd

 o
th

er
 h

os
t p

la
nt

s 
in

cl
ud

in
g 

so
la

na
ce

ou
s 

w
ee

ds
 fo

r a
t 

le
as

t t
he

 tw
o 

co
ns

ec
ut

iv
e 

gr
ow

in
g 

ye
ar

s 
pr

io
r t

o 
pl

an
tin

g,
 

- 
in

 th
e 

ca
se

 o
f p

ot
at

oe
s,

 o
ff

ic
ia

lly
 c

er
tif

ie
d 

se
ed

 p
ot

at
oe

s 
sh

al
l b

e 
pl

an
te

d 
fo

r w
ar

e 
pr

od
uc

tio
n 

on
ly

 a
nd

, 
- 

an
 o

ff
ic

ia
l s

ur
ve

y 
in

cl
ud

in
g 

te
st

in
g,

 a
s 

de
ta

ile
d 

in
 re

gu
la

tio
n 

3 
of

 th
es

e 
re

gu
la

tio
ns

, s
ha

ll 
be

 c
on

du
ct

ed
, 

- 
in

 th
e 

po
ta

to
 o

r t
om

at
o 

cr
op

pi
ng

 s
ea

so
n 

su
cc

ee
di

ng
 th

at
 re

fe
rr

ed
 to

 in
 th

e 
pr

ev
io

us
 in

de
nt

 a
nd

 fo
llo

w
in

g 
an

 a
pp

ro
pr

ia
te

 
ro

ta
tio

n 
cy

cl
e,

 in
 th

e 
ca

se
 o

f p
ot

at
oe

s 
of

fi
ci

al
ly

 c
er

tif
ie

d 
se

ed
 p

ot
at

oe
s 

sh
al

l b
e 

pl
an

te
d 

fo
r e

ith
er

 s
ee

d 
or

 w
ar

e 
pr

od
uc

tio
n 

an
d 

in
 th

e 
ca

se
 o

f p
ot

at
oe

s 
an

d 
to

m
at

oe
s 

an
 o

ff
ic

ia
l s

ur
ve

y 
as

 d
et

ai
le

d 
in

 re
gu

la
tio

n 
3 

of
 th

es
e 

re
gu

la
tio

ns
, s

ha
ll 

be
 c

on
du

ct
ed

; o
r 

 (ii
) 

