"A PRACTICAL FARMERS OF IOWA

COOPERATORS’
PROGRAM Firnerled Research

N\
N(E

Strawberry Packaging Type Effect on Shelf Life

In a Nutshell:

«  Many berry farmers package their berries in vented clamshell containers, but consumer
advice suggests that sealed containers may better preserve berry quality.

+  Kim Andersen and Aaron Wills conducted trials assessing strawberry shelf life in four
different packaging types: vented containers, unvented plastic clamshells, mason jars and
vacuum-sealed mason jars.

Key Findings:

«  Both Andersen and Wills found that strawberry shelf life was enhanced by storage in
unvented containers compared to vented clamshells. They reported strawberries remained
salable for 2-5 days longer in unvented containers, with variation by container type, berry
variety and berry quality.

«  Condensation affected storage quality of all three unvented options. Both farmers
reported a need to cool berries down before packaging in unvented containers to minimize
condensation.

BACKGROUND

Produce going bad before you get it to
market is a costly problem for farmers of
fragile, high-value crops like strawberries.
After hearing consumer advice about
storing berries in vacuum-sealed jars
for improved shelf life, Kim Andersen
wondered whether switching from
traditional vented clamshells to sealed
packaging could be useful for extending
strawberry shelf life on her farm. Andersen
talked to fellow strawberry farmer Aaron
Wills and they decided that a research trial
would be a good way to investigate whether
sealed containers could preserve berries for
longer than vented clamshells.
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Four packaging treatments that Kim Andersen tried for her strawberries: vented clamshells, unvented clamshells, mason

EXPERIMENT

PFI Contact:

Emma Link
(515) 232-5661 ext.1045,
emma.link@practicalfarmers.org

Cooperators

Kim Andersen, Blueberry Bottom
Farm - Brighton, IA

Aaron Wills, Little Hill Berry Farm -
Northfield, MN

Funding

The Builders Initiative

- 23 b "
L -1*_-' "'...
i S S

jars and vacuum sealed mason jars. Condensation was the major issue affecting storage quality in unvented packaging,

Photo taken Sept. 2025.
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METHODS
Design

Andersen and Wills packed four replicates
of four different one-quart strawberry
packaging types and observed berry visual
quality and taste daily until they were
on the cusp of being too far deteriorated
to process. Both farmers used one-quart
vented plastic clamshells as their control
treatment. Though Wills typically packs
strawberries in open pulp containers for
immediate sale, he chose not to include
this packaging type in his study because
he already knew that shelf life in the pulp
containers is poor. Both farmers then
tested three one-quart unvented packaging
methods: unvented plastic clamshells,
mason jars and vacuum sealed mason jars.
They repeated the trial on two dates (one
in August and one in September) to see if
results were consistent across their harvest
season. Andersen notes that while she filled
containers full in the August iteration of the
trial, this took a lot of berries, so she only
filled containers halfway in the September
iteration.

Growing details and packaging prices are
included in Table 1. Jars were vacuum
sealed using a household electric vacuum
jar sealer that cost $30 on Amazon.

RESULTS AND DISCUSSION

Generally, vented clamshells performed
worse than all three unvented containers
in terms of salable shelf life and processible
shelf life (Figure 1). One exception,
however, is that in her September trial
Andersen found that both mason jar
treatments performed just as poorly
as vented clamshells, likely due to
condensation in jars. Otherwise, neither
Andersen nor Wills observed differences in
packaging method efficacy between their
August and September trials.

There was not a clear winner in the
unvented packaging category across farms
and trial dates. Mason jars were at least four
times as expensive as the unvented plastic
containers. Wills noted that the berries in
the mason jar and vacuum-sealed mason jar
continued to look nice for many days longer
than the berries in the unvented clamshell,
but the flavor deteriorated at a similar
schedule. So, the nice-looking berries were
nevertheless only salable for two additional
days and had the same processable shelf
life as the less expensive unvented plastic

Kim Andersen’s strawberries in a high tunnel. Both Andersen and Wills grow their strawberries in high tunnels, which

ensures berries are consistently watered, allows for easier pest management and extends the growing season.

TABLE 1: Strawberry growing methods and packaging type details for Kim

Andersen’s and Aaron Wills’ trials in summer 2025.

