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Table 1. Susceptibility scales for flue-cured tobacco varieties to black shank and
bacterial wilt, 2022 - 2024
Black shank? Bacterial wilt?
Variety [ pp [ Wz |Susceptibility? Survival [ Susceptibility? Survival
gene|gene| scale values | Designation® (%) scale values | Designation® (%)
Moderately
CC1063 - - 1.7 Resistant 84 2.7 resistant 73
CC143 - - 2.4 Resistant 76 2.3 Resistant 69
CC145 - - 1 Highly resistant 89 1.8 Resistant 77
CC603 & - 1.3 Highly resistant 79 2.1 Resistant 78
Moderately Moderately
CC607 + - 4.7 susceptible 18 2.9 resistant 78
Moderately Moderately
CC700 + - 2.8 resistant 72 3.0 resistant 68
Moderately Moderately
GF318 + - 5.1 susceptible 52 3.1 resistant 69
Moderately
GL26H - - 6.9 Susceptible 41 5.3 susceptible 46
Moderately
GL365 - - 1.6 Resistant 86 3.0 resistant 65
Yield (Ibs/A) vs Disease Resistance, 2023 - 2024 NC STATE UNIVERSITY
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Black shank

Fungicide Trials

NC STATE UNIVERSITY

Table A. Fungicides evaluated for black shank suppression in Johnston and Wilson County, NC, 2024

NC STATE UNIVERSITY

Wit ARt Application 1* Application 2 Application 3
1 Untreated - -
2 Orondis Gold DC (at transplant) - -
3 Orondis Gold DC (Pre plant) - -
Orondis Gold DC (surface applied
4 band) = =
5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl oz/A)
6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)
8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl oz/A)
10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied
11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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1 Untreated -
2 Orondis Gold DC (at transplant)
3 Orondis Gold DC (Pre plant) Only one treatment
Orondis Gold DC (surface applied
4 band)
5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)
8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied
11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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Application

NC STATE UNIVERSITY

1 Untreated -
2 Orondis Gold DC (at transplant)
3 Orondis Gold DC (Pre plant) Only one treatment
Orondis Gold DC (surface applied
4 band)
5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)
8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied
11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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NC STATE UNIVERSITY

1 Untreated -
2 Orondis Gold DC (at transplant)
3 Orondis Gold DC (Pre plant) Only one treatment
Orondis Gold DC (surface applied
4 band)
5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)
8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied
11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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Application

NC STATE UNIVERSITY

1 Untreated -
2 Orondis Gold DC (at transplant)
3 Orondis Gold DC (Pre plant) Only one treatment
Orondis Gold DC (surface applied
4 band)
5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)
8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied
11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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NC STATE UNIVERSITY

Treatment pplication pplication Application
1 Untreated - -
2 Orondis Gold DC (at transplant) - -
3 Orondis Gold DC (Pre plant) - -
Orondis Gold DC (surfas . applied
4 band) - -
5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)
8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied
11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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NC STATE UNIVERSITY

1 Untreated - -

2 Orondis Gold DC (at transplant) - -

3 Orondis Gold DC (Pre plant) - -
Orondis Gold DC (surface applied

4 band) = =

5 Orondis Gold Prem (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)

8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied

11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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NC STATE UNIVERSITY

Treatment pplication pplication Application
1 Untreated - -
2 Orondis Gold DC (at transplant) - -
3 Orondis Gold DC (Pre plant) - -
Orondis Gold DC (surface applied
4 band) - -
5 Orondis Gold Premix (at transplant) Ridomil (8 fl af/A) Presidio (4 fl 0z/A)
6 Orondis Gold DC (at transplant) Ridomil 7"l 0z/A) Presidio (4 fl 0z/A)
7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)
8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied
11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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NC STATE UNIVERSITY

1 Untreated - -

2 Orondis Gold DC (at transplant) - -

3 Orondis Gold DC (Pre plant) - -
Orondis Gold DC (surface applied

4 band) = =

5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

6 Orondis Gold = _ (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

7 Orondis G¢d DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)

8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied

11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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NC STATE UNIVERSITY

Treatment pplication pplication Application
1 Untreated - -
2 Orondis Gold DC (at transplant) - -
3 Orondis Gold DC (Pre plant) - -
Orondis Gold DC (surface applied
4 band) - -
5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
7 Orondis Gold¢2C (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)
8 Ridomil /. transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied
11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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NC STATE UNIVERSITY

1 Untreated - -

2 Orondis Gold DC (at transplant) - -

3 Orondis Gold DC (Pre plant) - -
Orondis Gold DC (surface applied

4 band) = =

5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)

8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied

11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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NC STATE UNIVERSITY

Treatment ication pplication Application

1 Untreated - -

2 Orondis Gold DC (at transplant) - -

3 Orondis Gold DC (Pre plant) - -
Orondis Gold DC (surface applied

4 band) - -

5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)

8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied

11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A
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idbable 1B.* Phytotoxicj}y of fungicides evaluated in Johnston County, NC, 2024.

