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Figure 3. Temperature data from the
Throckmorton Purdue weather station in
Tippecanoe Co.
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Figure 4. Temperature data from the Southwest
Purdue Ag. Center in Vincennes (Knox (o.)

Facts for Fancy Fruit is a newsletter for commercial
and advanced amateur fruit growers. It provides
timely information on pest control, production
practices, and other topics likely to be of interest
to fruit growers. All growers and interested
persons are welcome to subscribe.

Subscriptions are $15 per year. Subscribers will
receive 12-15 issues biweekly during the growing

season and monthly otherwise.
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Figure 5. Temperature data from the SEPAC
Purdue weather station in Jennings (o.

Apple thinning

Thinning is one of the most critical apple
management decisions a grower will face all
year. There is the potential to set the stage for
a beautiful crop of fruit, but there is also the
potential to over-thin, or worse still, to
under-thin. Obviously you want to get it just
right, but what are the consequences for not
getting it right?

Under-thinning

Too many fruit are left on the tree, resulting in
small fruit size this year. With some varieties
(such as Honeycrisp, Golden Delicious, Fuji)
overcropping is likely to lead to biennial
bearing, and poor flowering next year. The
grower either has to live with the situation or
try to hand thin, which is both expensive and
less effective at ensuring good bloom the next
year.
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Over-thinning

There is where thinning was too aggressive
and too many fruit were removed from the
tree. The results are a lower crop, but large

fruit this year, and good return bloom next
year.

From the above scenarios, | think it’s clear to
see that the consequences of under-thinning
are much worse than over-thinning. With this
in mind, growers may want to err on the side
of being aggressive, to reduce the likelihood of
under-thinning.

OK if so this is the year to be a little more
aggressive with your thinning, what do you
do?

- start early — maybe around petal fall.

«  Onvarieties that you've had difficulty
thinning in the past, use sevin +
ethephon at petal fall. Note that this
combination is a very aggressive thinning
approach.

« Sevin and/or Maxcell at petal fall. This is
still aggressive but less so than using
ethephon as listed above. Adding oil to
this combination can enhance the effect
of the thinners.

« Sevin and/or Maxcell at 12 mm fruitlet
diameter. This may not be aggressive
enough, except on easy to thin varieties
such as Jonathan, McIntosh, Idared and
Cortland.

« Use a combination strategy, also known

To subscribe, send your name, mailing address,
and check for $15 (payable to Purdue University) to:

Facts for Fancy Fruit

Attn: Tammy Goodale

Purdue University

Department of Horticulture & Landscape Architecture
625 Agriculture Mall Drive

West Lafayette, IN 47907-2010

This newsletter can be accessed free at www.hort.purdue.edu/fff/.
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Current bud stages West Lafayette, IN

Blueberry

fruitlets 5-7 mm

bloom

shoots 1”long

Peach

Black Raspberry

Strawberry

shoots 1/2 - Tinch long

flowers visible

bloom or just beyond

as the nibble approach. Start thinning at
petal fall, then wait at least 2 weeks
before assessing the situation before
considering applying a second thinner
application. This approach spreads your
risk and avoids putting all your thinning
eggs in one basket.

Try to time your thinning so it’s in the
middle of a warm period (70-80 Fis
best). The critical factors appear to be
warm temperatures for 2 days before
application, on the day of application and
for 2 days afterwards.

Take into account your experience with
the varieties in your orchard. If you've had
trouble in the past with removing enough
fruit from certain trees, this is the year to
be more aggressive.

Keep detailed notes to help build a clear
picture of what works best in your
orchard. You should take note of what
material you used on each variety, the
stage of crop development (eg, petal fall,
12 mm, etc), and the weather conditions
prior, during and after application.

For more information refer to the thinning
section in the Tree Fruit Spray Guide.

AWORD OF CAUTION: In some orchards we are
seeing quite heavy natural fruit drop this year.
| think this is mostly due to poor weather
during bloom resulting in poor pollination. If
you suspect this may be case on your farm,
you have a couple of options:

1. cutsome fruitlets in half and look at the
seed set. If you see a lot of fruit with only

a few (less than 4) plump-looking seeds,
this indicates poor seed set and be signal
heavy fruit drop. Back off on your
thinning accordingly.

delay the thinning decision until you see
the level of fruit drop, and adjust your
thinning strategy. Later thinning will
probably result in less response to your
thinning in terms of fruit size and return
bloom. So with this option you reduce
your risk of over-thinning but you also
reduce the benefits you will receive from
chemical thinning.

