Studies on Strawberry Quality

high temperatures that may occur in harvesting and handling
of strawberries influence the rate of fruit deterioration

The following article is the second of two re-
ports on Quality Studies with Strawberries. The
first report appeared in the January issue.

Strawberries and the decay organisms
that attack them are alive and tempera-
ture has a tremendous influence on the
rates of their life processes. At tempera-
tures between 32°F and 75°F the rates of
these life processes would be expected
to increase two to four fold for each
8°F temperature increase, The deterio-
ration of the fruit depends on how fast
these processes occur. Thus the rate of
deterioration can be expected to be in-
fluenced in the same way by temperature.
To measure the effect of temperature
on strawberries, studies were started by
measuring the respiration rale of the
Shasla variety. Rate of respiration closely
parallels the rate of other life processes
in both fruits and decay organisms.
Fruit was obtained from plantings at
Davis. The berries were picked in the
early morning and immediately used in
the experiment. Duplicate 500 gram
samples were prepared for each treat-
ment. The fruit was selected for [reedom
from defects, weighed, and sealed in

The influence of temperature on the respiration rate of variety

Shastu strawherries.

respiration jars. These jars were then
placed at five different temperatures—
32. 41, 68, 86, and 100°F.

As shown in the lower left graph, tem-
perature has a marked influence on the
respiration rate of the Shasta straw-
berry. The initial respiration rates at
the higher temperatures exceeded the
rate at 32°F by the following factors:
41°F—1.4 times, 68°F—7.2 times, 86°F
—19 times, and 100°F—19.6 times.
After about six hours oily, red droplets
appeared on the surface of berries held
at 86°F and at 100°F, indicating skin
damage. This was followed by bleaching
of the red in the berries, and still later
by mushy breakdown of the tissue. No
mold growth was observed at 86°F and
100°F. The tests at the lower tempera-
tures were discontinued when mold ap-
peared on the berries.

These results clearly show the effect
ol temperature on the two major causes
of strawberry deterioration—decay and
self-destruction. At 86°F and 100°F the
berries were quickly destroyed by the
speed of their own life processes. The
berries at 68°F showed mold growth
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after two and one half days; at 41°F
after five days; and, at 32°F, the berries
showed mold after 11 days. Under com-
mercial conditions, with picking damage
added, it is probable that deterioration
would be more rapid than in these tests.

The effect of delayed cooling at high
temperatures on the keeping quality of
the Shasta variely was next considered.
Two large insulated boxes were used. One
was fitted for thermostatically controlled
heating, the other for forced-air cooling.
The warm-air box was preheated to 85°F
and held at that temperature for the
duration of the experiment. The cool box
was iced, and cooled to about 41°I, Six-
teen crates of berries were picked by the
commercial picking crew on a farm near
Salinas. The picking required less than
one hour and was completed at 8:30
a.m. Two crates were cooled immedi-
ately. The other 14 crates were placed in
the warm box and held without air cir-
culation. These crates were transferred
to the cold box, two at a time, at the end
of one half, one. two, three, four, six,
and eight hours, All fruit was quickly
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The effect of delayed cooling ot high temperatures on keeping quality of

Shasta strawberries.
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STRAWBERRIES
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cooled using the forced air principle, and California
then held for seven days at 41°F. It was / ,/Z/%
then removed and sorted immediately 7" 2p

into four classes: sound or undamaged,
badly bruised but not decayed, slight
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decay. and severe decay. Sound fruit and
bruised but not decayved berries were
considered marketable.

As shown in the lower right graph on
page 11, the quality of strawberries
drops sharply after iwo hours at 85°F.
The fruits represented by the graph were
evaluated while still cool.

All badly bruised berries could be ex-
pected to be lost within a short time in
commercial marketing channels. Under
these conditions only the sound fruit
would be marketable.

Another important trend is the increase
in decay with increasing time at this high
temperature. It seems likely that berries
held for more than three hours would
have been an almost complete loss in
retail channels within 24 hours.

These experiments indicate that straw-
berries must be cooled very soon after
harvest if satisfactory quality is to be

maintained. While the temperature used
may seem high for some strawberry
growing districts, the information ob-
tained in the studies indicates that such
temperatures may be quite commonly
reached or exceeded under actual field
conditions.

The grower often can not move his
berries to the cooler as quickly as would
be desirable. However, every effort
should be made to give maximum pro-
tection to the fruit. It should be placed in
the shade il possible. hauled in a covered
closed truck, moved to the cooler as soon

as practical, cooled rapidly and kept cool
thereafter. These experiments show
clearly that strawberries would quickly
destroy themselves at high temperatures,
even if they were sterile of all decay
organisms.
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County, University of California.

