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Peach – full bloom Photo by Kyra Brown
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Crop Conditions
(Lori K Jolly-Brown, ljollybr@purdue.edu)

Grapes – bud break Photo by Kyra Brown

Red raspberry – ½ inch green Photo by Kyra
Brown

Pear- full bloom Photo by Kyra Brown
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For those at tight cluster through pink: Assuming
trees have less than 3” of new growth, early
applications of apogee will help prevent fire
blight in what is shaping up to be another
challenging year.
Fire blight infections start primarily at the
flowers, although bacteria can enter and
establish through wounds caused by hail or high
winds associated with summer storms (referred
to as shoot blight or trauma blight. Note: shoot
blight is often the result of carryover flower
infections from the previous year). How much the
bacteria spread has a lot to do with type of
cultivar infected: Red Delicious, Honeycrisp,
McIntosh, and Empire are more resistant to fire
blight, compared to cultivars like Crispin (Mutsu),
Fuji, Gala, Ginger Gold, Gravenstein, Jonathan,
Ida Red, and Lodi that are much more
susceptible. How much the bacteria spread also
has a lot to do with the age of the tree, with
younger trees more susceptible than older ones.
Finally, excessive N fertilization, especially if
ammoniacal nitrogen is used, can make even
‘resistant’ cultivars susceptible to fire blight.

Black raspberry – 1 inch green Photo by Kyra
Brown

Fire Blight
(Janna L Beckerman, jbeckerm@purdue.edu, (765)
494-4628)

Fire blight, caused by the bacterium Erwinia
amylovora, is a devastating disease of apples
and pears. Epidemics of the disease develop
quickly, particularly in a climate of warm, wet
weather like this weekend! The type of
management program developed by each
orchard will vary considerably based upon a
variety of orchard factors, including apple
variety, rootstock, age of planting, and weather
conditions. With the current climate of extreme
wet weather throughout the state, a review of
fire blight seems timely.

Susceptible cultivars serve as reservoirs for the
fire blight bacteria. Years ago, at our research
plot at Meigs, we witnessed a severe outbreak of
fire blight in the Fuji/Gala/Jonathan/Ruby Jon
planting. This block of super susceptible cultivars
acted as a source of inoculum for other cultivars,
quickly spreading throughout the block, and then
radiating out to those trees adjacent to or
downwind from the Fuji/Gala/Jonathan/Ruby Jon
planting. Please use our hard earned wisdom to
avoid these problems in your own orchard!

If you get nothing else from this post,
please know that if you have a history of
fire blight, or have fire blight susceptible
varieties (Jonathan, Gala, Fuji, etc.), the
application at king bloom followed by a
second application a few days later (bloom
through petal fall) is essential to protecting
trees, especially young trees! To date, we
have not identified any streptomycin -resistant
fire blight bacteria in Indiana. With proper
stewardship, we can do a lot to keep it that way.
Apply streptomycin with the first (king) bloom,
followed by full bloom and possibly petal fall,
depending how quickly flowers cycle through
bloom to petal fall.

If your orchard has a history of fire blight, I would
strongly encourage you to consider applying
Apogee or Kudos(Prohexadione-Ca). Apogee is a
growth regulator that does not directly kill the
fire blight bacterium, but reduces shoot growth
and vigor, thereby increasing plant resistance.
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Apogee suppresses apple shoot growth when
applied near petal fall as a single spray, or as
several applications over time. Apple response to
Apogee depends upon the cultivar, timing, rate of
application, crop load, and even geographical
location (This is all covered in the spray guide,
pp. 47-49 in the Midwest Fruit Pest Management
Guide ). Regardless of this variability, Apogee
remains the best management tool available for
controlling the shoot blight phase of fire blight
that growers may be faced with after a freeze.

lucky enough to still have peaches and other
stone fruit, be sure to protect your crop with
iprodione (Rovral, Meteor) at bloom. Do not apply
iprodione after petal fall.
To control blossom rot and peach scab at shuck
split, I like a final application of Bravo
Weatherstik (FRAC M), but other options include
FRAC 11 (Abound; FRAC 7-11 Luna Sensation,
Merivon or Pristine); FRAC 1(Topsin M) with or
without captan; and FRAC 3(Indar, Inspire Super,
Rhyme, Topguard Specialty Crop) or the premix
Topguard EQ (FRAC 3+11). FRAC 3 fungicides
improve powdery mildew management, if you are
struggling with PM control.

