Introduction

Pears, including the Anjou variety, are
an ethylene producing climacteric fruit.
Like bananas and tomatoes, Anjou pears
will ripen after harvest. This ripening takes
place with the help of the naturally
occurring ripening hormone called
ethylene that pears and other fruits
produce. Ethylene will eventually be
produced by the pears in sufficient
quantities to trigger their own ripening,
however, Anjou and other winter pears can
be ripened faster and more evenly by
introducing ethylene into a sealed condi-
tioning room for a specific period of time.
In fact, pears treated with ethylene can be
shipped sooner after harvest and still ripen
to dessert quality. In the early season,
ethylene treatment replaces the need for
several weeks of cold storage to stimulate
the pears to produce enough ethylene on
their own for ripening.

Although the steps outlined here
should increase the even ripening of a load
of pears, it should still be remembered that
not all pears will ripen at the same time
especially those harvested at different
maturity stages. Each load and grower lot
conditioned may react differently and have
its own ripening characteristics. Ideally, at
the packing house, fruit should be sepa-
rated and conditioned by grower lots.

Maturity, fruit firmness, fruit and
room temperatures and ethylene concen-
tration are all important when condition-
ing pears. The less time in cold storage after
harvest and the higher the firmness
translates to a longer period of time for
ripening fruit. Likewise, later season fruit
will need a shorter period of time for
conditioning.

Equipment Needed
Conditioning Room

* Air tight

* Heating and cooling capabilities

* Good airflow

+ Capacity to maintain 90-95% relative
humidity

« Fruit firmness tester (penetrometer)
with 5/16 inch (8mm) tip

* Knife

¢ Pulp thermometer

* Ethylene

* Ethylene introduction device

Firmness

Fruit firmness should be checked with
a hand held fruit penetrometer before
loading pears into the conditioning room,
and then every day during ethylene
introduction in order to determine the
speed of the ripening Ideally, firmness and
temperatures should be checked twice
daily approximately 12 hours apart. Fruit
with a firmness reading of 15 pounds per
square inch (psi) force on a fruit penetrom-
eter may need 3 days of ethylene treatment,
while fruit at 13 1b. psi force may need only
2 days. Firmness may drop 1 Ib. psi force per
day on the average.

It is important to consider time in
transit and on the supermarket shelf in
order to determine the best firmness for
each situation. Generally, for the packing
house, pears should be removed from the
ripening room when fruit firmness
declines to 11 to 12 Ib. psi force and imme-
diately cooled back down to 32°F (0°C).

A supermarket may want a lower
firmness if fruit has less travel time and
will be on the shelf sooner after condition-
ing Pears in the 3 to 5 Ib. psi force firmness
range are often considered best for eating
out of hand. However, this can vary
according to individual tastes. Lower
firmness can make handling and shipping
more difficult. Like all fruit and vegetables,
pears are living, breathing organs. Conse-
quently, pears will continue to ripen even
when refrigerated. However, the closer the
fruit is kept to 32°F (0°C) the slower it will
ripen. It is important to bring the tempera-
ture of the fruit rapidly back down after
conditioning.

Fruit penetrometers are available
commercially. Follow the manufacturer’s
guidelines for proper equipment calibration
and usage.

Temperature

For best results fruit core temperatures
should be stabilized before introducing the
ethylene. The temperature of the room
should be at least 68 to 70°F (20 to 21°C)
before fruit is loaded into the room in
order to stabilize the fruit temperature
quickly. However, pulp temperatures should
be checked daily to ensure they do not rise
above 75°F (24°C) as this can cause break-
down of the fruit.

It is useful to keep a daily log outside of
each conditioning room. For each room,
keep track of the fruit firmness, room
temperature and pulp temperature after
each visit to the room (see Pear Condition-
ing Log). After the conditioning process, be
sure to rapidly cool the fruit back down to
32°F (0°C).
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Humidity

Maintaining 90 to 95% relative humid-
ity in the conditioning room will help
minimize water loss and shrivel. This can
be accomplished with the aid of commer-
cial humidifiers which can be installed in
the room. Another way is to soak the floor
of the room when the fruit is placed
inside. Be sure that boxes are not stacked
on the floor if the latter procedure is used.
It is important that the corrugated boxes
are strong enough to withstand the 90 to
95% relative humidity without loss of
integrity.

