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EFFICACY OF FUNGICIDES AND BIORATIONAL PRODUCTS FOR THE
CONTROL OF PYTHIUM BLIGHT ON PERENNIAL RYEGRASS

Bruce B. Clarke, Pradip R. Majumdar, Dennis Fitzgerald, Mark Peacos, Amy Matlack,
Annmarie Scholz, Lindsay Jepsen, Sam Camuso, John Inguagiato, and Tracy J. Lawson1

1Extension Specialist in Turfgrass Pathology, Senior Laboratory Technician, Research Assistant, Senior Greenhouse
and Field Technician, Research Assistant, Research Assistant, Research Assistant, Research Assistant, Graduate As-
sistant, and Principal Laboratory Technician, respectively, New Jersey Agricultural Experiment Station, School of Envi-
ronmental and Biological Sciences, Rutgers, The State University of New Jersey, New Brunswick, NJ  08901-8520.
.

Fungicides were evaluated in 2006 for their abil-
ity to control Pythium blight (caused by Pythium
aphanidermatum) at the Rutgers Turf Research Farm
in North Brunswick, NJ on perennial ryegrass (Lolium
perenne cv. Paragon GLR).  Turf was established 4
May 2006 with 9.8 lb seed/1000 ft2 on a Norton Loam
with a pH of 5.7.  The pre-emergence herbicide
Tupersan 4.7G (2.5 lb/1000 ft2) was applied at seed-
ing and on 17 May to suppress weed ingress.  Mow-
ing was performed weekly at a height of 2.5 inches
with clippings returned.  The site was irrigated as
needed to prevent drought stress and to encourage
disease.  Fertilizer was applied as 16-4-8 (1.0 lb ni-
trogen (N)/1000 ft2) at establishment on 4 May, 16-4-
8 (0.7 lb N/1000 ft2) on 17 May, 15.5-0-0 (0.7 lb N/
1000 ft2) on 31 May, and 16-4-8 (0.6 lb N/1000 ft2) on
20 June.  Dimension 1E (16 fl oz/A) was applied on
30 May for additional pre-emergence weed control.
Crabgrass was eliminated with Acclaim Extra 0.57SC
(20 oz/A) on 30 May and 14 July, yellow nutsedge
was controlled with Manage 75WG (1.0 oz/A) on 14
June, and broadleaf weeds were controlled with
Trimec Bentgrass 1.3L (1.5 fl oz/1000 ft2) on 14 July.
ProStar 70W (3.0 oz/1000 ft2) was applied to the en-
tire test area on 6 and 27 June, 13 July, and 11 Au-
gust to suppress brown patch (caused by Rhizocto-
nia solani).  Plots were 3 x 5 ft and were arranged in
a randomized complete block with four replications.

Fungicides were applied in water equivalent to
3.8 gal/1000 ft2 with a C02 powered sprayer at 30 psi
using Tee jet 8003VS flat fan nozzles.  Treatments
(trt) were initiated on 1 June when environmental
conditions were conducive to Pythium blight, except
trt 27 and curative entries (trts 14 to 17 and 30) which
were first applied on 15 and 26 June, respectively.
Fungicides were reapplied as indicated in Table 1.

Turf was visually evaluated for percent turf area in-
fested with P. aphanidermatum on 26 and 29 June, 6
and 14 July, and 7 and 18 August.  Turf quality was
rated on 18 August using a 1 to 9 scale, where 9 =
best turf quality and 6 = acceptable quality.  Data
were subjected to analysis of variance and means
were separated using the Waller-Duncan k–ratio t–
test (k = 100)

