.
e FUNQICIAE Usage for 2013:

The When, What, and How

David F. Ritchie, Department of Plant Pathology

Blossom Blight

Orbit 3.6EC

propiconazole

M
NE;f”

Generics: PropiMax 3.6EC
Bumper 3.6EC
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Plant Pathology

General Strategy for Control
of Peach Diseases

FOR SUCCESSFUL DISEASE CONTROL

Cannot wait until the disease is observed to begin
applying controls!!!

THUS — To achieve successful disease control, ACTION must be taken at
some earlier time before the disease is observed.

This time is influenced by the ENVIRONMENT

the PATHOGEN, and
the HOST.

AND
Correct use of the appropriate control(s).

DFR - 1/2013
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Plant Pathology

The When -- Blossom Blight

1st bloom spray
1-5%

N

- Infection by the fungus
to disease observed

A 4

~ 2 weeks

DFR - 1/2013
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Plant Pathology

WHAT are the Conditions for Blossom Blight Infection?
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susceptible blossoms
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Plant Pathology

Peach Scab

Can become severe particularly
mid-season and later varieties

DFR - 1/2013
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Plant Pathology

The When -- Peach Scab

Approximately

Shuck split % _ )
pit-hardening

to
Shucks off

after infection before lesions are
first observed. In NC, end of May to
mid-June.

DFR - 1/2013
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Plant Pathology

Start preharvest sprays just as fruit start to
change color. Weather conditions will determine
if 1 or more applications will be needed.
Use one of the more effective fungicides

for brown rot.

First “color change”

DFR - 1/2013
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Plant Pathology

*HOUSTON, We’'ve Got A Problem” —
1974 television film about the Apollo 13 spaceflight

“SOUTHEASTERN AND NORTH CAROLINA
PEACH GROWERS,

We've Got A Problem”

Fungicide Resistance in the brown fungus

DFR - 1/2013



NC State University

Plant Pathology ~ REfErence Strains — Sensitive & Resistant to propiconazole
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Plant Pathology Decreased Sensitivity (resistance)to propiconazole (Orbit)
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Plant Pathology

Sensitivity of M. fructicola isolates to propiconazole
(Orbit, PropiMax, Bumper)

EC., = concentration (ppm) that inhibits the fungal growth by 50%

STANDARDS: |

Isolate EC5O FARM #1.

GADL3-03 (GA 2003) 0.042 ppm ol ECs,

8-1 (NC 1981) 0.049 ppm #+10(2012) >1.000 ppm

Bmpc7 (GA 2006) 0.624 ppm #20 (2012) >1.000 ppm
#24 (2009) 0.502 ppm
#26 (2009) 0.039 ppm

FARM #2: #29 (2009) 0.623 ppm

Isolate EC.,

#11 1.000 ppm
#15 >1.000 ppm

DFR - 1/2013
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Plant Pathology

DEVELOPMENT OF FUNGICIDE RESISTANT POPULATIONS

CONTROL "NQ CONTROL

CONTROL NO CONTROL

NUMBER OF ISOLATES
NUMBER OF ISOLATES

HIG_I'I L -"=‘|'|

FUNGICIDE SENSITIVITY FUNGICIDE SENSITIVITY

QUALITATIVE RESISTANCE QUANTITATIVE RESISTANCE

e.g., Topsin M e.g., Orbit, PropiMax,
Thiophanate Methyl Indar, Elite



DMI (e.q.Orbit) resistance in the brown rot
fungus

Guido Schnabel, Clemson University

Promoters increase gene reading frequency
(= gene expression) [Membrane stability }

P
I cyp51 gene

Sensitive fungus (strain)

P P
I I cyp51 gene

Resistant fungus (strain)




Qol (e.g.Abound) resistance difficult for the
brown rot fungus

Guido Schnabel, Clemson University

utation change in key amino acid would make
protein disfunctional

[Energy generation }

]

