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EFFICACY OF FUNGICIDES AND BIORATIONAL PRODUCTS FOR THE CONTROL
OF DOLLAR SPOT ON A CREEPING BENTGRASS FAIRWAY

Bruce B. Clarke, Pradip R. Majumdar, Dennis Fitzgerald, Mark Peacos, Paul Goldberg, Kyle
Gaugler, Lindsay Jepsen, and John Inguagiato1

1Extension Specialist in Turfgrass Pathology, Senior Laboratory Technician, Research Assistant, Senior Greenhouse
and Field Technician, Research Assistant, Research Assistant, Research Assistant, and Graduate Assistant, respec-
tively, New Jersey Agricultural Experiment Station, Cook College, Rutgers, The State University of New Jersey, New
Brunswick, NJ  08901-8520.

Biological and chemical fungicides were evalu-
ated in 2005 for their ability to control dollar spot
(caused by Sclerotinia homoeocarpa) at the Rutgers
Turf Research Farm in North Brunswick, NJ on creep-
ing bentgrass (Agrostis stolonifera) maintained un-
der golf course fairway conditions.  Turf was estab-
lished September 1996 on a Norton loam with a pH
of 6.5.  Mowing was performed three times weekly at
a height of 0.375 inches with clippings collected.  The
site was irrigated as needed to prevent drought
stress.  Fertilizer was applied as 16-4-8 on 1 April
(0.55 lb nitrogen (N)/1000 ft2) and 19 April (0.43 lb N/
1000 ft2), urea (0.46 lb N/1000 ft2) on 17 May, and
ammonium nitrate (0.5 lb N/1000 ft2) on 20 June.
Localized dry spots were controlled with Primer wet-
ting agent (4 oz/1000 ft2) on 22 June.  Dimension 1E
(24 fl oz/A) was applied on 11 May for pre-emergence
weed control.  Prostar 70W (2.5 oz/1000 ft2) was
applied to the entire test area on 16 August to sup-
press brown patch.  Insect pests were controlled with
Turcam 7.6W (1.0 oz/1000 ft2) on 15 June and 29
July.  On 15 July, Merit 75WSP (0.17 oz/1000 ft2)
was applied for additional control of insects.  The site
was aerified with 0.5-inch hollow tines on 4-inch cen-
ters on 18 April.  Plots were 3 x 9 ft and were ar-
ranged in a randomized complete block with four rep-
lications.

Fungicides were applied in water equivalent to
1.9 gal per 1000 ft2 with a C02 powered sprayer at 30
psi using TeeJet 8003VS flat fan nozzles.  Treatments
(trt) were initiated on 27 May when environmental
conditions were conducive to dollar spot develop-
ment.  Fungicides were reapplied at the appropriate
intervals as indicated in Tables 1A and 1B.  Turf was
visually evaluated for number of dollar spot infection
centers per plot on 3, 13, and 23 June, 1, 13, and 25

July, 4, 17, and 30 August, 12 and 22 September,
and 10 October, and for percent turf area infested
with brown patch (caused by Rhizoctonia solani) on
1 July and number of copper spot infection centers
per plot (caused by Gloeocercospora sorghi) on 17
August.  Data were subjected to analysis of variance
and means were separated using the Waller-Duncan
k-ratio t-test (k = 100).

Dollar spot was first observed on 1 June.  Dis-
ease pressure increased rapidly and became uni-
form throughout the study by 13 June (Table 1A).
Disease incidence peaked by 10 October (Table 1B)
with more than 150 infection centers per plot (a very
high level of disease) on the untreated control (trt
60).  The products that provided good to excellent
control of dollar spot throughout the treatment pe-
riod (i.e., 27 May to 15 September) included 26/36
39.3F (trts 1-2), Headway 1.39EC (trt 25), Heritage
TL 0.8ME + Banner Maxx 1.3ME (trt 27), rotational
program #1 (trt 30), Banner Maxx 1.3ME (trts 37 and
45), A14472 32.5WG (trt 39), Concert 4.3SE (trt 41),
PX056 (=Sync) + either Banner Maxx 1.3ME (trts 42
and 44) or Concert 4.3SE (trts 50-51), Emerald 70WG
(trts 52-53), and Chipco 26GT 2SC (trt 54).  The re-
maining fungicides and biorational materials afforded
acceptable (i.e., less than 10 lesion centers/plot) on
at least half of the rating dates, except RU 20189-05
L alone (trts 13-14) or alternated with Daconil Ultrex
82.5WDG (trt 11), Daconil Ultrex 82.5WDG (trts 21,
24, 47 and 49), CGA 245704 50W (trt 22), CGA
245704 50W + Daconil Ultrex 82.5WDG (trt 23),
Heritage TL 0.8ME (trts 33 and 55-56), Heritage TL
0.8ME + Banner Maxx 1.3ME (trt 36), PX056 + Da-
conil Ultrex 82.5WDG (trts 46-48), and Plant Food
Tank Mixture (trt 58).
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The addition of Heritage TL 0.8ME to Banner
Maxx 1.3ME (trts 27-29 and 36) generally did not
affect fungicide efficacy, compared to Banner alone,
except on 13 and 23 June, 25 July, and 4 August
where the tank mixture provided less control of dol-
lar spot (trt 36) and on 22 September when it im-
proved disease control (trt 27).  RU 20189-05 L oc-
casionally enhanced efficacy when added to Daconil
Ultrex 82.5WDG (i.e., 17 August, trt 12, and 30 Au-
gust, trts 10 and 12).  Similarly, PX056 (Sync) im-
proved control when combined with Banner Maxx
1.3ME (17 August, trt 42) or with Daconil Ultrex
82.5WDG (25 July, trts 46 and 48; 4 August, trt 46;
and 30 August, trt 48).

Excellent residual control of dollar spot was ob-
served on 22 September (Table 1B) for turf treated
with Heritage TL 0.8ME + Banner Maxx 1.3ME (trt
27), Headway 1.39EC (trt 35), and A14472 32.5WG
(trt 40), and on 22 September and 10 October for the
rotational program #1 (trt 30) and Emerald 70WG
(trts 52-53).  Gallonage (i.e., 1 vs. 2 gal water/1000
ft2) generally did not affect disease response.  Since
brown patch severity was relatively low (i.e., 8 to 12%)
during the study, most products provided adequate
control (less than 10% turf area infested) when this
disease was evaluated on 1 July (Table 1B).  No phy-
totoxicity was observed.



203

Ta
bl

e 
1A

.
P

ar
t 1

:  
E

ffi
ca

cy
 o

f f
un

gi
ci

de
s 

an
d 

bi
or

at
io

na
l p

ro
du

ct
s 

fo
r t

he
 c

on
tro

l o
f d

ol
la

r s
po

t o
n 

fa
irw

ay
s,

 N
ew

 B
ru

ns
w

ic
k,

 N
J,

 2
00

5.
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

R
at

e
Sp

ra
y

N
um

be
r o

f L
es

io
ns

 p
er

 p
lo

t1

pe
r

In
te

rv
al

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

Tr
ea

tm
en

t
10

00
 s

q 
ft)

(d
ay

s)
2

3 
Ju

ne
13

 J
un

e
23

 J
un

e
1 

Ju
ly

13
 J

ul
y

25
 J

ul
y

4 
A

ug
.

17
 A

ug
.

30
 A

ug
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

(C
on

tin
ue

d)

1
26

/3
6 

39
.3

F
...

...
...

...
...

...
...

...
...

