
USING ICE IN CONTAINERS TO

MAINTAIN ROSE BUD TEMPERATURES

California-grown 'Forever Yours' rose buds
occasionally arrive in eastern markets partially
open and/or with an unattractive blue color.
These are symptoms of senescence and the most
probable cause is poor temperature management
in transit.

Most rose shippers place 8 to 12 pounds of
crushed ice near the center of rose containers.

Buds may be packed at ambient temperature or
with varying degrees of cooling.

To test the effectiveness of ice in maintaining
bud temperatures, three standard containers
lined with %-inch Styrofoam® sheets were sub
jected to the following treatments1: 1) buds
cooled to 41° F. (5° C), packed with 12 pounds
of 1ce; 2) buds packed at 68° F. (20° C.) with 12
pounds of ice; and 3) buds cooled to 41° F. (5°
C), packed without ice. Thermocouples were
placed as follows: 1) in the air adjacent to the
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container; 2) in air near the bottom center in
side the container; 3) in air above the ice near
the top center inside the container; 4) in buds
near the bottom of the container; and 5) in buds
at the top of the container. All were then held
at room temperature—70 to 75 F. (21 to 24
C). Temperatures were recorded for 24 hours and
the experiment was conducted twice.

When buds were held overnight at 41° F. then
packed with ice, their temperatures rose con
tinuously from the time the container was closed
(figure 1). After 8 hours, the bottom bud was
slightly cooler than the bud in the top of the
box, indicating that cold air settled at the bottom
of the container. The air temperature underneath
the ice at the center rose only slightly during the
first 8 hours, then rose rapidly thereafter, in
dicating that most of the ice had melted after 8
to 10 hours. Bud condition in this container was

considered acceptable at the end of the experi
ment, although there was slight blueing and open
ing.
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Figure 1. Warming rates at various positions in a packed container of 'Forever Yours' rose buds where the buds
were cooled to 41 F. (5 C), then packed with 12 pounds crushed ice in the center of the container.
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When buds were packed warm—about 68 F.—
with ice (figure 2), there was a sharp drop in air
temperature for 2 hours in the bottom center of
the container. Thereafter, the temperature rose
progressively, indicating that the ice was gone.
The air temperature in the top of the container
showed little cooling effect due to melting of the
ice. There was a slight initial drop in bud tem
perature in the bottom of the container followed
by a rapid rise after 12 hours. This indicates
that the refrigeration effect from the melting ice
was barely adequate to maintain bud temperatures
and was of no value in cooling the buds. This is
shown also by the temperature of the bud in the
top of the container, where there was a sharp
rise in temperature when the ice was melting
most rapidly. Approximately one-third of the buds
in this container were discarded at the end of the
experiment. The other two-thirds were considered
salable but of reduced quality.

When cooled buds were packed without ice, tem
peratures in all positions rose immediately and
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rapidly (figure 3). There was a slight air tempera
ture lag in the bottom center of the container
because the cool buds were acting as a refriger
ant. This effect can be explained on the basis
of time required for heat to transfer from the
surrounding air through the container and product
mass. The buds in this container were excessive

ly blue and had no value at the end of the experi
ment.

The data presented here emphasize three points*
1) rose buds should be cooled before packing; 2)
ice, in the amounts currently used, can retard
warming of the buds if the container is not placed
in a warm environment; and 3) ice has no meas
urable value for cooling buds that are packed
warm.

* Respectively, Professor, Department of Pomol
ogy, Davis; Farm Advisor, Santa Cruz and
Monterey Counties; Extension Pomologist,
Davis; Extension Agricultural Engineer, Davis;

and Pomologist, Department of Pomology, Davis.
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Figure 2. Warming rates at various positions in a packed container of 'Forever Yours' rose buds where

the buds were packed warm—68 F. (20 C.)—but with 12 pounds of crushed ice in the center of the
container.
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Figure 3. Warming rates at various positions in a packed container of 'Forever Yours' rose buds where
the buds were cooled to 41° F.(5° O), then packed without ice in the container.

MEASURING SMALL VOLUMES OF FUNGICIDES
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Most fungicide recommendations are given in
pounds per 100 gallons of water (Ib./lOO gal.).
Sometimes the label gives directions for pre
paring smaller amounts. These directions are
usually in teaspoons or tablespoons per 1 to 5
gallons of water. Pounds per 100 gallons can
also be converted to ounces or grams per gallon:

1 Ib./lOO gal. - 1 oz./6V4 gal. = 4.54 gm./gal. -
1.20gm./l.

Liquid measures can also be converted:

1 pt./lOO gal. - 1 fl. oz./6V4 gal. = 4.73 ml./gal.
= 1.25gm./l.

1 tsp. » 5 ml.; 1 pt./lOO gal. - 1 tsp./gal. (ap
proximate)

A scale or balance can be used to weigh small
amounts of fungicides in preparing small quanti
ties of spray. A more convenient method is to
use teaspoons or tablespoons.

We weighed some commonly used fungicides and
calculated the number of teaspoons required to
prepare 1 gallon of spray. In measuring the fungi
cides, we compacted them into a level teaspoon-
ful. We found that weights were more uniform
when the fungicides were compacted rather than
just leveled.

Teaspoon weights of different commercial pro
ducts that contain the same percent active in
gredient may differ due to the inert ingredient.
For example, a teaspoon of Dithane®Z-78 weighs
3.1 grams and a teaspoon of Niagara® Zineb-75
weighs 2.2 grams. Both products contain 75
percent zineb.

Use rates may vary, depending on the crop,
pathogen, time of year, stage of growth, and
other factors. The use rates given in the table
are only guides. Read the label for the correct
rate and the precautions.
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