Finally, unless you are still at bloom,
streptomycin use is not recommended. Its
efficacy (along with the plant growth regulator,
Apogee) is restricted to use at bloom, followed up
once or twice through petal fall. No antibiotic is
recommended for trauma blight. In Indiana,
where there are no reports of streptomycin
resistant fire blight bacteria, there is no need to
use any other antibiotic.

Finally, if bacterial spot has been a problem,
apply fire line or mycoshield at 7-day intervals
from petal fall/shuck split to first cover. Avoid
copper if the conditions are wet, and see the
Midwest Fruit Pest Management Guide for more
information.

Figure 1. Possible ooze at bloom.

Figure 3. Brown rot blossom blight. Photo by
Norm Lalancette, Rutgers University.

Figure 2. Fire blight crook and canker.
Stone Fruit

Figure 4. Bacterial spot/shot hole of stone fruit.

Fire blight isn’t the only problem affecting
blooms. Brown rot blossom blight never sleeps,
and is particularly active under wet, moderate
temperatures, like we have now. For those of you

Freeze Warning- Grapevine
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Susceptibility & Protection

Northern Indiana on April 27, 2022; source:
https://www.weather.gov/

(Miranda Purcell, mrpurcel@purdue.edu)

Cold temperatures throughout March and April
have led to delays in grapevine phenology
ranging from 7-14 days behind normal. Generally
speaking, later bud break reduces the risk of
spring frost damage. However, warm weather
over the weekend has progressed bud
development greatly. Buds are in various stages
of growth across the state, ranging from bud
break to 4-5 inches of shoot growth in Southern
parts of the state. A freeze warning is now in
effect for Northeast Indiana and Ohio this week.
See Figures 1 & 2.

The critical temperature, or the temperature at
which damage can occur, ranges from 30° F for
shoots with three leaves to 28° F for varieties at
bud break.
Preventing frost damage prior to freeze event:
-Double pruning: Double pruning is a practice
that involves pruning back to 2-3x the desired
number of buds in the late winter/early spring,
then pruning back to desired bud count at or
around bud break. This method delays the
growth of basal buds via apical dominance.
-Delayed pruning: Pruning encourages shoot
growth, so the later pruning occurs, the more
delayed phenology will be and the more
protected buds are from cold injury
-Cover Crop Management: Bare soils absorb more
heat and are warmer than soils with a cover crop;
if grass or a cover crop is present, mow to <2
inches to maximize heat absorption
Preventing frost damage during a freeze event:
-Wind machines: Wind machines can be effective
if an inversion layer is present; in this case, wine
machines can increase the temperature by 50%
of the temperature difference

Figure 1. Freeze warnings and forecast temperatures in
the United States on April 27, 2022; source:
https://www.weather.gov/

-Overhead irrigation: Using overhead irrigation
during a frost event can prevent frost damage by
retaining the temperature of the plant tissue at
~32° F because a small amount of heat is
released when water freezes; be advised that
severe damage may occur if this process is not
executed properly
For more information:
Understanding and Preventing Spring Frost and

Figure 2. Freeze warnings and forecast temperatures in
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Freeze Damage to Grapes, Penn State University
Extension

crown rot, or a combination of these.
This research will attempt to determine where
the disease exists in Indiana and how the disease
may be controlled. Results of these studies will
be reported here when completed. The North
American Strawberry Growers Association is
sponsoring this research.

Grapevine Frost/Freeze Damage I: Background
and Prevention, University of Maryland Extension
Prevention and Management of Frost Injury in
Wine Grapes, North Carolina State Extension

New Strawberry Disease
(Wenjing Guan, guan40@purdue.edu)

A new strawberry disease has been found in
Indiana and researchers are looking for samples
to determine the extent of the problem. The
disease, caused by a species of the fungus
Neopestalotiopsis, has been reported in several
southeastern states and other countries where it
causes leafspots, fruit spots and a plant decline.
In Indiana, the disease has been reported to
cause a leafspot (Figure 1) and a plant decline.