5.
0 

fl 
oz

21
0.

8
a-

c
0.

0
a

0.
0

a
0.

0
a

0.
0

a
0.

5
a

1.
5

a-
c

0.
5

ab
1.

0
a

2
26

/3
6 

39
.3

F
...

...
...

...
...

...
...

...
.3

.7
5 

fl 
oz

21
1.

3
a-

d
0.

0
a

0.
0

a
0.

0
a

0.
0

a
2.

3
ab

2.
3

a-
d

0.
0

a
0.

5
a

3
C

le
ar

y 
33

36
 4

F
...

...
...

...
...

...
...

...
4 

fl 
oz

14
2.

5
a-

d
0.

8
ab

2.
5

a-
c

6.
3

a-
g

10
.5

a-
i

19
.0

c-
g

25
.8

i-n
24

.8
qr

74
.3

h
4

C
le

ar
y 

33
36

 P
lu

s 
19

.4
F

...
...

...
..

4 
fl 

oz
21

2.
0

a-
d

1.
0

ab
3.

5
a-

e
6.

0
a-

g
13

.8
a-

i
33

.8
hi

32
.5

k-
o

26
.3

qr
12

0.
5

k
5

C
le

ar
y 

33
36

 P
lu

s 
19

.4
F

...
...

...
..

2 
fl 

oz
21

3.
3

a-
e

3.
0

a-
d

7.
3

a-
i

10
.3

a-
g

18
.5

f-k
52

.3
jk

34
.5

m
-p

30
.8

r
13

6.
5

l
6

R
U

20
18

9-
05

L
...

...
...

...
...

...
...

..
1.

5 
fl 

oz
14

3

  /
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
0.

5 
fl 

oz
21

3
4.

3
b-

e
8.

3
b-

f
5.

3
a-

g
15

.3
g-

j
15

.8
c-

i
19

.5
c-

g
12

a-
h

1.
3

a-
c

0.
8

a
7

R
U

20
18

9-
05

L
...

...
...

...
...

...
...

..
1.

5 
fl 

oz
14

3

  /
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
0.

5 
fl 

oz
28

3
4.

5
b-

e
7.

5
a-

f
10

.3
e-

l
15

.5
g-

k
35

.5
m

-p
10

3.
5

qr
59

.5
r-

t
3.

8
a-

f
0.

8
a

8
R

U
20

18
9-

05
L

...
...

...
...

...
...

...
..

2.
0 

fl 
oz

14
3

  /
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
0.

5 
fl 

oz
21

3
3.

0
a-

e
0.

8
ab

0.
5

a
12

.0
d-

h
13

.0
a-

i
24

.8
f-h

23
.3

h-
m

2.
5

a-
d

0.
8

a
9

R
U

20
18

9-
05

L
...

...
...

...
...

...
...

...
..

2 
fl 

oz
14

3

  /
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
0.

5 
fl 

oz
28

3
2.

3
a-

d
1.

3
a-

c
10

.3
e-

l
10

.8
b-

h
9.

3
a-

i
95

.0
pq

41
.3

o-
q

4.
5

a-
g

2.
8

a
10

R
U

20
18

9-
05

L
...

...
...

...
...

...
...

..
1.

5 
fl 

oz
  +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

...
..

1.
8 

oz
14

3.
0

a-
e

6.
3

a-
f

8.
5

b-
j

8.
8

a-
g

10
.0

a-
i

95
.3

pq
64

.5
s-

u
6.

8
b-

h
8.

3
ab

11
R

U
20

18
9-

05
L

...
...

...
...

...
...

...
..

1.
5 

fl 
oz

14
3

  /
D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

...
.1

.8
 o

z
21

3
3.

5
a-

e
19

.5
hi

16
.0

k-
m

35
.0

n
14

.3
b-

i
77

.5
m

n
46

.3
pq

14
.3

i-n
21

.0
c

12
R

U
20

18
9-

05
L

...
...

...
...

...
...

...
...

..
2 

fl 
oz

14
3

  /
D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

...
.1

.8
 o

z
21

3
3.

0
a-

e
3.

3
a-

d
2.

0
a-

c
13

.8
f-j

18
.0

e-
k1

09
.8

rs
72

.0
uv

9.
0

e-
j

11
.3

a-
c

13
R

U
20

18
9-

05
L

...
...

...
...

...
...

...
..

1.
5 

fl 
oz

14
2.

8
a-

e
6.

3
a-

f
11

.5
f-l

23
.3

j-l
18

.5
f-k

63
.5

kl
46

.0
pq

12
.0

h-
m

63
.8

g
14

R
U

20
18

9-
05

L
...

...
...

...
...

...
...

...
..

2 
fl 

oz
14

3.
5

a-
e

7.
0

a-
f

13
.8

j-l
20

.8
h-

l
32

.3
l-o

89
.3

n-
p

48
.0

qr
7.

8
d-

h
37

.8
de

15
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
...

0.
5 

fl 
oz

21
4.

0
a-

e
4.

0
a-

e
4.

5
a-

f
11

.3
c-

h
9.

8
a-

i
9.

5
a-

e
5.

0
a-

e
3.

3
a-

e
3.

0
a

16
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
...

0.
5 

fl 
oz

28
3.

5
a-

e
8.

8
c-

f
12

.3
g-

l
11

.3
c-

h
29

.5
j-n

34
.8

hi
10

.0
a-

g
1.

3
a-

c
0.

3
a

17
U

nt
re

at
ed

 C
he

ck
...

...
...

...
...

...
...

...
...

..
--

--
3.

8
a-

e
47

.0
l

21
.0

m
n

50
.5

op
46

.5
pq

80
.3

m
-o

48
.5

qr
21

.5
o-

q
10

2.
5

j
18

U
nt

re
at

ed
 C

he
ck

...
...

...
...

...
...

...
...

...
..

--
--

4.
0

a-
e

46
.3

m
17

.0
lm

55
.8

op
43

.5
o-

q
73

.8
lm

58
.0

rs
17

.3
m

-p
87

.3
i

19
Fa

irw
ay

 S
Q

 6
-0

-2
...

...
...

...
...

...
...

3 
fl 

oz
  +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

...
..

1.
8 

oz
14

1.
5

a-
d

0.
0

a
0.

0
a

4.
3

a-
f

7.
8

a-
h

41
.8

ij
11

.5
a-

h
6.

3
a-

h
15

.5
bc

20
M

ill
ik

en
 E

x 
FW

Y
 4

-0
-1

...
...

...
...

.4
 fl

 o
z

  +
 D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

..
1.

8 
oz

14
0.

0
a

0.
0

a
0.

0
a

3.
3

a-
f

5.
8

a-
f

26
.8

gh
15

.5
e-

i
7.

0
c-

h
52

.8
f

21
D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

...
...

.1
.8

 o
z

14
2.

0
a-

d
0.

0
a

0.
8

a
10

.3
a-

g
11

.3
a-

i
80

.8
m

-o
21

.5
g-

k
5.

0
a-

g
47

.5
ef



204

(C
on

tin
ue

d)

Ta
bl

e 
1A

 (c
on

tin
ue

d)
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

R
at

e
Sp

ra
y

N
um

be
r o

f L
es

io
ns

 p
er

 p
lo

t1

pe
r

In
te

rv
al

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

Tr
ea

tm
en

t
10

00
 s

q 
ft)

(d
ay

s)
2

3 
Ju

ne
13

 J
un

e
23

 J
un

e
1 

Ju
ly

13
 J

ul
y

25
 J

ul
y

4 
A

ug
.

