
Bacterial canker has been a serous problem for some local green
house tomato growers in recent years. Since there is no cure for this
disease, prevention is the best solution to the problem. The recom
mendations in the following article represent a key step in a preven
tionprogram.

Preventing Bacterial Diseases
of Vegetables with

Hot-Water Seed Treatment
Jude Boucher and Gianna Nixon

University of Connecticut
Cooperative Extension System

Ruth Hazzard and Robert Wick
University ofMassachusetts

Cooperative Extension System

B acterial disease of vegetable
crops, such as bacterial leaf spot

of peppers caused byXanthomonas campestris pv. vesicatoria, bacte
rial canker of tomatoes (Clavibacter michiganensis pv. michiganen-
sis) and black rot on colecrops (Xanthomonas campestris pv.
campestris), have become all to common in recent years. Over90%
of the Connecticut pepper plantings inspected over the last five
years were infected with bacterial leaf spot, sometimes resulting in
complete crop failure but always drastically reducing profits. In
1993 and 1994, bacterial cankercausedsignificant losses in tomato
plantings throughout the Connecticut River Valley. When present,
thesediseases cause extensive crop destruction, dueto thespeed
with which they spread and because chemical control often pro
vides disappointing results.

These three disease-causing organisms can arrive on farms in
infected seed and transplants or survive oneor two winters oncrop
residues or for longer periods on weeds in the same botanical fami
lies as the host crop. Companies that produce seed take many
steps, from inspecting seed production fields to testing seed in lots
of 10 to 30,000, to try to ensure that it is free ofbacterium. Many
companies use chemical treatments, such a sodium hypochlorite,
which sterilize the surface of the seed. However, chemicals do not
reach infections within the seed. Research has shown that hot-
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Highlights from the Conference
"Focusing on Biological

Control for the Green Industry"
Leanne Pundt

-*•• Extension Educator

Commercial Horticulture

R ecently, I attended this conference
that included concurrent educa

tional sessions for the nursery, greenhouse and turfgrass industry
at the University ofMassachusetts. The following article focuses on
what I learned from the greenhouse educational sessions.

This program evolved as a result of the Northeast Greenhouse
IPM Working Group consisting of university researchers and exten
sion educators specializing in entomology, plant pathology and hor
ticulture from Massachusetts, Connecticut, Maine, Vermont, New
York, Pennsylvania, Maryland and Ontario, Canada. Last year,
Stanton Gill from the University ofMaryland organized the first
conference.

"Integrating Biological Control," Stanton Gill, Regional
Specialist, Central Maryland Research and Education
Center, University of Maryland.

Stanton Gill discussed the resultsof his applied research on the
biological control of western flower thrips. Commercially available
natural enemies of thrips include two different species of predatory
mites, Amblyseius cucumeris andA. degenerans. A. cucumeris feeds
onanaverage ofonelarval thrips per day over its30-day lifespan.
It is best released in greenhouses from March to October because
itwill go into diapause (a resting stage) during theshortdays of
winter. A. degenerans is a more voracious feeder and can consume
up to 4 to 5 thrips per day. Itdoes not go into diapause in the win
ter. Bothspecies of predatory mites can be purchased in sachets
that contain a small breeding colony of about 300 mites or mixed in
a bulk carrier thatcan besprinkled onto theplant's foliage. During
bedding plantproduction, Gill has successfully used a release rate
of60 sachets per3000 square feet if releases begin early when
thrips populations are still low. He stressed the importance of

Connecticut Greenhouse Newsletter
17



\Q

M
e
d

iu
m

G
re

e
n

L
e
a

v
e
s

D
a

rk
e
r

G
r
e
e
n

L
e
a

v
e
s

C
u

lt
iu

a
r

S
o

u
rc

e
a

n
d

N
a

m
e

B
ar

tl
et

t
B

ar
tl

et
t'

s
O

li
v

ia

O
gl

ev
ee

M
au

re
en

B
ar

tl
et

t
B

a
rt

le
tt

's
2

5
4

2

H
u

e
C

u
lt

iu
ar

L
C

hr
om

a
an

gl
e

So
ur

ce
an

d
N

am
e

C
or

al
R

ed
p

et
a

ls
7

3
.1

5
2

2
7

.1 S
al

m
on

p
et

a
ls

F
is

ch
er

S
ch

o
en

e
H

el
en

a
G

o
ld

sm
it

h
A

m
er

ic
an

a
S

al
m

o
n

S
ca

rl
et

R
ed

p
et

a
ls

S
al

m
on

O
ra

ng
e

p
et

a
ls

G
o

ld
sm

it
h

O
gl

ev
ee

L
ig

ht
S

al
m

on
p

et
a

ls
75

.1
41

.4
^

24
.2

Go
ld

sm
ith

Ec
lip

se
Li

gh
tS

alm
on

76
.7

44
.7

26
.9

L
ig

ht
S

al
m

on
O

ra
ng

e
p

et
a

ls
B

a
rt

le
tt

F
is

c
h

e
r

W
h

it
e-

bi
co

lo
re

d
p

et
a

ls
W

h
it

e-
L

au
en

d
ar

34
3.

