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e Qﬁhtrolllng Phytophthora Crown Rot

Yo o
" 4. @ .Ridomil Gold

| S__  <Best applied thru the drip
. 8§ . 1 pt/treated acre (%2 pt/planted acre)
E ‘-ca -Only ~%> of each crop acre actually ‘under plastlc
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{(ﬁﬁtml ling-Phytophthora Crown A'Ro-t ;
Fleld Sprays After Plantlng 2

‘ -Phosphlte (53 6%) 21/4-5 pt/A or s
L" - -Allette WDG (80%) 215-5 Ib/A



Orondis Gold Premix =

OXATHIAPIPROLIN | GROUP [EE] FunaiciDe | [ meFeNoxaM | Group B FunaicioE | PULL HERE TO OPEN e

s 50rondis

®

syngenta.

FIRST AID

Fungicide

Call a poison control center or ¢
tment 2 If swallow
n control center or do
ment advice. H:

to an unconscious
person.
NOTE TO PHYSICIAN: Probable mucosal

when calling a poison control center or
doctor, or going for
HOTLINE NUMBER: F

Orondis + Ridomil

* Rate = 24-27.8 fl oz/acre

* Equivalent to:
* 4.8 fl oz Orondis Gold 200 &
* 8 fl oz Ridomil Gold



Sweet Charlie Ruby June
®|noc'd ®Revus Ridomil mA22556-20 = A22556-28 = Non-Inoc'd

Feb. 26, 2020 data, So. Piedmont AREC




Sweet Charlie Ruby June
®m|noc'd mRevus Ridomil mA22556-20 = A22556-28 = Non-lnoc'd

Jan. 9, 2020 data, So. Piedmont AREC
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Controlling Anthracnose Crown Rot &
Field Sprays After Planting :
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-  Controlling Anthracnose Crown Rot

£ A P

Ve < Potential New Pre-Plant Dip

N . Sublabel C: All Crop Groups Agricultural Use — Preplant,
,,_/, e transplant & at plant treatment (nonfood use pattern)

Natamycin L

(alternate brand name: Zivion™ §)
Liquid Suspension Formulation—For Agricultural Use Only
For us a pre-plant, fra ant and at plant treatment as a broad spec
biofungicide to control Anthracnose, Gray Mold, Black Mold, Powdery
Rhizopus Rot, N Fruit Rot, Fusarium Wilt, Charachal Rot, wit, White Rot, Southern Bligl
Crown & Root Rot, Storage Rot, and common Leaf Spots, in all crop groups.

Active Ingredient:

Natamycin 1
Other Ingredient:

Total: .

This product contains «of Natamycin per gallon.

34%
9 66%
100.00%

KEEP OUT OF REACH OF CHILDREN
CAUTION

See side/back panel for precautionary statements

Call a poison | center or doctor immediately for treatment advice.

Have a person sip a glass of water if able to swallow.

Do not induce vomiting unless told by a poison control center or doctor.
by ith to an unconscious person

Hold eye open and rinse slowly and gently with water for 15-20 minutes.
Remove contact lenses, if present, after the first 5 minutes, then continue
Call a poison control center or doctor for treatment advic:

Have the product container or you when calling a poison control center or d
> treatment. For emergency mation call: Poison Con Center Emergency Number, 1-800-
"“‘-‘, 3 hours a day, 7 days a week

Manufactured by:
DSM Food Specialties, B.V. EPA Reg. No.:
PO Box 1, 2600 MA, Delft EPA Est. No. 45,

The Netherlands Batch/Lot Code:
+31(15) 2

Net Weight: 0.26 Gallon (1 Liter)

Natamycin L; EPA Reg. No. 87845-2
AMENDMENT: Addition of nonfood-use Sublabel C
MASTER LABEL — label version (3a) dated May 31, 2017
Page 19 of 28




Controlling Anthracnose Crown Rot &
Potentlal New Pre- Plant Dip
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® Zivion S (Natamycin L)
— Natamycin also known as pimaricin

—a stable aqueous suspension of natamycin crystals, a natural
fermentation product of Streptomyses natalensis.