ANDERSEN

WILLS

Description of berry
growing setup

Day-neutral strawberries
grown in-ground in high
tunnels on landscape fabric
with drip irrigation and
fertigation.

Day-neutral strawberries
grown in-ground in high
tunnels and caterpillar
tunnels with drip irrigation.

Glacier Valley 1 quart hinged
vented clamshell

Vented clamshell from

Vented clamshell $0.17 each; W?z)r;;tat;;nt
Case of 500 $83 oo e
Choice Tamper Safe 30

Unvented clamshell

oz plastic hinged flat lid
clamshell from Webrestaurant
$0.24 each;
case of 200 $46.99

Unvented clamshell from
Webrestaurant
$0.25 each

Used existing stock of jars

Purchased from Menards

Mason jar NA $1 each
| Aug.4,2025 Aug, 15, 2025
. Nighttime temp 64°F, . o
Aug. trial start date . . Nighttime temp 67° F,
daytime temp 77" F, daytime temp 89° F
95% humidity V P
_ Sept. 8,2025 Sept. 22, 2025
. Nighttime temp 52° F, . . o
Sept. trial start date . . Nighttime temp 61° F,
daytime temp 72°F, daytime temp 75° F
80% humidity Y P
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Kim Andersen found that unvented containers of strawberries remain salable and processable for longer than vented
containers in August but not in September
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10.01
7.54
2
@ 504
[a)
25- -
0.04
Vented clamshell Unvented clamshell Mason jar Vacuum-sealed Mason jar Vented clamshell Unvented clamshell Mason jar Vacuum-sealed Mason jar

Aaron Wills found that unvented containers of strawberries remain
salable and processable for longer than vented containers in both
Aug. and Sept.
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FIGURE 1. Kim Andersen (top) harvested strawberries on Aug. 4 and Sept. 8, 2025, and then recorded the number of days berries were suitable for sale and
processing when stored in vented and unvented (unvented clamshells, mason jars, vacuum-sealed mason jars) packaging. Aaron Wills (bottom) did the same for
strawberries harvested Aug. 15 and Sept. 22. Wills observed the same results in both Aug. and Sept.

Aaron Wills holds strawberries nine days after they were packaged in vented clamshells. The berries are no longer salable but still processable into value-added or frozen products (left).
Six days later, strawberries that were packaged at the same time into mason jars are now no longer processable (right).
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clamshells. Andersen saw similar results in her August trial, with
berries in mason jars lasting days longer in top condition than
those in unvented clamshells. However, in September she had
more issues with condensation in her berries in mason jars, and
those berries were only salable for 3 days compared to 7 days in an
unvented clamshell.

As is often the case during cooperators’ trials, farmers reported
that they learned about more than packaging, the studied
outcome, during the course of the trial. “Although this trial was
not about variety of strawberry, we noted that Monterey held up
best after packaging and Evie II was the first to start to ferment,”
Andersen said. She also said that during the course of the trial, she
learned just how important it is to cool down her berries before
packaging to prevent condensation and further shelf life. She does
this by spreading them out on cookie sheets in a cool basement.
Wills echoes the importance of cooling down berries and says that
he does so in vented hexagon pails in the cooler before packaging,.

CONCLUSIONS AND NEXT STEPS

After seeing trial results, Andersen will now “change to unvented
containers to extend shelf life for selling fresh strawberries.” While
she was previously able to freeze or process berries into value-
added products before they went bad, she would rather sell fresh
fruit as it reduces her labor costs. Similarly, Wills says that “I had
a sense that the vented pulp containers we use aren't the best for
the longevity of our berries. This trial helped us quantify how much
improvement in quality we could see by switching to different
containers.” While he does not plan to switch packaging methods
now, he may do so when he scales up his strawberry production
in the future. He reports that support from PFI and collaboration
with Andersen were the most valuable aspects of the trial.
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PFl COOPERATORS’ PROGRAM

PFT’s Cooperators’ Program helps farmers find practical answers and make informed decisions through on-farm research projects.

The Cooperators’ Program began in 1987 with farmers looking to save money through more judicious use of inputs.
If you are interested in conducting an on-farm trial contact Stefan Gailans @ 515-232-5661 or stefan.gailans@practicalfarmers.org.
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