Your choice here comes down to the old risk vs
return conundrum. As they say with financial
investments, try to spread your risk. With
chemical thinning this means not trying to get
the job done with a single application (the
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http://www.extension.iastate.edu/Publications/PM1282.pdf

nibble approach we often talk about). (Hirst)

Thinning with ethephon

Ethephon is an aggressive thinner which often
has unpredictable results. It can easily
overthin when the temperature is over 80 F. In
studies in Ohio, ethephon applied alone at
200-300 ppm with 4-6 applications was not
an effective thinner. However when applied in
combination with Sevin at petal fall and again
at 12 mm, it resulted in more thinning
(overthinning). Ethephon may be a useful
addition if you need to increase the effect of
thinner applications. Once fruit size is beyond
15 mm, ethephon is probably your only
effective choice of thinner. (Hirst)

NAA and ethephon for
return bloom

For a number of years growers have talked
about and have been experimenting with
summer applications of NAA and ethephon for
return bloom. The most comprehensive study
of this was published by Dr. Steve McArtney
and his coworkers at North Carolina State
University. His paper described 8 years of
experiments. Below I'll summarize his
findings, but if youd like to read the paper for
yourself, contact me and I'll be happy to send
you a copy.

Both NAA and ethephon were found to be
effective in increasing return bloom, but not
consistently. NAA increased return bloomin 6
of 10 experiments and ethephon was effective
in 4 of 7 experiments. Four biweekly applica-
tions of 5 ppm NAA was the most effective
way of applying this material, but the timing
was not critical. These applications worked
about the same whether applied in June and
July as they were if applied leading up to
harvest. A single application of ethephon was
as effective as the 4 applications of NAA.
Combining NAA and ethephon was no more
effective than applying either material alone.
Ethephon was applied at rates of 400-
1200ppm, but there was not much difference
in effect with these different rates. Both NAA
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and ethephon applied in the on-year of a
biennial bearing cycle can promote return
bloom, but have little effect if the initial crop
load was high. So these applications are not a
substitute for effective chemical thinning, but
may help out with varieties with a tendency
for biennial bearing. These results also
highlight how variable the effects of applied
growth regulators can be. (Hirst)

Apple Disease
Management Notes

After a couple of beautiful days, most of the
state entered a long period of cool and wet
weather—perfect weather for apple scab,
especially since there is a lot of succulent new
growth on trees. For those with little or no
Nova/Rally resistance, consider using two of
the fairly new fungicides available for use on
apples: Indar (active ingredient fenbucon-
azole, Dow AgroSciences) and Inspire Super
MP (active ingredient difenconazole+
cyprodinil, Syngenta). The primary, scab-
controlling fungicides are FRAC 3 sterol
inhibitors like Rally/Nova in the same
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resistance class as Rally (the fungicide
formerly known as Nova), Bayleton, Rubigan
and Procure. It is important to note that
difenconazole is the first of a new generation
of sterol-inhibiting fungicides, and has been
shown to be an order of magnitude more
effective in controlling scab than previous SI
fungicides. Inspire Super MP is a premix that
also contains the fungicide Vanguard, a
moderately effective fungicide against scab. It
is important to note that Inspire Super MP is
marketed as a multi-pack, and the label
clearly states that application of difenconazole
on apples must include Vangard, meaning the
two must be tank mixed and can only be used
together. Adding captan or mancozeb to this
mix is advised to minimize the risk of
fungicide resistance.

The work done by my lab from 2006-2008
found that 2/3 of the scab in Indiana are
susceptible to slightly resistant to Sls; The
remaining 1/3 of the isolates tested were very
resistant to SI fungicides. Most of the isolates
we've tested in Indiana are mild to moderately

Qualitative resistance

Example: Benlate, Thiophanate-Methyl

Initial selection > Selected
population population
"o A 7 ) ° ) SRR
00 8° o8 o 0

o % 0

o0 0.0
oo - 0 @ 00 - N Q-

00 % 00
000 000
000y e | o ee¥y | ) 00"

¢ Sensitive isolate

Resistant isolate

» Fungicide application

@ Recovery

Figure Ta. Development of qualitative resistance.




Quantitative resistance

Example: Rally/Nova, Indar, Inspire, Rubigan, Procure
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Figure 1b. Development of quantitative
resistance

shifted in resistance. Resistance to SI fungi-
cides (FRAC 3) develops gradually over time in
a series of small steps (See Figure 1a).It is not
a Benlate/Topsin-M type response where there
is resistance or susceptibility (See Figure 1b).
Scab control can be obtained in a moderately
Rally/Nova-resistant orchard using the more
effective Indar or Inspire Super MP— at least
for the first few applications. In orchards with
high levels of Sl resistance, the use of Indar or
Inspire Super is not recommended and
growers should proceed with a good pro-
tectant program consisting mancozeb and
captan supplemented with strobilurins when
the risk of scab is high. It is important to note
that even the newer SI's were found to lose
efficacy over several seasons in Europe.
(Beckerman)

Peach Disease Notes

For those of you lucky enough to get through
the winter with your blossoms intact, now is

the time to protect those blossoms from
brown rot. Infection risk is high right now and
continues from bloom until several weeks
after shuck split. The risk of infection returns
as the fruit starts to ripen. Although the
dogma states that little mushroom-like
apothecia that emerge from mummies cause
the disease, it will also start from previous
cankers, and conidia from fallen and not fallen
mummies. Regardless of where they come
from, airborne spores infect blossoms and new
twigs, particularly under warm, wet condi-
tions. In warm wet conditions (over 78
degrees F), infection can occur in as little as
two hours.