I I cytochrome b gene

Sensitive
I

fungus (strain)
o



SDHI (Pristine, Merivon) resistance caused
outbreak in a SC orchard

Guido Schnabel, Clemson University

Resistance mechanism is still unknown, but many wild-type

Isolates are naturally resistant

initial
population

Number of strains
resistant to DMIs

initial
population
OO,

p.
b

- O
OB
r,

.J

Number of strains
resistant to SDHIs
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Summary and Conclusions

Guido Schnabel, Clemson University

* Frequent applications of fungicides
selects for resistance even during dry
seasons

* Resistance has evolved in the Southeast
and may cause devastating control
fallure during long periods of wet weather

* Resistance management therefore Is
Important even in dry years
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Plant Pathology

The What — Selecting Fungicides

RELATIVE EFFECTIVENESS OF DISEASE CONTROL CHEMICALS FOR PEACHES AND NECTARINES

(-— = ineffective ; ++++++ = superior; +++++ = very effective; n/a = does not apply)

DAYS for* Leafl Blossom Brown Scalb Rhizopus Bacterial
|FRAC CODE] Fungicide or Bactericide and PHI and HOURS Curl Blight Hot Huot Spot
Product/Acre (1IH-125 gal watcr/acre) (RED)

[ 7 7] aroxwvstrobin (Abound) 2.08F -12 1 oz 0 (4 n's ++—4 +++ a5 na n'a
| £ 1] azoxvstrobind [F]difenoconazole (Quadris Top) =14 11 oz [ (12 n‘a L i+ -+ s n/a
[ M4 caplan (Captan, Captec) SO0WEP, 4L - 5 1b, 2.5 gt 0 (24} e + +++ - - n'a
[ M 5] chilorothalonil (Bravo Weather Stik, Equus, Echo) n'a [12)** R b m'a it n'a n/a
6F- 4.0 pt
[AFT] copper (Kocide 2000, 3000, Cuprofix Ultra 400, n/a (24) 4 i'a n/a n'a n'a i+
Mordox 75W0H) - 4-8 [h*=*
[9] eyprodinil (Vangard) T3WG - 5.0 ox n'a (12 n/a bbb na - n'a n'a
[9] ceyprodinil+|F] difenoconazole (Inspire Super) -18 11 oz 0 {12} n'a -+ o I 44 n'a n'a
[ 4] dicloran (Botran) T5WP - 3.0 Ib 10 {12) n/a ++ +t - +++ na
M 7] dodine (Syllit) 65WP- 2 Ib + captan [M#] (Captan) 15 (96} = ++ +H+ ++++ n'a H
S0WP - 4 b
7] fenbuconazole (Indary 75SWSP, 2F - 2.0 0z, 6.0 1 oz 4] (12y n'a -+ + ++ nfa nia
3] ferbam (Ferbam Granuflo) 76DF - 4.5 |b 21 (24 S L n'a ' n'a n'a n'a
13] Mutriafol (Topguward) -14.0 1 oz ¥ (12) n'a + ++++ ___nfa
[2] iprodione {(Rovral) S0WP, 4L - 1.51b, 1.5 pt nfa**** (24) n'a L miatEee e n'a n'a
[.3] metconazole (Quash 30) WG - 3.5 o= 14 (12) wa - A+ —+ 7 nia
131 myclobutanil (Rally) 40WF - 5.0 oz ] (24) n'm bt bt e n'a nfa
[#1] oxytetracycline (FireLine, Mycoshield) 1 YWP-- 0.75 1Ib 21 (12} n'a et s o = bt
17] penthiopyrad (Fontelis) — 20 1 oz 1] {12 i et e ++ n/a e
[#] propiconazole (Orbit, Propibax, Bumper) 3.6EC 1] {12) n'a o e b n'a n'a
-4.0 0 oz
[,l' |T| p}mclmlmm;{r[ 7] boscalid (Pristine) 38WG - 14,5 ox [1] {123 n'a 4l b+ ++ n'a n'a
|11 pyraclostrobint[ 7] fluxapyroxad (Merivon) - 6.5 fl oz 0 {12) n/a +—— 44— +44- -+ n'a
[9] pyrimethanil (Scala 5C) -18 11 oz 30 {12} n'a ++++ n'a —- n'a n'a
[M2] sulfur (numerous formulations) - 10 1b 0 24 n'a 4 ++ = - n/a
[2] tebuconazole (Elite, Oriuvs, Tebuzoly 45WP - 5.0 oz 0 {12) n'a ++++ b4 4+ n'a n'a
[3] tebuconazole + trifloxystrobin [ ] (Adament) S0WG 1 (12} n/a S B e -+t +HH+ ? n/a
= 5.0 0z
|_1£] thiophanate-methyl (Topsin M) 70WP, WSP - 1.5 b I (48] n/a - L - nfa n/'n
|7 7] trifloxystrobin (Gem) S00SC - 3.8 1 oz - 1 (123 n'a -+ n'a B L n'a n'a
| M3 mivam (Ziram) 76DF - 4.0 1b 14 (48 i+ + = T = =7