Conditioning Room

Ethylene gas should be introduced into
an airtight room, as the concentration of
ethylene ppm (parts per million) needs to
remain high enough to trigger the condi-
tioning process. Some packing houses have
built ripening rooms with laytex painted
plywood walls. A “CA” room may also work
if equipped with heating and cooling
capabilities. At a supermarket distribution
center, a banana ripening room is ideal.
Most important is the fact that the room
should not leak and have a good air
distribution system. If the room leaks, it
will be harder to reach and maintain the
proper level of ethylene concentration.

The ethylene concentration required
for conditioning pears is 100 parts per
million (ppm). To determine the volume
(cubic feet) of a room, multiply height x
width x depth. Once you determine the
volume of the room you will be using,
follow the directions of the company from
which you buy the ethylene in order to
determine the quantity of gas to use. Note:
Ethylene gas is explosive in concentrations
between 2.8% (28,000 ppm) and 28.6%.

However, the amount of ethylene needed
for ripening pears is only 100 ppm. You
would need 280 times this amount for any
chance of explosion. Consult the manufac-
turer of the system you intend to use for
instruction on proper safety procedures.

Once the fruit pulp temperature has
reached the room air temperature range of
68 to 70°F (20 to 21°C), introduce the
ethylene. Check fruit core temperature and
firmness daily. It is best to check the
temperature in various parts of the room
to ensure there are no “hot spots” in the
room. Air circulation is important, an even
flow throughout the room will help the
fruit ripen evenly.

When loading a room, stack and load
the fruit to ensure maximum air flow in
and around the boxes. The stacking pattern
should facilitate air flow around and
through the boxes to be most effective in
removing heat and carbon dioxide pro-
duced by the ripening pears and to ensure
uniform distribution of ethylene. Air flow
all around each box is necessary to cool the
fruit in the middle of the box, stack and
pallet. It is also best to leave 1 1/2 feet
between the walls and pallets and at least 6
inches between pallets.

If a forced air-conditioning system is
used and the boxes have proper venting for
introducing air through the box, pallets
can be handled through the ripening
room without special stacking patterns.

It is also important to keep access open
to the back of the room in order to take
daily firmness and temperature readings. If
there are no fans installed in the room to
move the air, portable fans can be used.

Verification of the ethylene concentration
is important, especially during the first few
introductions. Research stations in the
growing districts can help packing houses
with this verification.

Vent the ripening room every 12 hours
by opening the door. This venting will
occur when you are checking the pulp
temperature in the room. Venting will rid
the room of carbon dioxide which retards
ripening Otherwise avoid entering
ripening rooms when ethylene is being
introduced. Opening the door will
prematurely lower the ppm of the ethylene
concentration. It may be helpful to hang a
sign on the room to alert people to the fact
that ethylene is being used inside.

For early season fruit, 72 hours of
ethylene introduction may be necessary to
achieve the desired firmness. For later
season fruit, and fruit that has been stored
for 2 or more months, 48 hours or even 24
hours may be sufficient. It is important to
check firmness daily. Firmness may drop 1
Ib. psi force per day on the average. Keep in
mind transit time until fruit is on the
shelves when determining optimum
firmness. Generally, for the packing house,
pears should be removed from the condi-
tioning room when fruit firmness drops to
11 to 12 Ib. psi force of firmness and cooled
back down to 32°F (0°C). Lower firmness
can make handling and shipping more
difficult.

A supermarket may want a lower
firmness if fruit has less travel time and
will be on the shelf sooner. Pears in the 3
to 5 Ib. psi force firmness range are often
considered best for eating out of hand.
However this can vary according to
individual tastes and circumstances.

Conditioned

Once fruit has reached the desired
firmness, remove the fruit from the
conditioning room and rapidly bring pulp
temperatures down to 32°F (0°C) to slow
ripening. Be aware that conditioned fruit
will ripen faster and need gentle handling
especially as the firmness decreases. Always
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consumed quickly, keeping pears at a core
temperature of 68 to 70°F (20-21°C) will
quickly bring them to optimum eating
quality, i.e. 3 to 5 1b. psi force. Pears held at
68°F (20°C) after ethylene treatment can
ripen in 3 to 5 days. Pears will continue to
ripen once triggered. It is important to
lower pulp temperatures and keep fruit
refrigerated to slow the ripening process.
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