Olive Freeze-Injuries

effects of cold, radiation, dew,
wind, and other conditions studied

Minimum temperatures that olives
can endure without freezing were inves-
tigated at Davis and Winters.

Frozen olives can not be used for
pickling but are still suitable for oil ex-
traction.

Olive fruits, immediately after freez-
ing, assume a dark-green, water-soaked
appearance. The injury occurs in spots
or completely covers the fruit, usually
extending to the pit. Occasionally, fruits
which appear normal externally are
frozen around the pit. Several days after
thawing, the injured flesh becomes dark
brown.

Microscopic examination shows that
the cells of the frozen fruits are plasmo-
lyzed, the protoplasm existing as a solid
clump in the center of the cell rather than
adhering to the cell wall as in unfrozen
fruits. The oil droplets are retained in
the cells as the cell walls are not disrupted.

There is no difference in oil content
between frozen and nonfrozen olive
fruits. Mission olive fruits frozen at 15°

Per cent of Dry and Wet Green Olive Fruits Freezing at Three
Temperature and Four Exposure Periods. Fruits Attached to
Shoots. Mission Variety. Davis, California. Dec. 17, 1951.

H. T. Hartmann and David Van Hook

F for 16 hours had 17.0% oil after thaw-
ing, while unfrozen Mission olives had
16.69 oil. However, frozen olives left on
the tree will lose a considerable amount
of moisture eventually, thus showing an
apparent increase in oil content. Olives
frozen early in the winter will have a
lower oil content than if the freezing oc-
curs late in the winter.

To determine how long olive fruits can
endure subfreezing temperatures without
injury, a refrigerated chamber was used
which could be adjusted to the desired
temperature. For accurately recording
the fruit temperature in each test, iron-
constantan thermocouples were inserted
into sample fruits and connected to an
electronic recording instrument.

In each test, lots of 20 to 40 fruits were
used which were left attached to shoots
12 to 18 inches long. Tests revealed that
fruits left on shoots freeze in the same
manner as fruits on the tree while fruits
detached from the shoot are more resist-
ant to freezing injury.

The endurance
tests showed that
olive fruits under-
cool considerably
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In many tests fruits

Effect of Fruit Maturity, Shaking, and Shoot Attachment on
Percentage of Olive Fruits Frozen. Fruit Temperature—22°
F for 3 Hours. Mission Variety. Winters, California.
Janvary 14, 1952,

Total Number Per cont
Treatment number of fruits of fruits
of fruits frozen frozen
Different fruit maturities—
Fruits attached to shoots
Greenfruit ................ .. ...... 43 33 77
Red fruit ..............ciiiiinennn 61 7 28
Black fruit ................... ..., 22 2 9
Effect of shaking—
Fruits attached to shoots
Fruit shaken every Vo hour. . .. .... ... 38 38 100
Fruit not shaken. ................... 61 17 28
*Effect of shoot attachment
Fruits attached totree. .. ............ 32 32 100
Fruits attached to shoots. .. .......... 99 29 100
Detached fruits .................... 148 20 14

® 15° F for 2 hours.

undercooled 8° to
10° F below their
freezing point, but
when allowed to
warm up to room
temperature showed
no evidence of freez-
ing injury.

In another test
green Mission fruits
attached to shoots
were exposed for
varying lengths of
time to three tem-
peratures: 22°, 24°,
and 27° F. Thermo-
couples were in-
serted in sample
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Temperatures of three sample olive fruits as
printed by a recording potentiometer attached
to thermocouples in the fruits. The fruits were
placed in @ 15° F chamber at “A.” They under-
cooled below thoir freexing point, but when ice
crystals started forming in the fruits their tem-
perature rose immediately to the freexing point.
Black fruit started freezing at 17, red fruit at
2", and green fruit at '3.”

fruits and the duration of exposure was
calculated from the time the fruit actually
reached the indicated temperature.

Before the fruits were placed in the
freezing chamber, half of them were
sprayed lightly with an atomizer contain-
ing water plus a wetting agent. The other
half was left dry. The former treatment
tried to simulate dew conditions.

The dry fruits proved much more re-
sistant to freezing than the wet fruits. Dry
fruits required exposure for one hour at
22° F before any freezing occurred and
for three hours before an appreciable
amount took place. This shows that the
fruits can go considerably below their
freezing point due to undercooling, but
as no ice crystals formed, no freezing re-
sulted.