[FRAC CODE] = Fungicide Resistance Action Committee. Mumbers and letiers distinguish the tunglmd:'i am:::wdmg to their cross-resistance heha\ (i
Fungicides having the same FRAC number have a similar mode of action and are prone to cross resistance, thus not good mixing or alternating partners.

* PHI = preharvest interval (IDAYS between last spray and harvest), REl =

proteciive equipment (PFPE). ALWAYS CHECKMEAD LABELS BEFORE USE,
** REDNis 12 hours for chlorothalonil, but see label for precautions related to risk for eyve damage and required protection,

reentry interval (HOLURS bcm:::cn last spray and reentry without using personal

*=% This rate of copper is for use only as a dormant spray. See information on copper {Dormant Spray) for use against bacterial spot. **** Rowral is not

registered for use after petal fall.

DFR - 1/2013




FRAC CODE #

Plant Pathology

SPECIMEN LABEL

BASF | arour |JEl JEEl] FunGiICIDE |

The Chamesal Company

oun Pristine’

Flowable Fungicide
Broad spectrum fungicide far control of plant diseases For uss in barries; bulb vagetables, carrots, grapes, pistachio, ree
nuts, stone frults and strawberries
| GROUP FUNGICIDES |
ACTWE INGREDIENT:
Active Ingredient: Pyraciostrobin, jsartemic o, 2-[][1-14-chioropnenyi 18- prrask-3- o]
AZGI}'Stfﬂbln meth | E}“E {2 [‘5 {2 G}fﬂ.l'][]phenﬂxy} mathylpnerylmethooy-, meliy egten | B, b-.-:
pyrimidin-4-yloxy|p en'_-.-'|} -2- rﬂethuxﬁl’acwlate ........ 22.9% Boscalld, 3 prrdrecartcarnide, 2-chion-N-4 -chiom1, 1 bipherd)- 244 . ... 252%
Other Ingredients: ..... PR 5 . Inest ingraciants ... .. .......... veeio.lioBDDA
Total: 100.0%% Tn':all o= ;:w S elidear i L A00.0%
Contains 2.08 Ibs. of active ingredient per gallon Q283 . f10158 B of baesbdin 1 ca. ol Pristine
*IUPAC EP# Reg Ho. THG9-199 EPA Est, Mo,
KEEP OUT OF REACH OF CHILDREN. KEEP OUT OF REACH OF CHILDREN
CAUTI
CA UTIDN . [Fa werial appfication in

DFR - 1/2013
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2012 Fungicide Results

NORTH CAROLINA TEST

Fruit with peach scab

Arown rol (mean percent)

(mean percent) Mumber Percent .
1-10 =10 fruit at S dph 8dph | Under
Treatment and product/acre Total lesions lesions harvest storage | storage tree
31 May 12 Jun
1- Non-treated Check ....ciwuimmcimsrsmiinnss 61.8a" 260a 355a 75a 536a |764a | 69.4a

3- Merivon S00SC 4.0 fl oz
ssfan, 1C, 1&2Ph
Captec 4L 2.0t 2C ...