17
 A

ug
.

30
 A

ug
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

22
C

G
A

 2
45

70
4 

50
W

...
...

...
...

...
.0

.0
12

 o
z

21
4.

8
c-

e
38

.0
jk

21
.5

m
n

47
.0

o
32

.5
l-o

63
.3

kl
42

.5
o-

q
9.

3
e-

k
55

.3
fg

23
D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

...
...

.1
.8

 o
z

  +
 C

G
A

 2
45

70
4 

50
W

...
...

...
..

0.
01

2 
oz

21
3.

5
a-

e
10

.0
d-

f
12

.3
g-

l
22

.8
j-l

11
.5

a-
i

24
.8

f-h
14

.3
c-

i
15

.0
j-n

36
.5

d
24

D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

...
...

...
.1

.8
 o

z
21

2.
8

a-
e

7.
3

a-
f

12
.5

g-
l

47
.8

o
20

.0
g-

l
56

.0
k

22
.3

g-
l

16
.3

l-o
82

.3
hi

25
H

ea
dw

ay
 1

.3
9E

C
...

...
...

...
...

.0
.7

5 
fl 

oz
14

1.
8

a-
d

0.
5

a
1.

3
ab

0.
8

a-
c

5.
0

a-
f

26
.0

gh
3.

8
a-

e
4.

5
a-

g
5.

0
ab

26
H

er
ita

ge
 T

L 
0.

8M
E

...
...

...
...

...
.1

.0
 fl

 o
z

14
3.

3
a-

e
4.

3
a-

e
9.

3
c-

k
33

.0
m

n
30

.5
k-

n
11

8.
5

st
50

.3
qr

8.
0

d-
i

64
.5

g
27

H
er

ita
ge

 T
L 

0.
8M

E
...

...
...

...
...

.1
.0

 fl
 o

z
  +

 B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
.0

.5
 fl

 o
z

14
1.

3
a-

d
0.

0
a

0.
0

a
0.

0
a

5.
8

a-
f

16
.8

b-
g

1.
0

a
0.

5
ab

0.
3

a
28

H
er

ita
ge

 T
L 

0.
8M

E
...

...
...

...
...

.1
.0

 fl
 o

z
  +

 B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
.1

.0
 fl

 o
z

21
1.

8
a-

d
0.

8
ab

2.
5

a-
c

8.
3

a-
g

4.
3

a-
e

9.
5

a-
e

2.
3

a-
d

12
.0

h-
m

5.
3

ab
29

H
er

ita
ge

 T
L 

0.
8M

E
...

...
...

...
...

.0
.5

 fl
 o

z
  +

 B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
.0

.5
 fl

 o
z

14
2.

8
a-

e
0.

0
a

0.
0

a
1.

0
a-

c
4.

3
a-

e
23

.5
e-

h
5.

0
a-

e
0.

0
a

0.
0

a
30

R
ot

at
io

na
l p

ro
gr

am
 #

1
...

...
...

...
...

...
..

--
21

4
1.

8
a-

d
0.

8
ab

1.
8

a-
c

3.
8

a-
f

6.
0

a-
f

3.
0

ab
2.

3
a-

d
0.

5
ab

0.
5

a
31

B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
...

...
0.

5 
fl 

oz
14

0.
8

a-
c

0.
8

ab
0.

0
a

0.
0

a
2.

5
a-

d
11

.0
a-

f
1.

3
ab

0.
0

a
1.

3
a

32
R

U
 2

01
89

-0
5L

...
...

...
...

...
...

...
.2

.0
 fl

 o
z

75
1.

8
a-

d
0.

0
a

7.
5

a-
i

56
.3

op
35

.5
m

-p
74

.5
lm

33
.8

l-o
12

.5
h-

m
47

.8
ef

33
H

er
ita

ge
 T

L 
0.

8M
E

...
...

...
...

...
.1

.0
 fl

 o
z

21
3.

8
a-

e
32

.0
j

15
.8

j-m
76

.3
r

23
.0

i-m
71

.3
lm

29
.0

j-n
98

.0
s

0.
3

a
34

H
ea

dw
ay

 1
.3

9E
C

...
...

...
...

...
...

1.
5 

fl 
oz

21
1.

0
a-

d
0.

0
a

2.
0

a-
c

8.
8

a-
g

8.
5

a-
h

17
.5

c-
g

4.
8

a-
e

10
.0

f-l
0.

5
a

35
H

ea
dw

ay
 1

.3
9E

C
...

...
...

...
...

...
3.

0 
fl 

oz
28

0.
5

ab
0.

0
a

4.
3

a-
f

0.
0

a
11

.3
a-

i
84

.3
m

-p
20

.0
f-j

0.
0

a
0.

5
a

36
H

er
ita

ge
 T

L 
0.

8M
E

...
...

...
...

...
.2

.0
 fl

 o
z

  +
 B

an
ne

r M
A

X
X

1.
3M

E
...

...
..

2.
0 

fl 
oz

28
2.

0
a-

d
24

.8
i

28
.5

o
3.

3
a-

f
20

.5
h-

l
91

.3
o-

q
32

.0
j-o

0.
0

a
0.

3
a

37
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
...

1.
0 

fl 
oz

21
1.

5
a-

d
3.

5
a-

d
4.

8
a-

f
11

.3
c-

h
14

.8
c-

i
9.

5
a-

e
6.

5
a-

e
0.

0
a

0.
3

a
38

B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
...

...
2.

0 
fl 

oz
28

2.
5

a-
d

1.
0

ab
2.

8
a-

d
0.

5
ab

13
.8

a-
i

63
.0

kl
5.

3
a-

e
0.

0
a

0.
0

a
39

A
14

47
2 

32
.5

W
G

...
...

...
...

...
...

...
.0

.5
 o

z
21

2.
8

a-
e

7.
0

a-
f

6.
0

a-
h

13
.0

e-
i

6.
5

a-
g

2.
8

ab
8.

3
a-

f
2.

5
a-

d
0.

8
a

40
A

14
47

2 
32

.5
W

G
...

...
...

...
...

...
...

.1
.0

 o
z

28
4.

0
a-

e
1.

0
ab

6.
8

a-
i

1.
3

a-
c

16
.3

d-
i

62
.0

kl
5.

0
a-

e
0.

0
a

0.
3

a
41

C
on

ce
rt 

4.
3S

E
...

...
...

...
...

...
...

.4
.2

 fl
 o

z
21

2.
8

a-
e

0.
0

a
0.

5
a

4.
3

a-
f

6.
5

a-
g

7.
0

a-
c

0.
8

a
4.

0
a-

g
0.

5
a

42
P

X
05

6
...

...
...

...
...

...
...

...
...

...
...

0.
32

 fl
 o

z
  +

 B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
.1

.0
 fl

 o
z

21
6

1.
5

a-
d

3.
0

a-
d

3.
0

a-
e

8.
5

a-
g

6.
5

a-
g

2.
3

ab
0.

5
a

3.
0

a-
e

1.
5

a
43

B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
...

...
1.

0 
fl 

oz
21

6
1.

8
a-

d
8.

8
c-

f
3.

8
a-

e
10

.3
a-

g
9.

0
a-

h
14

.3
a-

g
6.

3
a-

e
10

.3
g-

l
5.

5
ab

44
P

X
05

6
...

...
...

...
...

...
...

...
...

...
...