— unique mode of action (FRAC 48): a fungistat _,
® prevents fungal spores from germinating B

® reduces Iinitial hyphal growth, but no effect on subseguent mycelial
growth or on other mlcrobes




 Controlling Anthracnose Crown Rot &
Potentlal New Pre-Plant Dip

< -

2 Z|V|on S (Natamycm L)
— food safety additive (mushrooms, citrus, stone fruits) since
1960s.

— a “biofungicide” exempt from EPA tolerances & “generally
recognized as safe” by FDA.

=7 re5|stance never recorded within fllamentous fungl




_ Controlling Anthracnose Crown Rot &
Potentlal New Pre- Plant Dip

"
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i Z|V|on S (Natamycm L) Pre- Plant “D|p
— bare-root or cut-off plants or perhaps also tips
— plants/tips should be free of excess soll before dipping
— 6-12 fl oz Zivion/10 gal water
— requires pre-mixing and continuous/frequent agitation
— “Dip” = immerse for 2-5 minutes |
= mactlvated by Ilght’7




. Controlling Anthracnose Crown Rot 57

Potential New Pre-Plant Dip
\ v - B e e e
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ENRE L , » o g =
% Disease % Mortality Yield (Ib/A) ; 3
Treatment, Rate/100 gal 2017 2018 2017 2018 e

Non-lnoculated Control 16.2 abc 1.2b 1,690 de 7,041 a
W Switch, 8 0z 1l.2e 7.5 ab 3,887 a 3,551 cde

= 2@ e” Ziveon, 66.5 floz 10.0 ab 5,025 bc

- a¥e*2 Zivion, 26.6 fl 0z 2.5 de 5.0 ab 2,924 abc 4,502 b-e

- 2

13.7 abc 15.0 a 1,644 de 3,522 cde

5.0ab 4 596 bcd



- Controlling Anthracnose Crown Rot
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Potential New Pre-Plant Dip

Chlorothalonil 1.35 g/
Natamycin 0.5 g

Average disease severity



- Controlling Anthracnose Crown Rot
o e T Potential New Pre-Plant Dip

0 20 40 A0 B0 100 O

0 20 40 80 B0 100

Untreated control ||
Water control ||
Streptomyces (ydicus WYEG 108 1.8 gliter
Pydiflumetafen 0,08 gliter ||
Chlorothalonil 1.35 giiter ||
MNatamyein 0.5 gliter ]
Natamyein 1.0 gliter [ ]
Azoxystrobin 0.16 gliter ||
Fludioxonil 0.15 g/liter + cyprodinil 0.22 g/liter
Pydiflumetoten 0,08 g/liter + fludioxonil 0.14 gliter []

0 20 40 B0 80 100 0O 20 40 B0 80 100
Average plant mortality (%)



Potential New Pre-Plant Dip
— . o e Lo
B
Mean Fruit Wt (g)/replication
Trial #1 Trial #2
Treatment, Rate/100 gal | Qol-Sensitive | Qoi-Resistant | Qol-Sensitive Qoi-Resistant

¢ »% Water Control
& - Switch, 8 oz
% J
ﬂv-q ~% Ziveon, 1.0 g/l
= Zivion, 0.5 g/l

""-,'- Abound, 8 fl oz

Untreated Control
AR m;'r:s'

Y : ,“ -'v-r— .

,;

125 cde
190 bc
161 bc
162 bc
378 a
24 f

102 ab
255 a
145 ab
262 a
16 c
81 bc

993 cd
1,999 ab
1,738 ab
1,827 ab
1,946 ab

835d

813 c
1,652 ab
1,671 ab
1,980 a

683 C

641 c

Controlling Anthracnose Crown Rot AR



Botrytis & Anthracnose Fungicide Resistance Profiles

Send samples to: University of Georgia
Plant Molecular Diagnostic Lab,

Plant Science Building,

2360 Rainwater Rd. Tifton GA 3179

Instructions at:
https://site.caes.uga.edu/alimdl/fungicide-resistance-testing/

Botrytis: <10 specimens = 1 sample: $250
Colletotrichum: <10 specimens = 1 sample: $100


https://site.caes.uga.edu/alimdl/fungicide-resistance-testing/
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+ 2020 Strawberry Fruit Rot Fungicide Program
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Fungicide Decision Management Table