Pythium blight was first observed on 23 June and
became uniform throughout the study by 26 June
(Table 1).  Disease severity ranged from 26 to 37%
turfgrass area infested on untreated turf, which was
considered a moderate level of Pythium infestation.
Less than 10% turf area infested per plot represented
an acceptable level of disease control.  All fungicide
entries in this study provided good to excellent con-
trol of Pythium blight throughout the study (1 June to
18 August), except for Foliar Phosphate Programs
#1 (trt 6) and #2 (trt 7), V-10161 4FL (preventive trts
11 and 12, and curative trts 14 and 15), V-10162
5.73FL (curative trt 16), Banol 6L (curative trt 17),
CL-EXP-1 30LC + Cleary 3336 4F (trt 26), CL-EXP-
11 L + Cleary 3336 4F (trt 27), Cleary 3336 4F (trt
28), and Heritage 50WG @ 0.2 oz every 14 days (trt
33).  Subdue MAXX 2MC @ 1.0 fl oz applied every
14 days after June 26 (trt 30) was the only curative
treatment in the study that provided acceptable con-
trol of Pythium blight from 29 June to 18 August.  Al-
though the phosphites in the trial (trts 10 and 22)
afforded excellent protection from this disease, the
programs containing phosphates (trts 6 and 7) were
ineffective.  In fact, Foliar Phosphate Program #1 (trt
6) enhanced Pythium blight 29 to 37% from 29 June
to 14 July, compared to untreated turf (trt 38), pre-
sumably due to the additional nitrogen that this prod-
uct contained.



252

Turf quality was closely associated with disease
control.  All products that provided excellent control
of Pythium blight throughout the trial exhibited ac-
ceptable (> 6.0) turfgrass quality on 18 August ex-
cept Disarm 480SC @ 0.37 fl oz every 14 days (trt

18).  Tartan 2.4SC (trts 1 and 2), Alude 46L + Cleary
3336 4F (trt 23) and Chipco Signature 80WG (trt 36)
enhanced quality compared to the untreated check
(trt 38).  No phytotoxicity was observed.



253

Ta
bl

e 
1.

E
ffi

ca
cy

 o
f s

el
ec

te
d 

fu
ng

ic
id

es
 a

nd
 b

io
ra

tio
na

l p
ro

du
ct

s 
fo

r t
he

 c
on

tro
l o

f P
yt

hi
um

 b
lig

ht
 o

n 
pe

re
nn

ia
l r

ye
gr

as
s:

  N
ew

 B
ru

ns
w

ic
k,

 N
J,

20
06

.
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

R
at

e
Sp

ra
y

Tu
rf 

A
re

a 
In

fe
st

ed
 (%

) p
er

 P
lo

t1
Tu

rf
pe

r
In

te
rv

al
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

-
Q

ua
lit

y2

Tr
ea

tm
en

t
10

00
 s

q 
ft)

(d
ay

s)
3

26
 J

un
e

29
 J

un
e

6 
Ju

ly
14

 J
ul

y
7 

A
ug

.
18

 A
ug

.
18

 A
ug

.
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

(C
on

tin
ue

d)

1
Ta

rta
n 

2.
4S

C
...

...
...

...
...

...
...

1.
0 

fl 
oz

21
0.

8
a

3.
0

a-
f

5.
5

a-
f

4.
3

a-
c

2.
5

ab
3.

5
a

7.
8

cd
2

Ta
rta

n 
2.

4S
C

...
...

...
...

...
...

...
2.

0 
fl 

oz
21

1.
3

ab
6.

0
a-

g
4.

0
a-

d
8.

0
a-

g
1.

0
a

3.
3

a
8.

0
d

3
Ta

rta
n 

2.
4S

C
...

...
...

...
...

...
...

1.
0 

fl 
oz

+ 
B

an
ol

 6
L

...
...

...
...

...
...

...
...

1.
3 

fl 
oz

21
0.

0
a

1.
5

a-
d

4.
5

a-
f

3.
5

ab
2.

5
ab

6.
5

a-
d

7.
0

b-
d

4
Ta

rta
n 

2.
4S

C
...

...
...

...
...

...
...

2.
0 

fl 
oz

+ 
B

an
ol

 6
L

...
...

...
...

...
...

...
...

