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CROP CONDITIONS: 
 
Strawberries: Mulch removal was completed for most growers by early-April - 
earlier than last year due to warm temperatures in March and no snow.  Some 
crown injury in Day Neutral varieties has been reported in some locations but 
June Bearing varieties appear to have suffered little damage. Brambles: Summer 
fruiting varieties are beginning to push growth on floricanes with leaves visible 
and beginning to expand.  No flower tissue visible yet for most varieties but will 
come quickly as temperatures warm up.  A significant amount of dieback is likely 
following this winter’s fluctuating temperatures, the severe cold in February and 
the cold in early April following a warm March. It may not be possible to fully 
assess the extent of winter damage until growth is farther along. Some shoots may 
begin growing and then wilt from sublethal damage. Primocane varieties are 
showing some new growth but only a few inches so far. Brambles in tunnels are 
further along and should be monitored for two-spotted spider mite. Blueberries: 
Bushes are generally at budswell to tight cluster around the region.  Some areas 
my see winter injury from cold temperatures in February but there is likely to be 
more damage from the hard freeze in early April.  The extent of freeze damage 
will be more evident in a couple of weeks but could be enough to impact yield.  
Winter Moth egg hatch was extended over a long time period this year due to 
fluctuating temperatures.  This made timing spray applications very tricky. Check 
buds for evidence of caterpillars.  Infested bushes can be sprayed now if buds are 
at or past tight cluster stage.  Look for apothecia (fruiting cups) of the 
overwintered Mummyberry beneath the bushes after spring rains.  If high 
infections were seen last year, be prepared to protect against this disease this year.  
Grapes: Vines are still fairly dormant or just beginning budswell in most 
locations.  It isn’t clear yet how much winter injury has occurred; this will be 
more apparent soon.  Be prepared to scout for flea beetle at budswell. 

Update To 2015-16 New England Small Fruit Management Guide – There are 
some updates for labeled materials for small fruit insect, disease and weed 
management since printing the New England Small Fruit Management Guide.  
These updates are summarized in a document at https://ag.umass.edu/fruit.  The 
online version of the guide will have these updates incorporated over the next few 
weeks. 
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ENVIRONMENTAL DATA 
The following growing-degree-day (GDD) and precipitation data was collected for an approximately one week period, 
April 7 through April 13. Soil temperatures and phenological indicators were observed on or about April 13. Total 
accumulated growing degree days (GDD) represent the heating units above a 50° F baseline temperature collected via 
our instruments for the 2016 calendar year. This information is intended for use as a guide for monitoring the 
developmental stages of pests in your location and planning management strategies accordingly. 

Region/Location GDD  
 

Soil Temp  
(°F at 4" depth) 

Precipitation  
(in inches) 

Time/Date of 
Readings 

 1-Week Gain 2016 Total Sun Shade 1-Week Gain  
Cape Cod 5 53 55 46 1.65” 3:00 PM 4/13 
Southeast 7 54 55 48 1.45” 3:15 PM 4/13 
North Shore 0 48 43 41 0.97” 10:00 AM 4/13 
East 1 58 53 50 1.60” 3:30 PM 4/13 
Metro West 3 38 41 39 1.31” 5:45 AM 4/13 
Central 4 58 39 39 1.56” 8:15 AM 4/13 
Pioneer Valley 0 41 44 42 1.23” 11:30 AM 4/13 
Berkshires 0 37 43 42 1.23” 9:30 AM 4/13 

AVERAGE 3 48 47 43 1.39”  
n/a = information not available 

(Source: UMass Landscape Message #4, April 15, 2016) 

STRAWBERRY 
 

Spring Strawberry Chores 
Sonia Schloemann, UMass Extension 

 
Established plantings: 
1. Straw mulch removal – Remove straw mulch from 
strawberry rows in late-March to early April. Keep straw 
between the rows to help suppress weeds and reduce 
splashing from rain or irrigation. For fields where 
delaying bloom to avoid frost is desired, delaying mulch 
removal can be a useful technique. Check plants 
frequently and be sure to remove mulch before any plant 
growth begins. Delayed mulch removal can delay bloom 
by up to a week. 

2. Floating row covers – Set out floating row covers as 
soon as straw mulch is removed on fields where early 
bloom is desired. Remember to remove row covers as 
soon as plants beneath them are blooming to insure good 
pollination of the flowers. Failure to remove row covers 
can result in poor pollination and misshapen 
unmarketable fruit.  Covers can be pulled back over for 
frost protection if needed, although irrigation will protect 
to a lower temperature.  See more below. 

3. Spring weed control – Calibrate weed sprayer before 
season starts. Apply pre-emergent herbicides to dormant 
strawberries. See the 2015-16 New England Small Fruit 
Pest Management Guide (https://ag.umass.edu/fruit/ne-
small-fruit-management-guide) for detailed 
recommendations. 

4. Frost Protection – be sure that overhead irrigation for 
frost protection is in place and running properly before it 
is needed. Pump failures and blown irrigation lines are no 

fun at 2:00 in the morning. The next issue of Berry Notes 
will carry detailed information about frost protection. 

5. Insect and disease management – Calibrate sprayer 
before season starts.  Order scouting supplies (traps, 
pheromones, etc.) and anticipated spray materials and 
store properly. 

New plantings: 
1. Site preparation – Prepare field properly well in 
advance of planting. This means doing site work (e.g., 
drainage, running irrigation mains, picking stones, etc.), 
and making soil adjustments (e.g., soil pH, organic 
matter, etc.). 

2. Preplant weed management – Some pre-plant 
herbicides must be applied 30 days prior to planting. Keep 
this in mind. Some herbicides can be applied shortly 
before or after planting See the 2015-16 New England 
Small Fruit Pest Management Guide 
(https://ag.umass.edu/fruit/ne-small-fruit-management-
guide) for detailed recommendations. 

Planting– 
a. Check condition of plants on arrival and contact 

nursery if you have concerns. 

b. Keep dormant plants moist (but not wet) and cold 
(32 F̊) until planting. 

c. Lay out planting scheme before taking plants out of 
cold storage or have field ready before delivery if 
no cold storage is available. 
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d. d. Make sure transplanter is in good running order 
before planting day. 

e. e. Soak roots in water for up to an hour before 
planting. Do not allow plants to sit in water much 
longer before planting but make sure they are moist 
until planted. 

f. f. Set plants so the middle of the crown is at the 
soil surface (not to deep or too shallow). This may 
take some fine-tuning of the planter. 

g. g. Irrigate immediately after planting to settle soil 
around the plants. 

h. h. Recheck planting depth after irrigation and make 
adjustments as needed. 

 
Trial Update: High Tunnel Strawberry Variety Evaluation 

Wenjing Guan, Purdue University 
 
Last August, we set up a high tunnel strawberry variety 
trial at Southwest Purdue Agricultural Center. There are 
10 strawberry varieties including 3 day-neutral varieties 
and 7 June-bearings. Thanks to the nice fall weather, we 
did have a fall/winter harvest on day-neutral (Albion, 
Sweet Ann and San Andrea) and two early June-bearing 
varieties (Sweet Charlie and Radiance).  

In the winter, we 
covered the plants 
with row covers at 
the nights when 
temperature was 
below 32° F (Fig 3), 
and took the covers 
off when 
temperature inside 
high tunnel was 
above 60° F. 
Majority of the 
cultivars stopped 

growing in the winter, except 
‘Radiance’. We tried to save those 
‘Radiance’ flowers growing in the 
winter, and harvested a few ‘Radiance’ 
berries in January and February. 
However, we realize even those 
flowers survived the low temperatures, 
it is difficult for them to be completely 
pollinated.  