75

50

25

4/22/2024

4/29/2024 5/14/2024

Treatment

5/28/2024

6/10/2024

NC STATE UNIVERSITY

== Untreated

Orondis Gold DC (Pre plant)
Orondis Gold DC (surface applied band)

== Orondis Gold Premix (at transplant) + Ridomil+
Presidio

Orondis Gold DC (at transplant) + Ridomil +
Presidio

== Orondis Gold DC (at transplant) + Revus +
Presidio

Ridomil (at transplant) + Ridomil + Presidio
== Revus (at transplant) + Ridomil + Presidio
== Orondis Gold DC (Pre plant)+ Ridomil + Presidio

Orondis Gold DC (surface applied band)+ Ridomil
+ Presidio

Figure 1. Data showing significant phytotoxicity in transplant applications for black

shank

18
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Tabl&’1C. Effect of fungicides on black shank severity in Johnston County, NC, 2024.
450
400 Significant reduction in disease for
NC196 regardless of:
6350
§300 1. Application type
< . . . .
s 2. Application of 1 or 3 fungicides
% 250
g 200 W
alg 150
100
50
0

NC STATE UNIVERSITY

Untreated Orondis Gold Orondis Gold Orondis Gold Orondis Gold Orondis Gold Orondis Gold Ridomil (at Rewus (at Orondis Gold  Orondis Gold
DC (at DC (Pre plant) DC (surface Premix (at DC (at DC (at transplant) + transplant) + DC (Pre plant)+ DC (surface
transplant) applied band) + + lant) + Ridomil + Ridomil + Ridomil +  applied band)+
Ridomil+ Ridomil + Rewus + Presidio Presidio Presidio Ridomil +
Presidio Presidio Presidio Presidio
Figure 2. Data showing significant reduction in all fungicide applications for black
cshank
19
3500
3000 2940.1
2816.3
2655.2
25943
2541.2 2533.3
" 24851
2500 24995 23d0.9 24215
3
a 2062.3
° 2000
2
>
-
3
= 1500
T
e
3
o
1000
500
0
Untreated Orondis Gold ~ Orondis Gold  Orondis Gold  Orondis Gold  Orondis Gold ~ Orondis Gold Ridomil (at Revus (at Orondis Gold ~ Orondis Gold
DC (at DC (Pre plant)  DC (surface Premix (at DC (at DC (at transplant) +  transplant) + DC (Pre plant)+ DC (surface
transplant) applied band) transplant) +  transplant) +  transplant) + Ridomil + Ridomil + Ridomil + applied band)+
Ridomil+ Ridomil + Revus + Presidio Presidio Presidio Ridomil +
Presidio Presidio Presidio Presidio
20
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NC STATE UNIVERSITY

Untreated 2062.3
Orondis Gold DC (at transplant) 2541.2 478.9 23.2 1.97 139 805
Orondis Gold DC (Pre plant) 2459.5 397.2 19.3 1.97 139 644
Orondis Gold DC (surface applied band) 2380.9 318.6 15.5 1.97 139 489
O.rondi.s Gold IIDr.emix (at transplant) + 2040.1 8778 426 1.97 349 1380
Ridomil+ Presidio
Oron.di.s Gold DC (at transplant) + Ridomil + 2816.3 754.0 366 1.97 349 1136
Presidio
Oron.di.s Gold DC (at transplant) + Revus + 2655.2 5929 28.7 1.97 386 782
Presidio
Ridomil (at transplant) + Ridomil + Presidio 2485.1 422.9 20.5 1.97 313 521
Revus (at transplant) + Ridomil + Presidio 2533.3 471.1 22.8 1.97 350 578
Oron.di.s Gold DC (Pre plant)+ Ridomil + 2594.3 5320 258 1.97 349 699
Presidio
O.rondi.s Gold DC (surface applied band)+ 24915 3592 174 1.97 349 359
Ridomil + Presidio
21
) ) NC STATE UNIVERSITY
No chelmlcal ?ota_tgdbetween u3|r11g 1 Rotate between 2-3
controls ungici e a season 1 year to fungicides a season each
necessary 2-3 fungicides a season the year
following year
0 ollrRIlP O R P R R P
Any variety Moderately susceptible to Moderately resistant to
resistant varieties, rotating resistant varieties,
different sources of resistance rotating different sources
of resistance
History of black shank sever
No history Occasional/Sporadic Consistent issue
22
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NC STATE UNIVERSITY

