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Cold tolerance of selected tropical fruit crops -
estimated temperatures for freeze damage

Atemoya, <32°F
Avocado,
— Mexican 18-26°F
— Guat. 25-28°F
— West In. 25-30°F

Banana, 28°F injury,

<28°F death

Carambola, mature 26-
28°F, young 27-32°F

Guava, mature 25-26°F,
young 2/-28°F

Jackfruit, <32°F
Key lime, 32°F




Cold tolerance of selected tropical fruit crops
- estimated tenmperatures for freeze damage.

‘Tahit’ lime, mature 22-
30°F, fruit 28°F, young
25-30°F

Longan, mature 24-28°F,
young 28-30°F

Loquat, dormant 10°F,
fruit 27-28°F

Lychee, mature 24-25°F,
young 28-32°F

Mamey sapote, mature
28°F, young <32°F

Papaya, <30°F
Passion fruit, <30°F




Factors affecting the susceptibility of tropical
fruit crops to cold damage

Genetic predisposition Cultural practices

Site selection (elevation, high fertilizer rates
slope, lakes/ocean) pruning

Plant vigor and health irigation - drought
Plant stage of growth Depth and duration of cold
Tree age or size temperatures

Predisposing environmental Number of freezing events
stresses




Monitoring the weather

General —local and AL your grove
national thermometers in shelters

— NOAA weather sling psychrometer or
— FAWN weather other dew point
Methods measuring device

— radio automated weather
telephone station equipment

™ visual and sensorial

W | observation
prlvate Services




IS freezing weather on the way?

Be on the alert fromfrom
late Nov. through March.
Be prepared by mid-Nov.
Jet stream pattern moving
cold air from NWto SE.

Low pressure system over
the SE, around the
Cardlinas and W. Virginia.

Large Arctic high pressure
system - large cold air mass.

Snow cover over md-west
and central US

A high pressure center just
west of Minnesota.

A high pressure center west
of Tallahassee, FL.
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IS freezing weather on the way?

Cold high pressure systems
which move out of Canada to
the south. These systerms
cross the US-Canadian
border anywhere from
Montana to \Wsconsin.

They take 2-4 days to reach
Horida.

Normally we experience two
days (nights) of freezing
weather. The first night is
usually an advective freeze
and the second night an
radiation freeze.

Caution: both types of freeze
may occur on the same
night.




Rules of thumb and what to watch for. ..

In advance of predicted
cold weather we
experience one or may
days when the
temperature does not
exceed 65°F.

Days when the
temperature Is at or
below 60°F at 3:00 PM
or earlier inthe
afternoon.

We experience 2 or more
days and/or nights of cold but
nonfreezing weather,
especially if they are
accompanied by wind.
Snow cover over the
northwest, miawest, and
middle US.

The forecast calls for a low
night-time dew point
temperature below 30°F or
less.




Other rules of thumb. ..

Record low
temperatures are
reported for the mid-
western US states.

Winds at the surface

(low level winds) are
blowing from the north-
northwest.

Horida is the predicted
target of a cold high
pressure system

Afair estimation of the lowest
temperature can be estimated
by subtracting 20 degrees off
the air (°F) temperature taken at
Sunset.

The predicted night time dew
point low s a fair estimate of the
lowest temperature (caution: dry
air may cause dew points to fall
further).




Types of freezing weather

Advective freezes are
freezes where a large cold
air mass brings freezing
and subfreezing
temperatures to Horida.
They are characterized by
windy conditions.

No inversion layer Is
established.

The heat fromall exposed
objects Is constantly
removed by the windy
conditions.

Is a more difficult type
freeze to protect trees
from




Types of freezing weather

Radiational freezes —
occur when there is little
or no cloud cover and
little or no wind.

Heat from all surfaces
radiate to outer space -
there is nothing to block
the escape of heat
waves fromthe earth’'s
surface.

A temperature inversion (T1) may
occur during a radiational freeze.

Warmer air (usually 30-50 ft up)
layer exists above a cold/
freezing layer of air along the
ground.

When there is a difference of at
least 5 degrees between these
layers, mixing them can raise the
air temperature in the grove.