Decision I Sprays During Bloom and Fruit Ripening

Code | Botyts [Anthacnose|| 1 | 2 [ 3 [ & | s T & |
A [Noresistance | NoDisease || 1249 [ 7 | thramt17 [ thiramsio | captan |  Goto1 |
-1 [Noresistance |[Noresistance| | captant17 | 1147 | 1049
c1  |FRAC7  |Noresistance| | captan+i7 | captan+ii |
D1 [FRAC17  |[Noresistance| | thiram+ii | captan | 12
e-1 |FRAC7417  [Noresistance| | thirame1t |  captan | 104
F-1  [FRAC12+9  [Noresistance| | captant17 | 1147 | thiram | captan+io | captantic |  Goto1 |
G-1  [FRAC12+9+17 [Noresistance| | thiram+ii | captan | thiram | captans11 | captantio |  Goto1 |
H-1  |FRAC 124947 |[Noresistance| | captant17 | captan | thiram | captan+ii | captantio |  Goto1 |
-1 [FRAC 1249+7+17| Noresistance | | thiram+11 | captan |  thiram | captan+1i | captantic |  Goto1 |

]

FRAC || [ captan+17 captan+19

c2  [FRAC7 FRAC : || coptan+17 |  captan |

02 [rmaci7 [ rracii [] captanes | captanes | u:
2 rmac7e17 | eraci [ e | captan | captant
F2  [rmacizo | rracii || captans1z | captanes captant
G2 |rRAC12+9+17 | FRACIL || thirame? | captan | captans7 | captan | captantic | Goo1 |
-2 FRAC12+9+7 | FRACIL || captans17 | captn | thiam | captans17 | captan+ic |  Goto1 |
2 eacioecsreaz] eraci || thram | captan | captaneic [ captan [ coptanvic |  Gotor |

Decision Management Code Guidelines:

A: Botrytis is expected with no resistance and plants are verified to be anthracnose free.

B-1 to I-1: The anthracnose pathogen is known to be se ¢ to FRAC 11 products.

B-2 to 1-2: The anthracnose pathogen is known to be resistant to FRAC 11 products.

NOTE: For B-1 to I-1: If anthracnose is known to be absent, then the FRAC 11 products are NOT needed.

B-1: Botrytis is expected, no resistance is documented, and plants are verified to harbor the anthracnose pathogen.
C-1: Botrytis is resistant to FRAC 7 products, and plants are verified to harbor the anthracnose pathogen.
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When Botrytis is expected but

BFR 1 2 3

lants are verified free of anthracnose:
Resistance to: Sprays during bloom & fruit ripening

None Switch Kenja or Fontelis Thiram + Thiram + Ph-D  Captan
Elevate or OSO vi_‘é""lg; .
- s

4 5
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When both diseases are present but no fungicide resistance:
Resistance to: Sprays during bloom & fruit ripening
BFR AFR

None None Captan + Merivon, Luna Switch Captan + Merivon, Luna

Elevate  Sensation, Pristine Polyoxin-D Sensation, Pristine
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Resistance to:

Sprays during

bloom & fruit ribehihg

BFR AFR
FRAC 7 (Kenja, None
Fontelis)
FRAC 17 (Elevate) None
FRAC7 +17 None
FRAC12 +9 None
(Switch)
FRAC12+9+ 17 None
FRAC12+9+7 None
FRAC12+9+7 + None

17

Captan +
Elevate
Thiram +
Cabrio, etc
Thiram +
Cabrio, etc
Captan +
Elevate
Thiram +
Cabrio, etc
Captan +
Elevate
Thiram +

Cabrio, etc.