Table A. Fungicides evaluated for black shank suppression in Johnston and Wilson County, NC, 2024

Wit N IORt Application 1* Application 2 Application 3

1 Untreated - -

2 Orondis Gold DC (at transplant) - -

3 Orondis Gold DC (Pre plant) - -
Orondis Gold DC (surface applied

4 band) - -

5 Orondis Gold Premix (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

6 Orondis Gold DC (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

7 Orondis Gold DC (at transplant) Revus (16 fl 0z/A) Presidio (4 fl 0z/A)

8 Ridomil (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

9 Revus (at transplant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

10 Orondis Gold DC (Pre plant) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)
Orondis Gold DC (surface applied

11 band) Ridomil (8 fl 0z/A) Presidio (4 fl 0z/A)

*Orondis Products applied at 28 fl 0z/A

23

NC STATE UNIVERSITY

Tabhie2B. Effect of fungicides on black shank severibrin Wileon Caunhs NC 2024

900 Bacterial wilt was also present in the
a0 field
(@]
& 700 -Reduction with 3 fungicide
% applications for black shank in NC196
2 600 was not statistically significant
o
§ 500
£ 400
<
"
¥ 300
©
o
200
100

Orondis Orondis  Orondis

Untreated  Orondis
Gold DC Gold DC Gold DC Gold

Orondis Orondis Ridomil (at Revus (at Orondis  Orondis
Gold DC Gold DC transplant) transplant) Gold DC Gold DC

(at (Pre plant) (surface Premix (at (at (at + Ridomil + Ridomil (Pre (surface
transplant) applied transplant) transplant) transplant) + Presidio + Presidio plant)+ applied
band) + Ridomil+ + Ridomil + Revus + Ridomil + band)+

Presidio + Presidio Presidio Presidio Ridomil +

Presidio

24
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3000 r
Figure{iD. Effect of fungicides on yield in Wilson County, NC, 2024.
2500 r
2192.4
- 2003.7
< 2000
a 1740.8 1746.1
= 1648.4
°
) F 1503.2
;1500 i 1354.4 1345.0 1341.2
K 1198.5
°
g 1000
(8}
500
Untreated  Orondis Orondis Orondis Orondis Orondis Orondis  Ridomil (at Revus (at Orondis Orondis
Gold DC (at Gold DC Gold DC  Gold Premix Gold DC (at Gold DC (at transplant) + transplant) + Gold DC Gold DC
transplant) (Pre plant)  (surface (at transplant) + transplant) + Ridomil + Ridomil + (Pre plant)+ (surface
applied transplant) + Ridomil +  Revus+ Presidio Presidio Ridomil + applied
band) Ridomil+ Presidio Presidio Presidio band)+
Presidio Ridomil +
Presidio
25

NC STATE UNIVERSITY

Untreated 1738.8

Orondis Gold DC (at transplant) 1648.4 -90.4 -5.2 1.97 139 -317
Orondis Gold DC (Pre plant) 1198.5 -540.3 -31.1 1.97 139 -1203
Orondis Gold DC (surface applied band) 2003.7 264.9 15.2 1.97 139 383

Orondis Gold Premix (at transplant) +

Ridomil+ Presidio 2192.4 453.6 26.1 1.97 349 545

Orondis Gold DC (at transplant) + Ridomil +

Presidio 1750.8 12.1 0.7 1.97 349 -325
Orondis Gold DC (at transplant) + Revus +

Presidio 17461 7.3 0.4 1.97 386 -372
Ridomil (at transplant) + Ridomil + Presidio 1354.4 -384.4 -22.1 1.97 313 -1070
Revus (at transplant) + Ridomil + Presidio 1345.0 -393.8 -22.6 1.97 350 -1126
Orondis Gold DC (Pre plant)+ Ridomil +

Presidio 1341.2 -397.5 -22.9 1.97 349 -1132
Orondis Gold DC (surface applied band)+

Ridomil + Presidio 1503.2 -235.5 -13.5 1.97 349 -813

26
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Confirm the disease or diseases you are treating for:

1. Work with your local extension agent

LByl EXTENSION COUNTY CENTERS ~ TOPICS ~ BECOME A STUDENT  GIVE NOW

Plant Disease and Insect
Clinic

Meet Our Staff a

How to Submit a Sample

Login to Database

Services

Contacts & Directions en Espaiol / em Portugués

Packing & Shipping
Welcome!
Loy The Plant Disease and Insect Clinic, operated by the NC State University Department of and Plant Patholog)