1.
3 

fl 
oz

21
0.

0
a

0.
0

a
0.

8
a

1.
0

ab
0.

0
a

3.
5

a
7.

3
b-

d
5

B
an

ol
 6

L.
...

...
...

...
...

...
...

...
...

1.
3 

fl 
oz

21
1.

0
a

0.
0

a
0.

8
a

0.
0

a
0.

8
a

3.
8

a
6.

0
a-

c
6

Fo
lia

r P
ho

sp
ha

te
 P

ro
gr

am
 #

1
..

—
4

14
38

.5
j

43
.0

k
33

.8
k

35
.5

l
26

.3
i

26
.3

hi
5.

8
ab

7
Fo

lia
r P

ho
sp

ha
te

 P
ro

gr
am

 #
2

..
—

5
14

36
.0

j
20

.3
hi

22
.8

ij
14

.0
e-

i
19

.0
g-

i
26

.3
hi

6.
3

a-
d

8
In

si
gn

ia
 2

0W
G

...
...

...
...

...
...

..
0.

9 
oz

14
0.

0
a

0.
5

ab
0.

5
a

1.
5

ab
2.

3
ab

6.
3

a-
d

6.
0

a-
c

9
In

si
gn

ia
 2

0W
G

...
...

...
...

...
...

..
0.

9 
oz

+ 
A

lu
de

 4
6L

...
...

...
...

...
...

...
..5

.5
 fl

 o
z

14
0.

8
a

0.
0

a
0.

8
a

1.
0

ab
1.

0
a

3.
5

a
6.

8
a-

d
10

A
lu

de
 4

6L
...

...
...

...
...

...
...

...
..5

.5
 fl

 o
z

14
1.

5
a-

c
10

.3
d-

g
5.

8
a-

f
6.

5
a-

e
3.

8
a-

c
7.

0
a-

d
6.

0
a-

c
11

V-
10

16
1 

4F
L

...
...

...
...

...
...

...
0.

2 
fl 

oz
14

6.
5

a-
f

10
.0

d-
g

15
.8

g-
i

15
.8

g-
j

18
.3

f-h
21

.3
f-h

6.
0

a-
c

12
V-

10
16

1 
4F

L
...

...
...

...
...

...
...

0.
3 

fl 
oz

14
8.

3
b-

f
9.

3
b-

g
10

.8
c-

h
15

.5
f-i

19
.0

g-
i

25
.3

gh
5.

0
a

13
V-

10
16

2 
5.

73
FL

...
...

...
...

...
.1

.2
 fl

 o
z

14
1.

0
a

0.
8

ab
1.

3
a

3.
8

ab
5.

3
a-

d
8.

3
a-

e
6.

3
a-

d
14

V-
10

16
1 

4F
L

...
...

...
...

...
...

...
0.

2 
fl 

oz
C

ur
/1

46
16

.8
g-

i
8.

5
a-

g
10

.5
c-

h
11

.0
c-

h
11

.0
c-

f
16

.8
e-

g
6.

8
a-

d
15

V-
10

16
1 

4F
L

...
...

...
...

...
...

...
0.

3 
fl 

oz
C

ur
/1

46
18

.8
hi

10
.3

d-
g

17
.0

hi
18

.0
h-

j
14

.8
e-

h
22

.0
f-h

5.
8

ab
16

V-
10

16
2 

5.
73

FL
...

...
...

...
...

.1
.2

 fl
 o

z
C

ur
/1

46
17

.5
hi

11
.5

f-h
16

.3
g-

i
20

.8
ij

15
.3

e-
h

14
.8

c-
f

6.
8

a-
d

17
B

an
ol

 6
L.

...
...

...
...

...
...

...
...

...
1.

3 
fl 

oz
C

ur
/1

46
20

.8
i

12
.0

gh
12

.0
f-h

13
.0

d-
i

21
.5

hi
15

.0
d-

f
5.

8
ab

18
D

is
ar

m
 4

80
S

C
...