du
ri

ng
 th

e 
fi

ve
 g

ro
w

in
g 

ye
ar

s 
fo

llo
w

in
g 

th
at

 o
f t

he
 d

es
ig

na
te

d 
co

nt
am

in
at

io
n,

 
- 

m
ea

su
re

s 
sh

al
l b

e 
ta

ke
n 

to
 e

lim
in

at
e 

vo
lu

nt
ee

r p
ot

at
o 

an
d 

to
m

at
o 

pl
an

ts
 a

s 
w

el
l a

s 
ot

he
r h

os
t p

la
nt

s 
of

 th
e 

or
ga

ni
sm

 in
cl

ud
in

g 
so

la
na

ce
ou

s 
w

ee
ds

, a
nd

 
- 

th
e 

fi
el

d 
sh

al
l b

e 
es

ta
bl

is
he

d 
an

d 
m

ai
nt

ai
ne

d 
du

ri
ng

 th
e 

fi
rs

t t
hr

ee
 y

ea
rs

 e
ith

er
, i

n 
ba

re
 fa

llo
w

 o
r,

 in
 c

er
ea

ls
 a

cc
or

di
ng

 to
 th

e 
ri

sk
 id

en
tif

ie
d,

 o
r, 

in
 p

er
m

an
en

t p
as

tu
re

 w
ith

 fr
eq

ue
nt

 c
lo

se
 c

ut
tin

g 
or

 in
te

ns
iv

e 
gr

az
in

g 
or

, a
s 

gr
as

s 
fo

r s
ee

d 
pr

od
uc

tio
n,

 
fo

llo
w

ed
 b

y 
pl

an
tin

g 
in

 th
e 

su
cc

ee
di

ng
 tw

o 
ye

ar
s 

w
ith

 n
on

-h
os

t p
la

nt
s 

of
 th

e 
or

ga
ni

sm
 fo

r w
hi

ch
 th

er
e 

is
 n

o 
id

en
tif

ie
d 

ri
sk

 o
f 

th
e 

or
ga

ni
sm

 s
ur

vi
vi

ng
 o

r s
pr

ea
di

ng
, 

- 
in

 th
e 

fi
rs

t p
ot

at
o 

or
 to

m
at

o 
cr

op
pi

ng
 s

ea
so

n 
fo

llo
w

in
g 

th
e 

pe
ri

od
 s

pe
ci

fi
ed

 in
 th

e 
pr

ec
ed

in
g 

in
de

nt
, 

- 
in

 th
e 

ca
se

 o
f p

ot
at

oe
s,

 o
ff

ic
ia

lly
 c

er
tif

ie
d 

se
ed

 p
ot

at
oe

s 
sh

al
l b

e 
pl

an
te

d 
fo

r e
ith

er
 s

ee
d 

or
 w

ar
e 

pr
od

uc
tio

n,
 

an
d 

an
 o

ff
ic

ia
l s

ur
ve

y 
in

cl
ud

in
g 

te
st

in
g,

 a
s 

de
ta

ile
d 

in
 re

gu
la

tio
n 

3 
of

 th
es

e 
re

gu
la

tio
ns

, s
ha

ll 
be

 c
on

du
ct

ed
; 

 (b
) 

in
 o

th
er

 fi
el

ds
: 

- 
in

 th
e 

gr
ow

in
g 

ye
ar

 fo
llo

w
in

g 
th

e 
de

si
gn

at
ed

 c
on

ta
m

in
at

io
n:

 
- 

ei
th

er
 n

o 
po

ta
to

 tu
be

rs
 o

r p
la

nt
s,

 o
r o

th
er

 h
os

t p
la

nt
s 

of
 th

e 
or

ga
ni

sm
 s

ha
ll 

be
 p

la
nt

ed
, a

nd
 m

ea
su

re
s 

sh
al

l b
e 

ta
ke

n 
to

 e
lim

in
at

e 
vo

lu
nt

ee
r p

ot
at

o 
an

d 
to

m
at

o 
pl

an
ts

 a
nd

 o
th

er
 h

os
t p

la
nt

s 
in

cl
ud

in
g 

so
la

na
ce

ou
s 

w
ee

ds
 a

s 
ap

pr
op

ri
at

e,
 o

r 
- 

in
 th

e 
ca

se
 o

f p
ot

at
o 

tu
be

rs
, o

ff
ic

ia
lly

 c
er

tif
ie

d 
se

ed
 p

ot
at

oe
s 

m
ay

 b
e 

pl
an

te
d 

fo
r w

ar
e 

pr
od

uc
tio

n 
on

ly
, o

n 
th

e 
co

nd
iti

on
 th

at
 

th
e 

re
sp

on
si

bl
e 

of
fi

ci
al

 b
od

ie
s 

ar
e 

sa
tis

fi
ed

 th
at

 th
e 

ri
sk

s 
of

 v
ol

un
te

er
 p

ot
at

o 
an

d 
to

m
at

o 
pl

an
ts

 a
nd

 o
th

er
 h

os
t p

la
nt

s 
of

 th
e 
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or
ga

ni
sm

 in
cl

ud
in

g 
so

la
na

ce
ou

s 
w

ee
ds

, h
av

e 
be

en
 e

lim
in

at
ed

. T
he

 g
ro

w
in

g 
cr

op
 s

ha
ll 

be
 in

sp
ec

te
d 

at
 a

pp
ro

pr
ia

te
 ti

m
es

 a
nd

 
vo

lu
nt

ee
r p

ot
at

o 
pl

an
ts

 s
ha

ll 
be

 te
st

ed
 fo

r t
he

 o
rg

an
is

m
; i

n 
ad

di
tio

n,
 fo

r p
ot

at
oe

s,
 th

e 
ha

rv
es

te
d 

tu
be

rs
 s

ha
ll 

be
 in

sp
ec

te
d;