In late January, we pruned all the dead 
leaves. This is a very helpful strategy 
to control pests in the spring. Starting 
in late February, many new leaves 

emerged. Plant size almost doubled compared with that in 
the winter. Currently, almost all the varieties have entered 
the blooming stage (Fig 4). How to pollinate these flowers 
while maintaining an ideal temperature (50° F - 80° F) 
inside the high tunnel becomes our biggest challenge at 
this time. We tried to use a leaf blower to pollinate 

flowers in early February, but it was 
not very efficient. We lost some early 
flowers because of the lack of 
pollination. Since we started to open 
the tunnel, pollination improved 
dramatically. Several green fruit are 
growing now (Fig. 5). We are looking 
forward for an early harvest coming 
very soon. Please watch for our 
updates in the next issues of Facts for 
Fancy Fruit. (Source: Facts for Fancy 
Fruit, Vol. 16, Issue 1, April 4, 2016) 
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RASPBERRIES/BLACKBERRIES 
 

Spring Bramble Chores 
Sonia Schloemann, UMass Extension 

 
Established Plantings:  
1. Pruning and trellising - Finish pruning before 
budbreak by removing spent floricanes and thinning 
remaining canes to 6-8” apart. Keep row with to no more 
than 18” at the base. These practices allow for good air 
circulation and light penetration within the canopy and 
benefit fruit quality. 

2. Spring weed control – Calibrate herbicide sprayer 
before season starts. Apply pre-emergent herbicides 
according recommendations in the 2015-16 New England 
Small Fruit Pest Management Guide 
(https://ag.umass.edu/fruit/ne-small-fruit-management-
guide). Hand-weed trouble spots with perennial weeds if 
needed. 

3. Insect and disease management – Calibrate sprayer 
before season starts.  Order scouting supplies (traps, 
pheromones, etc.) and anticipated spray materials and 
store properly. A dormant lime-sulfur application can help 
control cane and spur blights but must be applied before 
green tissue appears. 

New Plantings 
1. Site preparation – Prepare field properly well in 
advance of planting. This means doing site work (e.g., 
drainage, running irrigation mains, picking stones, etc.), 
and making soil adjustments (e.g., soil pH, organic 
matter, etc.). 

2. Preplant weed management – Some pre-plant 
herbicides must be applied 30 days prior to planting. Keep 
this in mind. Some herbicides can be applied shortly 
before or after planting See the 2015-16 New England 
Small Fruit Pest Management Guide for detailed 
information. 

Planting –  
a. Check condition of plants on arrival and contact 

nursery if you have concerns. 

b. Keep dormant plants moist (but not wet) and cold 
(32 ̊F) until planting. Plant as soon as is feasible after 
delivery. 

c. Lay out planting scheme before taking plants out of 
cold storage or have field ready before delivery if no 
cold storage is available. 

d. If using a transplanter, be sure it is in good running 
order before planting day. 

e. Soak roots in water for up to an hour before planting. 
Do not allow plants to sit in water much longer 
before planting but make sure they are moist until 
planted. 

f. Set dormant plants at the same depth as they were in 
the nursery.  This may take some fine-tuning of the 
planter. Trim ‘handles’ to 6” at planting. 

g. Irrigate immediately after planting to settle soil 
around the plants. 

h. Apply a layer of organic mulch to help suppress 
weeds until plants are well established. Mulching is 
only recommended in raspberries during the 
establishment year. In subsequent years, mulch can 
lead to rot at the base of canes from excess moisture. 

i. Seed row middles to slow growing sod such as hard 
fescue to reduce soil erosion. 

 

BLUEBERRY 
 

Spring Blueberry Chores 
Sonia Schloemann, UMass Extension 

 
Established Plantings:  
1. Spring weed control – Calibrate herbicide 
sprayer before season starts. Apply pre-emergent 
herbicides according recommendations in the 2015-16 
New England Small Fruit Pest Management Guide 
(https://ag.umass.edu/fruit/ne-small-fruit-management-
guide). Hand-weed trouble spots with perennial weeds if 
needed. 
2. Frost/Freeze Damage – Be prepared for heavy 
frost/freeze events during bloom with frost protection.  
More detail on this in the next issue of Berry Notes.  Note 
that frost damage to blossom tissue can result in more 

infection by mummy berry so fungicide applications soon 
after a frost event is recommended. 
3. Insect and disease management – Calibrate 
sprayer before season starts.  Order scouting supplies 
(traps, pheromones, etc.) and anticipated spray materials 
and store properly. A dormant lime-sulfur application can 
help control cane and spur blights but must be applied 
before green tissue appears. 
New Plantings 
1. Site preparation – Prepare field properly well in 
advance of planting. This means doing site work (e.g., 
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drainage, running irrigation mains, picking stones, etc.), 
and making soil adjustments (e.g., soil pH, organic 
matter, etc.). 
2. Preplant weed management – Some pre-plant 
herbicides must be applied 30 days prior to planting. Keep 
this in mind. Some herbicides can be applied shortly 
before or after planting See the 2015-16 New England 
Small Fruit Pest Management Guide for detailed 
information. 
Planting –  
a. Check condition of plants on arrival and contact 

nursery if you have concerns. 
b. Keep dormant plants moist (but not wet) and cold 

(32 ̊F) until planting. Plant as soon as is feasible after 
delivery. 

c. Lay out planting scheme before taking plants out of 
cold storage or have field ready before delivery if no 
cold storage is available. 

e. Soak roots in water for up to an hour before planting. 
Do not allow plants to sit in water much longer before 
planting but make sure they are moist until planted. 

f. Set dormant plants at the same depth as they were in the 
nursery.  This may take some fine-tuning of the planter. 
Trim ‘handles’ to 6” at planting. 

g. Irrigate immediately after planting to settle soil around 
the plants. 

h. Apply a layer of organic mulch to help suppress weeds 
until plants are well established. 

i. Seed row middles to slow growing sod such as hard 
fescue to reduce soil erosion. 

 

Blueberry Disease Fast Fact Sheet; Mummy berry 
Dena Fiacchino, Cathy Heidenreich, and Wolfram Koeller, Cornell University 

 
What: Mummy berry is caused by the fungus, Monilinia 
vaccinii-corymbosi, and is one of the most important 
blueberry diseases in New York State. If left untreated, 
mummy berry can reduce yields by 30-40%. Early control 
and detection is necessary to reduce the impact of this 
disease.  

When: The fungus overwinters in 
infected berries, or “mummies” on the 
soil under bushes. Mushroom-like 
structures (apothecia) grow out of the 
mummies (Figure 1). In early spring, 
ascospores are released from the 
apothecia to infect the newly emerging 
leaf tissue. These spores are 
disseminated by wind and rain. This 
step is the primary or shoot blight phase 
of the disease. Shoot blight symptoms 
typically develop 2 weeks after 
infection. Infected shoots and leaves 
wilt, turn brown, and die (Figure 2). 
Masses of secondary spores (conidia) 
are produced on infected shoot surfaces 
(Figure 3), which then infect flower 
blossoms, starting the second phase of 
the disease. 

Where: Mummy berry occurs in most 
regions where blueberries are 
commercially grown. This fungus only 
infects cultivated blueberries and a few 
wild blueberry species. Generally, the disease is introduced 
from neighboring infected plantings or from wild 
blueberries in nearby woods. 