S, diagnoses plant and insect problems for farmers, growers, landscapers, homeowners, and gardeners. In consultation
with expert faculty, we recommend ways to treat or prevent the problems we diagnose. We work in partnership with
North Carolina Cooperative Extension, whose county_personnel can help identify common problems as well as assist you

in properly collecting and submitting a sample to the PDIC. Browse our menu, or jump to the how to submit a
sample page.

https://pdic.ces.ncsu.edu/

27

Rhizoctonia damping-off (soreshin) & target §pSt
Rhizoctonia solani species-complex
AG2-2, AG3, and AG4

Thanatephorus cucumeris
-sexual form (teleomorph)

Domain: Eukarya

Kingdom: Fungi
Subkingdom: Dikarya
Phylum: Basidiomycota
Subphylum: Agaricomycotina
Class: Agaricomycetes
Order: Cantharellales

Family: Ceratobasidiaceae
Genus: Rhizoctonia

Naqvi et al. 2024

Gonzalez et al. 2010, Tredway and Burpee, 2001
28
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NC STATE UNIVERSITY

Target spot
Greenhouse controls

29

. ) NC STATE UNIVERSITY
Transmission - Damping off/Soreshin

B seen |
AmmAGToaNE
DEREDaXIRREN
AR L ol I R

Y

otia and melanized hyphae of R}

Gutierrez et al. 1997, Pic: Clemson University USDA
30
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. . NC STATE UNIVERSITY
Methyl bromide alternatives

Table 2. Recovery of Rhizoctonia solani from Styrofoam trays before and after disinfestation treat-

ments

Treatment Initial Level Final Level Percent Control

Inoculated control 9= 9 0a¥

Dry heat 82°C/2 h 6 6 Oa

Dry heat 71°C/2 h 7 6 143a

Dip in 0.5% NaOCl/10 min 9 5 445D

Dip in 10% B-10/1 h 6 2 66.7 b

Steam 80°C/2 h 6 0 100 ¢

Steam 80°C/1 h 6 0 100 ¢

Steam 80°C/30 min. 6 0 100 ¢

Methyl bromide 7 0 100 ¢

* Average number of Rhizoctonia solani colonies per tray isolated on alkaline water agar plus antibi-
otics.

¥ Numbers followed for the same letter are not significantly different according to the Waller-Duncan
k-ratio 7 test (P = 0.05).

Gutierrez et al. 1997

31

NC STATE UNIVERSITY

Steaming

« Thielaviopsis basicola
- black root rot

175F for 30 min

(9473
SAL2,
7+ Tomato Mosaic Virus (TMV)

"‘1: 113
5
carotovortm——
Bacteriat-softrot

Gutierrez et al. 1997

32
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NC STATE UNIVERSITY

Spreads most at
night

Conidia are
dispersed by
splashing rain or
wind

-8
9

~185 cm (6 ft) Severe infections lead

to defoliation

Infection, symptom
development, and
production of
basidiospores are
repeated throughout the
growing season

~70 m (230 f)

Viability decreases
significantly after 1
year without host

The pathogen
overwinters as
mycelium or
development lesions sclerotia
on leaves expand
and produce

basidiospores

00 e,

Soil Temp (>55F)

pH 4.5-6.5
Sclerotia and/or mycelium

produce vegetative hyphae to

] ) infect host
Boosalis & Sharen (1959), Ahumada - Biorender, 2024
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Exudes:

Carbohydrates
Amino acids
Organic acids
Enzymes
Etc.

ﬁ

Orozco-Avitia et al., 2013
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Mycelia mat:
Spore or hyphae
penetration

Basidiospore
production

Gonzalez et al. 2011
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Fungi grow radially

Why the Concentric Rings?

Darker: Cell death, Enzymes,
Melanization

Lighter: Fungal growth

(Singh 1990)

41
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Table 1. Effect of commercially available fungicides on target spot severity and leaf yield, Rocky
Mountain, NC, 2023.

Untreated

Quadris
Flowable® 10 4 1 2,711 +126
Manzate
ProSticke 12 6 2 2,705 +114

a Treatment means are not significantly different at the a=0.05 level.

bQuadris applied at 4, 6, & 8 weeks after transplanting at 8, 9, & 9 fl oz/a/application.