 
- 

fo
r t

he
 fi

rs
t g

ro
w

in
g 

ye
ar

 fo
llo

w
in

g 
th

at
 s

pe
ci

fi
ed

 in
 th

e 
fi

rs
t i

nd
en

t, 
- 

in
 th

e 
ca

se
 o

f p
ot

at
oe

s,
 o

nl
y 

of
fi

ci
al

ly
 c

er
tif

ie
d 

se
ed

 p
ot

at
oe

s 
sh

al
l b

e 
pl

an
te

d 
fo

r e
ith

er
 s

ee
d 

or
 w

ar
e 

pr
od

uc
tio

n,
 

- 
fo

r a
t l

ea
st

 th
e 

se
co

nd
 g

ro
w

in
g 

ye
ar

 fo
llo

w
in

g 
th

at
 in

 th
e 

fi
rs

t i
nd

en
t, 

- 
in

 th
e 

ca
se

 o
f p

ot
at

oe
s,

 o
nl

y 
of

fi
ci

al
ly

 c
er

tif
ie

d 
se

ed
 p

ot
at

oe
s 

or
 s

ee
d 

po
ta

to
es

 g
ro

w
n 

un
de

r o
ff

ic
ia

l c
on

tr
ol

 fr
om

 o
ff

ic
ia

lly
 

ce
rt

if
ie

d 
se

ed
 p

ot
at

oe
s 

sh
al

l b
e 

pl
an

te
d 

fo
r e

ith
er

 s
ee

d 
or

 w
ar

e 
pr

od
uc

tio
n,

 
- 

in
 e

ac
h 

of
 th

e 
gr

ow
in

g 
ye

ar
s 

re
fe

rr
ed

 to
 in

 th
e 

pr
ev

io
us

 in
de

nt
s 

m
ea

su
re

s 
sh

al
l b

e 
ta

ke
n 

to
 e

lim
in

at
e 

vo
lu

nt
ee

r p
ot

at
o 

an
d 

to
m

at
o 

pl
an

ts
 a

nd
 o

th
er

 h
os

t p
la

nt
s 

of
 th

e 
or

ga
ni

sm
 in

cl
ud

in
g 

so
la

na
ce

ou
s 

w
ee

ds
, a

nd
 a

n 
of

fi
ci

al
 s

ur
ve

y 
as

 d
et

ai
le

d 
in

 
re

gu
la

tio
n 

3 
of

 th
es

e 
re

gu
la

tio
ns

, s
ha

ll 
be

 c
on

du
ct

ed
, a

nd
 in

 th
e 

ca
se

s 
w

he
re

 s
ee

d 
po

ta
to

es
 a

re
 p

la
nt

ed
 fo

r s
ee

d 
pr

od
uc

tio
n 

te
st

in
g 

of
 tu

be
rs

 s
ha

ll 
be

 c
ar

ri
ed

 o
ut

; 
 (c

) 
im

m
ed

ia
te

ly
 fo

llo
w

in
g 

th
e 

de
si

gn
at

io
n 

of
 c

on
ta

m
in

at
io

n 
un

de
r s

ub
-r

eg
ul

at
io

n 
7(

1)
(a

)(
ii)

 o
f 

th
es

e 
re

gu
la

tio
ns

 a
nd

 in
 e

ac
h 

of
 th

e 
su

bs
eq

ue
nt

 
gr

ow
in

g 
ye

ar
s 

up
 to

 a
nd

 in
cl

ud
in

g 
th

e 
fi

rs
t p

er
m

is
si

bl
e 

po
ta

to
 o

r t
om

at
o 

cr
op

pi
ng

 s
ea

so
n 

on
 th

e 
fi

el
d(

s)
 d

es
ig

na
te

d 
as

 c
on

ta
m

in
at

ed
, a

s 
de

ta
ile

d 
in

 
pa

ra
gr

ap
h 

(a
):