Mix air layers

Radiation freeze by wind mechine or

helicopter
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Ground surface



Methods of cold protection

Passive methods Active methods
— site selection fuel heaters
— clean culture Irrigation
— pre-cold irrigation mist systens

_ soil banks wind machines
ditch flooding

combinations of passive
and active methods

— tree wraps
— tree covers




Site selection

Commercial sites
near coast Is warmer
S or SE side near large bodies of water

the leeward side (S, SE) of wind breaks may be
colder than the windward (N, NW) side

low lying areas are colder than higher elevations




Clean culture

Definition: The absence of
vegetation i.e. grass and
weeds on the grove floor.

Benefit: Allows solar heat

to penetrate sall surface
and be “stored’ for re-

radiation at night.

Note: mulch and grass
prevents penetration of
solar radiation into soil.

\When to do clean culture?

Weeks to months prior to
cold weather. Cultivating
(discing) just prior (days)
to a cold event is not
effective.

LL.oose sall loses heat and
doesn't allow for heat
storage.




Prefreeze Irrigation

Water has a high capacity to
store heat.

Irrigating the grove several
days prior to a cold/freeze
event will increase the soil’'s
capacity to store and re-
radiate heat during freezing
temperatures.

The greater the grove
surface area irrigated the
greater the solil heat
storing capacity.
Irrigating during the
daytime prior to the night
of a predicted freeze Is

not recommended,

especially if it Is already
cold and/or windy.




Sail banks and tree wraps

Sail banks

— effective for young trees
— effective for groves
planted in sandy soils

— Use: clean soil, mound
up 2-3 ft.

— remove bank after danger
of freeze/ frost is over

Tree wraps

only delay heat loss

should be used in conjunction
with irrigation

should be constructed of

material with a high insulation
value

need to be inspected and
possibly removed after winter

Labor intensive, only
effective for young trees.
Not tested on tropical fruit crops.







Tree wrap



Flasilcirea covers

Has not been tested on
tropical fruit crops.

Caution: any tree surface
touching the cover may be
damaged.

Expensive and time
consuming to use.



Costly to use because of
fuel costs and number of
heaters required per
acre.

Must be maintained
regularly.
May have environmental

problems and require
permits.



Wind rrecnines anc nelicopiers

Helicopters

must be arranged in
advance

only effective during
radiation freezes
may be very
expensive to use
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Should: 1) trees should
be planted on beds
sufficiently high to keep
most of the root system
above flooding; 2) use
diesel or gas engine
pumps to avoid electrical
broawn-outs.

May be more effective in
conjunction with
micrasprinklers.

Not feasible in our area.
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Principles ore ﬁgw&sw On WItn acove
grouncl Irrggi QK/J lerrs

If sufficient water is
continually applied to a
plant and the plant can
withstand 31°-32°F, the
heat given off as water
changes fromliquid to
solid maintains the plant
at about 31°-32°F - the
plant lives.



Principles ofeold proteciion wiin aoove

grournicl i) ga‘tw%e (s

2) Sufficient water (0.25
Inches/acre/ hour or more)
must be continuously
applied to plant surfaces
throughout the period of
freezing temperatures.

3) Water must completely
cover the plant surfaces.
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Flign volurre ver tree Irrgetiorn

Sprinkler heads make one
complete rotation in 1 minute
or less.

Pump pressure of 50-65 psi
are needed.

Apply 0.25 inches of
water/acre/hour or more;
more IS better.



Flign volurre over tree Irrgetion

Disadvantages
high pump pressures are required
for good water distribution
maintenance to Irmgation head
essential
possible wind distortion of
sprinkler pattern
paossibility of limb breakage due to
Ice loading
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I High volume
overtree irrgation
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Fign volurre tme’\rr_ree Irmgeiion

Applies water up to about
an 8 ft height into the tree
canopy.

Requires a punp pressure
of at least 40 psi.

Sprinkler heads make one
complete rotation in 1
minute or less.

Apply 0.25 inches of
water/acre/hour or more;
more IS better.



e

Flign volurre uﬁ@ee Irrgeation

Disadvantages

generally only protects
trees to a 7-10 ft height

possible for incomplete
coverage of trees due to
Interference






Flign voltrre Irkiree Irmigetion

Apply 2-3 gallons of
water/minute/tree throughout the
tree canopy frominside oui.

Requires a punp pressure of at
least 25 psi (40-50 psi may be
better).