4
G

ol
ds

m
ith

E
cl

ip
se

Li
gh

tL
av

en
da

r
76

.6
3

8.
7

34
5

W
h

it
e-

P
m

k
4.

9
O

gl
ev

ee
36

0
O

gl
ev

ee
W

hi
te

-P
ur

pl
e

R
os

e
9

.9

6
.8

7
.4 W

h
it

e-
S

al
m

on
R

o
se

2
3

.9 W
hi

te
-L

ig
ht

Sa
lm

on
27

G
o

ld
sm

it
h

7
9

.3
3

3
.4

6
8

.3

6
9

.7

E
cl

ip
se

Sa
lm

on
O

ra
ng

e
55

.2
PA

C
E

ve
ni

ng
G

lo
w

63
.9

B
a
rt

le
tt

's
2

1
4

6

M
o

n
te

v
id

e
o

6
6

.7

7
4

.4

H
u

e

C
hr

om
a

an
gl

e

6
0

.3

5
6

.5

8
6

.4

7
1

.2

6
8

.4

5
0

.3

2
9

.2

6
.8

3
6

.9

3
4

.4

3
6

.2

3
2

.7

B
ai

l
D

es
ig

ne
r

W
hi

te
fi

re
82

.7
G

ol
ds

m
ith

A
m

er
ic

an
a

W
hi

te
Sp

la
sh

86
.6

B
ar

tl
et

t
B

ar
tl

et
t's

B
et

h
83

.6
G

ol
ds

m
ith

A
m

er
ic

an
a

Li
gh

tP
in

k
83

.9
B

ar
tle

tt
B

ar
tle

tt'
s

A
m

y
84

.4

B
al

l
D

es
ig

ne
rL

ig
ht

Sa
lm

on
80

O
gl

ev
ee

Sw
ee

t
D

re
am

s
87

.3

6.
1

1
7

2
6

2
0

.4

2
0

.3

3
3

.3

1
5

.7

R
as

pb
er

ry
Ic

e
P

at
ri

o
t

L
ig

ht
P

in
k

8
1

.9

8
6

.6

2
6

.6
3

5
7

1
5

.2
3

5
6

A
m

er
ic

an
a

L
ig

ht
Sa

lm
on

82
.5

29
.5

27

T
l

rt
r*

o
o

O
|\

j
T

C
O

-r
t-

*
o

g
S

3
g

-|
^
r
t
O

S
-
j
S

.
-

Q
.0

3
3

-
03

r
t

C
A

fl
>

-
"
•2
.

'
CL

03
E?

""
<

:
rt

3
rt

o
<

:
c
l

c
l

g
""•

3
-

c
3

S2
.-S

S>
3

§
3

„
3

=
;

3
W

Z
T

X
3

O
r
t

q
«•»

s>
|

q

,~
s

^
rt

ft)
O

05
o,

r;
ca

o

<
CL

C
3

3
2

.
^

3
T

J.
rt

j*
rt

3
T

J
00

SJ
cr

=
;3

&
cT

3
3

Q
)

'"
Q

-
r
t

-i

£
03.

=r
3

cl
^

5"
§

H
S

°
I

«•
T

O
3

3
"

C
T

3
3*

CA
_

g
O

03
£

~
C

~
rt

03
£

r
t

0
3

IT
*

S
T

C
A

<
>

3
03

O
3

fo
<

fh
C

3
TO

~
0>

fi
3

O
r
t

C
A

JU

r
t

rt
rt

r
t

c
.

cr
.

t^
o

^c
j

0
<

o
oj

.
rt

g
ST

r+
*i

„
3

*
C

A
03

o»
G

L
—

s
r

3
=

5
03

J*

CT
L

£
cr

«5
X

rt
c

s
i
l
l

o
^

Q
Si

3
5"

3
»

03

£
is

»
s-

18
1

*
=•

-
f
a
f
f
s

§
S

^
~

O C
A

C
A

=
"

3 03
o

=
ir

*
=

f
o

fS

3 P
*

3
S

i
c =

3
-

o7
2.