...
...

...
...

.0
.3

7 
fl 

oz
14

0.
0

a
0.

0
a

1.
3

a
0.

8
ab

0.
5

a
3.

8
a

5.
5

ab
19

D
is

ar
m

 4
80

S
C

...
...

...
...

...
.0

.1
8 

fl 
oz

+ 
S

ub
du

e 
M

A
X

X
 2

M
C

...
...

.1
.0

 fl
 o

z
14

0.
8

a
0.

0
a

2.
0

ab
1.

5
ab

2.
0

ab
3.

3
a

6.
3

a-
d

20
D

is
ar

m
 4

80
S

C
...

...
...

...
...

.0
.1

8 
fl 

oz
+ 

TM
-9

01
09

...
...

...
...

...
...

...
.4

.0
 fl

 o
z

14
0.

5
a

1.
0

a-
c

4.
3

a-
e

2.
5

ab
5.

5
a-

d
5.

8
a-

c
6.

0
a-

c
21

D
is

ar
m

 4
80

S
C

...
...

...
...

...
.0

.1
8 

fl 
oz

+ 
B

an
ne

r M
A

X
X

 1
.3

M
E

...
..1

.0
 fl

 o
z

+ 
TM

-9
01

09
...

...
...

...
...

...
...

.4
.0

 fl
 o

z
14

0.
0

a
4.

3
a-

g
4.

3
a-

e
4.

3
a-

c
0.

8
a

3.
3

a
6.

3
a-

d
22

Vi
ta

l S
ig

n 
4L

...
...

...
...

...
...

...
.4

.0
 fl

 o
z

14
2.

3
a-

d
1.

8
a-

e
6.

5
a-

f
4.

3
a-

c
1.

5
ab

4.
0

ab
6.

5
a-

d



254

(C
on

tin
ue

d)

Ta
bl

e 
1 

(c
on

tin
ue

d)
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

R
at

e
Sp

ra
y

Tu
rf 

A
re

a 
In

fe
st

ed
 (%

) p
er

 P
lo

t1
Tu

rf
pe

r
In

te
rv

al
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

-
Q

ua
lit

y2

Tr
ea

tm
en

t
10

00
 s

q 
ft)

(d
ay

s)
3

26
 J

un
e

29
 J

un
e

6 
Ju

ly
14

 J
ul

y
7 

A
ug

.
18

 A
ug

.
18

 A
ug

.
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

23
A

lu
de

 4
6L

...
...

...
...

...
...

...
...

..5
.5

 fl
 o

z
+ 

C
le

ar
y 

33
36

 4
F

...
...

...
...

..5
.0

 fl
 o

z
14

8.
5

c-
f

5.
5

a-
g

6.
0

a-
f

7.
8

a-
g

9.
0

b-
e

7.
3

a-
d

7.
8

cd
24

C
L-

E
X

P
-1

 3
0L

C
...

...
...

...
..

24
.0

 fl
 o

z
+ 

C
le

ar
y 

33
36

 4
F

...
...

...
...

..5
.0

 fl
 o

z
14

7.
0

a-
f

6.
8

a-
g

9.
3

b-
g

7.
3

a-
e

5.
5

a-
d

3.
3

a
6.

3
a-

d
25

C
L-

E
X

P
-1

 3
0L

C
...

...
...

...
..

16
.0

 fl
 o

z
+ 

C
le

ar
y 

33
36

 4
F

...
...

...
...

..5
.0

 fl
 o

z
14

5.
0

a-
e

10
.5

e-
g

6.
3

a-
f

7.
5

a-
f

3.
5

a-
c

4.
3

ab
6.

3
a-

d
26

C
L-

E
X

P
-1

 3
0L

C
...

...
...

...
...

.8
.0

 fl
 o

z
+ 

C
le

ar
y 

33
36

 4
F

...
...

...
...

..5
.0

 fl
 o

z
14

12
.5

f-h
8.