Captan + Cabrio,
Abound, or Azaka
Captan

Captan

Merivon, Luna
Sensation, Pristine
Captan

Captan

Captan

Switch

Switch

Switch

Thiram

Thiram

Thiram

4
Captan + Cabrio,
Abound, or Azaka
Pristine, Merivon, Luna
Sensation
Captan
+ Cabrio, etc.
Captan + PhD, OSO or Tavano

Captan + Cabrio, Abound or
Azaka
Captan + Cabrio, Abound or
Azaka

Captan + Cabrio, Abound or
Azaka

Captan+
PhD, OSO
Captan+
PhD, OSO
Captan+
PhD, OSO
Captan+
PhD, OSO
Captan+
PhD, OSO
Captan+
PhD, OSO
Captan+

PhD, OSO
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2018 Strawberry Frwt Rot Funglude Program I
Anthracnose sensitive to all fungicide I\/IOAs * A
. - A 3 :*\ IR T e "?n; 5% = &=
Resistance to: Sprays during bloom & frwt ri enin f;g;.--'“_’“??
BFR 1 2 3 Mg
5 FRAC 7 (Kenja, Fontelis) BN= Captan + Captan + Cabrio, Switch Captan + Cabrio, Captan+ =
% Elevate Abound, or Azaka Abound, or Azaka PhD, OSO
(."’ FRAC 17 (Elevate) Thiram + Captan Switch Pristine, Merivon, Luna Captan+ . -
' Cabrio, etc Sensation PhD, OSO 3 ok
FRAC7 + 17 Thiram + Captan Switch  Captan Captan+ \ =
Cabrio, etc + Cabrio, etc. PhD, OSO ,,; :
FRAC 12 + 9 (switch) Captan + Merivon, Luna Thiram  Captan + PhD, OSO or Tavano Captan+ Y — ﬂ;
Elevate Sensation, Pristine PhD, OSO .
FRAC12+9+17 Thiram + Captan Thiram  Captan + Cabrio, Abound or Captan+
Cabrio, etc Azaka PhD, OSO
FRAC12+9+7 Captan + Captan Thiram  Captan + Cabrio, Abound or  Captan+
Elevate Azaka PhD, OSO
< FRAC12+9+7+ Thiram + Captan Thiram  Captan + Cabrio, Abound or  Captan+ o
> 17 Cabrio, etc. Azaka PhD, OSO -
1 Tank mixes: Use FRAC 11 fungicides at the lower label rate with the higher label rate of a Captan or Captec

s product.
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2018 Strawberry Fruit Rot Funglude Progra 2
Anthracnose resistant to FRAC 11 fungicides " s =
SR . By, P TR PR i
BFR Resistance Sprays durin bloom & fruit ripening T
To FRAC No.: 1 2 4
None Captan + Elevate  Captan + Fontelis or Kenja Switch Captan + PhD, OSO Captan + Kenja,
€ Fontelis B
FRAC 7 Captan + Elevate  Captan Switch Captan + Elevate Captan + PhD, OSO ’Tf -.
FRAC 17 (Elevate) Captan + Kenja or Captan + Kenja or Fontelis Switch Captan + Kenja or  Captan+ I
Fontalis Fontelis PhD, OSO *j‘ S
FRAC 7,17 Switch Captan Captan + PhD, OSO Switch Captan o
FRAC 12,9 (switch) Captan + Elevate  Captan + Kenja or Thiram Captan + PhD, OSO Captan
Fontelis or Tavano
FRAC 12,9,17 Thiram + Kenja or Captan Captan + Kenja or  Captan Captan + PhD, OSO
Fontelis Fontelis
\ FRAC 12,9,7 Captan + Elevate  Captan Thiram Captan + Elevate Captan + PhD, OSO
he FRAC 12,9,7,17 Thiram Captan Captan+PhD, OSO Captan Captan +

PhD, OSO

In mixtures: Use other fungicides at the lower label rate with the higher label rate of a Captan or
~ 44! Captec product.
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For a reduced funglude program o

,/
s T Spray at FIRST bloom

“* Apply subsequent sprays before predicted wet weather

® |ncrease time between sprays when weather is dry

. ®* End sprays ~26-30 days before expected final harvests (early
it e sprays may be suff|C|ent (on average)
— s:! 4 . ‘_.; “':-J“ - - T R >
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* Poor coverage = 1 of most common factors leading to poor
strawberry disease control