Wet fruits froze more readily. Three
hours at 27° F, or one-half hour at 24° F
caused about 5% of the fruits to freeze.
One-half hour at 22° F caused 80¢¢ of
the fruits to freeze. However, even when
wet fruits were held at 22° F for six
hours, 15% of them failed to freeze.
Although well under their freezing point
such fruits were undercooled and, after
removal from the freezing chamber,
warmed up to room temperature without
ice crystals forming or injury appearing.

The rate of warming from previous
subfreezing temperatures appears to have
little effect on the development of freezing
injury. Fruits detached from stems, were
placed in a 15° F chamber for three
hours. One group, warmed up rapidly at
100° F, showed 59 of the fruits frozen.
A second group, warmed up at room tem-

Continued on page 15
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in the surface 8” to 10” depth, which
included the cultivated layer plus the soil
from the furrows. Only a few slender
roots penetrated the dense layers. There
was no branching in the compact zone,
but considerable branching in the more
friable soil below.

Samples 21 to 24 were taken from a
Sudan grass field on Yolo clay loam at
Davis. They indicated compaction to a
depth of 18" with a resulting low infil-
tration rate. Sample 24, taken from below
the 18” depth, was only slightly more
dense than is normal for this soil.

Root development in compact Yolo
clay loam was studied in 60 core samples
4” in depth. Two inches of loose sieved
soil from the same location was placed
on top of these cores, and beans, toma-
toes, onions, sunflowers, and wheat were
planted.

None of the crops had any appreciable
number of roots in the compact soil, ex-
cept wheat whose root diameter is smaller
than that of the other plants. About 25%
of the total wheat roots—by weight—
grew in the compact layer.

L. D. Doneen is Lecturer in Irrigation, Uni-
versity of California College of Agriculture,
Davis.

D. W. Henderson is Instructor in Irrigation,
University of California College of Agriculture,
Davis.

The above progress report is based on Re-
search Project No. 745A.
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perature, showed 7% of the fruits frozen.
A third group, warmed up very slowly
in a box of insulating vermiculite, had
8% of the fruits frozen, *

Maturity of the fruit has a marked ef-
fect on freezing injury, black fruit being
more resistant to freezing than green
fruit. This resistance apparently consists
of the ability of the more mature fruit
to undercool below its freezing point
without ice crystals forming. However,
there is little difference in the actual freez-
ing point of olive fruits of different
maturity.

To learn the effect of shaking the fruit
on the incidence of freezing, a test was
conducted in which the fruits were shaken
at one-half hour intervals during a three-
hour freezing period at 22° F. The shak-
ing caused ice crystals to form in all
fruits, with 100% of the fruits frozen,
whereas only 28% of the undisturbed
fruits were frozen. This would indicate
that much greater freezing injury could
be expected if olive fruits were shaken
by winds or otherwise disturbed on the
tree during a period when they were un-
dercooled below their freezing point.

Continued on next page

DONATIONS FOR AGRICULTURAL RESEARCH

Gifts to the University of California for research by the College of Agriculture
accepted in August, 1952

BERKELEY

AcePump Corp.. ... 1 Ace diaphragm spray pump model 77
1 shaft adapter for pulley drive
1 Ace hydraulic agitator
For experimental cotton spraying tests

American Cyanamid Co.............. ittt 5 gallons technical malathon
For experimental work on control of greenhouse pests

American Cyanamid Co,
Lederle Laboratories Division. . . ............... .3 gms. 7-hydroxy-1-v-triazolo-(D) pyrimidine

For plant virus chemotherapy work

California Farm Bureau Federation..................uiuiuiiiinnnnenennannennnnn, $275.00
For research work on strawberry pests, particularly cyclamen mite
California Fertilizer Association. .............................. 2320% treble super phosphate
For demonstration plots in field, pasture, truck, and fruit crops
California Grape & Tree Fruit League. ... ......... ... ittt $500.00
For study of consumer and trade preference for fresh grapes
Chipman Chemical Company, Inc.. . ...............coveienenn... 1 gallon toxaphene insecticide
For experimental use on control of pests of ornamentals
Colloidal Products Corp.. .. ... oo tiiiet e ier e iinananns 3 cases (25 1bs.) DDT depositor
Por investigations on walnut insects
Commercial Solvents Corp.. .............. 10 vials of Bacitracin Systemic Bacitracin 50,000 u/vial
For investigational use in control of respiratory infections of poultry
Dow Chemical Co.. ...ttt ittt ittt i et e i 5 gal. Pramerga
For Ladino clover mite investigations
E.l.du Pontde Nemours & Co.. .. ..covitiitii i tnnin e 50 Ibs. 29 EPN dust