0.
32

 fl
 o

z
  +

 B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
.1

.0
 fl

 o
z

21
2.

3
a-

d
4.

3
a-

e
2.

3
a-

c
10

.5
a-

g
12

.3
a-

i
9.

0
a-

d
1.

5
a-

c
0.

8
a-

c
0.

0
a



205

(C
on

tin
ue

d)

Ta
bl

e 
1A

 (c
on

tin
ue

d)
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

R
at

e
Sp

ra
y

N
um

be
r o

f L
es

io
ns

 p
er

 p
lo

t1

pe
r

In
te

rv
al

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

Tr
ea

tm
en

t
10

00
 s

q 
ft)

(d
ay

s)
2

3 
Ju

ne
13

 J
un

e
23

 J
un

e
1 

Ju
ly

13
 J

ul
y

25
 J

ul
y

4 
A

ug
.

17
 A

ug
.

30
 A

ug
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

45
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
...

1.
0 

fl 
oz

21
2.

5
a-

d
0.

0
a

2.
0

a-
c

8.
8

a-
g

6.
0

a-
f

5.
8

a-
c

1.
8

a-
c

0.
5

ab
0.

3
a

46
P

X
05

6
...

...
...

...
...

...
...

...
...

...
...

0.
32

 fl
 o

z
  +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

...
..

1.
8 

oz
21

6
1.

5
a-

d
9.

5
d-

f
7.

3
a-

i
22

.5
i-l

18
.5

f-k
21

.5
d-

h
14

.8
d-

i
25

.8
qr

45
.0

d-
f

47
D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

...
...

.1
.8

 o
z

21
6

3.
5

a-
e

9.
0

d-
f

10
.0

d-
l

25
.0

k-
m

16
.0

d-
i

73
.0

lm
35

.3
m

-p
23

.8
q

36
.8

d
48

P
X

05
6

...
...

...
...

...
...

...
...

...
...

...
0.

32
 fl

 o
z

  +
 D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

..
1.

8 
oz

21
3.

3
a-

e
12

.0
f-g

12
.8

h-
l

25
.3

lm
17

.0
e-

j
21

.5
d-

h
22

.3
g-

l
20

.0
n-

q
34

.8
d

49
D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

...
...

.1
.8

 o
z

21
1.

8
a-

d
11

.3
ef

13
.0

h-
l

33
.0

m
n

15
.8

c-
i

52
.0

jk
32

.5
k-

o
15

.5
k-

o
78

.0
hi

50
P

X
05

6
...

...
...

...
...

...
...

...
...

...
...

0.
32

 fl
 o

z
  +

 C
on

ce
rt 

4.
3S

E
...

...
...

...
...

..
4.

2 
fl 

oz
21

6
2.

0
a-

d
3.

3
a-

d
0.

8
a

1.
8

a-
d

2.
0

a-
c

0.
3

a
1.

5
a-

c
1.

3
a-

c
0.

3
a

51
P

X
05

6
...

...
...

...
...

...
...

...
...

...
...

0.
32

 fl
 o

z
  +

 C
on

ce
rt 

4.
3S

E
...

...
...

...
...

..
4.

2 
fl 

oz
21

1.
5

a-
d

0.
0

a
0.

8
a

3.
0

a-
e

5.
0

a-
f

2.
5

ab
0.

8
a

3.
5

a-
e

0.
0

a
52

E
m

er
al

d 
70

W
G

...
...

...
...

...
...

...
.0

.1
3 

oz
14

4.
3

b-
e

0.
0

a
0.

0
a

0.
0

a
0.

0
a

1.
3

a
3.

0
a-

e
0.

0
a

0.
3

a
53

E
m

er
al

d 
70

W
G

...
...

...
...

...
...

...
.0

.1
8 

oz
21

2.
3

a-
d

1.
3

a-
c

1.
0

ab
0.

8
a-

c
0.

5
ab

7.
3

a-
d

14
.0

b-
i

4.
0

a-
g

0.
0

a
54

C
hi

pc
o 

26
G

T 
2S

C
...

...
...

...
...

..
4.

0 
fl 

oz
14

0.
8

a-
c

0.
0

a
0.

0
a

0.
0

a
4.

5
a-

e
13

.0
a-

g
2.

8
a-

e
3.

0
a-

e
1.

0
a

55
H

er
ita

ge
TL

 0
.8

M
E

...
...

...
...

...
..

2.
0 

fl 
oz

28
4.

0
a-

e
39

.5
kl

25
.0

no
51

.5
op

95
.5

r
12

9.
8

t
70

.5
tu

8.
5

d-
i

21
.0

c
56

H
er

ita
ge

TL
 0

.8
M

E
...

...
...

...
...

..
0.

5 
fl 

oz
14

6.
5

e
3.

8
a-

e
15

.5
j-m

47
.5

o
52

.0
q

11
3.

3
rs

81
.5

v
23

.0
pq

11
6.

5
k

57
C

on
ce

rt 
4.

3S
E

...
...

...
...

...
...

...
.4

.2
 fl

 o
z

21
6

2.
8

a-
e

0.
0

a
2.

5
a-

c
5.

5
a-

g
10

.0
a-

i
6.

0
a-

c
4.

5
a-

e
3.

8
a-

f
8.

0
ab

58
P

la
nt

 F
oo

d 
Ta

nk
 M

ix
...

...
...

...
...

...
...

..
--

14
7

3.
8

a-
e

18
.0

gh
17

.0
lm

34
.0

m
n

13
.3

a-
i

74
.3

lm
36

.3
n-

p
10

.0
f-l

54
.3

fg
59

U
nt

re
at

ed
 C

he
ck

...
...

...
...

...
...

...
...

...
..

--
--

2.
8

a-
e

44
.8

l
38

.8
p

65
.5

q
44

.3
o-

q
80

.3
m

-o
51

.3
qr

23
.8

q
12

5.
8

k
60

U
nt

re
at

ed
 C

he
ck

...
...

...
...

...
...

...
...

...
..

--
--

5.
0

de
51

.0
m

35
.5

p
58

.8
pq

42
.0

n-
q

84
.8

m
-p

62
.8

s-
u

25
.5

qr
10

2.
8

j
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

IN
T8

D
AT

9
D

AT
D

AT
D

AT
D

AT
D

AT
D

AT
D

AT
D

AT
7

1
4

7
1

1
4

7
6

5
14

7
4

14
8

6
4

14
13

12
21

7
17

7
15

6
18

7
20

12
28

7
17

27
7

20
4

14
27

12
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

1
Va

lu
es

 a
re

 m
ea

ns
 o

f f
ou

r r
ep

lic
at

es
.  

M
ea

ns
 fo

llo
w

ed
 b

y 
th

e 
sa

m
e 

le
tte

r a
re

 n
ot

 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
).