How: Under moist conditions in early spring, apothecia 
begin to form from mummified fruit remaining on the soil 

surface. The apothecia slowly develop as moisture levels 
and temperatures rise. At low temperatures such as 35° F, 
spores mature slowly taking 10+ hours to release, however 
at an increased temperature of 61° F, apothecia take about 

4hrs to fully mature.  

Conidia form on infected shoots, then 
are carried to flower blossoms by wind 
and pollinating bees (who are tricked by 
color changes and sugar secretion into 
thinking that the infected leaves might 
be flowers). Once the fungus has been 
introduced to the flower, it will 
germinate with the pollen and slowly 
infect the developing fruit. Evidence of 
blossom infection does not appear until 
the fruit begins to ripen. As normal 
berries ripen, the infected berries begin 
to shrivel and turn a pinkish color. 
(Figure 4) These "mummy berries" 
become filled with fungus, and have a 
hard grayish white center.  

They fall to the ground, shrivel up 
becoming pumpkin- shaped, and turn 
dark brown or black. These serve as an 
inoculum source the following spring 
when apothecia form and disease cycle 
begins again. 

Control Strategies: Mummy berry can 
be a difficult disease to control. An integrated pest 
management program including both cultural and chemical 
control strategies is needed for best results. The best time to 
achieve control of this disease is during the primary 
infection phase. 
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Once you have looked at the field and see open flowers 

and checked the weather and see that the temperature is 

supposed to get down to 26° F. You need to decide if you 

are going to turn on the system that night.  I would not 

turn on the system if the temperature were forecast to fall 

below 24 F.  If windy conditions (more than 10 MPH) 

were forecast I would not turn on the system at all.  When 

you turn the system on and start to irrigate the air 

temperature will fall in the field. This is because the water 

is evaporating and cooling the air.   The dryer the air, the 

greater the temperature falls.  How dry the air is will 

dictate when you turn the system on.   This can be 

calculated from the dew point, which is measured with a 

wet bulb thermometer on a sling psychrometer. 

Once you start the system it is necessary to keep it 

running until the ice starts to melt on its own.  If your 

system fails and the ice dries out and begins to evaporate 

it will change from a blueberry heating system to an 

effective refrigeration system that can significantly reduce 

your crop.  As long as water drips from the ice the system 

is working.  If the ice is clear, this indicates the system is 

working properly and the water is freezing uniformly. 

When can I stop irrigating? 

Stop irrigating when the ice is melting and temperature is 
rising. Ice breaking free from branches indicates water is 

forming under the ice and it is likely safe to quit. 

Normally this is when temperatures are above freezing 

and rising. Beware of sudden dips in the temperature soon 

after sunrise. 

Soil surface considerations 

Some frost avoidance can be gained by keeping the soil 

surface clean of vegetation, moist and packed. Moist soils 

have a large capacity to capture and store heat energy 

during sunny days, and release heat to maintain air 
temperature during cold nights. Weeds, sod, and plant 

residues insulate the soil from the sun and reduce heat 

capture. In addition, tall grass and weeds raise the 

effective ground level. This is important since cold air is 

heavier than warm air, and settles along the ground and in 

the lowest areas of fields. If fields are covered with foot 

tall grass or weeds, flower buds a foot higher in the 

canopy may be injured during a frosty night. Mowing 

fields with tall weeds is worthwhile. 

Another consideration is that moist soils have a higher 

heat capacity than dry soils, and packed soils absorb more 

heat than recently cultivated soils. It is not worthwhile to 

cultivate just before a frost. Some growers attempt to 

irrigate during the day prior to predicted frosts in order to 

increase the water content of the soil Wet soil will absorb 

more heat. This may be of some value if water is applied 

early in the day, and there is ample sun to warm the wet 

soil. Irrigating late in the day or on cloudy days will not 

increase soil temperatures and provide more heat at night. 

The bottom line is that clean, moist, and packed soil 

surfaces absorb the most radiant energy during the day, 
and protect from frost by releasing this heat during the 

night. (Source: Michigan State University Extension – 

VanBuren County Blueberry Pages) 

 

 

Blueberry Disease Fast Fact Sheet; Mummy berry 
Dena Fiacchino, Cathy Heidenreich, and Wolfram Koeller, Cornell University 

 

What: Mummy berry is caused by the fungus, 

Monilinia vaccinii-corymbosi, and is one of the 

most important blueberry diseases in New 

York State. If left untreated, mummy berry can 

reduce yields by 30-40%. Early control and 

detection is necessary to reduce the impact of 

this disease.  

When: The fungus overwinters in infected 

berries, or “mummies” on the soil under 
bushes. Mushroom-like structures (apothecia) 

grow out of the mummies (Figure 1). In early 

spring, ascospores are released from the 

apothecia to infect the newly emerging leaf 

tissue. These spores are disseminated by 

wind and rain. This step is the primary or 

shoot blight phase of the disease. Shoot 

blight symptoms typically develop 2 weeks 

after infection. Infected shoots and leaves 

wilt, turn brown, and die (Figure 2). Masses 

of secondary spores (conidia) are produced 

on infected shoot surfaces (Figure 3), which 

Figure 1. 
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then infect flower blossoms, starting the second phase 

of the disease.  

Where: Mummy berry occurs in most regions where 

blueberries are commercially grown. This fungus only 
infects cultivated blueberries and a few wild blueberry 

species. Generally, the disease is introduced from 

neighboring infected plantings or from wild blueberries 

in nearby woods. 

How: Under moist conditions in early spring, apothecia 

begin to form from mummified fruit remaining on the 

soil surface. The apothecia slowly develop as moisture 

levels and temperatures rise. At low temperatures such 

as 35° F, spores mature slowly taking 10+ hours to 

release, however at an increased temperature of 61° F, 
apothecia take about 4hrs to fully mature. 

Conidia form on infected shoots, then are carried to 

flower blossoms by wind and pollinating bees (who are 

tricked by color changes and sugar secretion into 

thinking that the infected leaves might be flowers). 

Once the fungus has been introduced to the flower, it 

will germinate with the pollen and slowly infect the 

developing fruit. Evidence of blossom infection does 

not appear until the fruit begins to ripen. As normal 

berries ripen, the infected berries begin to shrivel and 

turn a pinkish color. (Figure 4) These "mummy berries" 

become filled with fungus, and have a hard grayish 

white center.  

They fall to the ground, shrivel up becoming pumpkin-

shaped, and turn dark brown or black. These serve as an 

inoculum source the following spring when apothecia 
form and disease cycle begins again.  

Control Strategies: Mummy berry can be a difficult 

disease to control. An integrated pest management 

program including both cultural and chemical control 

strategies is needed for best results. The best time to 

achieve control of this disease is during the primary 

infection phase. 

• Rake or disk soil beneath the blueberry bushes or cover the 

fallen mummy berries with a 3-4 inch mulch layer before 

apothecia appear in the spring. 

•  Apply 200lbs/A of 50% urea to burn out apothecia. 

• Fungicides may be used to control this disease during both 

disease phases. For control of the primary infection phase 

applications should begin at green tip and continue on 7-10 

day intervals when conditions favor infection. 

For secondary infection control, make applications 

beginning at bloom on the same type of schedule. Different 

fungicides are required to control primary vs. secondary 

infections. 

For more information see Cornell Pest Management 

Guidelines for Berry Crops [or 2008 New England Small 

Fruit Pest Management Guide]. Apply all pesticides 

according to label rates and instructions. 

References: 

1. Caruso, F.L., and Ramsdell, D.C. (eds.) 1995. 

Compendium of Blueberry and Cranberry 

Diseases. APS Press, St. Paul Minn. 

