A new ANR Communication Services
book, Home Orchard: Growing

Your Own Deciduous Fruit and Nut
Trees, was developed for backyard
orchardists, rare fruit growers and
small-scale growers; go to http://
anrcatalog.ucdavis.edu for more
information.

UC Davis, a group of UC and U.S. Department of
Agriculture (USDA) scientists appear to have iden-
tified a nondestructive method.

Researchers in the lab of USDA plant physiolo-
gist David Obenland and USDA plant pathologist
Dennis Margosan noticed that the outside peel of
freeze-damaged oranges fluoresces with yellow
pinpoint dots when put under UV fluorescent light
(UVA at 365 nanometers wavelength). “Freezing
causes tiny amounts of orange oil to become visible
on the rind’s surface,” Thompson says. “The specks
of oil glow like stars on a moonless night when ex-
posed to blacklight.”

The group started testing the method last spring
in the lab with artificially frozen fruit, but with this
year’s freeze they had an opportunity to test it with
a simple UV flashlight in orange groves at night
and in blacklight rooms inside packinghouses.
Already they’ve found differences between the lab
and the field.

“The fluorescence was not as dramatic as when
you put fruit in the freezers,” says Arpaia, who
joined the team for the validation phase of the
research. “We have had to recalibrate.” They are
also investigating how long fluorescence lasts on
the fruit.

In addition, the team is doing preliminary
testing to see if different kinds of navel oranges
fluoresce differently. The material that fluoresces
in some citrus fruit is called “tangeritin,” which is
found in the peel of oranges, grapefruit and some
mandarins; it is not found in lemons and therefore,
they do not fluoresce. Likewise, the method does
not appear to work in other, noncitrus crops.

The researchers also tested another potential
method of evaluating frost damage in oranges us-
ing a Breathalyzer, a tool more commonly used by
law enforcement to identify drunk drivers. Frost-
damaged oranges emit ethanol, so researchers
placed samples of damaged fruit into closed plastic
bags for 20 to 30 minutes, then used a Breathalyzer
fitted with a hypodermic needle (instead of a
mouthpiece) to measure the amount of ethanol pro-
duced. The initial field tests showed the technique
was not as reliable as UV light.

“We're hoping we have some of these variables
worked out,” Arpaia says. “We have more work to
do before the next freeze.”

— Celeste Durant and Editors

Photos: ANR Communication Services

Freeze-damaged tree and fruit.

Frost-damaged plants may need pruning,
but wait until spring

Freezing temperatures in many parts of California injured
some citrus trees and other frost-sensitive subtropical plants
in January, but since the full extent of injury can not be
known for several months, UC Cooperative Extension (UCCE)
horticulture advisor Ed Perry recommends that gardeners
wait until spring before pruning and removing damaged
trees and plants.

“While you may be tempted to prune out damaged
branches right away, it’s best to wait until spring when new
growth will show you the extent of the injury,” says Perry of
Stanislaus County. “Earlier pruning often results in leaving
some limbs which might continue to die back, and the re-
moval of limbs which might recover.”

Frost injury to plants depends upon a number of fac-
tors, including species, age, health, soil moisture and loca-
tion. Frost injures plants by causing ice crystals to form in
plant cells, making water unavailable to plant tissues and
disrupting the movement of fluids. Frost-damaged leaves
appear water-soaked, wither, and turn dark brown or black.
Unprotected, sensitive young trees may be killed, but frost
rarely kills mature trees in California.

The only treatments that should be applied rapidly after
a freeze are whitewashing to prevent “sunburn” and pick-
ing frost-damaged fruit to remove stress from the tree, says
UCKCE citrus farm advisor Ben Faber of Ventura County.

The UC advisors also recommend withholding nitrogen
fertilizer applications to severely damaged citrus trees and
irrigating carefully. Over-irrigation may induce root damage
and encourage the growth of root-rotting organisms. Irrigation
should be less frequent and in smaller amounts until trees
have regained their normal foliage. — Jeannette Warnert

http://CaliforniaAgriculture.ucop.edu « APRIL-JUNE 2007 55