Prevent infection by the proper application of
fungicides. Prior to shuck-split, the protectant
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fungicides Chlorothalonil (Bravo, Echo) and
(aptan provide the best protection. From pink
to petal fall, Topsin-M (FRAC 1), Adament
(FRAC3+11), Quash (FRAC 3), Rally(FRAC3),
Rovral(FRAC 2), Elevate (FRAC 17), Indar (FRAC
3), Orbit (FRAC 3), Elite (FRAC3), and
Pristine(FRAC 11+7), are all labeled for use.
Unlike the East, we have not seen any
evidence, nor have | heard of any reports of
Topsin-M resistance in brown rot, so feel free
to incorporate Topsin-M in your rotations.
Rotating different classes of fungicides is
essential for good resistance management,
and will hopefully allow us to continue using
Topsin-M, and other systemic fungicides for a
long-time. (Beckerman)

Berry Disease Notes
From the MI Blueberry IPM
BLUEBERRY DISEASE SCOUTING PROTOCOLS

Tim Miles & Annemiek Schilder, Department
of Plant Pathology, Michigan State University

Anthracnose fruit rot (pre-harvest, during
harvest). To scout for anthracnose fruit rot pick
10 random bushes spread out in 2 different
rows (5 per row), sample ten clusters per bush
and record the number of clusters with visible
signs of sporulation. Anthracnose fruit rot
manifests itself as sunken areas on ripe fruit
with gelatinous, orange spore masses.

Alternaria fruit rot: (pre-harvest and during
harvest). To scout for Alternaria fruit rot pick
10 random bushes spread out in a 2 different
rows (5 per row), sample ten clusters per bush
and record the number of clusters with visible
signs of sporulation. On the bush Alternaria
appears on ripe fruit as sunken areas near the

Scouting for mummy berry

Symptom Where to scout?

When to scout?

Mummified berries
(pseudosclerotia)

On the ground

Budswell to bloom

Trumpets (apothecia) One the ground

Budswell to bloom

Shoot strikes

Leaves on the bush

Late green tip to petal fall

Newly mummified fruits

Fruit on the bush & ground

Fruit coloring to 75% ripe
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calyx that are covered by a dark green, velvety
growth. Mummy berry (see table). Mummy
berry is a complex disease with both primary
and secondary infection events causing
different disease symptoms. To scout for
mummy berry, pick 10 random bushes spread
out in 2 different rows (5 per row) and record
the number of mummy berry symptoms.
Depending on the time of year, scout in the
appropriate location to monitor symptom
development throughout the season (table
above).

Phomopsis twig blight and canker (bloom to
fruit coloring). To scout for Phomopsis twig
blight and canker pick 10 random bushes
spread out in a 2 different rows (5 per row),
and record recent browning and death of
young twigs and collapsing flower/fruit
clusters. Twig lesions may originate from
infected buds which subsequently die. For
cankers, look for brown areas on young green
canes and sunken areas on lower parts of older
canes. Wilting/dying canes (“flagging”) in
summer may indicate presence of a canker
lower down the stem. Shoestring virus (bloom
to green fruit). To scout for bushes infected
with shoestring virus pick two rows within a
field and look for common symptoms of
shoestring virus, which include: elongated
reddish streaks (3 to 20 mm long) on green
stems, especially on the side exposed to the
sun; and red or purplish, elongated, strap-like
leaves. In addition, leaves may become
cupped if one side of the leaf fails to develop.
Scouting for shoestring virus should only be
done once per season because disease
incidence will not change drastically within
one growing season.

Other diseases (all season): While scouting
bushes for the diseases listed above, record
incidence of other diseases such as: Botrytis
blight, powdery mildew, leaf rust, virus
symptoms, stunt, etc. (Beckerman)

Hort. Society Summer
Meeting

The summer meeting of the Indiana Hort.
Society will be held June 23-24 (Tuesday-
Wednesday). We'll be headed to the southern
part of the state this year. Write the dates on
your calendar now and look for full details in
the next issue of FFF. (Hirst)

Sprayer Calibration Videos

One of the items on every grower’s ‘to do'list
each spring is to make sure that the sprayer is
properly calibrated. If you need a refresher on
how to go about doing this, Cornell professor
Andrew Landers has posted a couple of videos
on YouTube that walk through the process. To
find the videos:

1. Go to the YouTube website, www.
youtube.com <http://www.youtube.com> .
2. Type'vineyard sprayer calibration’into the
search box at the top. Andrew’s videos should
appear at or near the top of the list.