3
a
§

.<
s

~
s

?i
g

g.
q

o
-Q

-c
—

P
-

cr

3
2

3
2:

i
cr

3-
oj.

o
re

S.
"2

3
w

©
n>

-«
Q

.
r
t
q

^
r
t
S

«
•
-
3

;c
lo

3
?
d

!
3

"
2

f
o

r
t^

T
r
iS

<
c
'2

„
3

3
3

S

q
CA

*
03

.
CA

E
8

o
rt

S
rS

'^
^"

03
n

c
r.

3
*

52
3*

2!
rt

&
rt

CA

rt
w

°
»

3
iK

Q
J

<
"*

"1
O

rt
K

,
CA

ft
,

3

3
r

2
-r

q
r
ta

^
3

S
-
3

-
p

CL
D3

|
~

Si
g

E
©

s
^

3
^
3

,
"
T

2
O

-
t

<-
»•

C
T

-
r

^
-

C
A

.-
1

<
-*

Z
T

<
-f

3
2

rt
?>

O
g

,
%

C
L

rt
•"'

•
3

-
6>

6)
5>

2
ra

r
^
»

i-
t*

*
^

O
n

»

rt"
^

2
.

^
E

S"

C
L

r
t

"
O

«
.

r
t

=
"

5
fD

r
t

C
O

-
t

g
.« E

r
r
t

c
o

r
t

r
t

C
L

C
O

C

3
*

?«
.

r
t

^
3

03
CA

CA
Cf

.J
o

2I
^«

=
"c

A
S

^g
^-

D
rt

S
8

S
o

a
-

g
o

03
s

§
q

;
3

-

<5
3

cr
.

«
03

™
rt

o
q

CO
CA

CA
«S

{

r
t

O
r
t

3
*

03
C

A
c
r

r
t

O
ft>

C
A

C
L

rt
Q

3
"

C
L

5»
'

Q
-a

^&
S>

?
3

g
?
S

oj
i—

•
c

w

t
o

o

»
^

c
»

2
y

^-
to

=
;

-
.

^
e

C
t

l\
3

rt
3

=
'.

3
3

^
»

-
3

3
t<

*
rt

*^
£r

"2
«>

ca
«o

o
3

2
*o

—
rt

-«
2

3-
S

oT
rt

^
-

C
o>

rt
pL

.
a

.
to

tr
a

3
o

c
r

°>
"^

c
E

r
cr

.*
<

c
r

o
^

03
o

p

I
f
S

-
S

i.
?»

.
7

3
rt

3
"

Q
,

rt
rt

<
.

rt
=

T
O

?
M

M
O

C
A

0
3

-r
j

rt

3
*

<
T

>
0

3
3

3
?

C
L

-

-
3

C
A

03
r
t

2
.

<
ft

r
t

C
A

~
•<

r
t

c
0

3

—
•

^
«

-
3

-
r
t

C
L

C
r
*

3

'
"o

F5
'

H
rt

CA
3

"
2

«
.

r
t

T
J

3
*

3
"

r
t

03
^

>
1

r
*

S
i"

"t

c
5

c

3
"

O
r
t

™
.

5
o

9
*•

n
3

-
c

™
"*

<
=

"
fH

"
?"

•
3

O
3

2
~

to
G

??
rt

a
"
1

5
=

0
)

n
^.

S
T

^
"1

!
T

>
l)

^
T

fc
e
n

r
j

ft
,

^<
.

-
3

3
£j

S-
rt

5"
'?

3
*

_
*-

•
/•

!
to

5
SJ

«
r
t

3
3

•
S

i^
03

cr
.

v:
:

cr
.

o
03

3
o

^
rt

r
t

w
lw

co

rt
C

L
CO

,_
,

cl
q

s
5

=
;

•
n —

s

r
t

C
L

3
"

O I 03

O r
t

•
n

0
3

C
L

o
"

0
3

C
T

03 o



^
-

W
h

-
t£

>
C

T
.

t
o

I
D

^
I
D

w
2

.
e
n

P
,£

°
03

T
O

p>

*
o

*

T
"*

?
•£»

•
ST

*o
<X

>
S

.
O

O
90

n>
c,

o
-»

i
~—

•—
•

C
/3

«
?

e
n

"
t

-
*

^

o
£

o
a>

b
r
t

o
.

2
.

a
.