1 Capta"h, Thiram = contact fungicides iiuu
* Single Site fungicides = limited translaminar fungicides
. e
Zh._
s
- _y




% . Strawberry Fruit Rot Management: =% S’

..;_ 'S_.i A ;Y :,Y; .‘,‘f" “;
=2 Row or Directed Sprayers ST R

=

=
o

e=@moTreatment #1- boom

o
™

e=fl=»Treatment #2 - 3 nozzles

=
N

exir=Treatment #3-5 nozzles ™ = X

-

Top MiddleBottom

Position of leaves within plant canopy
ks ¥ y - 3 A L - \A’\.. _.! ‘ g 9 :

= ST N AR
43‘;: Image courtesy Andrew Landers, Cornell University g% "
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Fruit Rot Management:

g

rﬁiddles

'~'. ‘ i ", ‘,

‘Spray beds AND r:)w

-
=y * Good coverage only to upper leaves, not below
=55 .
¥ * Flat fan tips (large droplets)
e .
S ¥ * Poor spray angle to foliage

°* Boom generally too far away (>4-8 inches)
D BT S RS TR i "." .-'.6 A

) B Image courtesy Andrew Landers, Cornell University e w -:;-s ‘\ﬁ
.. . T : P ’ ol ——— — l.’ Sl
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* High pressures; different tips/nozzles?

* Lower booms closer to plant canopy (8 inches)

. ° If possible, angle tips
- T ‘”’71! SR J‘; 7 B
. -~ : » - ' - & e
. ol et e R e e S

) _ Image courtesy Andrew Landers, Cornell University . w — ,\ﬁ,
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Strawberry Fruit Rot Management:
Row or Dlrected Sprayers
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* “Better adapted” to flelds that are:
* Flat
> With Stralght Rows
- 7* »‘\ ’_ = Y
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Strawberry Fruit Rot Management

Row or Directed Sprayers

No spray to row middles
* Closer to the crop (lower) so better spray penetration to

interior of plants f
- D|rected nozzle},also improve spray deposition ; =

e Match sprayv me -t
*-3 nozzles/row earIy
* 5 nozzles/row later

e .

S o
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- Strawberry Fruit Rot Management: ?i‘*“";’(&’i
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L i Row or Directed Sprayers R

SN =

e | Sprayer &

,

Spray Volume

-
-

. ," Number of Tips

’ «"s"‘ Boom Sprayer
ﬁ Hoop Sprayer — 3
.. Qs Hoop Sprayer —
‘ oo » [T R LA
. e

Image courtesy Andrew Landers, Co‘lﬁnell University
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Qt/100 ft

Gallons/Acre
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de concentrat

— How much product/gallon of spray

81b (45 02)
6 fl oz

ICI
2

-
(e S

e
A O]
’

‘
'L
s

-

T
"

m
]
o
-
T .y

100 gal/A

 Medium Captan 80W rate

IS
* Low Luna Sensation rate

* Spray volume
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CONCE NTRATION

* Goal = minimum concentration to kill fungal spores
* Example: 1.9-3.8 Ib Captan 80WDG/100 gal/acre

* Medium rate = 2.8 Ib /100 gal or 1.4 Ib/50 gal |

* High rate = 3.8 Ib/100 gal or 1.9 |b/50 gal -

®* Medium rate at 50 gal * 6 sprays = 1370z (8.6 lb)
* High rate at 50 gal*6 sprays = 182 m*11.4 Ib)
> . v R

* High rate at 12 gal 1t spray, 25 gal at 2"9-3" sprays, 50
gpa at 4th-6t" sprays = 128.9 oz (8.1 Ib)

= e .
-2 —% /’/'A«




Sollborne Strawberry Diseases

* Soil-borne pathogens: Fungi & Nematodes -

— Conventional:
® Pic-Clor 80 (80% chloropicrin + 20% 1,3-D (Telone)
® Pic 100 (100% chloropicrin)
®* Metam products (Vapam, K-Pam, Sectagon, etc.)

— Non-Conventional:
®* Dominus (AITC)?
®* Mustard meal (BioSense, BioFence FL)




2019 Strawberry Fumigation Test

Crowns/Plant




2019 Strawberry Fumigation Test
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