Quality Study on Strawberries

experiments with Shasta berries show harvested fruit should
be protected against the effects of high field temperatures

E. C. Maxie, F.

The following article is the first of two reports
on Quality Studies with Strawberries. The sec-
ond article will appear in the near future.

Strawberries—among the most perish-
able of fruits—have thin skin, soft flesh,
a high rate of metabolism, and suscepti-
bility to decay which all contribute to
high losses in transit and marketing chan-
nels.

California strawberry growers often
leave harvested fruit in the field for sev-
eral hours after picking. The berries may
be hauled—before or after cooling—for
considerable distances on open, nonre-
frigerated trucks. As a consequence, the
berries often are subjected to relatively
high temperatures for prolonged periods.

In 1957 a study of the effect of high
temperatures on Shasta berries was initi-
ated by measuring berry temperatures
under simulated field conditions. Ther-
mocouples were placed in the centers of
eight Shasta berries of uniform size,
shape, and color. Two berries were
placed at the top of a pint basket in open
sunlight; two berries were put at the bot-
tom of a pint basket in the open sun;
two more berries were placed at the top
of a pint basket covered by two layers
of canvas; and the fourth pair of berries
were put at the bottom of a pint basket
also under two lavers of canvas. A ther-

Temperatures of Shasta sfrawberries under sim-
viated commercial handling conditions. 1, Fruit,
top of basket in sun. 2, Fruit, bottom of basket
in sun, 3, Fruit, fop of covered basket. 4, Fruit,
bottom of covered basket. 5, Air, in sun.
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mocouple was used to measure the air
temperature in the open sun. Both berry
and air temperatures were recorded by a
thermograph.

The temperature of berries exposed to
direct sun quickly surpassed that of the
surrounding air, and remained higher
for the rest of the day. The maximum
herry temperature was 107°F at 3:00
pan. At 5:00 p.m. the exposed berries
still were 14°F warmer than the air
around them. The temperature of berries
in the bottom of exposed baskets was
somewhat lower than the surrounding air
until about 2:30 p.m. and reached a max-
imum of 100°F at 3:30 p.m.

Berries at the top of covered baskets
were cooler than the air for most of the
day and reached a high of 93°F. Berries
in the bottom of the covered basket were
considerably cooler than the air.

The temperature pattern which devel-
oped in this test indicates the problems
encountered in a commercial field. The
temperature of the berries at the start of
the experiment was already in the range
where growth of decay organisms is a
serious problem. Loss by decay alone
would be expected to be severe if the fruit
were held for any period of time in the
field at these temperatures. Even under
more moderate temperature conditions,
fruit held in the field would be expected
to be affected by decay losses which may

Warming-rates of Shasta strawberri

Gordon Mitchell, and Arthur Greathead

not show until after the fruit leaves the
shipping area. Any delay in cooling is
bad but some temporary delays may be
unavoidable in the orderly handling of
the fruit. In such cases the fruit should
always be covered to minimize the losses
which will occur.

Warming-rates of Shasta berries were
next considered in the fruit quality
studies. Duplicate, full crates were used.
The berries were cooled to 41°F. A
basket in the center of the crate was emp-
tied, and four berries of uniform size
and maturity selected. The selected ber-
ries were held in the cold room while all
other preparations were made. The crates
were placed at either 85°F or 100°F. The
thermograph was started, and the experi-
mental berries were brought from the
cold room. The thermocouples were
quickly inserted into the four berries.
Two of the selected berries were placed
in the bottom of an empty basket, and
the basket was refilled. The two remain-
ing experimental berries were placed on
the surface of the filled basket. This pro-
cedure was required to avoid temperature
rises in the berries during the manipula-
tions involved in selting up an experi-
ment. One experiment was run in still
air al each temperature, and a second
with air blowing across the crate at a
velocity of 10 miles per hour.

Concluded on page 15
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STRAWBERRIES
Continued from page 6

The temperature of berries on top of
the filled basket placed in 100°F moving
air reached a temperature near 100°F
in about 45 minutes. Similar berries in
still air required two hours to reach 90°F
and remained at about this value there-
after. Berries in moving air showed evi-
dence of injury to the skin, a condition
not evident in the lots in still air. Berries
in the bottom of the center basket in
moving air at 100°F reached a tempera-
ture of 90°F in about two hours and
remained at about this temperature there-
after. Berries in the bottom of the center
basket in still air, warmed at a uniform
rate and reached a temperature of about
82°F after four hours. Kvidently, the tem-
perature reached by the berries was sub-
stantially the dry bulb temperature of the
surrounding air when the surface of the
berries was dried by high temperature
and air velocity. When the berry surfaces
remained moist, the temperature ap-
proached the wet bulb temperature of
the surrounding air. As expected, the ber-
ries exposed to moving air changed tem-
perature much faster than those in still
air or in protected positions.

The berries placed in 85°F reached
maximum temperatures in about the
same time as those at 100°F. However,
surface berries did not reach the air tem-
perature.

The evidence on the temperatures de-
veloped under field and handling condi-
tions obtained in these studies indicates
the desirability of carefully scheduling
strawberry harvest operations. To avoid
high temperatures and their detrimental
effect on the fruit, exposure to normal
field temperatures after harvest should
be minimized by rapid handling of the
fruit in the field, by careful protection
against exposure to the sun or moving
air, and by rapid and thorough cooling.
Protection should be provided against
exposure to high temperatures after the
fruit has been cooled. A good cooling
job may be undone in as little as 20
minutes, if the berries are exposed to
moving, warm air.