0
3

£J
o

Pi
3

«
c 3 a
.

s
*

w

5
*

s
r
t

~

3 o 3 r
t

03
-
q

O
«-

•
^

-
'
i
n

—
c
r

«
j

o
to

3

"
?

9
r
t

3 C r
t

JM
«

«
l»

Q
g 0
3

o

o c 3 a
.

0
0

r
t

o 3
-

r
t

O
C

A

*
^4

q

o -
n

o

Q
.

r
t

r
r

r
t

T
»

3 r
t

C
ca

JS
&

>
c

N
->

5
'

e
n

3

»
s

S
3

o>
&

•
_

r
t

r
t

o
s » <

*3

*
S"

5
*

S
S

«
<t>

"«
o

c?
•»

»
45

3
ft>

2
»

3
c
r

*<
s

c
r

o
a

3
.

$
B

-
$

&
C

C
o

•X
r
t

3
~

5
g

»•
2

,

C
A

r
t

2
,

»

c
"
a

&
c?

S
?

a
.

p
t

*
^

to n 2TO P
i

~

I
S

.O
3

•-«
•

£
»

*^
0

^
0

3
3

o
:?

5
'

-1
l

g
c3

o
?r

n>
=

•^
.

—
.

ty
j

r<
3

-
3

•
C

s
5

h
to

3
* %

P
i

Is r
^

r
t

a>
3

"
i

#
-*

3
8

3
&

r^
^

a
°
-

e
n

C

->
5

2
-
»

,
0

)
O

w
•=

t
01

3
3-

S
.

r
t

0
S-

O
C

L

Q
j

3
cr

.
03

<
~

n>
3

D
J

J5
J

T
O

3
^

£f
.

rt
3

^

3
*

r
t

r
t

—
r

r
t

O

3
r
t

o
^

r
t

r
t

Q
.

0
)

c
3

n
3

c
r.

r
t

o
3

3
r
*

B
'

p
T

O
ft>

2
o

3
°

3
3

a
"2

.
5"

3
3

D

o
g

§
t
o

C
.

w

3
rt

-«
T

O
O

O
rt

-
£

O
T

O
„

tO
r
t

i.

^
0

0
(
5

-j
,

to
-«

0
>

e
>-*

•

-^
c
r

JP
3"

O
0J

.
r
t

c
o

rt
C

<
£>

C
l

3
S

€

3 n> 3

2
3

o>
S

ft
)

5" cT 3

g.
»

TO
«

"
§

3
^

O
-
t

3

flj
O

TO
0

ft
£

2
O

l
<?

3
S

s?
CJ

"
r*

C
O

°
3"

O
X

.
3

«>
=••

S
Si

3"
§

Sp
O

O
3

S
*

§
3

fD
0»

»
O

•9
r

^
&€

v>
Q

.
2

•
ft

)
_

<T
>

<
3

DJ
C

O
fB

O
C

T
rt

3
r*

3
<

t
!T

Q
.

rt
Q

.
Q

.
rt

3
<

n
;

Q
^

S
«

r
t

j
C/

)
fi

,

r
t

r
t

q
j

2
rt

T

3
<

~
:

~
rt

3
3

C
D

o
o"

3
3

O
o

r
t

O
3

3

r
t

w
n

n

0
0

O
S S V
1

c
o

c
o

c
o

gc
<

•
2

D
cr

.
rt3

0J
r
t

n

=
r

^

rt
3

Q
.

Q
)

CA
o

.
r
t

r
t

r
t

Q
)

Q
.

3
1«

C
L

c?

r
t

C
fl

C
L

ty
)

X
<

r
t

fi
j

r
t

"
t

S
-a

r
t

o
-<

c
°

rt
^

D
.

to

rt
-#

o
.

(a

c
2*

l« O
r
t

3
o

.

3
"

O

w
-

*•
o

'

w
-

o
s

o
C

D
O

O
S

3 n

,
rt

<

r
t

v—
3

n

^
I

rt
J3

w
^

r
t

T
3

r
t

?
r

a
s

C
/»

-
1

r
t

C
L

C
L

C S.
rt=

o
2

3
r
t

-
»

a

f
s

3
„

—
3

-
o

r
t

0
)

3
2

.
°Q

r
t

o

?5
'

^
w

t
o

v
-^

to
O

e
n

«
a

to
3

q
3

3
rt

3

t/
>

c
r

r
t

"-
i

C
L

3
03

r
t

3
£ r
t

S
J-*

-

&
3

T
O r
t

T
O

s
§

3T
'

n
'