¢ Manzate ProStick applied at 4, 6, & 8 weeks after transplanting at 2 Ibs/a/application.

dYield data presented from three growing locations in 2023: Rocky Mountain, Kinston, and Oxford.

| Data: M Vann 2023
44
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Table 2. Fungicides evaluated in Rocky Mountain, NC, 2024.

NC STATE UNIVERSITY

Treatment Product (rate fl 0z/A) Active Ingredient
1 Untreated Untreated
2 Excalia (2) - Quadris F (8) - Excalia (2) Inpyrfluxam - Azoxystrobin - Inpyrfluxam
3 Quadris Flowable (8) Azoxystrobin
4 Quadris F (8) - Manzate P (2 Ibs) - Quadris (8) Azoxystrobin - Mancozeb - Azoxystrobin
) VJRI0 (9) Azoxystrobin + Fluindapyr + Flutriafol
6 Excalia (2) Inpyrfluxam
7 Manzate Prostick (2 Ibs) Mancozeb
8 Manzate ProStick (2 Ibs) + Howler (2 Ibs) Mancozeb + Pseudomonas chlororaphis
) Manzate P (2 Ibs) - Quadris F (8) - Manzate P (2 Ibs) Mancozeb - Azoxystrobin - Mancozeb
10 Miravis Top (13.7) Pydiflumetofen + Difenoconazole

45
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Table 3. Effect of commercially available fungicides on target spot severity and leaf yield, Rocky

Severity (AUDPC)
. Yield Yield Fungicide
Fungicide (rate) _ (I::Ilz) Difference | Difference | Price ($)/Ib + ?,2;
Lower Middle Upper (Ibs/A) (%) application
cost/A
Untreated 26.4 0.1 0.0 3109.1
Quadris Flowable (8) * 3 19.6 0.2 0.0 3188.1 +79 +2.5 1.97 85.14 $70.49
Quadris Flowable (8 fl 0z/A)
Manzate ProStick (2 Ib/A) 16.8 0.0 0.0 3341.9 +232.8 +7.5 1.97 90.51 $368.11
Quadris Flowable (8 fl 0z/A)
Manzate Prostick (2 Ib/A) * 3 13.0 0.0 0.0 3297.8 +188.7 +6.1 1.97 101.25 $270.49
Manzato Prostick (2 Ib/A) + 326 11 0.0 32016 925 3 197 | 24126 | -$59.04
Howler (2 Ib/A) * 3 : : : : e - : : et
Manzate ProStick (2 Ib/A)
Quadris Flowable (8 fl 0z/A) 24.0 1.2 0.0 3218.6 +109.5 +3.5 1.97 95.88 $119.84
Manzate ProStick (2 Ib/A)

2 Fungicides applied at 4, 6, & 8 weeks after transplanting.

bTreatment means are not significantly different at the a=0.05 level
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12

10

DITHIOCARBAMATE RESIDUE (MG/KG)

NC STATE UNIVERSITY

Control Q-M-Q M-Q-M

47

NC STATE UNIVERSITY

Table 4. Effect of experimental fungicides on target spot severity and leaf yield, Rocky Mountain, NC,

2024.

Do not use chemical controls that are not labelled for your crop. Follow all label guidelines.

2 Fungicides applied at 4, 6, & 8 weeks after transplanting.

bTreatment means are not significantly different at the a=0.05 level
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Table 5. Effect of experimental fungicides on target spot severity and leaf yield, Johnston County,
NC, 2024.

Do not use chemical controls that are not labelled for your crop. Follow all label guidelines.

Treatment AUDPC Yield (Ibs) % Diff
Untreated 79.2 100.5
Azoxystrobin (6 fl 0z) 77.4 106 5.47%
Inpyrfluxam (2 fl 0z) 34.7 99 -1.49%
Inpyrfluxam (2,2,4 fl 0z) 123.5 )l -9.45%
Inpyrfluxam (4,2,2 fl 0z) 32.1 89.5 -10.95%
Inpyrfluxam (3,2,3 fl 02) 118.2 101 0.50%
Inpyrfluxam (4,4 fl 02) 125.0 95.3 -5.14%

NC STATE UNIVERSITY

Table 6. Effect of experimental fungicides on target spot severity and leaf yield, Wilson County, NC,
2024.

Do not use chemical controls that are not labelled for your crop. Follow all label guidelines.

Inpyrfluxam Rate AUDPC Yield (Ibs) % Diff
Untreated 436.7 23
2.67 floz 572.9 26 13.04%
6 floz 398.1 25.5 10.87%
15 floz 455.5 24 4.35%
4 floz 509.7 31 34.78%
8 floz 318.7 25.5 10.87%
20 floz 422.5 22.5 217%
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