Figure 3.  

Figure 2.  

Figure 4. 
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• Rake or disk soil beneath the 
blueberry bushes or cover the fallen 
mummy berries with a 3-4 inch mulch 
layer before apothecia appear in the 
spring.  

• Apply 200lbs/A of 50% urea to burn 
out apothecia. 

• Fungicides may be used to control this 
disease during both disease phases. For 
control of the primary infection phase 
applications should begin at green tip 
and continue on 7-10 day intervals 
when conditions favor infection. 

For secondary infection control, make 
applications beginning at bloom on the 
same type of schedule. Different 
fungicides are required to control 
primary vs. secondary infections. 

For more information see Cornell Pest 
Management Guidelines for Berry 
Crops [or 2008 New England Small 
Fruit Pest Management Guide]. Apply 

all pesticides according to label rates and 
instructions. 

References:  
1. Caruso, F.L., and Ramsdell, D.C. (eds.) 
1995. Compendium of Blueberry and 
Cranberry Diseases. APS Press, St. Paul 
Minn. 
2. DeMarree, J.B., and Wilcox, M.S. 1947. 
Fungi Pathogenic to Blueberries in the 
Eastern United States. Phytopathology 37: 
487-506. 
3. Pritts, M.P. and Hancock, J.F. (eds.) 
1992. Highbush Blueberry Production 
Guide. Northeast Regional Engineering 
Service, Ithaca, NY. 
4. Schilder, Annemiek. 2005. Michigan 
Blueberry Facts: Mummy Berry. 
http://www.blueberryfacts.org/mummyberr
yguide. html. 
(Source: New York Berry News, Vol. 5, No. 
2, March 31, 2006) 

 

 

 
Critical Cold Temperatures for Blueberries 

Mark Longstroth, Michigan State University
 

1 – Dormant or tight bud 2 – Bud swell 3 – Tight cluster 

   
Plant part: Flower bud. Description: 
No visible swelling of the fruit buds. 
Bud scales tightly closed. No visible 
signs of growth. 

Plant part: Flower bud. Description: 
First sign of     growth as plant growth 
begins in the spring. Visible swelling 
of the   flower buds; outer bud scales 
begin to separate at the tip revealing 

Plant part: Flower. Description: 
Individual flowers are distinguishable 
in the flower cluster. This bud stage 
can   tolerate 20 to 23°F (-7 to -5°C). 
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then infect flower blossoms, starting the second phase 

of the disease.  

Where: Mummy berry occurs in most regions where 

blueberries are commercially grown. This fungus only 
infects cultivated blueberries and a few wild blueberry 

species. Generally, the disease is introduced from 

neighboring infected plantings or from wild blueberries 

in nearby woods. 

How: Under moist conditions in early spring, apothecia 

begin to form from mummified fruit remaining on the 

soil surface. The apothecia slowly develop as moisture 

levels and temperatures rise. At low temperatures such 

as 35° F, spores mature slowly taking 10+ hours to 

release, however at an increased temperature of 61° F, 
apothecia take about 4hrs to fully mature. 

Conidia form on infected shoots, then are carried to 

flower blossoms by wind and pollinating bees (who are 

tricked by color changes and sugar secretion into 

thinking that the infected leaves might be flowers). 

Once the fungus has been introduced to the flower, it 

will germinate with the pollen and slowly infect the 

developing fruit. Evidence of blossom infection does 

not appear until the fruit begins to ripen. As normal 

berries ripen, the infected berries begin to shrivel and 

turn a pinkish color. (Figure 4) These "mummy berries" 

become filled with fungus, and have a hard grayish 

white center.  

They fall to the ground, shrivel up becoming pumpkin-

shaped, and turn dark brown or black. These serve as an 

inoculum source the following spring when apothecia 
form and disease cycle begins again.  

Control Strategies: Mummy berry can be a difficult 

disease to control. An integrated pest management 

program including both cultural and chemical control 

strategies is needed for best results. The best time to 

achieve control of this disease is during the primary 

infection phase. 

• Rake or disk soil beneath the blueberry bushes or cover the 

fallen mummy berries with a 3-4 inch mulch layer before 

apothecia appear in the spring. 

•  Apply 200lbs/A of 50% urea to burn out apothecia. 

• Fungicides may be used to control this disease during both 

disease phases. For control of the primary infection phase 

applications should begin at green tip and continue on 7-10 

day intervals when conditions favor infection. 

For secondary infection control, make applications 

beginning at bloom on the same type of schedule. Different 

fungicides are required to control primary vs. secondary 

infections. 

For more information see Cornell Pest Management 

Guidelines for Berry Crops [or 2008 New England Small 

Fruit Pest Management Guide]. Apply all pesticides 

according to label rates and instructions. 

References: 

1. Caruso, F.L., and Ramsdell, D.C. (eds.) 1995. 

Compendium of Blueberry and Cranberry 

Diseases. APS Press, St. Paul Minn. 

Figure 3.  

Figure 2.  

Figure 4. 
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then infect flower blossoms, starting the second phase 

of the disease.  

Where: Mummy berry occurs in most regions where 

blueberries are commercially grown. This fungus only 
infects cultivated blueberries and a few wild blueberry 

species. Generally, the disease is introduced from 

neighboring infected plantings or from wild blueberries 

in nearby woods. 

How: Under moist conditions in early spring, apothecia 

begin to form from mummified fruit remaining on the 

soil surface. The apothecia slowly develop as moisture 

levels and temperatures rise. At low temperatures such 

as 35° F, spores mature slowly taking 10+ hours to 

release, however at an increased temperature of 61° F, 
apothecia take about 4hrs to fully mature. 

Conidia form on infected shoots, then are carried to 

flower blossoms by wind and pollinating bees (who are 

tricked by color changes and sugar secretion into 

thinking that the infected leaves might be flowers). 

Once the fungus has been introduced to the flower, it 

will germinate with the pollen and slowly infect the 

developing fruit. Evidence of blossom infection does 

not appear until the fruit begins to ripen. As normal 

berries ripen, the infected berries begin to shrivel and 

turn a pinkish color. (Figure 4) These "mummy berries" 

become filled with fungus, and have a hard grayish 

white center.  

They fall to the ground, shrivel up becoming pumpkin-

shaped, and turn dark brown or black. These serve as an 

inoculum source the following spring when apothecia 
form and disease cycle begins again.  

Control Strategies: Mummy berry can be a difficult 

disease to control. An integrated pest management 

program including both cultural and chemical control 

strategies is needed for best results. The best time to 

achieve control of this disease is during the primary 

infection phase. 

• Rake or disk soil beneath the blueberry bushes or cover the 

fallen mummy berries with a 3-4 inch mulch layer before 

apothecia appear in the spring. 

•  Apply 200lbs/A of 50% urea to burn out apothecia. 

• Fungicides may be used to control this disease during both 

disease phases. For control of the primary infection phase 

applications should begin at green tip and continue on 7-10 

day intervals when conditions favor infection. 

For secondary infection control, make applications 

beginning at bloom on the same type of schedule. Different 

fungicides are required to control primary vs. secondary 

infections. 

For more information see Cornell Pest Management 

Guidelines for Berry Crops [or 2008 New England Small 

Fruit Pest Management Guide]. Apply all pesticides 

according to label rates and instructions. 

References: 

1. Caruso, F.L., and Ramsdell, D.C. (eds.) 1995. 

Compendium of Blueberry and Cranberry 

Diseases. APS Press, St. Paul Minn. 

Figure 3.  

Figure 2.  

