Short Day Treatment of Conifer Seedlings
in British Columbia Forest Nurseries®

Eric van Steenis®

Van Steenis, Eric. 1992. Short day treatnent of conifer
seedlings in British Colunbia forest nurseries. In: Landis,
T.D., technical coordinator. Proceedings, |nternountain
Forest Nursery Association; 1991 August 12-16; Park Gty,
UT. General Technical Report RM211. Fort Collins, CO U.S.
Depart nent of Agriculture, Forest Service, Rocky Muntain
Forest and Range Experinment Station: 103-106. Available at:
http://ww. fcnanet . or g/ proceedi ngs/ 1991/ vanst eeni s. pdf

Abstract.--Short day treatment of conifer
seedl i ngs has becone standard practice at nany
B.C. forest nurseries. This paper will relate the
various procedures used and benefits gained from

an operational perspective.

I NTRODUCTI ON

Short day treatnent, or blackout, has
wi despread application in the
horticulture industry. It is comonly
used in floriculture to initiate
flowering in short day - long night
pl ants. Wen the night |engthens beyond a
critical point the plants switch froma
vegetative (leaves) to a reproductive
(fl owers) node. The phytochrone system
within the plant, which registers
changi ng photoperiod, is largely
responsible for the initiation of this
process.

Sone of our northern tenperate
conifers could be considered short day —
long night plants. Overwintering buds,
dormancy and hardi ness cycles, and the
cessation of the annual vegetative growth
phase, are all initiated by photoperiod
clues. Wen the seedling is subjected to
artificial short day treatment it
responds physiologically as it would with
the onset of fall.

REASONS FOR ADCPTI ON

In B.C. over 90 % of seedling
production is in containers, of which
much i s greenhouse grown for all or at
| east part of the season. This
optim zation of environmental
conditions results in greatly accel erated
and often prolonged, growh. |If not

1Paper presented at the 1991 annual
conference of the Intermountain Forest
Nursery Associ ation, August 12-16, Park
Gty, Uah, USA

Ext ensi on Services, B.C. M ni st ry of
Forests, 3605 192nd Street, Surrey, B.C,
Canada, V3S 4N8.

curtailed this can result in the
production of sub-standard stock, both
nor phol ogi cal ly (tall, skinny, small buds,
etc.) and physiologically (lacking
sufficient cold hardiness, disease

resi stance, etc.). Traditional nethods of
control such as nutrient and drought
stressing were not found to be effective
or reliable.

As an alternative, short day
treatnent was found to be a very
effective, |ow stress nethod of control.
For stocktypes which require grow ng
seedlings out of sink with the natural
seasons, it can be used to keep them under
control, w thin operational schedules.

G owi ng seedlings at a nursery outside of
their latitudinal range creates simlar
difficulties. So photoperiodic treatnents
have proven very hel pful in guiding crop
devel opnent .

St ock standards, growi ng costs, and
the conpetitiveness of the industry, are
such that growers need every avail abl e
tool to help “steer” crops into the
desired “specification w ndow'.

SPECI FI C EXAMPLES

There are several stocktypes for
whi ch short day treatnent is an excellent
tool. Sonme specific exanples are outlined
as foll ows.

1) Container coastal Douglas fir 313B 1-0,
spring (March/April) sown, for ultinate
overwi nter cold storage and subsequent
spring planting.

Gown in anursery within its native
habitat, and started in a greenhouse,



these seedlings will have a tendency to
grow too late into the season producing
tall, succul ent stock.

Short day treatment is applied in
July to initiate budset, stopping height
growt h. For the remainder of the season
resources are then allocated to the
production of stems, roots, |eaf
prinordia for next years’ flush, and the
earlier devel opnent of cold hardiness and
di sease resi stance.

2) Container early sow sunmmer plant
spruce 313B 1-0, grown in any nursery
| ocation within B.C

This stocktype is normally sown in
the greenhouse in late wnter
(January/ February) for “hot” planting in
m dsummer (July/ August), of the same
year.

