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Goals for today

- Share my experiences, research data for 27+ years
working with the Michigan peach industry

- Focus on important diseases
- Shed some light on puzzling aspects

- Increase your understanding and help you improve
your management strategies

Bill Shane

SW Mich Research & Extension Center
Benton Harbor, Michigan 49022
269-208-1652 cell

email: shane@msu.edu
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1-Most favorable; where good
soils end sites are svailsble
and where temperaturss heve not
dropped below -13*F. more thean
3 years out of 20.

2-Well suited on high elevations
only; many good orchards in this
ares but many areas too cold for
peaches.

3-Favorable in limited local arces
with high elevation and auitable
zoil; many nreass unfeverable

becauss of low elevation or 1._._
residential and induscrial
expannion, :

4-Satiafactory temperstures but
largely unsuitable becouse of flac
land, unfavorable soil aand
expanding urbanization,

5-Gonerally too cold for widespread
commercinl production; however several
local areas of high elevation with
light, well-druined soils are
satis{actory.

G-Generally unseiteble because of 4
low winter temperatures. =

Fig. 5. Suitable areas of Michigan for commercial
peach production,
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Comparison of growing environments

Moisture effects on plant diseases



Chokecherry distribution map

Chokecherry is the primary wild host reservoir Xadisease



Brown rot

Bacterial spot
Constriction canker
Peach leaf curl



Most Troublesome Problems with Brown Rot on Peaches

» Early onset of brown rot on green fruit

* Fungicide program does not control brown rot in
harvest time



Common Causes for BrovRot Problemin Peac
- Inoculum buildup in trees -

Credit: G. Schnabel

Mummies from last year Blossom blight (conidia circled)

Insect damage to green fruit provides
opening for pathogen



Common Causes for BrovRot Problemin Peac
- Insect damage to fruit -

Tarnished plant bug

Stink bug

Oriental fruit moth



Common Causes for Brown Rot Problems in Peach
- Inoculum buildup in trees -

Infected wood persists even after fruit is removed



Common Causes for Brown Problems in Peach

- Over reliance on the Frac 3 (DMI, SBI) group ofduoides -

Generally fair to poor for
cherry leafspot
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» This group is prone to gradual development of
resistance problems which can be countered by
Increasing rates.

* Michigan 24(c) label for Indar allows for
increased rate 6 tol2 fl oz per acre (=3 to 6 oz
Indar 75)
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Captan, Abound,
Topsin M + Captan

Pristine, Merivon

Topsin M + Captan,
Rovral, Vangard, Bravo

Captan, sulfur

DMI
Bloom PF/SS Cover sprays Preharvest
(blossom blight) (green fruit rot) (brown rot)

» If susceptible varieties, include rusty spot
management from shuck split to pit hardening



Favored by hot, dewy, wet conditions, and windy, sandy sites.

Bacterial spot pathogen moves into abrasions and nicks caused by blowing sand,
especially common on outside peach rows next to dirt roads.

Varieties differ in susceptibility to bacterial spot.



Peach/Nectarine fruit variety reaction to bactespot

Gouge symptom Fleck symptom

Susceptible Resistant

G6 SS genetic test G6 RR genetic test



Testing peach and nectarines for XAP resistance genes G6-16
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Yang, N. 2012 Mapping quantitative trait loci associated with resistance to
bacterial spot (Xanthomonas arboricola pv. pruni). PhD Dissertation, Clemson

University, 146 pp.




eaf reactions to bacterial
leaf spot infection

Most varieties Blushingstar Starfire

Yellow halo reaction Red reaction Necrotic spot



Buildup of bacterial spot population on leaves can
overwhelm fruit resistance



Buildup of bacterial spot on leaves can overwhelm
fruit resistance of some varieties

Messina Gloria

Fruit resistance not sufficient
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Hide” more susceptible varieties on the insiderghard blocks with the
most resistant varieties on the exposed orchardsedg

Use sod strips between trees and to use gravéher dust-suppressing
methods on nearby dirt roads.
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Oxytetracycline (Mycoshield FireLine) - more effective than cogdper
bacterial spot control but is more expensive and perhaps prone ton@sista
problems. Oxytetracycline has a max of 48 hours activity.

Penn State (K. Peters) reports Serenade Opti (14 0z/A) and &RgggtiA)
shows some benefit and can be used in rotation.



/@ A BC 6 A B
4 #
9D", & ; "
'D;@ " B
B B
- E1, E";
/ - ' A6 B

* Other coppers can be used—see label.