Figure 4. 
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paler interior bud scales. This bud 
stage can usually tolerate cold 
temperatures of 10 to 15°F (-12 to -
9°C). 

4 – Early pink bud 5 – Late pink bud 6 – Full bloom 

   
Plant part: Flower. 
Description: Expanding flowers are 
readily visible and have separated. The 
pink corolla tubes (petals) are short 
and closed. This bud stage can tolerate 
23 to 25°F (-5 to -4°C). 

Plant part: Flower. Description: 
Individual flowers fully developed. 
Expanded corollas are now white but 
still closed. This bud stage can tolerate 
24 to 27°F (-4.4 to -2.8°C). 

Plant part: Flower. Description: 
Most of the   flowers on the bush have 
opened. The bloom stages can tolerate 
28°F (-2.2°C). 

7 - Petal fall 

 
Plant part: Flower. Description: The 
corolla tubes are falling off the 
flowers, revealing small green fruit. 
This is the most vulnerable stage to 
freeze injury. Damage can occur at 
32°F (0°C). 

  
GRAPE 
 

Spring Frost and Grapevines 
Tony Wolf, Virginia Tech 

 
Wish I could say that there’s a fool-proof method of 
protection, but not much has changed on this ancient 
problem. Ed Hellman has a good overview of frost 
avoidance measures on the eXtension website 
(http://www.extension.org/) [enter “grapes frost 
avoidance” in the search box, upper right]. Some of my 
own comments from a number of years ago still 
resonate: 

• It’s mostly about site selection and putting the early 
budding varieties higher on a slope  (passive control), 
but there are some active measures that can be 
implemented, depending on your circumstances, such 
as use of wind machines (mast-mounted and 
helicopters), use of  sprinkler frost control, and input of 
heat into the vineyard. Irrigation and heaters are rarely 
used in Virginia vineyards, but wind machines and 
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contracting with helicopter services are used more 
commonly. Helicopter services (Warrenton and 
Richmond, for example, have helicopter services) are 
often based at metropolitan airports. Explore these 
services and their costs well in advance of a potential 
frosty morning if you choose to use this means of 
protection. 

• Mow cover crops to increase soil heating during the 
day. 

• Wind machines: Inspect, fuel and test solid-set wind 
machines well in advance of their need.  Mobile, 
tractor-powered are fans and heaters are also available 
and offer some measure of protection. Overhead 
irrigation is another alternative, but requires large 
amounts of water and can cause more injury than 
protection if not correctly used. 

• Avoid use of crop oils after bud break if you are in a 
frost-prone site (note, research has shown some bud-
break delay with some varieties when dormant oils are 
applied to vines in the  dormant period, well before bud 
break) 

• Efficacy of prophylactic sprays (“night before” 
measures) to minimize frost injury are generally 

ineffective – they promise much but generally fail to 
deliver. That said, there is some research occurring at 
Penn State with “KDL” a potassium-containing 
fertilizer. Results from 2014 were inconclusive, as no 
frost occurred at the 25 study vineyards. The study is 
being repeated this year. 

• With some variance due to wind speed, cloud cover, 
and the relative dryness of the air, the temperatures 
(degrees F) that will damage grape buds and shoots are: 
- dormant bud < 20˚F 

- dormant swollen 26˚F 

- burst bud 28˚F 

- one leaf unfolded 28 – 29˚F 

- two leaves unfolded 29 – 32˚F 

• What happens if your vines get frosted? Should you 
rush out and remove the frosted shoots? Not much 
point. I covered this (my opinion) in an earlier 
Viticulture Notes: (http://www.arec.vaes.vt.edu/alson-
h-smith/grapes/viticulture/extension/news/vit-notes-
2010/vn-june-2010.pdf) and will stick to that response. 

(Source: Virginia Vitculture Notes: Vol. 30, April 
2015) 

 
GENERAL INFORMATION 

 
Crop Insurance and the Spring of 2016 

Tom Smiarowski and Paul Russell, UMass Extension Risk Management Program 
 
Are you concerned with the weather extremes we have 
seen in the last few years? We have seen 2 winters with 
unusually cold temperatures that may have affected your 
perennial crop production. We have also seen more 
incidents of hail, drought and large nor’easter storms. 
Anyone of these perils can destroy a fruit crop in a matter 
of hours.  

Maybe you can absorb a loss here and there and still 
survive, or maybe you’d like some level of insurance 
coverage!  

Crop insurance is available for apples in all of 
Massachusetts and peaches in Hampshire, Franklin, 
Middlesex and Worcester counties. All other perennial 
crops are covered by, USDA Farm Service Agency 
(FSA), Non-Insured Crop Disaster Assistance Program 
(NAP).  

Example: The following chart shows the coverage and 
premiums for 1 acre of strawberries. 
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Basic coverage, commonly called catastrophic coverage 
provides 50% yield protection @ 55% of the established 
price. Other levels (50%, 55%, 60%, 65%) provide 
protection 100% of the established price. 

Beginning farmers, historically underserved farmers, 
and limited resource farmers pay no administrative 
fee and calculated premiums are reduced by 50%.  

The sales closing date for all perennial crops is November 
20, 2016 whether it’s Federal Crop Insurance for apples & 

peaches (designated counties) or FSA’s Noninsured Crop 
Disaster Assistance Program (NAP). 

It may be too late to do anything about coverage for your 
2016 crops but take a close look at how 2016 pans out and 
then determine if Federal Crop Insurance and/or NAP can 
provide you with some peace of mind in the event that a 
weather related event affects your crop(s)! 

 
	  
	  	  

Perimeter Trap Cropping for Spotted Wing Drosophila Control  
Mary Concklin, UConn Visiting Associate Extension Educator 

 

Spotted wing drosophila (SWD) is an invasive insect 
pest that was first discovered in the USA in California 
in 2008 and entered CT in the late summer of 2011. The 
arrival of SWD caught CT growers and university and 
research staff off-guard resulting in almost complete 
loss of late season blueberries and fall berry crops in 
2011. The SWD lays its eggs in berries as they are 
maturing and the resulting larvae then feed on berries 
making them unmarketable. This has wreaked havoc 
particularly with berry crops that are harvested mid-
summer through the fall as the SWD populations 
increase exponentially throughout the growing season. 
Late season blueberries, late summer blackberries and 
raspberries, fall brambles and day-neutral strawberries 
(fall strawberries/ever-bearing strawberries) are some 
of the preferred crops that now require pesticide 
applications once or twice per week in order to 
maintain close to a SWD-free marketable product.  

A variety of trap colors, styles and lures have been 
tested to try to determine an effective method of 
monitoring SWD populations. In 2013, ‘trapping out’ 
was tested in CT, RI and ME using baited traps 
throughout the plantings. It was not successful or cost 
effective.  

Proposed solution  
Perimeter trap cropping (PTC) has been successfully 
utilized in vegetable crops for many years. This project 
used that concept by using an established planting of 
fall red raspberries as the trap crop for the SWD, 
planted around a day-neutral strawberry planting. A 
separate field of day-neutral strawberries was 
established without the raspberries planted around 
them. The raspberries and strawberries were monitored 
for the presence of SWD with traps and fruit 
inspections. Insecticide applications were made only to 
the raspberries, spraying from the inside of the block 
out, to avoid spraying the day-neutral strawberries. It 
was expected that the raspberries would either intercept 

the SWD as they entered the field or the SWD would 
find the raspberries more appealing than the 
strawberries, and the pesticide applications would 
control them before they had a chance to infest the day-
neutral strawberries. If successful, PTC would provide 
another management tool for berry growers to use to 
control SWD without applying pesticides to the 
strawberries.  