Figure 1. A leaf spot caused by Neopestaliopsis sp., a new
strawberry disease to Indiana.

Researchers are asking commercial growers who
believe that they may have observed the disease
to contact the Purdue University Plant and Pest
Diagnostic Clinic. The PPDL will waive sample
handling fees for these samples until the
researchers obtain the desired number of
samples for the survey. Updates will be posted to
the Hotline and to the PPDL website. Samples
from multiple strawberry varieties and different
types of production fields (matted row,
plasticulture, high tunnel) are encouraged.

Strawberry Chat, April
Episode Recording and May
Episode Register
(Wenjing Guan, guan40@purdue.edu)

Listen to Strawberry Chat Episode 2. The episode
was recorded on April 6, 2022, it featured Dr.
Bruce Bordelon talking about spring activities for
the strawberry matted-row system.

Information required for each sample:

Are you interested in participating live in the next
strawberry chat? It will be 12:00 -1:00 pm, May 4,
2022. Our guests will be Dr. Janna Beckerman
and Mr. Austin Pearson.
Janna is a plant pathologist from Purdue
University. Janna will discuss spring disease
management and a weather-based tool for
disease forecast.

1. Strawberry variety
2. Growing method: Matted row or
plasticulture
3. Location (state and county) where grown
4. Approximate date of planting or year of
matted row culture.
5. Symptoms observed: Leaf spot, fruit rot,
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Austin is a climatologist from Midwestern
Regional Climate Center. Austin will bring us
climatologists’ insight on frost/freeze prediction.
Register for May strawberry Chat:
https://purdue-edu.zoom.us/meeting/register/tJM
oc-ChpjwpE9YPWUid9hTgUqQWgAEAJ20v
After registering, you will receive a confirmation
email containing information about joining the
meeting.

Strawberry Field Day
(Wenjing Guan, guan40@purdue.edu)

Time: Thursday, May 12, 2022, 1:30-4:00 pm
EST
Location: Southwest Purdue Ag Center, 4369 N.
Purdue Rd, Vincennes, IN, 47591
Register:
https://purdue.ca1.qualtrics.com/jfe/form/SV_dgK
5N8Ws9m2cJWC, or call 812-886-0198
Visit strawberry research at Southwest
Purdue Agriculture Center; see strawberry
production on a plastic culture system, in
high tunnels, and in bench systems.
Discuss season extension in strawberry
production, and understand challenges
faced by each production system.

Protecting pollinators during
bloom
(Elizabeth Yim Long, long132@purdue.edu)

Throughout the state, most of us are in some
stage of tree fruit bloom and as fruit producers,
you all know how important insect pollinators are
for ensuring good fruit set and even quality!
Whether you’re producing tree fruits, nuts, or
small fruit (even grapes, although they aren’t
dependent on insect pollinators), we know that
the more visits blooms receive, the better. So, as
we say every year, to maximize pollination, it’s
important to protect and support pollinators in
your fruit systems in two key ways: Do not spray
pesticides during bloom, especially insecticides,
and leave the dandelions and wildflowers in your
orchards and yards so the early season bees
have extra ‘groceries’ on the landscape to
benefit from.
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When most of us think of pollinators, we first
think of the bees, but there are also many kinds
of flies, butterflies, and even beetles that can
contribute to pollination of our crops. In the bee
group, there are also many different species with
different life history strategies: some bees live in
colonies, while others live alone, and whether
they are living as a group or individually, nests
may be located in the ground, in woody stems, or
in tree holes.

insecticides and fungicides during bloom
and resist the urge to spray those
dandelions with herbicides.
There has been a strong focus on protecting
pollinators from pesticides in the last decade and
as part of these efforts, pesticide labels have
been updated with specific statements and
pictures to help us identify which products are
especially toxic to bees and when during the
season they should not be sprayed on fruit and
vegetable crops. Generally speaking, insecticides
are most toxic to pollinators, followed by
fungicides, and then herbicides. Although
herbicides may be the least toxic to pollinators,
don’t underestimate how important they can be,
as products that eliminate important flowering
resources that bees may be using throughout the
season. If you ever have questions about the
toxicity of pesticides to beneficial insects, like
pollinators, or ideal timing of application to
reduce harmful impacts on beneficial insects,
please reach out to your county extension
specialist and they can help and loop us in too!