0
a-

g
11

.3
d-

h
14

.0
e-

i
7.

5
a-

e
13

.0
b-

f
7.

0
b-

d
27

C
L-

E
X

P
-1

1 
L

...
...

...
...

...
...

...
5.

5 
fl 

oz
+ 

C
le

ar
y 

33
36

 4
F

...
...

...
...

..5
.0

 fl
 o

z
14

9.
3

d-
f

9.
8

c-
g

11
.8

e-
h

12
.8

d-
i

12
.0

d-
g

9.
8

a-
e

6.
8

a-
d

28
C

le
ar

y 
33

36
 4

F
...

...
...

...
...

..5
.0

 fl
 o

z
14

36
.8

j
26

.3
ij

28
.8

jk
31

.8
kl

26
.3

i
26

.3
hi

6.
3

a-
d

29
S

ub
du

e 
M

A
X

X
 2

M
C

...
...

...
.1

.0
 fl

 o
z

14
1.

8
a-

e
0.

0
a

1.
0

a
3.

5
ab

3.
8

a-
c

7.
3

a-
d

6.
5

a-
d

30
S

ub
du

e 
M

A
X

X
 2

M
C

...
...

...
.1

.0
 fl

 o
z

C
ur

/1
46

20
.0

i
7.

8
a-

g
7.

0
a-

f
7.

5
a-

f
4.

8
a-

d
7.

5
a-

d
6.

5
a-

d
31

H
er

ita
ge

 5
0W

G
...

...
...

...
...

...
.0

.2
 o

z
+ 

S
ub

du
e 

M
A

X
X

 2
M

C
...

...
.0

.5
 fl

 o
z

14
3.

3
a-

e
7.

0
a-

g
7.

8
a-

f
8.

8
b-

g
5.

0
a-

d
3.

3
a

6.
8

a-
d

32
S

ub
du

e 
M

A
X

X
 2

M
C

...
...

...
.0

.5
 fl

 o
z

14
1.

3
ab

1.
0

a-
c

0.
8

a
1.

8
ab

1.
8

ab
3.

8
a

6.
3

a-
d

33
H

er
ita

ge
 5

0W
G

...
...

...
...

...
...

.0
.2

 o
z

14
9.

8
e-

g
12

.3
gh

9.
5

b-
h

12
.8

d-
i

12
.5

d-
g

5.
3

ab
6.

5
a-

d
34

H
er

ita
ge

 5
0W

G
...

...
...

...
...

...
.0

.4
 o

z
21

0.
5

a
1.

5
a-

d
1.

0
a

5.
3

a-
d

0.
8

a
4.

3
ab

6.
8

a-
d

35
H

er
ita

ge
 T

L 
0.

8M
E

...
...

...
...

2.
0 

fl 
oz

21
1.

3
ab

6.
5

a-
g

3.
3

a-
c

2.
5

ab
1.

5
ab

3.
8

a
6.

5
a-

d
36

C
hi

pc
o 

S
ig

na
tu

re
 8

0W
G

...
..

4.
0 

oz
14

0.
3

a
5.

0
a-

g
4.

3
a-

e
6.

3
a-

e
3.

0
ab

4.
8

ab
7.

8
cd

37
B

an
ol

 6
L.

...
...

...
...

...
...

...
...

...
1.

3 
fl 

oz
14

0.
5

a
0.

0
a

4.
5

a-
f

5.
0

a-
d

2.
3

ab
8.

8
a-

e
6.

5
a-

d
38

U
nt

re
at

ed
 C

he
ck

...
...

...
...

...
...

...
..