Procedure: 
 The trap crop plot consisted of five 350 ft. long double 
rows of Seascape day-neutral strawberries planted in 
May 2014 on black plastic surrounded by an established 
365 foot long row of Caroline fall red raspberry 12 feet 
to the east, and a 365 foot long row of Polana fall red 
raspberry 12 feet to the west of the Seascape. A row of 
Caroline raspberries were planted across the ends of the 
straw-berry row 6 feet to the north and south; The 
check plot consisted of five double rows of Seascape 
strawberries planted 200.5 feet to the east of the trap 
crop plot with mature apple and peach trees located 
between the two treatments.  

As mentioned above, insecticides were applied to the 
ripening raspberries against SWD by spraying from the 
inside and blowing outward. This reduced the chances 
of insecticide drift onto the strawberries protected by 
the raspberry trap crop. No insecticides were applied to 
either the trap crop-protected or check plot strawberry 
blocks.  

Mature strawberry and raspberry fruit were randomly 
sampled weekly for the presence of SWD larvae 
beginning in mid-August and continuing through 
October in 2014 and through September in 2015.  

Trece traps were set out in the raspberries and 
strawberries. The drowning solution from the traps was 
collected weekly and poured through coffee filters, 
which were then placed under a microscope to make 
counting SWD adults easier. 
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Results:  
In 2014, larval infestation (4%) in the strawberries 
protected by the trap crop lasted for a single week 
which ended on October 2nd. The raspberry larval 
infestation occurred during a five week period from 
September 4 through October 2, and ranged from 2% to 
18%. The infestation in the check plot strawberries 
began September 4 and continued off and on weekly 
through October 16, with infestations of 2%, 0%, 4%, 
0%, 6%, 12%, and 24%.  

In the strawberries protected by the trap crop, no SWD 
were caught in traps the first three weeks although they 
were present in the traps in the raspberries during this 
interval. Trap captures began in the trap crop plot 
strawberries September 11, peaked October 2 and 
continued in lower numbers through October 23. 
Raspberry SWD trap captures were immediate, 
beginning on  

August 21 and sustained throughout until Oct 23. 
Although SWD were present in the trap crop plot 
strawberry trap, they appeared to prefer the raspberry 
fruit over the strawberry fruit. SWD trap captures in the 
check plot strawberries began August 29 and continued 
through October 23.  

In 2015, larval infestation in the strawberries protected 
by the trap crop occurred only during two weeks, 
ending on August 24 and September 8, at 2% each 
week. The raspberries were infested beginning August 
24 and continuing through September 28 with a range 
of 2% to 14 %, with the sole exception of the week 
ending on September 8 which had zero fruit infested. 

The check plot strawberry infestation was almost 
identical to the trap crop-protected strawberry 
infestation: two weeks at 2% each, the remainder weeks 
had 0% infestation. Although there was a difference 
between the strawberry fruit infestation in the two plots 
in 2014, there was no significant difference in 2015.  

Conclusions:  
The goal for this project was to achieve at least 90% 
SWD-free strawberry fruit in the trap crop protected 
strawberries. Based on these results, the use of 
raspberries surrounding the strawberries made a 
difference in the strawberry fruit infestation of SWD. 
Trap crop-protected strawberries never had less than 
96% SWD-free fruit in either year, so fruit were 
marketable through-out the experiment.  

Infestation rates of the check plot strawberries were 
expected to be very high as no insecticides were 
applied. However, infestation rates in the check plot 
were lower than expected and well within the 90% 
SWD-free goal, with the exception of the weeks of 
October 9 and 16, 2014. During those two weeks in 
October, SWD-free fruit dropped to 88% and 76% 
respectively – an unacceptable level for commercial 
production. Those two weeks also correspond to the 
highest SWD trap captures in the check plot.  

It is possible the distance between the two plots at 
200.5 feet, even with tree fruit between, was not enough 
to overcome the attractiveness of the raspberries in the 
trap crop plot, and resulted in low populations in the 
check plot strawberries.  

Data from the two years of this study indicate that 
raspberry fruit are more attractive to SWD than 
strawberry fruit and can function as an effective trap 
crop for strawberries. This pilot study shows promise 
for the use of PTC for SWD management. Trials are 
needed at additional farms to discern if the relation-ship 
holds in different environments.  

Funding has been provided by the Specialty Crop Block 
Grant Program of the Agricultural Marketing Service, 
U.S. Department of Agriculture, awarded and 
administered by the Connecticut Department of 
Agriculture. Award # 6678 

(Source: UConn Crop Talk, Vol. 12, Issue 2, April 
2016) 

 
Upgrade and Calibrate to Optimize Your Backpack Sprayer  

Lee Stivers, Penn State University 
 

Backpack sprayers are very useful tools for crop farmers 
to have on hand. Whether your farm is large or small, 
newly established or centuries old, certified organic or 
conventional, there is a spot for a backpack sprayer or two 

on your farm. However, to make the most of a backpack 
sprayer, we recommend that you make some upgrades to 
the sprayer wand assembly and of course, keep your 
sprayer calibrated.  
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There are a many advantages to using backpack sprayers 
on the farm. Commonly used for spot-spraying 
herbicides, backpack sprayers can also be used to apply 
fungicides, insecticides, foliar fertilizers, and many other 
products very efficiently. Backpack sprayers are 
inexpensive, so you can 
have multiple sprayers set 
up for specific uses. 
Backpack sprayers are 
simply designed, so are easy 
to fill, clean, repair and 
maintain. Unlike larger 
sprayers, backpack sprayers 
are connected directly to the 
operator's arm and brain, 
allowing higher precision 
applications. 

John Grande and Jack Rabin 
of Rutgers did some really 
great work on backpack 
sprayers a few years ago, 
and have posted a 
comprehensive set of 
resources for growers on 
selecting the best models for 
their needs, upgrading 
standard parts to improve 
function, calibrating 
backpack sprayers, and 
measuring small amounts of 
products as used in 
backpack sprayers. In this 
article, we'll concentrate on 
just a couple of these. 

Spray wand conversion: 
Most backpack sprayers are 
generally well designed and built, with the exception of 
the spray wand. The spray wand consists of a flexible 
hose connected to the tank pump, a stiff wand with a 
trigger handle, and a simple flood nozzle at the end. These 
parts are usually made of plastic, with little to no ability to 
make adjustments. John Grande has developed a method 
to dramatically improve the functionality of a backpack 
sprayer by replacing the plastic spray wand with one 
custom assembled using compatible, off-the-shelf 
components from a sprayer supply company. The total 
cost of retrofitting a backpack sprayer with a new wand is 
around $200. 

The new wand includes several key components. First, it 
includes a CF valve, which solves a key problem of 
calibrating a backpack sprayer with a typical wand. In 
most backpack sprayers, the output from the nozzle 
increases and decreases as the pressure in the tank varies. 
You can't really calibrate a sprayer unless the flow rate is 
uniform over time. With a CF valve built into the spray 
wand, the sprayer will only spray when the tank pressure 

is high enough to maintain output pressure and hence, 
flow rate. When the pressure drops below the CF valve's 
working pressure, flow stops completely, a clear sign to 
the operator that they need to pump more air into the tank 
in order to continue spraying. 

Another important component 
of the retrofitted wand is the 
inclusion of a standard nozzle 
body and cap. This allows you 
to change nozzles depending on 
the product, application, or 
conditions. It is a simple thing 
to switch between flat fan, 
hollow cone and flood nozzles, 
or nozzles of different droplet 
sizes. Finally, adding a barbed 
swivel to the wand so that it 
can be easily pointed and 
positioned makes operating the 
sprayer a lot more comfortable. 

