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Abstract. Summer-rooted cuttings of Euonymus fortunei ‘Sarcoxie’, ‘Emerald
Gaiety’, and '‘Gold Tip’ transferred from outdoors to a greenhouse between Dec. 15,
1987 and Feb. 15, 1988, grew vigorously under greenhouse conditions (23°/14°C
day/night) indicating that 1128 chilling hours below 7.2°C was adequate. In con-
trast, rooted cuttings brought in between Sept. 15 and Nov. 15 remained dormant.
There was no visible growth except for the occasional basal shoot sprouting
intermittently throughout the forcing period, and uneven or suppressed bud burst
and shoot growth towards spring. Vigorous growth was restored when these plants
were later chilled at 4°C for 3 weeks (5600 chilling hours) in a cooler.

INTRODUCTION

Winterforcing of E. fortunei in a heated greenhouse can signifi-
cantly shorten the production cycle. However, some nurseries in
Ontario have experienced uneven or poor growth and significant
plant losses during the winter. These problems appear to be related
to improper scheduling and (or) cultural practices during fall and
winter.

When seasonal growth ceases in the fall due largely to short
days and low temperatures, buds of woody temperate species first
enter predormancy, a reversible transitional phase (4}. Plants in
predormancy still have the capacity for growth but conditions under
which growth occurs become narrower until plants are truly
dormant. During dormancy or “rest”, no growth occurs even under
the most favorable conditions (4). After the chilling requirement
has been satisfied, a transition to postdormancy occurs, and buds
resume growth, at first under narrow but later under widening
environmental limits (3, 4, 5).

The present study was undertaken to determine the chilling
requirements of three E. fortunei cultivars and to elucidate their
cycle of dormancy and growth to facilitate better scheduling for
winter forcing.

MATERIALS AND METHODS

In early Sept. of 1987, 8 to 12 cm long summer-rooted cuttings
of E. fortunei ‘Sarcoxie’, ‘Emerald Gaiety’, and ‘Gold Tip’ were
potted in 10-cm square pots and placed outside under lath.

A total of 240 rooted cuttings of each cultivar were divided into
6 groups of 40 cuttings. Each group was subdivided into 4 replica-
tions, each with 10 cuttings. The first group was placed in a green-
house with 23°/14°C day/night temperature regime on Sept. 15,
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1987. The others were kept outdoors and transferred by group to the
greenhouse on Oct. 15, Nov. 15, Dec. 15, Jan. 15, and Feb. 15,
respectively. On each date, the number of hours of temperature
exposure below the base temperature of 7.2°C was calculated {2, 5].
The experimental design was a split plot with the 6 dates as the main
plot and the 3 cultivars as subplot treatments.

In the greenhouse, rooted cuttings were watered and fertilized
weekly with 20-20-20 only after shoots showed signs of new growth
activity., Once per month, the following observations were
recorded: number of shoots; length of new shoots; and position of
new shoots (terminal, lateral, basal]. Final observations were
recorded on Apr. 28, 1988.

RESULTS AND DISCUSSION

Rooted cuttings, transterred to the greenhouse on Dec. 15 or
later, initiated rapid bud break and grew vigorously throughout the
forcing period (Table 1), indicating that adequate chilling (1128
hours) was received outdoors (2, 4, 6). In comparison to the Jan. and
Feb. groups, the Dec. group produced the greatest shoot extension,
probably due to the extra time in the greenhouse {Table 1). All cul-
tivars reacted similarly when transferred to the greenhouse, but
‘Emerald Gaiety’ and ‘Gold Tip’ produced significantly more and
longer shoots than ‘Sarcoxie’ (Table 2).

