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Frost damage to cabbage plants was markedly reduced by application of growth-

retardant chemicals prior to exposure of the plants to low temperatures.

Young plants

were sprayed in the fall with the retardants B-Nine or Cycocel, and exposed during the
winter to existing outdoor temperatures, the critical range being from 30° to —1° F.
All of these plants survived and 90% quickly resumed growth when brought into a warm

greenhouse the following spring.

killed by winter frost.

the total amount of vegetative growth was greatly reduced.

In contrast, 40 to 60% of the control plants were
In the spring the surviving control plants grew very slowly and

The number of plants

that flowered in a late-maturing variety increased when B-Nine was applied at a low

dosage of 625 p.p.m.

and all the plants formed heads instead of flower stalks.

ROWTH-retardant chemicals are re-
G ceiving much attention for use in
the regulation of plant growth and flower-
ing (5). Acceptance has been particu-
larly prevalent among horticulturists who
use the retardants to produce short plants
with intense green foliage. Flowering can
be affected by these compounds and,
with proper treatment and cultural
management, such woody plants as
azalea and rhododendron can be made
to bloom at any time during the year.
The flowering response is of particular
interest because rctardants have been
used experimentally to decrease the time
required for such plants as apple, pear,
and holly to reach the fruit-bearing
stage (7, 3, 9, 77).

Earlier reports from this laboratory
showed that plants treated with retard-
ants became more resistant than did un-
treated ones to aging (77, 72); certain
unidentified soil-borne diseases (77);
loss of water resulting in wilting (70);
and death of plants due to high salt con-
tent of the soil (70). Others reported in-
creased resistance to heat (78) and con-
firmed the effect on wilting and tolerance
1o salts (6, 74).

Resistance to heat, wilting, and high
salt content in the soil is, of course,
directly associated with the behavior of
water molecules within plants. The
resistance or susceptibility of plants to
frost damage is governed also to a large
extent by the behavior of water molecules
within their various tissues (7.3, 75).

Since frost damage is one of the limit-
ing factors in the culture of many
economically important plants, the pres-
ent study was initiated to determine
whether some growth-retardant com-

pounds can be used experimentally 10
make plants better able to withstand
frost injury. Cabbage (Brassica oleracea
var. capitata L.) was selected as the test
plant because of its ability to develop
resistance to low temperatures (8).

Methods

Young cabbage plants of the early-
maturing variety, Early Jersey Wake-
field, and others of the late-maturing
variety, Late Flat Dutch, were grown in
the greenhouse in composted soil in 3-
inch clay pots. By October 3, 1963,
the plants had developed three secondary
leaves 1 to 3 inches long. Lots of 20
uniform plants of the early variety were
sprayed with Cycocel, (2-chloroethyl)-
trimethylammonium chloride, one lot
receiving 2500 p.p.m., another 5000
p-pm. Two other lots were sprayed
with B-Nine, N-dimethylaminosuccin-
amic acid, in a comparable way at the
same concentrations of this retardant.
An additional lot of 20 plants was left
untreated as controls.

One hundred uniform plants of the
late variety were divided into groups of

However, at 2500 and 5000 p.p.m., flowering was suppressed

20, Fach group received one applica-
tion of B-Nine at 0, 625, 1250, 2500, and
5000 p.p.m., respectively. All of the
aqueous spray solutions used for both
varieties contained 0.19, Tween 20 and
were applied on October 9, 1963.

The plants were left in the greenhouse
(70° 10 95° F.) for 1 week after treatment
and then moved out of doors. The
pots were placed in sandy soil so that
they were completely covered and the
plant parts above the cotyledonary
leaves exposed. Individual lots of five
plants of each treatment and the control
were arranged at random in four ad-
jacent rows.

The plants remained out of doors to
overwinter approximately 4 months
(October 16, 1963, to March 5, 1964).
Climatological data covering this period
are shown in Table I (20). The plants
were brought into a greenhouse main-
tained at 70° to 80° F. on March 5,
1964, and transferred into larger clay
pots (5-inch) containing composted soil.
These were arranged in randomized rows
of five plants each per treatment on a
greenhouse bench. Observational and
other data concerning survival and

Table I. Temperatures (°F.) to Which Cabbage Was Exposed under
Field Conditions
Beltsville, Md.
Data supplied by U. 8. Weather Bureau (20)
Av. Moximum Av. Minimum Lowest

Month Daily Daily Av. Daily Recorded
October 72.9 40.6 56.8 30
November 58.0 36.8 47 .4 22
December 37.4 19.8 28.6 —1
January 46.7 23.9 35.3 -2
February 45.1 23.3 32.5 9
March 56.0 31.5 43.8 19
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