1 gal. NPD insecucide
For melon insect investigations and research on control of greenhouse pests

Eston Chemicals. Inc............................ 1 gal. agric. insecticide N.O.S. Malaphos 50 E
For greenhouse insect investigations
Glenn County Board of Supervisors. .. ..........iut et eerniinennrnennrnnnnns $1,500.00
For surveying the soils of Glenn County
McLaughlin, Gormley, King Co.. .. ..., 100 1bs. 10% F 1187 dust
For melon insect investigations
Frank S. Myers Estate. .. .. ... ..ottt it ittt ittt it a et $200,217.62

One fourth ($50,054.40) for establishment of *“Frank and Ivy Myers Scholarship™; three fourths
($150,163.22) for agricultural research, in particular for vegetable crops,
at the discretion of the Regents
Pacific Coast Borax Co....................... 202¥ fertilizer borate, regular grade, coarse grind
For demonstrations in truck crops of boron deficiency

Plant Products Corp.. . .. ... 0o iiii i 1 carton metaldehyde smoke generators
For experimental work on slug control in greenhouses
Poultry and Egg National Board. ... ....... .. ..o i, $400.00
For program on dietary factors influencing absorption, metabolism and synthesis of
cholesterol. First payment on $1,200 grant
Rohm& Haas Co.. ... ... ... i e e, 12 1bs. Q-137

For iavestigations on walnut insects .
1 gallon Q-137 insecticide
For experimental use on control of pests of ornamentals

Shell Chemical Corp.. ... .. ou it e ittt et e e e 5 gals. Shell Dieldrex 15
For melon insect investigations

Sunland Industries ......... ... ... ... . i i, 200 lbs. experimental dusts
For cotton insect investigations

U. S. Public Health Service. .. ............ ... i riuinnnnenn. et e $4,549.00

For research on synthesis and degradation of fatty acids and other compounds by bacterial enzymes

DAVIS
Allied Chemical & Dye Corp.
General Chemical Division. . .. ... ... ... .0ttt i $1,000.00
For conducting flavor evaluation tests on peaches
Alsynite Co. of AMELica. . .. .. ... ...t ittt e 305 sq. ft. of Alsynite
For research in plant propagation
American Cyanamid Co.. . ... ... ...ttt i 1,000 Ibs. aero-cyanamid

American Cyanamid Co.
Lederle Laboratories Division. . .. ........................uu... 1 pkg. folic acid—10 gm,
For poultry nutritional studies
4 pkg. Aurofac 2A (200 1bs.)

1 kg. crude crystalline aureomycin
For poultry disease studies

California Beet Growers ASSOCIAtION. .. ... .. ..vuttuti et inein s $1,000.00
For research on sugar beets

Continued on next page
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—now ready for distribution—

Single copies of these publications-—except the
Is—or a catalog of Agricuitural Publi-
cations may be obtained without charge from
the local office of the Farm Advisor or by address-
ing o request to: Agricultural Publications, 22
Giannini Hall, University of California, College of
Agriculture, Berkeley 4, California.

IRRIGATION PUMPS, THEIR SELEC-
TION AND USE, by C. N. Johnston, Cir.
415.

WALNUT HARVESTING, METHODS,
EQUIPMENT, AND COSTS, by Bur: B.
Burlingame, Cir, 416.

OLIVE

Continued from preceding page

In limited tests comparing the freezing
injury of fruits of different varieties, little
differences were found. The larger fruits,
such as Sevillano or Ascolano, took
longer to reach a given low temperature
than did the smaller Mission fruits. How-
ever, the actual freezing point of the dif-
ferent varieties was about the same.

In the orchard, olive fruits are likely
to be frozen during clear, cold, still
nights, when conditions are favorable for
radiation of heat from the olive fruits.
The temperature of the olive fruits on
such nights can be expected to be much
lower than that recorded by a thermom.
eter protected from radiation.