Bees and other pollinating insects are drawn to
flowers as a source of food and nectar, and the
color and smell of flowers also play a role in
attracting them. In the case of bees, the hairs on
their bodies are even adapted to attract tiny
pollen particles through electrostatic energy!!
Because their survival is linked to flowers of all
kinds, pollinators will still visit blooms/flowers
that have been sprayed with pesticides and can
be poisoned by contact, or by eating pollen or
nectar contaminated with sprays. The impacts of
pesticide exposure may be immediate, with lots
of bees dying quickly, or they may be chronic,
with bees slowly getting sicker and weaker over
time and less able to handle stressors in their
environment. Regardless of the impact, the
longevity and health of these insects can be
compromised if we don’t use pesticides properly
and judiciously. While many fruit producers are
likely aware of this, it can be key for homeowners
too! Beyond the orchard, we can also support
pollinators at this time of year by allowing the
dandelions and other spring wildflowers in our
yards to grow and bloom, so these busy insects
have access to multiple food sources as they
ramp up efforts to feed their young. Be sure that
any insecticides you’re applying in your yards
and landscapes do not drift over onto blooming
flowers that might be visited by bees. For all
these reasons, the best way to protect
these valuable and hard-working insects is
to avoid spraying trees and shrubs with

Here’s to a good bloom for all fruit producers and
the buzz of bees and pollinators in your orchards!

Figure 1. A honeybee visiting an apple blossom. Photo: E.
Y. Long

Climate & Weather
(Beth Hall, hall556@purdue.edu)
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Lots of wet days, not a lot of rain

(for May 5-11, 2022) are favoring cooler-thannormal temperatures with near-normal
precipitation amounts. The climatological normal
amount of precipitation for this period ranges
from 0.75-1.5 inches with maximum daily
temperatures ranging between 70°F to 80°F

It seems to be a big challenge these days to find
two or more consecutive days without
precipitation. What is interesting is the
precipitation isn’t always coming in great
amounts, but enough to impact any outdoor
plans. For example, will it be dry enough for
enough days to justify dragging out all those
patio cushions? When would be a good time to
apply patio sealer if the label recommends 48
hours of dry conditions? Will be ground be dry
enough this weekend to plan an outdoor social
activity? While it seems it has been raining most
every day, Indiana is starting to show signs of a
precipitation deficit. Figure 1 shows the amount
of precipitation received over the past 30 days
represented as the percentage of the 30-year
normal amount for that same period. Ignoring
that green bullseye in Jackson County (likely an
erroneous data value), most of the state has
received less than the average amount. Eastern
and central Indiana counties have only received
50% to 75% of the normal amount of
precipitation. Interestingly, we are not seeing
serious impacts yet from abnormally dry our
even drought conditions primarily due to the
cooler temperatures. Lower temperatures
reduce the rate of evapotranspiration so what
precipitation has fallen has been keep soil
moisture levels near normal as well as surface
streams and ground water supplies. However, as
temperatures increase and vegetation begins to
flourish, conditions may change so be aware and
prepare in advance for potential moisture stress.

Figure 1. Total precipitation from May 30, 2022
through April 28, 2022 represented as a
percentage of the 1991-2020 climate normal
amount for the same period.

Figure 2. Modified growing degree day (50°F /
86°F) accumulation from April 1-27, 2022.

Figure 3. Modified growing degree day (50°F /
86°F) accumulation from April 1-27, 2022,
represented as the departure from the
1991-2020 climatological average.