If no rain since the last copper, hold off or skip the next application. Allow at least a week
between applications.

Look for signs of copper injury and the amount of copper residue before each application. If
copper & copper damage is obvious on the foliage, hold off.

modified from summary by David Ritchie, North CeralState University



Avoid stress such as low nitrogen, excess summanipg, and drought on trees
that can increase susceptibility to bacterial symot copper phytotoxicity.

Postbloom pruning (right photo) made tree more susceptible to copper
phytotoxicity.

Copper sprays generally cause more phytotoxicity to the sprayed folrege
applied under slow-drying conditions



Movement of bacterial spot in orchard

David Ritchie, North Carolina State University

Bacteria are moved from
leaf to leaf and to fruit by
water, and wind blown rain

Black twig cankers Leaf infections from spring
show up in early canker
spring



Linville Miller Model for Bacterial Spot of Peacimpdified by W. Shane)

Bacterial
doublings



Timing of sprays for bacterial spot based on weather favoring pathogaplication
Linville Miller Model for Bacterial Spot of Peacmpdified by W. Shane)

10

9

3 Mycoshield

applications
7 l
6 l
Copper
5 application
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Bacterial Population Doubling — 7 day Running Sum

2 Leaf protection

Fruit protection
1 Shuck split to pit hardening
0

April May June July 27
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Copper damage to peach leaves and fruit



Copper for bacterial spot control on peach

« Different copper bactericides provided the samellef control of
peach bacterial spot when applied at the same llnetapper
equivalent (MCE) per acre (Lalancette, Rutgers).

« Comparisons were made with Kocide, Badge X2, Nor@meva

« Small particle (micronized) copper adhere to fadidgtter than
standard particle size formulations but there i€vidence yet that

control is better.

« Liquid formulations of copper may be more convehteruse than dry
formulations but there is no evidence yet thatlitinad forms are safer
to use at the same metallic copper rate per acre.



Pay attention to metallic content of copper compounds
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Constriction canker (Phomopsis amygdali)



Impact of Constriction canker

» Reduced fruit production per tree

* Increased pruning labor to
remove dead shoots



Constriction canker infects injured limbs

 Brown rot infection of limb

« Early winter damage to terminal
ends of limbs






Phomopsis constriction canker spore productionrog bf year
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N. Lalancette & D. M. Robison. 2001. Phytopathology 91:1109-1115



Constriction canker



Management of Constriction Canker

 Prune out diseased and dead limbs to reduce inoculum source

« Consider fungicide application in fall during leaf drop to protect
leaf scars. Most effective is chlorothalonil (Bravo, Echo) >
captan > ferbam. Fungicides are not very effective without
pruning (N. Lalancette).



Peach Leaf Curl (Taphrina deformans)

Leaf loss weakens tree, can cause small, poor tasting, disfifyurte

Infection generally takes place in spring when buds start to swell.
Symptoms usually take 9 to 24 days to show.

Usually controlled by late fall or very early spring fungicide
application.

Effective material include chlorothalonil (Bravo or equivalent),
Ziram, or copper.



Comparisons of liquid copper formulations



Peach bud swell estimated to start approximately
100 degree days base 42F after January 1 (withaiaimil
hour accumulation)
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SW Mich Research & Extension Center



Too cold

Conditions for Peach leaf curl infection

SW Research Center * = all conditions met
2016
Symptoms « Temperature in range
* 1*showed 46 t0 53 F

10+ hours leaves wet

* 1 e 0.2+ inches rain

*

Too hot

APR 1 MAY 1 JUN 1



Conditions for Peach leaf curl infection

SW Research Center
2018

Too cold

*

Symptoms
1stshowed

!

*
* *

* = all conditions met

Temperature in range
46t0 53 F

10+ hours leaves wet
0.2+ inches rain

Too hot

APR 1

MAY 1

JUN 1



« Later infections tend to be on middle
of leaf or leaf tips

« Spray treatment past bud swell is not
necessarily too late — it depends on if
an infection has already taken place



Best wishes for a great peach season in 2019!

Bill Shane

March 5t Spring Peach
Meeting, SW Michigan
Research and Extension
1791 Hillandale Rd, Ben
Harbor, Ml,

For further information:
www.michiganpeach.org

SW Mich Research & Extension Center

Benton Harbor, Michigan 49022
269-208-1652 cell
email: shane@msu.edu



Bacterial spot is not a systemic disease

Shift studies of plant resistance to factors affecting infection
establishment, rather than internal spread of bacteria.

Scene from the movie “Holes”