The above progress report is based on Re-
search Project No. 1656.
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California Cedar Products Company

Union Carbide Chemical Company

............. $500.00

For timber taxation study

DONATIONS FOR AGRICULTURAL RESEARCH

Contributions to the University of California, Division of Agricultural Sciences

............ $900.00
For research in wood machining

..... 5 gals. Carbowax
For research on forest products

Davison Chemical Company .................... 2 Verifax machines

For research on silica aerogel SG 67

LOS ANGELES

1 Waring blender
3 desiccators
4 dust sieves

RIVERSIDE
DAVIs California Spray-Chemical Corporation . .................. $1,000.00
Abbott Laboratosies . ... ... ... ... ... 30 grams Gibberellic Acid For research on fungicides
For research on dormancy in pears
American Cyanamid Company. ... ........... ... ......... $3.500.00 STATEWIDE
For research on infectious discases of poultry Chemical and Pigment Company. ................ G600 1bs. zinc sulfate
American Poultry and Hatchery Federation...................581.500 For micro-nutrient studies in Colusa County and zinc deficiency
For research on host tumor responses in poultry studies elsewhere in the state
Bou-Matic Milkers ............. .. Portable pipeline milking machine Dow Chemical Company .............. ... 150 1bs. powdered Trolene

For rescarch on the relationship of mechanical milking to
mastitis problem
Bush Berry Advisory Board. .. ... ... ... ... ... 1,950 1bs. boysenberries
For research in food technology
California Bull Association. ... ............... 4 purebred Jersey bulls
For research on genetics of dairy cattle
California Cattle Feeders Association. ...................... $666.66
For progeny testing program
California Committec on the Relationship of Electricity to Agricul]tg;eso
$7. .
For research in the use of electricity in agriculture (Fourth
quarterly payment on total of $28,750.00)

California Spray-Chemical Corporation. .. .................582,000.00
For research on insecticides
Fibreboard Paper Products Corp. . ...600 experimental fibreboard boxes

For studies on the shipping of apples and pears
Sugar Rescarch Foundation, Inc.
For research on the effect of varying sugar acid ratio on the
palatability of wine ....... .. . ... .. ... ... .. $1,250.00
(Second quarterly payment on total of $5,000.00)
For research on the effect of sweetness on the consumers
acceptance of apricots, pears, and peaches ........... $2.,500.00
Syntex Animal Products ... ... .. .. Lo $1.,500.00
For rescarch on hormones in heifers and cows of the beef cattle breeds
U. S. Public Health Service. ...... ... ... ... ... . ... .. ... $4,053.00
For research on the use of enzymes for tenderizing meat
Western States Meat Packers Assn., Inc. ....................8666.66
For research on economic and quality beef

200 1bs. Trolenec boluses
For studies on the effectiveness of the materials as systemic
grubicides in Imperial County
E. I. du Pont de Nemours & Company. .............. 300 lbs. Uramite
For studies on turf variety plots in Los Angeles County

The Garland Company. .. .. 200 Ibs. Garland Shading Compound Purple
For experiments on greenhouse flowers in San Mateo County
Jack Wilson Chemical Company............ 15 Ibs. DIAX Weed Killer

For experimental work on morning glory in Imperial County
Monsanto Chemical Company
For studies on control of weeds in lettuce,
Imperial County ........... ... .. i 10 gals. Vegadex
For studies on control of weeds in onions, Imperial County. .. . Randex
The Mountain Copper Company. .............. 100 1bs. copper sulfate
For micro-nutrient studies in Colusa County
Naugatuck Chemical Co. ...............ccovv..ov. ... .2 qts. 3YD
For test plots on cradication of nutgrass and morning glory
in Imperial County
Qasis Chemical Company, Inc. . ... ... ... .. 50 Ibs. Chloro IPC 10
For test plot work in Imperial County
Pennsalt Manufacturing Co. ......................30 gals. Endothal
For establishing defoliation test plots on seed flax and alfalfa

Shell Chemical Corporation . .......................... 1 gal. aldrin
For test plot on cricket control in field and vegetable crops in
Imperial County
Stauffer Chemical Company
For exploratory trials on phosphate fertilization of annual
clovers on open ranges in northern California. .5 tons superphosphate
For fumigation of turfgrass variety plots in Los Angeles
County . ... ... 25 gals. Vapam
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