Sprayer calibration: Now that 
you have the backpack sprayer 
retrofitted, it is important to 
calibrate it so that you can 
apply products accurately and 
according to labelled rates. 
Three factors are required to be 
determined for calibration: 

A constant spray output or 
volume. The retrofitted wand 
will give us a constant output, 
and the manufacturer of the 
nozzle will provide the output 
rate for each nozzle at a given 
pressure. But you can check the 

output rate by following these steps: Half fill the sprayer 
with water, pump the sprayer, point the tip into a 
container, and squeeze the trigger handle for one minute 
(timed). Determine the volume collected per minute and 
convert the flow rate to gallons per minute by dividing by 
128 (since there are 128 ounces in one gallon). Now you 
have nozzle output in gallons per minute (GPM). 

A constant walking travel speed. It is very important to 
practice your walking speed, and to do this on the actual 
ground you will be walking on when operating the 
sprayer. Mark off 100 feet on the uneven ground, and 
time how long it takes to walk it. Do this several times so 
that the time is consistent. Most people's comfortable 
walking speeds fall in the range of 2.0 MPH (34 seconds 
to walk 100 feet) to 2.5 MPH (27 seconds) to 3.0 MPH 
(23 seconds). Now you have your walking speed in miles 
per hour (MPH). 

Knowing and maintaining the spray width. Each 
nozzle type is manufactured with a spray angle and a 
recommended spray height which provides a known 

Note: information for this article is drawn from 
"Don't Overlook Backpack Sprayers for Small-
Scale Farms" by John Grande and Jack Rabin, 
Rutgers. 
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width listed in the parts catalog. Make sure you hold the 
boom at a constant height when spraying. 20" and 30" 
widths are common for 110 degree nozzles. Alternatively, 
you can spray water on an asphalt surface and measure 
the effective band width.  

You now have the measurements you need to calculate 
the output of your sprayer, as you will be operating it, in 
gallons per acre (GPA). 

GPA = (Nozzle GPM X 5,940) / (MPH X spray width 
inches) 

If gallons per 1,000 square feet is more useful for your 
purposes, substitute 136 for 5,940 in the formula above. 

Further details on backpack sprayer selection, 
modifications, and calibration can be found at Don't 
Overlook Backpack Sprayers for Small-Scale Farmers.  

(Source: Vegetable and Small Fruit Gazette, April 3, 
2015)  

 
 

 

SHORTS 
 

Spotted Wing Drosophila Survey 
 
The Specialty Crop Research Initiative (SCRI) project Sustainable Spotted Wing Drosophila (SWD) Management for 
US Fruit Crops, funded by NIFA, needs your help! This four-year project is developing national research and extension 
projects to minimize the impacts of SWD. They include new management tactics and programs, expanded pesticide 
registrations for SWD, and information and training on SWD for growers, extension agents, and others. In order to 
achieve this and ensure that the research and extension efforts match the needs of growers, the project is collecting 
information on the impacts of SWD on small fruit growers, current management practices and preferences, and your 
requirements for better management of SWD. Participation is voluntary, and the survey does not collect personally 
identifying information, and the data will only be analyzed and reported in aggregate form. The survey takes on average 
20-25 minutes to complete. Please complete the survey here: https://survey.ncsu.edu/swd/ 

 
 

New Small Fruit Fact Sheets Available from UMass Extension and UNH Cooperative Extension 
 
UMass Plant Diagnostic Lab has posted 2 new fact sheets of interest to New England berry growers.  One is on 
Nematode Pests of Raspberry (https://ag.umass.edu/fact-sheets/nematode-pests-of-raspberry) and the other is on 
Strawberry Mottle Virus and Strawberry Mild Yellow Edge Virus (https://ag.umass.edu/fact-sheets/strawberry-mottle-
virus-strawberry-mild-yellow-edge-virus).   These provide information on identification, transmission and management 
of these emerging concerns.  If you are concerned about the possibility of having these or other problems in your 
planting and require diagnostic assistance, please contact Dr. Angela Madeiras at the UMass Plant Diagnostics Lab.   

Dr. Alan Eaton also recently published a new fact sheet for New England berry growers.  It is on Raspberry Cane 
Maggot (http://extension.unh.edu/resources/files/Resource005935_Rep8322.pdf), which is different from Raspberry 
Cane Borer, but causes symptoms that are somewhat similar.  Raspberry Cane Maggot damage occurs about a month 
earlier than damage caused by Raspberry Cane Borer.  If you suspect that you might have this pest in your raspberries, 
contact your Extension Fruit Specialist for help confirming this pest.   
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Critical Spring Temperatures for Tree Fruit and Small Fruit Bud Stages 
Compiled by Mark Longstroth, MSU Extension 

 

Old standard temperature is the lowest temperature that can be endured for 30 minutes without damage. This chart also shows the temperature 
that will kill 10 % and 90 % of normal fruit buds. These numbers were taken from Washington (WSU), Michigan (MSU) and North 
Carolina (NCS) Extension Bulletins. Apple - WSU EB0913, Pears - WSU EB0978, Sweet Cherries - WSU EB1128, Peaches - WSU EB0914, 
Apricots - WSU EB1240, Tart Cherries - MSU Research. Rpt. 220, Portions of these bulletins are posted at Gregg Lang's Fruit Bud Hardiness 
Page at the MSU Horticulture Department (Source: MSU Fruit Program Frost/Freeze page http://web1.msue.msu.edu/vanburen/frost.htm) 
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Critical Spring Temperatures for Tree Fruit and Small Fruit Bud Stages ! 
Compiled by Mark Longstroth, MSU Extension 

 

Pome Fruit 

Apples 
Silver  

Tip 

Green  

Tip 

" inch  

green 

Tight  

Cluster 

First  

Pink 

Full  

Pink 

First  

Bloom 

Full  

Bloom 

Post 

 Bloom 

Old 

temp 10% 

kill 90% kill 

16  

15   

2 

16  

18  

10 

22  

23  

15 

27  

27  

21 

27  

28  

24 

28  

28  

25 

28  

28  

25 

29  

28  

25 

29  

28  

25 

Pears 
Bud 

 Swell 

Bud  

Burst 

Tight  

cluster 

First  

White 

Full  

White 

First  

Bloom 

Full  

Bloom 

Post  

Bloom 

Old 
temp 10% 

kill 90% kill 

18  
15   

0 

23  
20   

6 

24  
24  

15 

28  
25  

19 

29  
26  

22 

29  
27  

23 

29  
28  

24 

30  
28  

24 

Stone Fruit 

Apricots 
Bud 

 Swell 

Bud  

Burst 

Red  

Tip 

First  

White 

First  

Bloom 

Full  

Bloom 

In the  

Shuck 

Green  

Fruit 

Old 

temp 10% 

kill 90% kill 

--  

15  

-- 

23  

20   

0 

--  

22   

9 

25  

24  

14 

--  

25  

19 

28  

27  

22 

--  

27  

24 

31  

28  

25 

Peaches 
Bud 

 Swell 

Calyx  

Green 

Calyx  

Red 

 First  

Pink 

First  

Bloom 

Full  

Bloom 

Post  

Bloom 

Old 

temp 10% 

kill 90% kill 

23  

18   

1 

--  

21   

5 

--  

23   

9 

 25  

25  

15 

--  

26  

21 

27  

27  

24 

30  

28  

25 

European  

Plums 

Bud 

 Swell 

Side  

White 

Tip  

Green 

Tight  

Cluster 

First  

White 

First  

Bloom 

Full  

Bloom 

Post  

Bloom 

Old 

temp 10% 
kill 90% kill 

--  

14   
0 

--  

17   
3 

--  

20   
7 

--  

24  
16 

23  

26  
22 

27  

27  
23 

27  

28  
23 

30  

28  
23 

Sweet  

Cherries 
Bud 

 Swell 
Side  
Green 

Green  
Tip 

Tight  
Cluster 

Open  
Cluster 

First  
White 

First  
Bloom 

Full  
Bloom 

Post  
Bloom 

Old 

temp 10% 

kill 90% kill 

23  

17   

5 

23  

22   

9 

25  

25  

14 

28  

26  

17 

28  

27  

21 

29  

27  

24 

29  

28  

25 

29  

28  

25 

30  

28  

25 

Tart  

Cherries 

Bud 

 Swell 

Side  

Green 

Green  

Tip 

Tight  

Cluster 

Open  

Cluster 

First  

White 

First  

Bloom 

Full  

Bloom 

 