The videos are in two parts —“Selecting and
Changing Nozzles” and “Measuring Liquid
Flow”. Each video is done in a metric version
and one with US units of measure. (Bordelon)

Getting the Most out of
Early Season Weed Sprays

Fruit growers often apply a post-emergent
herbicide beneath the tree or vine row in
spring to control winter annuals and other
weeds. A pre-emergent herbicide may be
included in this application. Glyphosate
(Roundup) is a post emergent systemic
herbicide that is widely used for this first weed
spray. In order for glyphosate to be effective,
it needs to be absorbed into the plant. In soft
water glyphosate has no problems in being
absorbed. However in hard water glyphosate
will be ‘tied up’and not absorbed as readily.
Hard water, common in many parts of Indiana,
contains high concentrations of soluble salts,
calcium and magnesium. When these cations
are present they react with the negatively
charged glyphosate to form compounds that
are not readily absorbed by plants. This results
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in poor uptake and poor weed control.

The solution to the hard water problem is to
add ammonium sulfate to the spray water
before mixing with glyphosate. Ammonium
sulfate ions tie up the calcium and magnesium
ions forming conjugate salts. Additionally,
some of the glyphosate reacts with ammo-
nium to form a compound that some weeds
preferentially absorb. Follow the Roundup
label recommendations on the amount of
ammonium sulfate to add.

Another problem associated with spray water
quality is that many fungicides and insecti-
cides break down quickly in high pH water.
(aptan, Imidan, malathion, and Omite are
examples of compounds that are especially
vulnerable to alkaline hydrolysis. Both the
Midwest Commercial Tree Fruit and Small Fruit
and Grape Spray Guides have a discussion of
spray tank pH. Briefly, addition of about 2
ounces of food grade citric acid per 100
gallons of water will lower the pH from about
8.0 to about 5.5. (Bordelon)

Strawberries and Botrytis
Fruit Rot

The most important sprays for control of
Botrytis fruit rot (gray mold) of strawberry are
those applied at bloom - starting at 10%
bloom. Topsin M, Elevate, Scala or Switch, tank
mixed with captan, or CaptEvate (a combina-
tion of captan and Elevate) should provide
excellent control of gray mold. Because of the
potential for development of resistant
pathogen strains, none of the products should
be used alone for season long control, nor
applied without captan. See ID-169, Midwest
Commercial Small Fruit & Grape Spray Guide,
(www.hort.purdue.edu/hort/ext/sfg) and the
Midwest Small Fruit Pest Management
Handbook (www.ag.ohio-state.edu/~sfgnet/)
for complete discussions of strawberry IPM.
(Bordelon)
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Eastern Flower Thrips

One of the factors we believe may be associ-
ated with problems with eastern flower thrips
on strawberries is having sustained, strong
southerly winds early in the growing season.
Such winds may blow eastern flower thrips to
Indiana from southern areas. We recommend
looking at the early flowers, especially on early
varieties. Although an exact threshold has not
been established for Midwest conditions, data
from elsewhere suggest that control is
warranted if counts exceed 2 to 10 thrips per
blossom. This is a wide range, but more
precise information is not available. Endosul-
fan, Lorshan, Brigade, Danitol, Entrust or
SpinTor are likely to work well. Growers may
also want to consider using an insecticide
containing neem extracts (Aza-Direct or
Neemix) that is less toxic to bees. (Foster and
Bordelon)

Upcoming meetings
June 4.

Eastern Indiana Horticulture Society meeting
at Stohler Nut Farm starting at 6:00 pm. The
farm is located at 4376 W 850 North, Frankton,
IN.

June 23-24.

Summer Tour, Indiana Horticultural Society.
Southern Indiana and Kentucky. See next issue
of FFF for complete details, but circle the dates
on your calendar now.

June 25.

Midwest Organic Tree Fruit Growers Network
field day. Jim and Karen Koan’s Al-Mar Orchard
in Flushing, MI. For more information:

http://www.mosesorganic.org/treefruit/
events.htm

August 2-5.

International Fruit Tree Association annual
short orchard tour, Nova Scotia, Canada. For
more information: http://www.ifruittree.org/
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publication is not intended to be
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of others that may be similar.
Persons using such products
assume responsibility for their
use in accordance with current
directions of the manufacturer.
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