5 o matter where citrus is
N produced in Florida, at times

; growers will have to consider

prolecting their trees from the
effects of cold fronts and freezing tem-
peratures. Freeze protection methods
typically are placed in two categories:
passive and active.
Passive freeze protection meth-

ods are those that require little to no
actions just prior to or during a freeze
event. These passive freeze protection
tactics include avoidanee of planting
in low “cold pockets,” designing the
grove to enhance *cold air drainage”™
away from the citrus grove, establish-
ment of windbreaks to reduce the
potential of damage from evaporative
cooling during advective (windy)

freeze events, and the selection of Use of under-canopy microsprinkier irrigation for freeze protection.

cold-tolerant rootstocks. They are
initiated prior to grove establish-

ment. Other passive cold protection Active freeze protection tactics
tactics are maintaining a weed-free or include utilization of tree wraps or
closely mowed grove floor, providing soil banking of young trees, wind
adequate nuirition to the trees and machines and under-canopy micro-
maintaining adequate soil moisture. sprinkler irrigation systems.
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Tree wraps or soil banks to a height
of 12 to 18 inches can reduce the rate
of temperature fall in young citrus tree
trunks, protecting the covered portion
of the tree.

Wind machines are exclusively
utilized during radiation (flow/no-wind)
freeze events where a temperature
inversion occurs, resulting in much
colder air setiling close to the ground.
Wind machines will mix the warmer
air above with the colder air at the sur-
face to raise the average temperagure
near the ground.

Microsprinkler irrigation protects
citrus trees with the sensible heat added
by the temperature of the well water
(typically 68°F) and also the heat of
fusion released during the transforma-
tion of water to ice. During radiation
freezas, water applied through micro-
sprinklers can raise the humidity level
in the grove and thus slow temperature
fall. Tce formed during a freeze releases
heat to the grove environment and also
helps insulate cold-susceptible plant
parts that are encased in ice.

THE CHALLENGE OF
MICROSPRINKLERS

The introduction of wind during a
freeze event can make cold protection
with microsprinkters challenging.
Wind will increase evaporative cooling
potential, thus taking heat out of the
system. [t takes approximately seven
times the volume of water freezing to
add the same amount of heat to the
system that is lost due to evaporative
cooling of the same volume of water.



If there is a windy freeze and the irri-
gation system cannot provide enough
water volume to overcome evaporative
cooling, temperatures in the grove can
actually drop below the ambient air
temperature, potentially to the wet
hulb temperature.

To efficiently protect citrus groves
from the effects of freezing tempera-
tures, it is important that growers
understand the active and passive
tactics being utilized and the resources
available to assist in the decision-
making process.

FIRST STEP: DETERMINE
CRITICAL TEMPERATURE

The first step in protecting your
citrus from freezing temperatures
is to understand what is the critical
temperature or the temperature where
gserious damage Lo plant tissue will
occur. Once you know the critical
temperature, you can ufilize fore-
cast information Lo determine if an
approaching cold air mass may result
in local temperatures that approach ot
go below your critical temperature.

A means to estirmate a critical
temperature for use in implementing
your freeze protection program is the
“citrus leaf freezing temperature™
or threshold temperature at which
sumpled citrus leaves collected weekly

during November to March from
selected groves are damaged. This is a
value that typically becomes lower as
the temperatures drop from the fall into
the winter months. Thanks to a project
funded by the Southwest Florida Water
Munagement District, citrus leaf freez-
ing temperatures (CLFT) for various
scion/rootstock combinations in several
central and north central Florida groves
are updated through the winter on the
Florida Automated Weather Network
(FAWN) website (http://fawn.ifas.ufl.
edu) under the “Tools™ tab.

As average air temperatures fall
into the winter, citrus trees siow down
or enter a phase of quiescence. During
this period, cold hardiness or acclima-
tion typically increases due to chemi-
cal changes and reduction of moisture
content in the leaves. Generally, non-
acclimated mature citrus leaves can
tolerate temperatures down to 24°F
with little damage, while young tender
Aush can be affected at 31°F.

As trees become more acclimated
with cooler lemperatures as the winter
progresses, vatues for CLFT can also
change, Typically, CLFT will range
between 16°F to 24°F, with reports as
low as 14°F. Acclimation of citrus tis-
sue can be affected by several factors,
including scion/rootstock combination,
nutritional status, crop load and mois-

ture stress. If citrus trees are exposed
to prolonged warmer-than-usual
periods during the winter, acclimation
can be reduced, making them more
sensitive to cold.

TOOLS FOR FREEZE
PROTECTION DECISIONS

Once you have determined a
critical temperature for your grove,
there are other resources available on
FAWN to monitor freezing air masses
prior to them entering your region,
and as they enter your region, aiding
in your decision-making process. The
FAWN “Cold Protection Toolkit”
on the Tools tab is the location of
resources such as Evaporative Cooling
Potential, [nteractive Map with NWS
Pinpoint Forecasts, Forecast Tracker,
Minimum Overnight Temperature pre-

- diction and Wet Bulb Based Irrigation

Cutoff Temperature.