206

(C
on

tin
ue

d)

Ta
bl

e 
1A

 (c
on

tin
ue

d)
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

2
Fu

ng
ic

id
es

 w
er

e 
ap

pl
ie

d 
on

 2
7 

M
ay

 (a
ll 

tre
at

m
en

ts
, e

xc
ep

t t
re

at
m

en
t 5

8)
, 9

 J
un

e 
(1

4 
da

y 
tre

at
m

en
t a

nd
 tr

ea
tm

en
t 5

8)
, 1

6 
Ju

ne
 (2

1 
da

y 
tre

at
-

m
en

t),
 2

3 
Ju

ne
 (1

4 
an

d 
28

 d
ay

 tr
ea

tm
en

ts
), 

7 
Ju

ly
 (1

4 
an

d 
21

 d
ay

 tr
ea

tm
en

ts
), 

21
 J

ul
y 

(7
, 1

4,
 a

nd
 2

8 
Ju

ly
 tr

ea
tm

en
ts

), 
28

 J
ul

y 
(7

 a
nd

 2
1 

da
y

tre
at

m
en

ts
), 

4 
A

ug
us

t (
7 

an
d 

14
 d

ay
 tr

ea
tm

en
ts

), 
11

 A
ug

us
t (

7 
da

y 
tre

at
m

en
t),

 1
8 

A
ug

us
t (

7,
 1

4,
 2

1,
 a

nd
 2

8 
da

y 
tre

at
m

en
ts

), 
25

 A
ug

us
t (

7 
da

y
tre

at
m

en
t),

 1
 S

ep
te

m
be

r (
7 

an
d 

14
 d

ay
 tr

ea
tm

en
ts

), 
an

d 
15

 S
ep

te
m

be
r (

tre
at

m
en

t 3
0 

on
ly

).
3

Fo
r t

re
at

m
en

ts
 6

 to
 9

, 1
1,

 a
nd

 1
2,

 R
U

20
18

9-
05

L 
w

as
 a

pp
lie

d 
ev

er
y 

14
 d

ay
s 

fro
m

 2
7 

M
ay

 to
 1

 S
ep

te
m

be
r, 

w
he

re
as

 B
an

ne
r M

A
X

X
 1

.3
M

C
 w

as
ap

pl
ie

d 
ev

er
y 

21
 d

ay
s 

(tr
ea

tm
en

ts
 6

 a
nd

 8
) o

r e
ve

ry
 2

8 
da

ys
 (t

re
at

m
en

ts
 7

 a
nd

 9
), 

an
d 

D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

 w
as

 s
pr

ay
ed

 o
n 

tu
rf 

ev
er

y 
21

da
ys

 (t
re

at
m

en
ts

 1
1 

an
d 

12
) f

ro
m

 2
7 

M
ay

 to
 1

 S
ep

te
m

be
r.

4
R

ot
at

io
na

l p
ro

gr
am

 1
 w

as
 a

pp
lie

d 
as

 fo
llo

w
s:

  B
an

ne
r M

A
X

X
 1

.3
M

E
 (1

 fl
 o

z)
 +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

 (2
.4

 o
z)

 o
n 

27
 M

ay
, B

an
ne

r M
A

X
X

1.
3M

E
 (1

 fl
 o

z)
 +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

 (1
.8

 o
z)

 o
n 

16
 J

un
e,

 C
hi

pc
o 

26
G

T 
2S

C
 (3

 fl
 o

z)
 +

 C
le

ar
y 

33
36

 4
F 

(2
 fl

 o
z)

 o
n 

7 
Ju

ly,
 B

an
ne

r M
A

X
X

1.
3M

E
 (1

 fl
 o

z)
 +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

 (1
.8

 o
z)

 o
n 

28
 J

ul
y,

 B
an

ne
r M

A
X

X
 1

.3
M

E
 (1

 fl
 o

z)
 +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

 (1
.8

 o
z)

 o
n 

18
 A

ug
us

t,
an

d 
C

hi
pc

o 
26

G
T 

2S
C

 (3
 fl

 o
z)

 +
 C

le
ar

y 
33

36
 4

F 
(2

 fl
 o

z)
 o

n 
15

 S
ep

te
m

be
r.

5
Fo

r t
re

at
m

en
t 3

2,
 D

ac
on

il 
U

ltr
ex

 8
2.

5 
W

D
G

 (3
.8

 o
z)

 w
as

 a
pp

lie
d 

on
 7

 J
ul

y 
fo

llo
w

ed
 b

y 
R

U
20

18
9-

05
L 

(2
 fl

 o
z)

 e
ve

ry
 7

 d
ay

s 
fro

m
 2

1 
Ju

ly
 to

 1
S

ep
te

m
be

r.
6

Tr
ea

tm
en

ts
 4

2,
 4

3,
 4

6,
 4

7,
 5

0,
 a

nd
 5

7 
w

er
e 

ap
pl

ie
d 

in
 1

 g
al

 w
at

er
/1

00
0 

sq
 ft

.  
A

ll 
ot

he
r o

th
er

 tr
ea

tm
en

ts
 in

 th
is

 s
tu

dy
 w

er
e 

ap
pl

ie
d 

in
 2

 g
al

 w
at

er
/

10
00

 s
q 

ft.
7

Tr
ea

tm
en

t 5
8 

co
ns

is
te

d 
of

 a
 ta

nk
 m

ix
tu

re
 c

on
ta

in
in

g 
Th

io
-S

ul
 1

2-
0-

0 
S

 (6
 fl

 o
z)

 +
 G

re
en

 T
 1

2-
3-

12
 5

0%
 S

R
N

 (6
 fl

 o
z)

 +
 T

ec
m

an
ga

m
 3

2%
 (3

.2
oz

) +
 S

ug
ar

 C
al

 1
0%

 C
a 

(2
 fl

 o
z)

 +
 A

da
m

s 
E

ar
th

 (2
 fl

 o
z)

 +
 F

lo
 T

hr
u 

(2
 fl

 o
z)

 +
 1

2-
3-

12
 O

rg
an

ic
 (2

4 
oz

).
8

Sp
ra

y 
in

te
rv

al
s 

in
 d

ay
s.

9
D

ay
s 

af
te

r t
re

at
m

en
t (

D
AT

) f
or

 e
ac

h 
sp

ra
y 

in
te

rv
al

.



207

Ta
bl

e 
1B

.
P

ar
t 2

:  
E

ffi
ca

cy
 o

f f
un

gi
ci

de
s 

an
d 

bi
or

at
io

na
l p

ro
du

ct
s 

fo
r t

he
 c

on
tro

l o
f d

ol
la

r s
po

t o
n 

fa
irw

ay
s,

 N
ew

 B
ru

ns
w

ic
k,

 N
J,

 2
00

5.
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

R
at

e
Sp

ra
y

B
ro

w
n

N
um

be
r o

f L
es

io
n 

C
en

te
rs

 p
er

 P
lo

t1
C

op
pe

r
pe

r
In

te
rv

al
P

at
ch

 (%
)

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

Sp
ot

10

Tr
ea

tm
en

t
10

00
 s

q 
ft)

(d
ay

s)
2

1 
Ju

ly
12

 S
ep

t.
22

 S
ep

t.
10

 O
ct

.
17

 A
ug

.
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

(C
on

tin
ue

d)

1
26

/3
6 

39
.3

F
...

...
...

...
...

...
...

...
...

5.
0 

fl 
oz

21
0.

0
a

1.
3

ab
27

.0
b-

h
90

.0
k-

s
0.

0
a

2
26

/3
6 

39
.3

F
...

...
...

...
...

...
...

...
.3

.7
5 

fl 
oz

21
3.

8
a-

d
2.

0
ab

23
.0

a-
h

77
.0

g-
o

0.
8

a-
c

3
C

le
ar

y 
33

36
 4

F
...

...
...

...
...

...
...

...
4 

fl 
oz

14
5.

0
a-

e
47

.5
j-l

95
.0

m
-o

12
0.

5
w

x
3.

3
a-

f
4

C
le

ar
y 

33
36

 P
lu

s 
19

.4
F

...
...

...
..

4 
fl 

oz
21

3.
0

a-
c

72
.0

n-
p

13
1.