4- Merivon S005C 5.5 fl oz
ssfz0, 1C, 1&2PH
Captec AL 2.0 qt 2C i,

5- Merivon S005C 6.5 fl oz
ssf50, 1C, 1&2PH
Captec 4L 20 gt 2C ... miiarinnn

6- Pristine 38WG 12 0z
g3z, 1C, 1&2PH
Captec 4L. 2. 0.qt 2C ...

7= Quadris Top Z.715C 10 fl oz
safse, 1O, 1&ZPH
CaptecdL 20 qt2C oo

8- Quadris Top 2.715C 14 fl oz
ss'so, 1C, 1&2ZPH
Captec4L. 20qL2C .. ...

10- Fontelis 1.67F 20 fl oz
ss/so, 1C, 1&2PH
Captec 4L.2.0 qt2C ..ocoooovveeeeeee.

00d

0.04d

00d

J6ad

00d

0.7d

93b

00 ¢

0.0c

00c

3.6bc

00c

0.7c

50b

00h

0.0 b

0.0b

0.0 b

0.0 b

b

43 b

0.3b

03b

03b

13b

1.3 b

ldc

e

0.0 ¢

l.d4c

20¢

43¢

29¢

I

0h7c

0.7c

64e

T.1e

57

33 bc

2.8 be

1.6¢C

8.9 be

6.1 be

13.6 be

P value...

=0 (H}0 ]

=(n.0001

<{.0001

=0.0001

0.0001

=0.0001

“ Means within th: e cnlumn l'n!luwed by the same letter do not differ sigmhcanﬂy Fisher’s LSD at a=0.05.

" ne = not evaluated

0.0001

DFR - 1/2013



2012 Brown Rot Data — Georgia

Phil Brennen, Univ. GA

Post-harvest brown rot incidence®

"o mfected fnut)
Treatment and rate/A 4 days after harvest 7 days after harvest
Untreated Control ... ... 841a 003 a
Pnstine 38WDG 14 50z .. 0.3 de 31.8 de
Topguard SC35fleoz. . . 623 ab 746 ab
Topguard SC T 0floz. o 603 b 730 ab
Topguard SC 14 0floz. ... 587 b 633 be
Topguard SC 280 floz. .o 365 ¢ 476 ¢cd
IEF-34118C 13 7 floz oo, 286 ¢cd 524 bed
IKF-534118C 17 1 ez o, 302¢ 54.0 bed
Menvon SC65floz . 00e 16 f
Elte WP & 0z . e 00e 10 ef
L5D (e=0.03%) 205 241

DFR - 1/2013



THE WHAT

Plant Pathology

Pristine Fontelis Merivon
pyraclostrobin (FRAC 11) pyraclostrobin (FRAC 11)
\/@ Quinone outside Inhibitors
(Qols) O
Z OCH (j }N .N._OCHj
‘ H3CO \l-( S N" HCO™
0
Cl
Cl + +

boscalid (FRAC7)  penthiopyrad (FRAC 7) fluxapyroxad (FRAC 7)

‘ O Cl - - rL

~N N\, I

| Hcﬁﬁ F N
D = ? . !

.\1 / N—C HC—F

0 o 3
Y &

Cl

Succinate DeHydrogenase Inhibitors (SDHISs)

OI=Z

DFR - 1/2013
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INSPIRE SUPER

THE WHAT ...

difenoconazole (FRAC 3)

jqij T ows

(
+

cyprodinil (FRAC 9)

|
O

QUADRIS TOP
difenoconazole (FRAC 3)

ﬂﬂ\@

(
+

azoxystrobin (FRAC 11)

3f:.:o Xy “OCH;

CN
DFR - 1/2013



Pristine versus Merivon

Phil Brennen, Univ. GA

13 comparisons; 5 states

Brown rot incidence
(Pristine = 21.4; Merivon = 9.2)

Merivon 1s more efficacious than Pristine
(P =0.008)

DFR - 1/2013



Fontelis versus Merivon

Phil Brennen, Univ. GA

8 comparisons; 5 states

Brown rot incidence
(Fontelis = 22.3; Merivon = 10.8)