Sprinkier heads make one
complete rotation in 1 minute or
less; spinner heads make rapid
rpm

Apply 2 gal/min/tree (e.g., 87
trees/acre = 0.38 acre-inch per
hour).
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Flign val Ufﬁ;e]{tree Irrigztion

Disadvantages
higher initial investment
because each tree has ariser
plus sprinkler
uses very high volume of
water per acre (need for large

pump capacity)

may only protect trees to
about a 7 to 10 ft heignt
(depends upon height of riser
and tree)






High volume in-tree irrigation



Low volurre Tricrosprineder systerrs

Reqguire pump pressures high
enough (~30 psi) to get between
20-30 psi at the sprinkler head.
Ground based systems have
been used to successfully protect
young citrus.

In-tree systems have been used
to protect citrus trees upto 5
years old; during calm freeze 10
15 ft trees protected to 8 ft height.
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Low volurrerrlcrosprineder systerrs

In-tree based

placed 2to 3ft up into
tree canopy along the
trunk

360° spray or fan
sprinkler patterns are
more effective than 90°
patterns and spoke

Spray patterns



Low volurre mwnm;ﬂ or Systerrs

Disadvantages
higher wind distortion potential
less water applied = less potential
cold protection
No experience with these systens
and tropical fruit crops; If the system

fails your trees will be damaged or
killed



Low volume micrasprinkler irmgation






In-tree
microsprinkler
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Purchase one or more
grove thermometers and
build shelters.

Purchase a weather
radio.

Purchase a sling
psychrometer or other
dew point device.
Watch and listen to the
weather fromreliable
SOUIrCes.



Afr eza%h ciec] !

Watch/listen to more than
one weather source and
get a handle on how much
colder your site usually is
compared to adjacent
urban areas.

Test your system!

Pre-freeze irrigate grove
floor several days ahead.

(D
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Irrigation systems
start prior to 32°F at about 35-36°F
Hood systens

punp in water before freezing
temperatures - know how long it
takes to flood your grove and start
flooding in time that the groves
flooded before freezing temperatures
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Wiglel coms*]d\erat] ars...

Wind speeds above 10 nmph

overhead systens use
caution, maybe wait until
wind speeds die down

for under-tree and in-tree
Systems you may turn on
system since wind
distortion of the irmigation Is
less; however, be cautious
as the colder it is the
greater the volume of
water that must be applied.
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Many times our freezing
weather comes in twos - in
other words two nights of
freezing weather - be

prepared (e.g., fuel, parts,
etc.)!
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Carrrmon freezee ggy olart syrrptorrs

Howers and fruit

water soaking, browning,
shriveling, and drop



Avocado leaf damage —water soaking, desiccation
|



Carambola leaf damage - desiccation
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Carambola freeze
damage — desiccation,
defoliation, fruit drop



Carambola fruit freeze damage —water soaking



Corrrron freeze Clar r:gj\eolrﬂr Syrmplonms

Trunk area and mgjor limbs
bark splitting
sap exudation
death









— If you do prune
Immediately after the
freeze you may not
remove all the dead wood
and you'll have to prune
again later

— wait 2-6 months before
pruning - it takes awhile
to see the damage

— prune to live wood



Prune only jagged limbs, trunks, etc. to major
crotches or top or stump if there Is total damage.

Apply Copper at labeled rates.



care - irrfigetion

/

Groves or trees with little to
no leaves should not be
Imgated until signs of new
shoot and leaf growth
appears. lrrigating leafless
trees may lead to root rot
problens.



oSt 'rreeze't@ewe fertilizetion

Groves or trees with conmplete
leaf loss should be fertilized
frequently at slightly higher rates
when new growth begins.

Groves or trees with severe leaf
loss plus wood damage should
be fertilized at a reduced rate in
proportion to the percent of
canopy lost.



Post freeze treecare - Weed! coritrol

Weeds may be a fire hazard
In groves after a freeze and
should be cut down to
minimize their use as a fuel
IN case of fire.



r{ESOLICES

NOAA- http://www.nws.noaa.qov

Southeast Climate Center- http://www.ser cc.com/
FAVWN- http://fawn.ifas.ufl.edu/

UF EDIS- http://edis.ifas.ufl.edu/

Palm Beach County Cooperative Extension Service-
http://www.pbcgov.com/coopext/home/index.htm

UF Tropical Research and Education Center-
http://trec.ifas.ufl.edu