During early growth, these seedlings
requi re photoperiod extension to offset
wi nter dayl engths. Then, for shipping and
planting a visible bud and a reasonabl e
degree of stress resistance are required.
Short day treatnment is used to initiate
budset and foliar hardening as well as
the post budset root growth phase which
ai ds seedling establishment after
out pl anti ng.

3) Gops, grown in sink with the natural
seasons.

Some of these crops will shut down on
tinme, naturally. However, genetic
variability within a seedlot with respect
to critical daylength, as well as slight
differences in nutritional status, etc.,
results in increased height variability
during this “natural” shutdown.

A short day treatment shorter than
the critical daylength of all the
seedlings withing the seedlot, initiated
at the onset of the natural shutdown
period, forces a nore uniformresponse.

4) 2-0 crops in their second year.

These crops often display successive
ref lushes after the initial determ nate
gromh is finished. If the stock is too
soft for summer planting, it may be held
until the follow ng spring. Invariably,
this results in seedlings becom ng too
tall.

Short day treatment has been found
effective here as well, but not as
consistently as would be desired. This
may be because the initial flush is
predetermined. It is the indetermnate
growth which follows that can be nore
effectively slowed or stopped by short

day treatnent.

OPERATI ONAL PROCEDURES

Actual procedures used (night |ength,
treatment duration, timng of initiation,
etc.) vary fromnursery to nursery and are
basically up to the individual grower.
Wien deciding a particul ar strategy,

i nformati on such as seedlot origin
(latitude and el evati on), species,
stocktype and associ ated planting
schedul e, nursery location and grow ng
regi ne, and systemconstraints, is

i nval uabl e.

Treatment initiation may comrence
when stock has reached 60-75% of the
desired (target) height. This assumes 25-
40% of coasting in height growth from
comrenci ng the treatnent. Another method
commences the treatnent when the average
hei ght of the crop reaches contract
m ni nuns, or reaches the m ni num hei ght
required to allow the whole crop to coast
into the specification range. Both of
t hese nethods require know edge of the
degree and/or duration of coasting, hence
the growth rate and the variability within
the crop. Gaphical tracking of
nor phol ogi cal paraneters such as height is
war r ant ed.

In B.C. current night |engths chosen
are in the range of 10-16 hours. The
| ongest nights are applied to nore
vi gorous, southern |atitude, |ow elevation
seedl ot s.

Treat ment duration ranges from
several days to several weeks. Summrer
plant 1-0 high latitude spruce nay require
only 5-10 days to achieve the desired
effect. In contrast, for 1-0 coastal
Dougl as-fir some growers will chose to
wait 3-4 weeks, until a termnal bud is
visible, before termnating the treatnent.

Overal |, the shortest possible night
length that will give the desired result
shoul d be used for the shortest necessary
period of tinme.

PCSSI BLE PI TFALLS

There are a few things one needs to
be aware of when appl yi ng short day
treatment. One is that the tining of
budset influences dormancy and hardi ness
cycles and hence may affect days to bud
break the next season, as well as the
storability of the seedlot.

If there are other stresses
coinciding with the treatment this may
cause an accel erated shutdown, possibly
resulting in under height stock.

The climate in the treatnent area may
be very conducive to the infestation and
spread of diseases and pests. Al so, when
applying the treatnment in summer the 24
hour carbon bal ance may be negative if
night time respiration outwei ghs dayti me



phot osynt hat e accumul ati on. Long warm
ni ghts coupled with short hot days for
extended periods of tinme could have a
very negative effect.

Post treatnent nutrient and clinmatic
regi mes need to conplinment the treatnent
if the desired result is to be achi eved
and nmi nt ai ned.

ADDED BENEFI TS

Bl ack- out screens can be used as
energy curtains on cold nights during
wi nter grow ng.
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