10% kill  

90% kill 

15   

0 

24  

10 

26  

22 

26  

24 

28  

24 

28  

24 

28  

24 

28  

24 

 

Small Fruits 

Concord Grapes First  

Swell 

Full  

Swell 

Bud  

Burst 

First  

Leaf 

Second  

Leaf 

Third  

Leaf 

Fourth  

Leaf 

10% kill 13 21 25 27 28 28 28 

90% kill -3 10 16 21 22 26 27 

Strawberries Buds Emerged Buds Closed Bloom Small Fruit 

Damage 10 22-27 28 28 

Blueberries Bud Burst Pink Bud Open Flower Petal Fall Green Fruit 

Damage < 20 < 25 27 28 28 

Old standard temperature is the lowest temperature that can be endured for 30 minutes without damage.  This chart also shows the 
temperature that will kill 10 % and 90 % of normal fruit buds.   These numbers were taken from Washington (WSU), Michigan (MSU) 
and North Carolina (NCS) Extension Bulletins. Apple - WSU EB0913, Pears - WSU EB0978, Sweet Cherries - WSU EB1128, Peaches - 
WSU EB0914, Apricots - WSU EB1240, Tart Cherries - MSU Research. Rpt. 220,  Portions of these bulletins are posted at Gregg Lang's 

Fruit Bud Hardiness Page at the MSU Horticulture Department (Source: MSU Fruit Program Frost/Freeze page 

http://web1.msue.msu.edu/vanburen/frost.htm)  
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POLLINATOR CORNER 
 
⇒ SARE Bulletin on Cover Cropping for Pollinators and Beneficial Insects: http://www.sare.org/Learning-

Center/Bulletins/Cover-Cropping-for-Pollinators-and-Beneficial-Insects.  

⇒ Michigan State University Bulletin E-2973 – Attracting Beneficial Insects with Native Flowering Plants at: 
http://nativeplants.msu.edu/uploads/files/E2973.pdf.  

⇒ Cornell University Bulletin – Wild Pollinators of Eastern Apple Orchards and How to Conserve Them at: 
http://www.fruit.cornell.edu/tree_fruit/resources/wild_pollinators.pdf   

 
 
UPCOMING MEETINGS: 
 
April 19, 2016 - Fruit Twilight Meeting at UMass Cold Spring Orchard, 393 Sabin St., Belchertown, MA. 5:30 PM. 1 

pesticide credit will be offered. Light dinner will be served. $20 meeting fee. Contact: Jon Clements, 413-478-
7219. Pre-registration is not necessary.  For more information see: https://ag.umass.edu/fruit/upcoming-events.  

April 20, 2016 - Fruit Twilight Meeting in cooperation with University of Rhode Island at The Big Apple Farm, 207 
Arnold St., Wrentham, MA.. 2 pesticide credits. Light dinner will be served. $20 meeting fee (except RIFGA 
members). Contact: Jon Clements, 413-478-7219, or Heather Faubert, 401-874-2967. Pre-registration is not 
necessary. For more information see: https://ag.umass.edu/fruit/upcoming-events.  

April 23, 2016 – Blueberry Pruning Workshop. 10am – noon. Brox Farm of NH, 1443 Quincy Rd., Rumney NH.  
Parking limited; please preregister by contacting Heather Bryant at heather.bryant@unh.edu, or 603-787-6944. 

April 27, 2016 – EPA Worker Protection Standard Train-theTrainer for Organic and Non-Certified Pesticide Users. 
Country Club of Pittsfield, 639, South St., Pittsfield MA.  8am – 11am.  The train-the-trainer workshops are 3 
hours long and will be held in Pittsfield, Hadley, Marlborough and East Wareham.  The registration fee is $28.00 
per person.  Participants will received the EPA WPS How to Comply Manual, WPS Pesticide Record Keeping 
book, EPA WPS Safety Poster, EPA WPS Trainer’s Manual, Certificate of Attendance, and the ability to train 
farmworkers in WPS. For information on registering for these workshops please refer to our website at 
www.umass.edu/pested Please contact Natalia Clifton, UMass Extension , 413-545-1044 or email 
nclifton@umass.edu.  

April 30, 2016 – Alternative Grapevine Propagation Study – Field Meeting 1. 1:00pm.  Hid-In-Pines Vineyard, 456 
Soper St. Morrisonville NY.  For more information or go register, call Abigail Henderson at: 518-746-2563 or see: 
http://enych.cce.cornell.edu/event.php?id=550  

May 5, 2016 – Conservation Biological Control Short Course. Bristol County Agricultural High School, Dighton MA. 
9am – 4:30pm. Participants will receive the Xerces Society’s Conservation Biological Control Toolkit which 
includes habitat installation guidelines and other relevant publications, and the Xerces’ book, Farming with Native 
Beneficial Insects. Certified Crop Advisor (6 CEUs) and Pesticide Applicator Continuing Education (PACE) (5 
CEUs) Available.  For more information see 
http://events.r20.constantcontact.com/register/event?llr=tnjebhdab&oeidk=a07ecep8vuj328eb9ec or contact: Jillian 
Vento, The Xerces Society at 503-232-6639 or pollinators@xerces.org  

May 12, 2016 - EPA Worker Protection Standard Train-theTrainer for Organic and Non-Certified Pesticide Users. 
Hadley Farms Meeting House, 41 Russell St., Rt 9, Hadley MA. 8am – 11am.  The train-the-trainer workshops are 
3 hours long and will be held in Pittsfield, Hadley, Marlborough and East Wareham.  The registration fee is $28.00 
per person.  Participants will received the EPA WPS How to Comply Manual, WPS Pesticide Record Keeping 
book, EPA WPS Safety Poster, EPA WPS Trainer’s Manual, Certificate of Attendance, and the ability to train 
farmworkers in WPS. For information on registering for these workshops please refer to our website at 
www.umass.edu/pested Please contact Natalia Clifton, UMass Extension , 413-545-1044 or email 
nclifton@umass.edu.  

Massachusetts Berry Notes is a publication of the UMass Extension Fruit Program, which provides research based information on integrated management of soils, 
crops, pests and marketing on Massachusetts Farms. No product endorsements of products mentioned in this newsletter over like products are intended or implied. 

UMass Extension is an equal opportunity provider and employer, United States Department of Agriculture cooperating. Contact your local Extension office for 
information on disability accommodations or the UMass Extension Director if you have complaints related to discrimination, 413-545-4800. 