Merivon 1s more efficacious than Fontelis
(P =0.008)

DFR - 1/2013



Pristine versus Fontelis

Phil Brennen, Univ. GA

18 comparisons; 5 states

Brown rot incidence
(Pristine = 30.8; Fontelis = 33.6)

Fontelis Is as efficacious as Pristine
(P =0.19)

DFR - 1/2013



Pristine versus Inspire Super

Phil Brennen, Univ. GA

9 comparisons; 4 states

Brown rot incidence
(Pristine = 17.2; Inspire Super = 29.1)

Pristine Is more efficacious than Inspire Super
(P =0.007)

DFR - 1/2013
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Plant Pathology THE HOW ...

2. A fungicide spray at 1-5% bloom and again at 25-50%
bloom may reduce blossom blight when the bloom period 1s
extended and weather conditions are wet. Demethylation
inhibiting (DMI) fungicides [(Elite, Orius, Tebuzol); Indar,
Quash, Rally, and (Bumper, Orbit, PropiMax)] are effective
against blossom blight but are at moderate to high risk for
resistance development if used regularly. Resistance to
anyone of the DMI fungicides may result in cross-resistance
to the others. It is recommended that DMI fungicides be
saved for preharvest sprays and that they not be used in
bloom and cover sprays. Recommended fungicides for
blossom blight include:

chlorothalonil | M5] (Bravo Weather Stik, R
3.5 pt/acre, or Equus 720 3.5 pt/acre, or
Echo 720 3.5 pt/acre),

OR
cyprodinil [9] (Vangard 75WG, 5.0 oz/acre), OR  ****
pyrimethanil |9] (Scala SC, 18 fl 0z)

OR
iprodione [2] (Rovral 4 F 1.0 pt/acre). Rovral is
NOT labeled for use after petal fall, s
OR

captan | M4] + thiophanate-methyl [ /] (Captan e
SO0WP, 4.0 Ib/acre, 8OWP 2.5 Ib/acre, Captec 4L,
2.0 gt/acre + Topsin M 70WSP, 1.25 Ib/acre,
or T-Methyl 70WSP 1.25 Ib/acre, or Thiophanate
Methyl 85WDG 1.0 Ib/acre). Fungicide containing
thiophanate-methy] should be used only once.

DFR - 1/2013
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Plant Pathology THE HOW ShUCk Spllt — ShUCk Fa”

Peach scab can be adequately controlled only with the
proper use of a fungicide, although scab control may be
aided by factors such as adequate pruning and selecting
orchard sites that allow for rapid drying of the foliage.

Controls Effectiveness

Recommended fungicides include:

captan [M4] (Captan SO0WP, 5.0 Ib/acre, BOWP  ¥¥¥¥x*
3.2 Ib/acre, Captec 4L 2.5 qt/acre).

In orchards were scab has been a problem or orchards
not previously sprayed for scab, tank-mixing
thiophanate methyl [7] (Topsin M 70WP, 1.25 Ib/acre,
Thiophante Methyl 85WDG 1.0 Ib/acre) with captan
(Captan S0WP 4.0 Ib/acre OR Captec 4L, 2.0 qgt.acre)

in the season, thiophante -methyl formulations should
NOT be used later in the season for fruit brown rot
control especially if it had also been used in bloom
because of potential for resistance problems,

OR
chlorothalonil [M35] (Bravo Weather Stik Lo b
4.0 pt/acre, Equus 720 SST 4.0 pt/acre,
or Echo 720 4.0 pt/acre ). Do NOT use chlorothalonil
after shuck split,

OR
Sulfur [M2] ---many wettable powder and flowable ***
formulations are available. Regardless of the
formulation, do not use less than 10 pounds of
actual sulfur per acre. If frequent periods of
rainfall occur, apply sulfur at 5- to 7-day intervals.
These close spray intervals are especially important
during the 4 week period after shuck split when risk of : *
scab infection is greatest. DFR - 1/2013