E.C. Maxie is Assistant Pomologist, Univer-
sity of California, Davis.
F. Gordon Mitchell is Extension Marketing

Technologist, University of California, Davis.
Arthur Greathead is Farm Advisor, Univer-
sity of California, Monterey County.

The above progress report is based on Re-
search Project No. 1656.

Research Reported

Staff members of the California Agri-
cultural Experiment Station published
1,322 separate articles during the fiscal
year 1957-58, to disseminate informa-
tion on their research findings to farm-
ers, fellow scientists, and to the public.

Of the 1,322 articles—totaling 11,876
printed pages—1,163 or 87.8% appeared
in farm journals, commodity publica-
tions, magazines, scientific journals, and
other outlets which printed and distrib-
uted the material to their readers. The
remainder—159 articles or 12.2%—was
published and disseminated by the Uni-
versity 1n its Agricultural Experiment
Station publications, in the form of
leaflets, circulars, bulletins, and manu-
als, and in Hilgardia and Cdlifornia
Agriculture.

Of the 11,876 printed pages, 9,872
pages or 83.19% appeared in popular
magazines and scientific journals, the
rest in Experiment Station publications.

The Agricultural Experiment Station
compiled the publication figures of its
staff on occasion of its annual report to
the United States Department of Agri-
culture.
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For timber tax study

California Board of Equalization . ... ...... ... ........ ... $1,000.00

DONATIONS FOR AGRICULTURAL RESEARCH

Contributions to the University of California, Division of Agricultaral Sciences

Alaynite Company of America . .., ........ 2 127 samples of corrugated

fiberglass panel
2 12" samples of plane

California Department of Fish and Game ................ $38,775.00
or research on brush removal on game ranges

California Department of Natural Resources
Division of Forestry . .......... .. ... ... . ... . .. .. ... $8.825.00
For soil-vegetation survey

California Spray Chemical Corp.
For fundamental research on phosphates in soils .......... $2,950.00
For melon insect investigations. . .. .. 1 gal, Ortho Dibrom 8 emulsive

Chemagro Corporation . ......................... 15 Ibs, 509 Dylox
For research on alfalfa insects

Victor H. Clausen . ... ..................... Tanoak logs and lumber

For solvent drying studies

County of Mendocino ... ... ... .. oo $1,000.00
For study of young growth timber taxation in Mendocino County
Diamond-Gardner Corporation . ............... ......... $3,500.00

For research on bacterial infestation of Ponderosa pine logs and lumber

National Science Foundation .. ........................... $500.00
For research in agricultural biochemistry
Oronite Chemical Company. .Up to 5 drums per month of Oronite acetone
For research on chemical processing of forest products
Rohm and Haas Company ............. 10 gals. Kelthane EC emulsion

300 1bs. 3% Kelthane dust
For walnut and melon insect investigations

Stauffer Chemical Corp, .................. 150 Ibs. 39 Trithion dust
For melon insect investigations
U. 8. Atomic Energy Commission ... ... .........cou..... $21,592.20
For research on soils containing salts and radioactive elements

U. S, Pub'ic Health Service
For basic study relating to animal and human nutrition. . .

5

.$§23,176.00
$1

For insect virus studies .$13,482.00
For research on the dynamics of arthropod populations. .. .$7,990.00
For research in nutrition on the effect of the comvosition

of food fat on cholesterol absorption and synthesis. ... .$17,007.79
For recearch in nutrition on the effect of pyrido~ine

deficiency on the synthesis and utilization of body fat . ...$6,873.26
For research on the influence of microenviroaments on

insects . ...... e e e e e e $17,181.00
For research on the nature of infectious processes

10 00S€CIS . . . e £8,031.00

fiberglass panel
For studies on light transmission

American Cyanamid Company ............. 600 1bs. calcium cyanamid
For field crop fertilization studies

Atkins, Kroll and Co., Led. .......................... 600 1bs. Urea
For field crop fertilization studies

Best Fertilizers Co. . ... ................ 1,120 Ibs. 6-24-0 and 13-39-0
For field crop fertilization studies

California and Hawaiian Sugar Refining Corp. ..............5%400.00

For study on ice cream consumer acceptance
California Fresh Peach Advisory Board ................... $1,500.00

For research on maturity of several shipping varieties of peaches

California Olive Advisory Board
For research on canning, storage, and processing

of ripe olives . ... .. ... .. $5,000.00
For research on various rootstocks and diseases peculiar
€0 OLIVE TIeES .. . .\ it e $4,000.00
California Tree Fruit Agreement
For research on maturity of nectarines ................. $1,250.00
For research on maturity of specified plum varieties ........ $250.00
California Wine Advisory Board
For research on biological purification of stillage.......... $5,000.00
For research on chemical components contributing to the
distinctive flavors of various varieties of grapes ........ $6,000.00

For recearch on consumer taste preference on Rosé wines. . . $3,000.00
For resea-ch on standards and methods of inspection and

grading of grapes received by wineries ..., ............ $25.,000.00

Collier Carbon and Chemical Corporation. . . .. 2 tons ammonium sulfate
For field crop fertilization studies

Herman Frasch Foundation .............................82,500.00

For research on the effect of environment on the chemical constitu-
tion of plants in relation to disease and pest resistance. {(Fourth guar-
terly payment for the second year on a donation of $10.000.00
annually on a 5-year basis)
W.P. Fullerand Co............... 2 6" squares of heat-absorbing glass
2 B” glass building blocks
For light transmission studies
Concluded on next page

CALTIFORNIA AGRICULTURE, JANUARY, 1959

[