3
q-

s
12

2.
5

w
x

1.
5

a-
d

5
C

le
ar

y 
33

36
 P

lu
s 

19
.4

F
...

...
...

..
2 

fl 
oz

21
8.

8
c-

g
90

.5
qr

18
6.

3
w

x
12

7.
7

x
0.

8
a-

c
6

R
U

20
18

9-
05

L
...

...
...

...
...

...
...

..
1.

5 
fl 

oz
14

3

  /
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
0.

5 
fl 

oz
21

3
10

.0
d-

h
7.

5
a-

c
38

.8
f-i

79
.0

h-
p

1.
5

a-
d

7
R

U
20

18
9-

05
L

...
...

...
...

...
...

...
..

1.
5 

fl 
oz

14
3

  /
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
0.

5 
fl 

oz
28

3
6.

3
a-

f
0.

0
a

21
.5

a-
h

43
.8

b-
d

4.
8

c-
f

8
R

U
20

18
9-

05
L

...
...

...
...

...
...

...
..

2.
0 

fl 
oz

14
3

  /
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
0.

5 
fl 

oz
21

3
11

.3
e-

h
3.

0
ab

28
.0

b-
h

55
.5

d-
f

1.
0

a-
d

9
R

U
20

18
9-

05
L

...
...

...
...

...
...

...
...

..
2 

fl 
oz

14
3

  /
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
0.

5 
fl 

oz
28

3
6.

0
a-

f
0.

5
a

21
.3

a-
h

92
.0

l-t
1.

5
a-

d
10

R
U

20
18

9-
05

L
...

...
...

...
...

...
...

..
1.

5 
fl 

oz
  +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

...
..

1.
8 

oz
14

0.
0

a
41

.8
h-

l
53

.0
i-k

63
.3

d-
j

2.
3

a-
e

11
R

U
20

18
9-

05
L

...
...

...
...

...
...

...
..

1.
5 

fl 
oz

14
3

  /
D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

...
.1

.8
 o

z
21

3
10

.0
d-

h
48

.0
j-l

97
.5

m
-o

80
.5

j-p
2.

5
a-

e
12

R
U

20
18

9-
05

L
...

...
...

...
...

...
...

...
..

2 
fl 

oz
14

3

  /
D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

...
.1

.8
 o

z
21

3
16

.3
h

26
.5

c-
h

88
.8

l-o
10

3.
0

q-
w

4.
3

b-
f

13
R

U
20

18
9-

05
L

...
...

...
...

...
...

...
..

1.
5 

fl 
oz

14
15

.0
gh

53
.3

k-
m

12
1.

8
p-

s
86

.3
k-

r
4.

0
a-

f
14

R
U

20
18

9-
05

L
...

...
...

...
...

...
...

...
..

2 
fl 

oz
14

11
.3

e-
h

46
.3

i-l
15

2.
5

t-v
86

.8
k-

r
5.

0
d-

f
15

B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
...

...
0.

5 
fl 

oz
21

7.
5

b-
f

11
.5

a-
e

39
.8

f-i
83

.3
j-q

2.
5

a-
e

16
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
...

0.
5 

fl 
oz

28
3.

8
a-

d
8.

3
a-

d
30

.3
c-

i
71

.3
e-

k
0.

5
ab

17
U

nt
re

at
ed

 C
he

ck
...

...
...

...
...

...
...

...
...

..
--

--
12

.5
f-h

80
.8

o-
r

10
1.

3
n-

p
15

8.
8

y
12

.3
h

18
U

nt
re

at
ed

 C
he

ck
...

...
...

...
...

...
...

...
...

..
--

--
8.

0
b-

f
80

.5
o-

r
10

0.
0

n-
p

16
0.

0
y

10
.5

gh
19

Fa
irw

ay
 S

Q
 6

-0
-2

...
...

...
...

...
...

...
3 

fl 
oz

  +
 D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

..
1.

8 
oz

14
3.

0
a-

c
6.

0
ab

83
.5

k-
m

11
8.

8
v-

x
0.

5
ab

20
M

ill
ik

en
 E

x 
FW

Y
 4

-0
-1

...
...

...
...

.4
 fl

 o
z

  +
 D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

..
1.

8 
oz

14
0.

0
a

18
.3

a-
f

11
0.

0
o-

r
95

.3
n-

u
0.

0
a

21
D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

...
...

.1
.8

 o
z

14
3.

8
a-

d
19

.3
a-

g
10

3.
8

n-
q

11
1.

8
t-x

1.
0

a-
d



208

Ta
bl

e 
1B

 (c
on

tin
ue

d)
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

R
at

e
Sp

ra
y

B
ro

w
n

N
um

be
r o

f L
es

io
n 

C
en

te
rs

 p
er

 P
lo

t1
C

op
pe

r
pe

r
In

te
rv

al
P

at
ch

 (%
)

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

Sp
ot

10

Tr
ea

tm
en

t
10

00
 s

q 
ft)

(d
ay

s)
2

1 
Ju

ly
12

 S
ep

t.
22

 S
ep

t.
10

 O
ct

.
17

 A
ug

.
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

22
C

G
A

 2
45

70
4 

50
W

...
...

...
...

...
.0

.0
12

 o
z

21
0.

0
a

52
.5

k-
m

68
.8

kl
81

.5
j-p

6.
8

fg
23

D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

...
...

...
.1

.8
 o

z
  +

 C
G

A
 2

45
70

4 
50

W
...

...
...

..
0.

01
2 

oz
21

1.
3

ab
56

.8
l-n

70
.5

kl
82

.5
j-q

2.
3

a-
e

24
D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

...
...

.1
.8

 o
z

21
3.

8
a-

d
96

.3
rs

12
5.

5
q-

s
73

.3
f-l

2.
3

a-
e

25
H

ea
dw

ay
 1

.3
9E

C
...

...
...

...
...

.0
.7

5 
fl 

oz
14

1.
3

ab
7.

0
a-

c
33

.5
d-

i
76

.3
g-

n
0.

0
a

26
H

er
ita

ge
 T

L 
0.

8M
E

...
...

...
...

...
.1

.0
 fl

 o
z

14
1.

3
ab

33
.3

f-j
17

3.
8

vw
20

0.
0

z
2.

3
a-

e
27

H
er

ita
ge

 T
L 

0.
8M

E
...

...
...

...
...

.1
.0

 fl
 o

z
  +

 B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
.0

.5
 fl

 o
z

14
1.

3
ab

0.
0

a
7.

5
a-

c
32

.5
bc

0.
0

a
28

H
er

ita
ge

 T
L 

0.
8M

E
...

...
...

...
...

.1
.0

 fl
 o

z
  +

 B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
.1

.0
 fl

 o
z

21
1.

3
ab

28
.8

e-
i

65
.8

i-l
11

4.
3

u-
x

0.
0

a
29

H
er

ita
ge

 T
L 

0.
8M

E
...

...
...

...
...

.0
.5

 fl
 o

z
  +

 B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
.0

.5
 fl

 o
z

14
0.

0
a

0.
0

a
16

.3
a-

f
52

.0
c-

e
0.

0
a

30
R

ot
at

io
na

l p
ro

gr
am

 #
1

...
...

...
...

...
...

..
--

21
4

0.
0

a
2.

5
ab

4.
3

ab
0.

0
a

0.
5

ab
31

B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
...

...
0.

5 
fl 

oz
14

5.
0

a-
e

16
.3

a-
f

34
.5

e-
i

82
.8

j-q
0.