Plant Pathology TH E HOW P

Number of sprays needed is based on weather and disease
pressure. Recommended fungicides with preharvest P R E H ARVE ST
i i i :

/21 days preharvest -- N\ _ —

Captan [M4] (Captan SOWP 5.0 Ib/acre, Captec 4L, ***
2.5 gt/acre, Captan 80WDG 3.25 Ib/acre) ---
0 day PHI and 24 h REI
OR
azoxystrobin [11] (Abound 2.08F,10.0 fl oz/acre) ****
Plus
thiophanate methyl [7] (Topsin M 70WSP 1.0 Ib/acre,
Thiophanate Methyl 85WDG 0.75 Ib/acre) ---
\ 1 day PHI and 48 h REL /

14 to 10 days preharvest --

pyraclostrobin [71] + boscalid [ 7] (Pristine 38W@G *****
12 oz/acre) --- 0 day PHI and 12 h REI,
OR 2 % - 3 week before ripe
pyraclostrobin [11] + fluxapyroxad [ 7] A
(Merivon 500SC 6.0 fl 0z) --- 0 day PHI
and 12 hr REI
OR
penthiopyrad [ 7] (Fontelis 1.67F 20 1 0z) --- R
0 days PHI and 12 hr REI /

DFR - 1/2013
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Plant Pathology THE HOW “as

7-1 day preharvest —
difenoconazole [3] + cyprodinil [9] by
(Inspire Super 2.82EW, 20 fl oz/acre)
--- 0 days PHI and 12 hr REI
OR
fenbuconazole [3] (Indar 7SWSP, 2.0 oz/acre) Lk
--- 0 day PHI and 12 h REI,
OR
flutriafol |3] (Topguard 14 fl oz/acre) Lt
--- 7 days PHI and 12 hr REI
OR
propiconazole [3] (Orbit 3.6EC, PropiMax 3.6EC, ****
Bumper 41.8EC, 4.0 fl oz/acre)
--- 0 day PHI and 12 h REI,
OR
tebuconazole[3] (Elite 45DF, Orius 45DF, ks 2k
Tebuzol 45DF, 4.0 to 8.0 oz/acre)
--- 0 days PHI and 12 h REI.

PREHARVEST

o

1 — 7 days prior to ripe

DFR - 1/2013



NC State University

Plant Pathology

The How -- Things That Can Affect Efficacy

Time of fungicide application. For optimal brown rot and scab
control, fungicide must be present prior to occurrence of conditions
for infection - that is before rainfall.

-- Application method. For optimal results, must “hit the target”.
Sprayer must work properly, use correct rate of fungicide and proper
amount of water per acre, conditions when fungicide is applied
(wind, rain).

-- Disease pressure. This involves two main components — inoculum
concentration and environmental conditions for infection and
disease development.

DFR - 1/2013



NC State University

Plant Pathology THE HOW coc

Spray-Mix Coverage — Is Your Sprayer Ready?

Fungicide is mixed with
HIGH - PRESSURE water and applied by

SPRAYER hand in high-pressure
stream

A\

H—o0

AIR-BLAST Fungicide is mixed with

SPRAYER water,injected into high
velocity air stream which

carries spray into

P the tree.
NG

DFR - 1/2013
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Plant Pathology

Basis of Air-Blast Spraying

All standing ....1s displaced .... the entire
el o e by spray-laden tree is filled
1L A el S . with spray
material

DFR - 1/2013
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Plant Pathology

What is done prior to pit-hardening
greatly impacts diseases at harvest

Bud-break

DFR — 1/2013
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Plant Pathology

General Strategy for Control
of Peach Diseases

FOR SUCCESSFUL DISEASE CONTROL

Cannot wait until the disease is observed to begin
applying controls!!!

THUS — To achieve successful disease control, ACTION must be taken at
some earlier time before the disease is observed.

This time is influenced by the ENVIRONMENT

the PATHOGEN, and
the HOST.

AND
Correct use of the appropriate control(s).

DFR - 1/2013
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