3
-

o
r
t

D
3

C
L

2
rt

3
ft

3
-2

:
sa

o

2
o

5
» r
t

*
t

•
a 03 3 3
'

T
O a
>

0
3

C
L

E
T

3 T
O O C
L

r
t oT c
r

r
t

C
/3

(U
0

3
C

A

3
3

•
a

o

3
=

"
"

55

°-
s
.

c
"
-

rt
g>

^"
°

^
.

rt

C
r
t

3
2

.
H

.0
Q 2

.
o

C
L

«
a

0
>

3
h>

^
o

3
T

-
{

C
A

r
t

1
^

r
t

03
O

•O
03

03
r
t

3
5*

5
c

o
S2

.
^

^
3

-T
O

r
t

!-
»•

«
.

3
-

•3
r
t

r
t

03

Ge
ra

niu
m

flo
we

rc
olo

rg
ro

up
ing

for
bi

<o
lor

ed
cu

ltiv
ar

sb
as

ed
on

th
e

19
97

Un
ive

rsi
ty

of
Co

nn
ec

tic
ut

tri
als

M
ed

iu
m

G
re

en
Le

av
es

D
ar

ke
rG

re
en

Le
av

es

c
n

C
O

T
]

^
*

<
3

*
C

A
r
t

"
O

_
,.

•"
!

c
r

5"
r
t

cr
Q

0>
r
*

3
3

"
3

rt
r
t

C
A

3
r
t

T
O

r
t

C
L

o 3 0
3

rt
2

•a
^

<
-*

•
•
-
♦
•

03
o

2
:

^
n>

rt
,

T
O

5"
r
t

C
u

lt
iu

ar

S
o

u
rc

e
a

n
d

N
a

m
e

H
u

e
C

u
lt

iu
ar

L
C

hr
om

a
an

gl
e

So
ur

ce
an

d
N

am
e

C
oo

lP
ur

pl
e

R
os

e
p

et
al

s
..B

ar
tle

tt
K

ar
lH

ae
gl

e
43

.6
75

.4
35

7
G

ol
ds

m
ith

A
m

er
ic

an
a

D
ee

p
R

os
e

53
.3

7T
.4

34
2" L
av

en
d

ar
p

et
al

s
O

gl
ev

ee
V

al
en

tin
e

52
.8

72
.9

35
4

vr
,,-

»•
O

gl
ev

ee
Sw

ee
tT

em
pt

at
io

n
B

al
l

D
es

ig
ne

r
L

ila
c

C
hi

fo
n

68
.5

48
.2

34
1

P
in

k
p

et
a

ls
_

,
F

is
ch

er
B

ra
vo

Fi
sc

he
r

B
lu

es
64

.3
62

.2
0.

7
Go

lds
m

ith
Am

er
ica

na
Ro

se
Sp

las
h

65
.9

59
.6

1.2
Og

iev
ee

Bu
bb

ieG
um

G
ol

ds
m

ith
A

m
er

ic
an

a
Pi

nk
69

.4
55

.5
35

7
B

ar
tje

tt
Ba

rtj
et

t.'s
A

nn
e

73
.7

45
.9

35
7

R
sc

he
r

Ri
o

Ba
ll

D
es

ig
ne

rP
in

k
Pe

ar
i

74
.8

40
.4

34
7

P
u

rp
le

R
os

e
p

et
a

ls
B

al
l

St
ar

bu
rs

tV
io

le
t

R
os

e
61

.1
56

.4
0.

8
S

al
m

on
R

os
e

p
et

a
ls

Ba
ll

St
ar

bu
rs

tR
ed

57
.9

67
.9

23
.6

Fi
sc

he
r

Ba
ll

D
es

ig
n.

Pi
co

te
e

Sa
lm

on
63

.6
62

.8
19

.4
R

sc
he

r
•r

--
B

al
l

O
gl

ev
ee

Pa
tr

io
tS

al
m

on
B

lu
sh

70
.9

51
20

.3 D
ee

p
R

ed
p

et
a

ls

H
u

e

C
hr

om
a

an
gl

e

6
2

.6
6

0
3

4
9

5
3

.6
7

1
.5

3
5

9

64
L

9
L

9"

"7
7.

8"
""

50
.6

35
8"

M
ag

ic
44

78
.7

19
.4

A
tl

an
ti

s
47

.7
78

.1
19

.3
D

es
ig

ne
rS

al
m

on
R

os
e

50
.5

76
.1

19
.9