For example, on the night of December
8, 1951, a recording thermometer in a
standard weather shelter at Winters re-
corded a minimum temperature of 31° F
for about 1Y% hours. In the same loca-
tion another recording thermometer with
an extended black bulb fastened above
the shelter and exposed to the effects of
radiation, recorded a minimum temper-
ature of 24° to 25° F for seven hours.

Olive fruits on near-by trees probably
endured temperatures similar to those
recorded by the exposed thermometer.
But an examination of several trees failed
to show any frozen fruits. It is possible
that the fruits undercooled below their
freezing point without ice crystals form-
ing. Or the olive fruits, being smaller than
the thermograph bulb and more protected
by the foliage, may not have radiated as
much heat, and consequently may not
have reached as low a temperature as
recorded by the thermograph.

H. T. Hartmann is Assistant Professor of
Pomology, University of California College of
Agriculture, Davis.

David Van Hook is Laboratory Technician,
Pomology, University of California College of
Agriculture, Davis.

The above progress report is based on Re-
search Project No. 1301.
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DAVIS (Continued)

California Committee on the Relation of Electricity to Agriculeare. .. ................. $3,125.00
For studies relating to application of electricity to agriculture

California Fertilizer AssoCiation. .. ... ............ ... ... 0 uuuieennaninnnni $2,000.00
For investigations of methods of fertilizer application
California Field Crops, Inc.. .. ... ... ... i i, $3,000.00
For research on sugar beets
California Spray-Chemical Corp.. .. ...t $300.00

For taste panel work on spray residue on carrots, sweet potatoes, also fruit and seed crops
treated with lindane and other ISOTOX formulations

Central CooperativeInc.. .. .............................. 6 20’ length 14" plastic pipe (120’)

6 adaptor couplings
4 plain couplings
1 34 oz. plastic cement
For experimental work in poultry husbandry
Chipman Chemical Co., Inc...................... ... ... 100 1bs. Chlorax spray powder
For experiments in ditch lining sterilization

Distillation Products Industries. .. .......................... 10 1bs. dry Vitamin E concentrate

Donsing Poultry Breeding Farm. ... ............................. 50 white Leghorn cockerels

.......................... sitetieresiciiiaiiiiaa., ... 1 1b. methionine
For poultry nutrition experiments

The Ray Ewing Company. . ........................ 10 Ibs. Ray Ewing Dry D-3 (1,500 u/gm.)
For poultry nutritional studies
Julius Hyman & Co.. .. ..ottt it e e $1,000.00

For research on flavor effect studies of white potatoes, sweet potatoes, onions, lima beans and
melons treated with or grown in soils treated with Aldrin and/or Dieldrin and other
chlorinated hydrocarbon insecticides

Milwaukee Sewage Commission and California Toro Co.................. 1,000 1bs. Melorganite

Monsanto Chemical Co.. ... ... .. ..t $3,000.00

To support the research program, specifically related to the metabolism general biochemistry,
and taxonomy of plant-disease bacteria

Producers Cotton Oil Company. .......... 30 sacks 43% protein cottonseed meal 3,000% 1.5 tons
For turkey nutrition experiments
George A.Scott. . ....... ... ... ... ... .. 1 Scar water well drilling rig, engine #248130905

1 International truck, engine *GRD 233C5286
1 Lincoln welder, engine ¥*DR 146502T
For teaching and research in connection with development of underground water

LOS ANGELES

American Cyanamid Co................... 400 lbs. granular Aero-Cyanamid
10 lbs. of potassium cyanate
13 Ibs. of potassium cyanate (5% dust blend)
4 lbs. Aerotil soil conditioner—wettable concentrate
5 Ibs. Aerotil soil conditioner—dry form
For turf culture research
California Spray-Chemical Corp.. ... .......... ... ..., 1 1b. Ortho-Til (soluble)
' 2 Ibs. Ortho-side 406 (wettable)

Northrup, King & Company. .. ........ ...ttt 1 bag Teff Grass seed
For research in turf culture

RIVERSIDE
Atlantic Refining Co.........................cvuo... Experimental samples of wetting agents
For studies concerning water penetration into soils
Bersworth Chemical Co................... Samples of versene including 100 Ibs. of versene beads

For experimental work with vesene in soils and plant nutrition
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