Average temperatures over the past 30 days
have been around 2 degrees below normal,
causing accumulated growing degree days to lag
behind the climatological average for this time of
year. Figures 2 and 3 show accumulations since
April 1st along with the departure from the
climatological departure. The 8-14-day outlooks

New 24(c) Special Local Need
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Label Allows for Spring
Stinger® Herbicide
Application in Strawberry

The Office of the Indiana State Chemist created a
new web page for special local need pesticide
labels. For this and other special local need
pesticide labels, visit this website:
https://oisc.purdue.edu/pesticide/special_state_re
gistrations.html

(Stephen Meyers, slmeyers@purdue.edu)

Historically Stinger® herbicide application in
Indiana strawberries was limited to post-harvest.
A new 24(c) Special Local Needs Label now
includes a spring application (Figure 1).

What weeds are controlled by Stinger®?
Stinger® is effective on select, broadleaf weeds.
It will not control grasses. It is primarily used for
composite and legumes weed control. It is a
good option for weeds such as thistles, clovers,
docks, and dandelions. For established perennial
weeds like Canada thistle, multiple applications
can provide better control. See the full product
label for more information on weeds controlled
and suppressed.

Why does it matter?

What is the use rate?

A spring application of Stinger® will help to
manage certain difficult-to-control broadleaf
weeds in the spring. This will reduce reliance on
hand-weeding, reduce competition between
strawberries and weeds during the fruit
development stage of growth, and help to control
weeds before they set seed (Figure 2).

The spring use rate is 1/3 pint per acre. A second
application can be made post-harvest, but the
total applied cannot exceed 2/3 pints per acre
per year.
What is the pre-harvest interval?
The spring application requires a minimum of 30
days between application and harvest. For early
strawberries varieties in Southern Indiana, it may
be too late to use Stinger® herbicide this spring.
For growers in Northern Indiana or with later
varieties, a spring application this year is still
possible.

Spring temperatures,
pollination- a refresher
(Peter M Hirst, hirst@purdue.edu, (765) 494-1323)

Spring temperatures
It seems like spring is progressing slowly, and in
some respects it is. At this time of the year, the
rate of plant development depends largely on
temperature. The warmer it is, the faster plants
develop. Early in the season we hope for cool

Figure 2. Canada thistle and dandelion are abundant in a
strawberry field in Central Indiana, spring of 2021. Note
that the dandelion has already gone to seed.

Where can I find the new label?
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above 60, and preferably in the 70s. In many
parts of the state temperatures over the next
week are forecast to be in the 60-70 range so
hopefully we’ll have good pollination weather and
have good fruit set.

weather to slow down bud development. This is
so buds don’t develop too much early in the
season and become vulnerable to frost damage.
This year is highlighted with the thick black line
on the graph. As you’ll see, we’re about average
for the last few years. Most of the recent upswing
in the accumulated GDD is due to a few warm
days last weekend.

Chemical thinning
(Peter M Hirst, hirst@purdue.edu, (765) 494-1323)

We’re getting close to the time when growers
need to make chemical thinning decisions – for
many the most perplexing and risky decision
they will make all year. This is usually a tricky
call to make. Remember that only about 5-10%
fruit set is usually enough for a full crop. In other
words, 90 out of 100 flowers can drop from the
tree, and we would still have too many
developing fruitlets and would need to thin.

Lafayette temperatures

Pollination – a refresher
Then a little later in the spring, we’re hoping for
warmer weather for good pollen tube growth.
As we all know, apples require cross pollination,
so for example Golden Delicious pollen will not
fertilize Golden Delicious flowers. We rely on
bees and other insects to transfer pollen from
one apple variety to another. Most apples will
successfully pollinate most other varieties, with
the exception of triploid varieties such as
Jonagold and Winesap. Once the pollen is
transferred to the stigmatic surface of a flower, it
has to be recognized and then grow down the
style to fertilize the ovule resulting in a seed and
fruit set. Generally, without seeds, apple fruits
will not develop adequately. The problem here is
that the ovule is only receptive for a few days so
rapid pollen tube growth down the style is
necessary. And this all depends on the
temperature. When it’s 50-60 F, pollen tube
growth is slow, and don’t grow much at all when
it’s cooler than 50F. Above 60 F and pollen tube
growth is much quicker and fruit set is much
more likely. So now that we have open flowers in
many parts of the state, we’re hoping for days

