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Mean Departure of 32°F During Spring
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Critical Temperatures

Table 1-25. Critical temperatures for various frinits.

Stage of 10% kil 90% kill Stage of 10% kil 90% kill Stage of 10% kil 90% kill
development (°F) {°F} development (°F} ("F) development {°F} (°F)
Apples # Pears® Apricots
Silver tip 15 2 Scales separating 15 0 First swelling 15 -
Green tip 18 10 Blossom buds exposed 20 b Tip separates 20 0
1/2-inch green 23 15 Tight cluster 24 15 Red calyx 22 g
Tight cluster 27 21 First white 25 19 First white 24 14
First pink 28 24 Full white 26 22 First bloom 25 19
Full pink 28 25 First bloom 27 23 Full bloom 27 22
First bloom 28 25 Full bloom 28 24 In the shuck 27 24
Full bloom 28 25 Post bloom 28 24 Green fruit 28 25
Post bloom 28 25 ) @ For Red Delicious. Golden Delicious and
Sweet cherries Winesap are approximately 1 degree hardier.
Peaches Hirst swelling 17 5 Rome Beauty is 2 degrees hardier, except after
First swelling 18 i Side green 22 g petal fall when all cultivars are equally tender.
Calyx green 21 5 Green tip 25 14 ®For Bartlett. D' Anjou is similar but may bloom
Calyx red 23 9 Tight cluster 26 17 earlier and therefore may be more tender than
First pink 25 15 Open cluster 27 21 Bartlett at the same date.
El:ﬁtbﬂﬂn gg gl 2@: :;I;::ren g; gg ;_i‘xclapted f1'01}1 1 9_89 Spray C—'u;f_dejm' Tree Fruirs
in Eastern Washingion. Bulletin EBO419 EH.
Post bloom 28 25 Full bloom 28 25 Beers, coordinator
Post bloom 28 25

©R Crassweller


http://treefruit.yakima.wsu.edu/weatherbuds/budhardiness/BudCharts/Peach Bud Chart EB0914.pdf

Frost Damage to Flower Buds

* Depends upon
— Stage of flowering — king bloom vs. pink
— Wind
— Humidity
— Cultivar
— Tree Vigor
— Weather Prior to Frost
— Rate of Thawing

©R Crassweller



DISTRIBUTION OF INCOMING RADIATION
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Methods of Heat Transfer

METHODS OF HEAT TRANSFER
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BASIC ENERGY EXCHANGE
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Types of Freezes

ADVECTION

Figure 01, Valli, V. J. 1971. Basic princidples of freeze occurrence and the prevention of freeze damage to crops.
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FORMATION OF INVERSION
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AREA UNDER INVERSION THAT MUST BE
HEATED TO PREVENT CRITICAL TEMPERATURES
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VERTICAL TEMPERATURE IN ORCHARD
UNDER INVERSION
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Inversion




EACH HEATER ADDS ITS HEAT
TO THE INVERSION LAYER
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Clouds



Dewpoint: temperature at which moisture
begins to condense from an air mass.

The more water vapor in the air the
higher the dewpoint

If the dewpoint 1s above freezing the
temperature drop will be slower.

Low dewpoints indicate dry air and more
difficulty in heating the orchard.



Frost Damage Symptoms
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Passive Methods of Frost
Protection

» Site Selection
* Solls
—Soil color — dark
—Soll water content
—Soll type — gravelly
* Ground cover management



Effects of Ground Cover on Temperatures

Bare, firm, moist ground warmest
Shredded cover crop,

moist ground 15°F colder
Low-growing cover crop 1°-3°F colder
Dry, firm ground. 2°F colder
Freshly disked, fluffy ground 2°F colder
High cover crop 2°-4°Fcolder
Where cover crop restricts 6°-8°F colder

air drainage



Active Methods of Frost Control

Heaters

Wind Machines

Helicopters

Over-tree Irrigation

Under-tree lrrigation

lce-nucleating bacteria

Application of “anti-freeze™ materials
Frost Avoidance






“Frost Dragon”®
Mobile Propane Heater




Wind Machines




HEATING BY MIXING

WITH FANS
150  FT.
\.4 TEMPERATURE
125 \
— \\
N\
100 i /
75 /
CRITICAL
TEMPERATURE /
0 _ / WIND
MACHINE
/ LEVEL
25 g = .
| i

- -

| ! 1 ! ] 1 ! ' | i x
20 22 24 26 28 0 2 M4 B B OF

Figure 16




Image from Phil Brown Welding Corp.
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Sprinkling During Frost

 Amt. of water depends upon
temperature & environmental conditions
(0.1 to 0.15 In/hr)

* Intermittent sprinkling 1 on 3 off
« Can protect down to 24F

* Turn off when ice Is melting and
temperatures are rising

* Normally a permanent set up



Frost Avoidance

* Frost Avoidance through Bloom Delay
effective but...
reduced fruit set
copious amounts of water



Other Methods Mentioned

* Helicopters
* Under — tree Irrigation

» |ce-nucleating bacteria destruction®

» Application of “anti-freeze” materials™
— ethephon, soybean oil, ABA, nutrients

*To date, no scientifically validated materials have proven successful in field
trials



Credits

» Colored drawings adapted from Valli, V.
J. 1971. Basic principles of freeze
occurrence and the prevention of freeze
damage to crops. USDA.

» Polar vortex image from Accuweather
* Other photos from R. M. Crassweller