0
a

32
R

U
 2

01
89

-0
5L

...
...

...
...

...
...

...
.2

.0
 fl

 o
z

75
11

.3
e-

h
37

.5
g-

k
10

0.
0

n-
p

30
.5

b
2.

5
a-

e
33

H
er

ita
ge

 T
L 

0.
8M

E
...

...
...

...
...

.1
.0

 fl
 o

z
21

2.
5

a-
c

8.
0

a-
c

34
.5

e-
i

97
.5

o-
u

6.
0

ef
34

H
ea

dw
ay

 1
.3

9E
C

...
...

...
...

...
...

1.
5 

fl 
oz

21
0.

0
a

27
.5

d-
h

74
.5

k-
m

12
2.

5
w

x
0.

0
a

35
H

ea
dw

ay
 1

.3
9E

C
...

...
...

...
...

...
3.

0 
fl 

oz
28

0.
0

a
0.

0
a

6.
0

ab
57

.8
d-

g
0.

8
a-

c
36

H
er

ita
ge

 T
L 

0.
8M

E
...

...
...

...
...

.2
.0

 fl
 o

z
  +

 B
an

ne
r M

A
X

X
1.

3M
E

...
...

..
2.

0 
fl 

oz
28

0.
0

a
2.

3
ab

25
.5

b-
h

10
8.

8
s-

x
0.

5
ab

37
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
...

1.
0 

fl 
oz

21
0.

0
a

9.
5

a-
e

33
.0

d-
i

65
.0

e-
j

0.
0

a
38

B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
...

...
2.

0 
fl 

oz
28

0.
0

a
7.

5
a-

c
13

.3
a-

e
59

.5
d-

h
0.

0
a

39
A

14
47

2 
32

.5
W

G
...

...
...

...
...

...
...

.0
.5

 o
z

21
1.

3
ab

7.
8

a-
c

32
.0

d-
i

90
.8

k-
s

0.
0

a
40

A
14

47
2 

32
.5

W
G

...
...

...
...

...
...

...
.1

.0
 o

z
28

2.
5

a-
c

0.
5

a
10

.0
a-

d
80

.8
i-p

0.
0

a
41

C
on

ce
rt 

4.
3S

E
...

...
...

...
...

...
...

.4
.2

 fl
 o

z
21

0.
0

a
6.

8
a-

c
27

.3
b-

h
70

.8
e-

k
0.

0
a

42
P

X
05

6
...

...
...

...
...

...
...

...
...

...
...

0.
32

 fl
 o

z
  +

 B
an

ne
r M

A
X

X
 1

.3
M

E
...

...
.1

.0
 fl

 o
z

21
6

5.
0

a-
e

9.
5

a-
e

42
.8

g-
j

74
.5

f-m
0.

0
a

43
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
...

1.
0 

fl 
oz

21
6

1.
3

ab
14

.3
a-

e
44

.3
h-

j
91

.3
k-

t
1.

3
a-

d
44

P
X

05
6

...
...

...
...

...
...

...
...

...
...

...
0.

32
 fl

 o
z

  +
 B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

.1
.0

 fl
 o

z
21

5.
0

a-
e

6.
8

a-
c

32
.8

d-
i

75
.8

f-n
0.

8
a-

c

(C
on

tin
ue

d)



209

Ta
bl

e 
1B

 (c
on

tin
ue

d)
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

R
at

e
Sp

ra
y

B
ro

w
n

N
um

be
r o

f L
es

io
n 

C
en

te
rs

 p
er

 P
lo

t1
C

op
pe

r
pe

r
In

te
rv

al
P

at
ch

 (%
)

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

Sp
ot

10

Tr
ea

tm
en

t
10

00
 s

q 
ft)

(d
ay

s)
2

1 
Ju

ly
12

 S
ep

t.
22

 S
ep

t.
10

 O
ct

.
17

 A
ug

.
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

45
B

an
ne

r M
A

X
X

 1
.3

M
E

...
...

...
...

1.
0 

fl 
oz

21
1.

3
ab

10
.8

a-
e

32
.5

d-
i

77
.5

g-
o

0.
0

a
46

P
X

05
6

...
...

...
...

...
...

...
...

...
...

...
0.

32
 fl

 o
z

  +
 D

ac
on

il 
U

ltr
ex

 8
2.

5W
D

G
...

..
1.

8 
oz

21
6

1.
3

ab
88

.0
p-

r
11

1.
3

o-
r

10
6.

3
r-

w
1.

8
a-

d
47

D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

...
...

...
.1

.8
 o

z
21

6
3.

8
a-

d
85

.0
o-

r
14

3.
3

r-
t

12
7.

5
x

2.
0

a-
e

48
P

X
05

6
...

...
...

...
...

...
...

...
...

...
...

0.
32

 fl
 o

z
  +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

...
..

1.
8 

oz
21

1.
3

ab
68

.8
m

-o
13

1.
0

q-
s

73
.8

f-l
3.

0
a-

f
49

D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

...
...

...
.1

.8
 o

z
21

2.
5

a-
c

97
.5

rs
16

8.
8

vw
83

.8
j-q

1.
8

a-
d

50
P

X
05

6
...

...
...

...
...

...
...

...
...

...
...

0.
32

 fl
 o

z
  +

 C
on

ce
rt 

4.
3S

E
...

...
...

...
...

..
4.

2 
fl 

oz
21

6
0.

5
a

2.
0

ab
19

.5
a-

g
98

.8
p-

v
0.

0
a

51
P

X
05

6
...

...
...

...
...

...
...

...
...

...
...

0.
32

 fl
 o

z
  +

 C
on

ce
rt 

4.
3S

E
...

...
...

...
...

..
4.

2 
fl 

oz
21

0.
0

a
2.

5
ab

27
.8

b-
h

75
.8

f-n
0.

0
a

52
E

m
er

al
d 

70
W

G
...

...
...

...
...

...
...

.0
.1

3 
oz

14
8.

8
c-

g
0.

0
a

0.
0

a
0.

0
a

0.
0

a
53

E
m

er
al

d 
70

W
G

...
...

...
...

...
...

...
.0

.1
8 

oz
21

12
.5

f-h
0.

0
a

0.
5

a
9.

5
a

4.
5

b-
f

54
C

hi
pc

o 
26

G
T 

2S
C

...
...

...
...

...
..

4.
0 

fl 
oz

14
0.

0
a

1.
5

ab
16

.0
a-

f
60

.8
d-

i
0.

8
a-

c
55

H
er

ita
ge

TL
 0

.8
M

E
...

...
...

...
...

..
2.

0 
fl 

oz
28

0.
0

a
75

.3
o-

q
16

5.
0

u-
w

21
2.

5
z

0.
5

ab
56

H
er

ita
ge

TL
 0

.8
M

E
...

...
...

...
...

..
0.

5 
fl 

oz
14

0.
0

a
97

.5
rs

20
0.

0
x

23
3.

3
z’

2.
3

a-
e

57
C

on
ce

rt 
4.

3S
E

...
...

...
...

...
...

...
.4

.2
 fl

 o
z

21
6

0.
0

a
21

.0
b-

g
27

.3
a-

c
63

.8
d-

j
1.

0
a-

d
58

P
la

nt
 F

oo
d 

Ta
nk

 M
ix

...
...

...
...

...
...

...
..

--
14

7
5.

0
a-

e
56

.8
l-n

10
3.

8
n-

q
94

.5
m

-u
3.