 
- 

al
l m

ac
hi

ne
ry

 a
nd

 s
to

ra
ge

 fa
ci

lit
ie

s 
on

 th
e 

pl
ac

e 
of

 p
ro

du
ct

io
n 

an
d 

in
vo

lv
ed

 in
 p

ot
at

o 
or

 to
m

at
o 

pr
od

uc
tio

n 
sh

al
l b

e 
cl

ea
ns

ed
 

an
d,

 w
he

re
 a

pp
ro

pr
ia

te
, d

is
in

fe
ct

ed
 u

si
ng

 a
pp

ro
pr

ia
te

 m
et

ho
ds

, a
s 

sp
ec

if
ie

d 
in

 p
oi

nt
 3

, 
- 

of
fi

ci
al

 c
on

tr
ol

s 
on

 ir
ri

ga
tio

n 
an

d 
sp

ra
yi

ng
 p

ro
gr

am
m

es
, i

nc
lu

di
ng

 a
 b

an
 th

er
eo

f,
 s

ha
ll 

be
 in

tr
od

uc
ed

 a
s 

ap
pr

op
ri

at
e 

in
 o

rd
er

 to
 

pr
ev

en
t t

he
 s

pr
ea

d 
of

 th
e 

or
ga

ni
sm

; 
 (d

) 
in

 a
 u

ni
t o

f p
ro

te
ct

ed
 c

ro
p 

pr
od

uc
tio

n 
de

si
gn

at
ed

 a
s 

co
nt

am
in

at
ed

 u
nd

er
 s

ub
-r

eg
ul

at
io

n 
7(

1)
(a

)(
ii)