Table 1. Chilling hours and total winter growth of E. fortunei rooted cuttings
brought in from outdoors to greenhouse at monthly intervals between
Sept. 15, 1987 and Feb. 15, 1988.

|
'|

Date of transfer to greenhouse

. LLSD
Sept.15 Oct.15 Nov.15 Dec.15 Jan.15 Feb.15 5%
Accumulated
chillings
hours? 0 104 480 1128 1816 2544
Total no. of
new shoots
per plant¥ 0.9 1.0 1.1 5.0 5.5 4.7 1.0

Total shoot
extension (cm) .
per plant¥ 4.3 4,3 4,3 19.7 10.5 5.9 3.5

ZNumber of hours that the mean air temperature was below 7.2°C
YMean over 3 cultivars measured in April 1988. Data between Sept. 15 and Nov. 15
are for basal shoots mainly. Data between Dec, 15 and Feb. 15 include terminal,
lateral and basal shoots.

Rooted cuttings brought in between Sept. 15 and Nov. 15 were
dormant (Table 1) due to lack of or to incomplete chilling (4, 6, 7).
There was no visible top growth except for the occasional basal
shoot sprouting intermittently throughout the forcing period (Fig.
1). Towards spring, terminal buds began to swell but bud burst and
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shoot growth were sporadic and(or) suppressed. When these plants
were chilled at 4°C for 3 weeks (500 chilling hours) in cold storage
during May, then returned to the greenhouse, all plants showed
active growth. In relation to the amounts of chilling received, the
Oct. and Nov. groups, receiving accumulated outdoor and cold
room chilling hours of 604 and 980, respectively, exhibited more
rapid and prolitfic growth activity than their Sept. counterparts
receiving 500 cold room chilling hours only.

Table 2. Total winter growth of three E. fortunei cultivars.

Emerald Gold [.SD
Sarcoxie Gaiety Tip 5%

Total no. of new
shoots per plant? 2.2 3.6 3.4 0.7
Total shoot
extension (cm]
per plant? 3.4 9.8 10.0 2.

o5

2Mean over 6 dates measured in April 1988.

Kramer and Kozlowski (4) indicated that metabolic activity
continues throughout dormancy but dormant buds do not elongate.
However, as in the present study, Crabbe (1) observed spontaneous
outgrowth of basal buds in certain shrubs in late summer and into
autumn when dormancy peaked. This phenomenon, which he
referred to as "autumnal basitonic dormancy gradient”, is related to
the shrubby habit of these species. In the present study, each new
sucker grew tor 6 to 8 weeks, sometimes becoming taller than the
parent shoot, and then remained inactive tor the rest ot the torcing
period. ‘'Emerald Gaiety’ and ‘Gold Tip’' produced more basal shoots
than ‘Sarcoxie’. The proximity of roots or even the potential for
rooting of these basal shoots seem to play a significant role in
morphological development (1).

Figure 1. Basal shoot sprouting from
dormant rooted cutting.
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At nurseries where problems occurred, rooted cuttings were
placed in heated environments after receiving little or no chilling.
The presence of basal shoots suggested to growers that these plants
were in the active phase. Continued application of fertilizer and
water probably induced excessive salts build-up and/or water-
logging in the medium, resulting in plant loss. Sluggish growth that
persisted after rooted cuttings were planted in container or field
nurseries might possible be attributed to incomplete chilling of
these plants (4, 5, 7).

Dormancy can be induced in most plants by altering tempera-
tures, day length, light quality, mineral availability or water supply
(4,6). In view of the key role of short days and low temperatures in
triggering dormancy (8), a study of the interaction of these two
factors should yield useful information on the winter torcing of this
species.

CONCLUSIONS

This study demonstrated that summer-rooted cuttings of E. for-
tunei, receiving less than 480 hours of chilling below 7.2°C out-
doors between Sept. 15 and Nov. 15, remained dormant throughout
the winter in a heated greenhouse. Subsequent chilling in a cold
room at 4°C for 500 hours allowed normal growth resumption.
Chilling of 1128 hours received by Dec. 15 broke dormancy.
Between this time and spring a significant amount of winter growth,
equivalent to about one year’s growth in a field or container nursery,
was achieved in the greenhouse.
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