0
a-

f
59

U
nt

re
at

ed
 C

he
ck

...
...

...
...

...
...

...
...

...
..

--
--

12
.5

f-h
93

.0
q-

s
10

7.
5

n-
r

15
5.

0
y

13
.8

h
60

U
nt

re
at

ed
 C

he
ck

...
...

...
...

...
...

...
...

...
..

--
--

10
.0

d-
h

11
0.

0
s

10
0.

0
n-

p
15

8.
8

y
10

.5
gh

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

IN
T8

D
AT

9
D

AT
D

AT
D

AT
D

AT
7

1
11

21
38

6
14

8
11

21
38

13
21

15
25

36
53

20
28

7
25

36
53

27
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

1
Va

lu
es

 a
re

 m
ea

ns
 o

f f
ou

r r
ep

lic
at

es
.  

M
ea

ns
 fo

llo
w

ed
 b

y 
th

e 
sa

m
e 

le
tte

r a
re

 n
ot

 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
).

(C
on

tin
ue

d)



210

Ta
bl

e 
1B

 (c
on

tin
ue

d)
.

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

2
Fu

ng
ic

id
es

 w
er

e 
ap

pl
ie

d 
on

 2
7 

M
ay

 (a
ll 

tre
at

m
en

ts
, e

xc
ep

t t
re

at
m

en
t 5

8)
, 9

 J
un

e 
(1

4 
da

y 
tre

at
m

en
t a

nd
 tr

ea
tm

en
t 5

8)
, 1

6 
Ju

ne
 (2

1 
da

y 
tre

at
-

m
en

t),
 2

3 
Ju

ne
 (1

4 
an

d 
28

 d
ay

 tr
ea

tm
en

ts
), 

7 
Ju

ly
 (1

4 
an

d 
21

 d
ay

 tr
ea

tm
en

ts
), 

21
 J

ul
y 

(7
, 1

4,
 a

nd
 2

8 
Ju

ly
 tr

ea
tm

en
ts

), 
28

 J
ul

y 
(7

 a
nd

 2
1 

da
y

tre
at

m
en

ts
), 

4 
A

ug
us

t (
7 

an
d 

14
 d

ay
 tr

ea
tm

en
ts

), 
11

 A
ug

us
t (

7 
da

y 
tre

at
m

en
t),

 1
8 

A
ug

us
t (

7,
 1

4,
 2

1,
 a

nd
 2

8 
da

y 
tre

at
m

en
ts

), 
25

 A
ug

us
t (

7 
da

y
tre

at
m

en
t),

 1
 S

ep
te

m
be

r (
7 

an
d 

14
 d

ay
 tr

ea
tm

en
ts

), 
an

d 
15

 S
ep

te
m

be
r (

tre
at

m
en

t 3
0 

on
ly

).
3

Fo
r t

re
at

m
en

ts
 6

 to
 9

, 1
1,

 a
nd

 1
2,

 R
U

20
18

9-
05

L 
w

as
 a

pp
lie

d 
ev

er
y 

14
 d

ay
s 

fro
m

 2
7 

M
ay

 to
 1

 S
ep

te
m

be
r, 

w
he

re
as

 B
an

ne
r M

A
X

X
 1

.3
M

C
 w

as
ap

pl
ie

d 
ev

er
y 

21
 d

ay
s 

(tr
ea

tm
en

ts
 6

 a
nd

 8
) o

r e
ve

ry
 2

8 
da

ys
 (t

re
at

m
en

ts
 7

 a
nd

 9
), 

an
d 

D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

 w
as

 s
pr

ay
ed

 o
n 

tu
rf 

ev
er

y 
21

da
ys

 (t
re

at
m

en
ts

 1
1 

an
d 

12
) f

ro
m

 2
7 

M
ay

 to
 1

 S
ep

te
m

be
r.

4
R

ot
at

io
na

l p
ro

gr
am

 1
 w

as
 a

pp
lie

d 
as

 fo
llo

w
s:

  B
an

ne
r M

A
X

X
 1

.3
M

E
 (1

 fl
 o

z)
 +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

 (2
.4

 o
z)

 o
n 

27
 M

ay
, B

an
ne

r M
A

X
X

1.
3M

E
 (1

 fl
 o

z)
 +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

 (1
.8

 o
z)

 o
n 

16
 J

un
e,

 C
hi

pc
o 

26
G

T 
2S

C
 (3

 fl
 o

z)
 +

 C
le

ar
y 

33
36

 4
F 

(2
 fl

 o
z)

 o
n 

7 
Ju

ly,
 B

an
ne

r M
A

X
X

1.
3M

E
 (1

 fl
 o

z)
 +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

 (1
.8

 o
z)

 o
n 

28
 J

ul
y,

 B
an

ne
r M

A
X

X
 1

.3
M

E
 (1

 fl
 o

z)
 +

 D
ac

on
il 

U
ltr

ex
 8

2.
5W

D
G

 (1
.8

 o
z)

 o
n 

18
 A

ug
us

t,
an

d 
C

hi
pc

o 
26

G
T 

2S
C

 (3
 fl

 o
z)

 +
 C

le
ar

y 
33

36
 4

F 
(2

 fl
 o

z)
 o

n 
15

 S
ep

te
m

be
r.

5
Fo

r t
re

at
m

en
t 3

2,
 D

ac
on

il 
U

ltr
ex

 8
2.

5 
W

D
G

 (3
.8

 o
z)

 w
as

 a
pp

lie
d 

on
 7

 J
ul

y 
fo

llo
w

ed
 b

y 
R

U
20

18
9-

05
L 

(2
 fl

 o
z)

 e
ve

ry
 7

 d
ay

s 
fro

m
 2

1 
Ju

ly
 to

 1
S

ep
te

m
be

r.
6

Tr
ea

tm
en

ts
 4

2,
 4

3,
 4

6,
 4

7,
 5

0,
 a

nd
 5

7 
w

er
e 

ap
pl

ie
d 

in
 1

 g
al

 w
at

er
/1

00
0 

sq
 ft

.  
A

ll 
ot

he
r o

th
er

 tr
ea

tm
en

ts
 in

 th
is

 s
tu

dy
 w

er
e 

ap
pl

ie
d 

in
 2

 g
al

 w
at

er
/

10
00

 s
q 

ft.
7

Tr
ea

tm
en

t 5
8 

co
ns

is
te

d 
of

 a
 ta

nk
 m

ix
tu

re
 c

on
ta

in
in

g 
Th

io
-S

ul
 1

2-
0-

0 
S

 (6
 fl

 o
z)

 +
 G

re
en

 T
 1

2-
3-

12
 5

0%
 S

R
N

 (6
 fl

 o
z)

 +
 T

ec
m

an
ga

m
 3

2%
 (3

.2
oz

) +
 S

ug
ar

 C
al

 1
0%

 C
a 

(2
 fl

 o
z)

 +
 A

da
m

s 
E

ar
th

 (2
 fl

 o
z)

 +
 F

lo
 T

hr
u 

(2
 fl

 o
z)

 +
 1

2-
3-

12
 O

rg
an

ic
 (2

4 
oz

).
8

Sp
ra

y 
in

te
rv

al
s 

in
 d

ay
s.

9
D

ay
s 

af
te

r t
re

at
m

en
t (

D
AT

) f
or

 e
ac

h 
sp

ra
y 

in
te

rv
al

.
10

N
um

be
r o

f l
es

io
n 

ce
nt

er
s 

pe
r p

lo
t.