 o
f 

th
es

e 
re

gu
la

tio
ns

 w
he

re
 c

om
pl

et
e 

re
pl

ac
em

en
t 

of
 th

e 
gr

ow
in

g 
m

ed
iu

m
 is

 p
os

si
bl

e,
 

- 
no

 p
ot

at
o 

tu
be

rs
 o

r p
la

nt
s,

 o
r o

th
er

 h
os

t p
la

nt
s 

of
 th

e 
or

ga
ni

sm
 in

cl
ud

in
g 

to
m

at
o 

pl
an

ts
 a

nd
 s

ee
ds

 s
ha

ll 
be

 p
la

nt
ed

 u
nl

es
s 

th
e 

sa
id

 u
ni

t h
as

 b
ee

n 
su

bj
ec

te
d 

to
 o

ff
ic

ia
lly

 s
up

er
vi

se
d 

m
ea

su
re

s 
to

 e
lim

in
at

e 
th

e 
or

ga
ni

sm
 a

nd
 to

 re
m

ov
e 

al
l h

os
t p

la
nt

 m
at

er
ia

l, 
in

cl
ud

in
g,

 a
t l

ea
st

, a
 c

om
pl

et
e 

ch
an

ge
 in

 g
ro

w
in

g 
m

ed
iu

m
 a

nd
 c

le
an

si
ng

 a
nd

, w
he

re
 a

pp
ro

pr
ia

te
, d

is
in

fe
ct

io
n 

of
 th

e 
sa

id
 u

ni
t 

an
d 

al
l e

qu
ip

m
en

t, 
an

d 
su

bs
eq

ue
nt

ly
 h

as
 b

ee
n 

gr
an

te
d 

ap
pr

ov
al

 fo
r p

ot
at

o 
or

 to
m

at
o 

pr
od

uc
tio

n 
by

 th
e 

re
sp

on
si

bl
e 

of
fi

ci
al

 
bo

di
es

, a
nd

 
- 

fo
r p

ot
at

o 
pr

od
uc

tio
n,

 th
is

 p
ro

du
ct

io
n 

sh
al

l b
e 

fr
om

 o
ff

ic
ia

lly
 c

er
tif

ie
d 

se
ed

 p
ot

at
oe

s,
 o

r f
ro

m
 m

in
i-t

ub
er

s 
or

 m
ic

ro
-p

la
nt

s 
de

ri
ve

d 
fr

om
 te

st
ed

 s
ou

rc
es

, 
- 

of
fi

ci
al

 c
on

tr
ol

s 
on

 ir
ri

ga
tio

n 
an

d 
sp

ra
yi

ng
 p

ro
gr

am
m

es
, i

nc
lu

di
ng

 a
 b

an
 th

er
eo

f,
 s

ha
ll 

be
 in

tr
od

uc
ed

 a
s 

ap
pr

op
ri

at
e,

 in
 o

rd
er

 to
 

pr
ev

en
t t

he
 s

pr
ea

d 
of

 th
e 

or
ga

ni
sm

. 
 

 
 

4.
2 

W
ith

in
 th

e 
de

m
ar

ca
te

d 
zo

ne
, w

ith
ou

t p
re

ju
di

ce
 to

 th
e 

m
ea

su
re

s 
de

ta
ile

d 
un

de
r 4

.1
, t

he
 P

la
nt

 H
ea

lth
 D

ep
ar

tm
en

t s
ha

ll:
 

 (a
) 

im
m

ed
ia

te
ly

, a
nd

 fo
r a

t l
ea

st
 th

re
e 

gr
ow

in
g 

ye
ar

s,
 a

ft
er

 th
e 

de
si

gn
at

ed
 c

on
ta

m
in

at
io

n:
 

 (a
a)

 
in

 c
as

es
 w

he
re

 th
e 

de
m

ar
ca

te
d 

zo
ne

 h
as

 b
ee

n 
de

te
rm

in
ed

 u
nd

er
 s

ub
-r

eg
ul

at
io

n 
7(

1)
(a

)(
iv

) o
f t

he
se

 re
gu

la
tio

ns
, 

- 
en

su
re

 s
up

er
vi

si
on

 b
y 

th
ei

r r
es

po
ns

ib
le

 o
ff

ic
ia

l b
od

ie
s 

of
 p

re
m

is
es

 g
ro

w
in

g,
 s

to
ri

ng
 o

r h
an

dl
in

g 
po

ta
to

 tu
be

rs
 o

r t
om

at
oe

s,
 

to
ge

th
er

 w
ith

 p
re

m
is

es
 w

hi
ch

 o
pe

ra
te

 m
ac

hi
ne

ry
 fo

r p
ot

at
o 

or
 to

m
at

o 
pr

od
uc

tio
n 

un
de

r c
on

tr
ac

t, 
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- 
re

qu
ir

e 
cl

ea
ns

in
g 

an
d,

 w
he

re
 a

pp
ro

pr
ia

te
, d

is
in

fe
ct

io
n 

of
 m

ac
hi

ne
ry

 a
nd

 s
to

re
s 

on
 s

uc
h 

pr
em

is
es

, u
si

ng
 a

pp
ro

pr
ia

te
 m

et
ho

ds
, 

as
 s

pe
ci

fi
ed

 u
nd

er
 p

oi
nt

 3
, 

- 
re

qu
ir

e 
th

e 
pl

an
tin

g 
of

 o
nl

y 
ce

rt
if

ie
d 

se
ed

 o
r s

ee
d 

gr
ow

n 
un

de
r o

ff
ic

ia
l c

on
tr

ol
 fo

r a
ll 

po
ta

to
 c

ro
ps

 w
ith

in
 th

at
 z

on
e,

 a
nd

 te
st

in
g 

af
te

r h
ar

ve
st

 o
f s

ee
d 

po
ta

to
 c

ro
ps

 g
ro

w
n 

in
 p

la
ce

s 
of

 p
ro

du
ct

io
n 

de
te

rm
in

ed
 a

s 
pr

ob
ab

ly
 c

on
ta

m
in

at
ed

 u
nd

er
 s

ub
-r

eg
ul

at
io

n 
7(

1)
(a

)(
iii

), 
- 

re
qu

ir
e 

th
e 

se
pa

ra
te
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r l
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 c
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 c
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f l
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t m
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 d
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t m
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ra
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