—
—

35
.8

j
31

.3
j

25
.5

j
23

.8
jk

36
.8

j
35

.0
i

5.
8

ab
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

IN
T7

D
AT

8
D

AT
D

AT
D

AT
D

AT
D

AT
D

AT
14

11
14

7
1

11
4

4
21

4
7

14
1

4
15

15
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

1
Va

lu
es

 a
re

 m
ea

ns
 o

f f
ou

r 
re

pl
ic

at
es

.  
M

ea
ns

 fo
llo

w
ed

 b
y 

th
e 

sa
m

e 
le

tte
r 

ar
e 

no
t s

ig
ni

fic
an

tly
 d

iff
er

en
t a

cc
or

di
ng

 to
 W

al
le

r-
D

un
ca

n 
k-

ra
tio

 t-
te

st
(k

=1
00

).



255

Ta
bl

e 
1 

(c
on

tin
ue

d)
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

2
Tu

rf 
qu

al
ity

 o
n 

a 
1 

to
 9

 s
ca

le
, w

he
re

 9
 =

 b
es

t t
ur

f q
ua

lit
y 

an
d 

6 
= 

co
m

m
er

ci
al

ly
 a

cc
ep

ta
bl

e 
qu

al
ity

.
3

Fu
ng

ic
id

es
 w

er
e 

ap
pl

ie
d 

on
 1

 J
un

e 
(a

ll 
tre

at
m

en
ts

, e
xc

ep
t t

re
at

m
en

t 2
7)

, 1
5 

Ju
ne

 (
14

-d
ay

 tr
ea

tm
en

t, 
tre

at
m

en
t 2

7 
in

iti
at

ed
), 

22
 J

un
e 

(2
1-

da
y

tre
at

m
en

t),
 2

9 
Ju

ne
 (

14
-d

ay
 tr

ea
tm

en
t),

 1
3 

Ju
ly

 (
14

- 
an

d 
21

-d
ay

 tr
ea

tm
en

ts
), 

27
 J

ul
y 

(1
4-

da
y 

tre
at

m
en

t),
 3

 A
ug

us
t (

21
-d

ay
 tr

ea
tm

en
t),

 a
nd

 1
0

A
ug

us
t (

14
-d

ay
 tr

ea
tm

en
t).

4
Tr

ea
tm

en
t 6

 (F
ol

ia
r P

ho
sp

ha
te

 P
ro

gr
am

 #
1)

 c
on

si
st

ed
 o

f F
ol

ia
r P

ho
sp

ha
te

 0
-2

9-
26

 (3
.0

 fl
 o

z)
 +

 G
re

en
 T

 1
2-

3-
12

 5
0%

 S
R

N
 (6

.0
 fl

 o
z)

 +
 G

re
en

 T
 N

28
-0

-0
 7

2%
 S

R
N

 (6
.0

 fl
 o

z)
 +

 S
ug

ar
 C

al
 1

0%
 C

a 
(2

.0
 fl

 o
z)

 +
 P

rim
o 

M
A

X
X

 1
M

C
 (0

.1
25

 fl
 o

z)
.

5
Tr

ea
tm

en
t 7

 (F
ol

ia
r P

ho
sp

ha
te

 P
ro

gr
am

 #
 2

) c
on

si
st

ed
 o

f F
ol

ia
r P

ho
sp

ha
te

 0
-2

9-
26

 (3
.0

 fl
 o

z)
 +

 P
rim

o 
M

A
X

X
 1

M
C

 (0
.1

25
 fl

 o
z)

.
6

C
ur

at
iv

e 
ap

pl
ic

at
io

n 
fir

st
 a

pp
lie

d 
on

 2
6 

Ju
ne

 th
en

 re
pe

at
ed

 o
n 

a 
14

-d
ay

 s
ch

ed
ul

e.
7

Sp
ra

y 
in

te
rv

al
 in

 d
ay

s.
8

D
ay

s 
af

te
r t

he
 la

st
 tr

ea
tm

en
t.



Cooperating Agencies: Rutgers, The State University of New Jersey, U.S. Department of Agriculture, and County Boards of 
Chosen Freeholders. Rutgers Cooperative Extension, a unit of the Rutgers New Jersey Agricultural 
Experiment Station, is an equal opportunity program provider and employer.