As apple crops approach petal fall, it’s time to
start chemical thinning.
The effectiveness of a chemical thinner
application depends on many factors, and to hit it
just right takes as much art as science. That’s a
fancy way of saying that we don’t really
understand why different orchards respond
differently to a given thinner application. But we
know they do. That’s why it’s impossible to
develop a recipe approach to thinning. So let me
explain a little about how thinners work, then
discuss some specific strategies.
From the time of bloom and for the next month
or so, there are thousands of flowers and
developing fruitlets on the tree, struggling to get
enough resources to grow. On a semi-dwarf tree,
there can easily be 5000 flowers (yes, we’ve
counted!). By resources I mean food in the form
of carbohydrates. These carbohydrates come
from stored sources in the tree but especially
from leaves taking light energy and converting it
to carbohydrates through the photosynthetic
process. At this time of year, leaf area for
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photosynthesis is limited, so there is a shortage
in the supply of carbohydrates. Because the
demand exceeds the supply, fruitlets compete for
carbohydrates and the strong survive. The weak
flowers or fruitlets lose out and drop off, which
we call fruit drop or June drop. The thinners we
commonly use in Indiana exacerbate this
shortage, so that even more fruitlets drop off.
Some, like NAA, reduce photosynthesis so there
is less carbohydrate supply. Others (such as
Sevin) decrease the flow of carbohydrates from
leaves to fruitlets, thereby also decreasing the
supply. The Maxcell-type thinners increase
respiration, burning up more carbohydrates so
less is left over for developing fruitlets. So in
these 3 different ways, thinners increase the
shortfall of carbohydrates resulting in increased
fruit drop. Keeping this in mind allows growers to
predict the response to thinners from year to
year. For example, a lot of cloudy weather soon
after bloom means less light for photosynthesis,
less carbohydrate and increased fruit drop. In
that situation growers may want to back off a
little with their thinner rates. Thinners work best
when the weather is warmer. The optimal
temperature is around 70˚F and below 60 you
may as well not bother – most thinners are not
going to have much effect when it’s that cool.
When the temperature is 80˚F or above, be
careful – thinners can have very strong effects at
those temperatures. Dr. Jim Schupp at Penn.
State University knows more about thinning than
anyone I know. Jim says “There is no “safe”
thinner at high temperatures”. Tread
carefully.

It turns out that some of our most biennial
varieties (Fuji, Golden Delicious) are also some of
the more difficult to thin. So not only is thinning
more difficult, the consequences of inadequate
thinning are greater. Keep in mind your own
experience on your orchard, but with Fuji you
might want to start with a full rate of Maxcell
soon after petal fall. Wait a full 2 weeks to see
the response to the thinner application before
applying more thinners. If another application is
needed, I’d suggest ONE of the following,
depending on how aggressive you want to be. In
order from conservative to most aggressive, I’d
suggest:
Maxcell again
Sevin
Maxcell + sevin
Maxcell + ethrel
Maxcell + oil
Keep in mind these are general thoughts based
on my experience and published research, but
things work a little differently on different farms,
so mix these thoughts with your own experience
to come up with a plan. Most products do not thin
Fuji enough. I’d put NAA/NAD, carbaryl and
ethephon in this category. I’d stay away from
NAA and NAD because of the tendency to form
pygmies. Starting at petal fall gives you some
time for a follow up application 2 weeks later if
necessary and spreads the risk. This is often
referred to as “The Nibble Approach”. The single
application approach is putting all your eggs in
one basket and too risky for many growers.

It is the policy of the Purdue University that all persons have equal opportunity and access to its educational programs, services, activities, and facilities
without regard to race, religion, color, sex, age, national origin or ancestry, marital status, parental status, sexual orientation, disability or status as a
veteran. Purdue is an Affirmative Action Institution. This material may be available in alternative formats. 1-888-EXT-INFO Disclaimer: Reference to
products in this publication is not intended to be an endorsement to the exclusion of others which may have similar uses. Any person using products
listed in this publication assumes full responsibility for their use in accordance with current directions of the manufacturer.
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