As discussed earlier, windy freezes
enhance the chance of evaporative
cooling occurring, potentially lead-
ing to significant crop damage. We
mentioned that as long as the irriga-
tion syslem supplies enough water
that freezes compared to the amount
evaporating, effects from evaporative
cooling should be minimal. During
freezes, as the temperature decreases
and/or wind increases, the amount of
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water necessary to properly freeze pro-
tect your crop increases significantly.
The Evaporative Cooling Potential
tool demonstrates the probability of
evaporative cooling given the tem-
perature, dewpoint temperature and
wind conditions at FAWN stations,
and the critical temperature you have
determined for your grove. Know-

ing the capabilities of your irrigation
system and evaluating the evaporative
cooling potential will assist in deciding
the potential risk involved in utilizing
irrigation to protect your crop.

The [nteractive Map with National
Weather Service (NWS) Pinpoint
Foracast tool allows you to determine
the forecast for a point that may not
be near a FAWN station. This forecast
takes historical data from many NWS§
Fruit Frost Stations (FFS) that were
located throughout important citrus
production regions of the state and cor-
relates them with fixed NWS stations,
Current temperature forecasts for NWS
stations, taking historical FES data into
account, allow for an extrapolation for
a Pinpoint Forecast. [t must be noted
that geography of your site should he
considered when utilizing Pinpoint
Forecasts, especially when you are
axpecting a radiation freeze evenl.

The Forecast Tracker tool allows
you to track the NWS forecast com-
pared to actual temperatures at FAWN
stations in real time. This allows
growers 1o evaluate variance from the
forecast, if any, to determine if tem-
peratures will be significantly different
from forecasts and thus result in a need
to readjust their freeze protection plan
for a particular event.

The Minimum Overight Tempera-
ture tool takes the air and dewpoint
temperatures at sunset for each FAWN
station, utilizing a forecast method
called the Brunt Equation to predict
the morning low. This toof is more
accurate [or a radiation freeze when
there is little to no wind at sunset (ie:
the cold air mass has “settled” over the
region, with no reinforcing freezing air
masses moving in). You can take read-
ings at your grove and enter them into
the tool to calculate a predicted low for
your location,

Having discussed evaporative
cooling potential, it is important to
determine when to turn your irriga-
tion system off after a freeze event.
The Wet Bulb Based [rrigation Cutoff
Temperature Tool compares the wet-
bulb temperature at FAWN stations and
your critical temperature to determine
when the system can be safely turned
off. Wet-bulb temperature is the tem-
perature that a wetted plant surface
could drop to due to evaporative cool-

ing. If conditions favoring evapora-
tive cooling are present, the wet-bulb
temperature can be significantly lower
than ambient temperature. Under radia-
tional freeze conditions, leaves on the
outer edge of the citrus tree canopy that
are exposed to the sky can be colder
than leaves within the canopy due to
radiational cooling. When the wet-bulb
temperature is higher than your critical
temperature, then the risk of damage
from evaporative cooling is diminished.
Another resource available from
FAWN, for a fee, is the Freeze Alert
Tool. As a subscriber, you will receive
a text message when your critical
temperature is reached at the nearest
FAWN station. Instructions on signing

up for the Freeze Alert Tool are on the
FAWN website.

Knowing the critical temperature of
your citrus frees and utilizing FAWN
tools in your cold protection decision-
making pracess can enhance your prob-
ability of avoiding sedous crop damage
in all but the most extreme freeze
events. An efficient freeze protection
program will not only provide the ben-
efit of crop protection, but also allow
you to save money and a very valuable
natural resource — water — by only
utilizing irrigation systems for frecze
protection when absolutely necessary.

Gary K. England is an Extension agent in
Tavares; W. Chris Qswalt is an Extension
agent in Bartow. §

that block and absorb sun's harmful rays
Secure with twist ties or staples
Eﬂ Available in standard sizes 8" x 14" and 8" x 18.”
: Can be custom made to any size needed,
14-inch Economy Wraps

¥ FROSTPROOF
g srowers supply

18-inch Economy Wraps

1-2,499 50.27
2,500 - 4,939 $0.26
5,000 - 9,999 $0.25
10,000- 14,999 3024 10,000- 14993  $0.31
15,000+ §0.23 15,000+ 50.30

* Tree-T-Pees » Ground Cover = Deer Nets » Budding Tape * Hand Tools « Tensiometers
* Flagging Tape * Safety Supplies » PH Testers » Shade Cloth » Bug Lenses » Field Boxes

Toll free: 800-635-3621 www.frostproof.com support@frostproof.com

1-2,499 $0.34
2,500 - 4,999 §0.33
5,000 - 9,999 $0.32

I{eep vnul mveslments g;owmg
- *" ml L |

Sprout Guards may also be custom '
ordered to any size needed,
regarding mechanical harvesting,

* 30 YEARS EXPERIENCE %

F
R
E
E
S
T
1
M
A
T
E.
S
o,

*« BEST WRAP, BEST PRICE * T

AND BEST SERVICE

" 'Mike Hurst Citrus Services, Inc. ‘
(asa) 452-6469 - Cell (863) 443-0531; Nextel IGI-A—EMM*I

CITRUS INDUSTRY » October &



