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CROWN MANAGEMENT STUDIES AND PRACTICES IN CANADA

by Ron Smith

I have to start this article off with a note of thanks to
evaryone who tock the time to reply to my request for informa-
tion on crown management. To say the response was tremen-
dous, would be an undarstatement (as well as a bad pun). So
much interesting and valuable material came in that it was ex-
tremely difficult 1o read it all, let alone try to digest it, and then
distiil it down 1o a size that would be appropriate for this

Newsbulletin. | also received several lovely colour photographs,

Unfortunately, our illustrious Editor Hugh has neither the
facilities for colour photo reproduction nor the budget.  ensura
you howaver, that the photos havan't gone to waste and that
they occupy a prominent place in my office. Again, sincere
thanks.

History of early work in crown management

Some crown management work was conducted in the
1960s. This effort paralleled earlier work in the U.S. which was
remedial in nature, that is, at the time the trees were topped,
they had already become a prablem because of thair height.
Most of these catch-up treatments were fairly severe (a large
portion of the live crown was removed). This was necessary at
the timae.since cone collecting had already become prohibitively
difficult, and in some cases impossible with existing equipment,
The heavy topping inevitably resulted in significant reductions
in cone production, and in some cases, a concomitant increase
in selfing further reduced seed production.

It was not until the 1970s however, that large scale applied
tree improvement programs, and the establishment of seed or-
chards began in most of the country (acknowledging that some
earlier work resulted in seed orchards being planted in Ontario
and B.C. in the 1960s). Consequently, most orchards in
Canada are relativaly young, so that conas can still ba col-
lected using ladders or relatively small lift devices. Howaever,
this will not be the case for long|

Summary of Current Crown Management Practices

The strong interest shown in crown management across
the country shows that wa have learned from earlier exparien-
cas. Therae is certainly a concensus that it is unacceptable to
wait until there is a problem with trees being too tall before
beginning crown management. This awareness is particularly
acute for those working in breeding halls.

Perusing Table 1 will show that most of the studiss cited
have two main things in common; 1) they have been started
relatively recently, and 2) they are designed to keep trees at a
desired size while maintaining acceptable levels of cona
preduction. Soma of the factors which influence the target
heightsize for the trees include breeding hall height, height of ir-
rigation risers, and ladder or lift height.

The specific problems of crown management vary consid-
erably with spaecies. Three broad groups can be identified
based largely on tree growth habits; 1) cedars and hemiock, 2)
tha spruces and firs (including Douglas fir), and 3) the pines.
The groups are roughly in order of “decreasing manageability®,

1) Cedars and hemlock
Work on the waest coast has shown that spacies such as
western red-cedar, Alaskan yellow-cedar and western hemlock
are very management-friendly. These species can be hedged
quite easily, and when hedging is combined with adjunct gib-
berellin treatments, a very cost efective management system
can be implemanted.

2) Spruces and firs

The spruces and firs both produce internodal branches
quite readily, thus can usually be hedged by repeated topping
treatments. Lateral branch pruning has also been used to try to
increase the numbers of shoots of the 'correct vigour' for cone
production. For most of the native spruces, the application of
GA, , can successfully induce cones on most of the crown, in-
ciuding branches which would not normally bear cones. Thera-
fore, the emphasis has been on increasing the total numbers of
potential flowering sites in preparation for adjunct GA treat-
ments. This has proven very successful. There is certainly
promise even for the more recaleitrant species including Nor-
way spruce, a species which is receiving increasing interest in
eastern Canada.

3) Pines

Although there are obvious diferences in growth habit be-
tween the hard and soft pines, both differ from the previous two
groups in that they tend to produce relatively few internodal
branches and the numbaers of potential cone bearing sites are
often low. Cones are usually produced on the whorl branches




subtending theleader, hence remaoving the main stem below the
first whorl of branchas also removes most of the cones on a
small tree. This problem is more acute for the white pines, but
also exists for species such as jack and lodgepole pines.

In order to try to increase the numbers of potential cone
bearing sites in the pines, topping has been combined with
treatments such as lateral branch pruning and the application
of chemicals e.g., cytokinins, Most of the work to increase inter-
nodal branch production in the pines has only recently been
started, hence reliable, operational systems have yet to be
developed.

Related studles

I have tried to summarize the status of work directly involv-
ing crown management. There are however, a number of other
related projects which have or currently are being conducted
which are equally important, and in most instances, should
have preceded the actual crown manipulation work. If the tree
crowns are to be managed to optimise cone production you
need to know where within the crown the cones are borne and
on what type of branches (branch vigour). Much of this back-
ground work has been done and should be examined before un-
dentaking any new crown management projects.

Future needs

Whilethere are crown management studies currently un-
derway, a number of additional study areas raquire investiga-
tion.

1) Little work has been publishad on the sffects of crown
managmeent on both seed quantity, and quality. Anyone work-
ing on a crown managmeent study, or who intends to begin
one, shouid also examine the quantity and quality of seed ob-
tained following treatments. Reductions in the numbers of seed
produced per tree may be acceptable provided the quatlity of
that seed is good. Seed quality assessments are particularly im-
portant when combining crown manipulation with adjunct GA
treatments.

2) When evaluating any crown management project, in-
clude a comparison of the numbers of cones per tree versus
the numbers of trees per hectare. Reducing individual tree size B
may allow you to plant at a closer spacing. A cost-benefit
analysis is needed to determine the most economical balance
between the two. This will prove of particular value when plan-
ning orchard area requirements for the next generation or-
chards,

3) There is definitely a need for further research into
methods of increasing branch (fasicular bud) production in the
pines. The problem of white pine grafts being spindly with few
internodal branches is a universal one which has yet to be
solved adequately.

4) Aithough much excellent work has been done combin-
"~ ing top pruning with root pruning in potted grafts, this 'bansai’
approach needs to be developed further for many additional
species, aspecially the pines,

5) A system for balancing seed cone with pollen cone
production has yet to be fine-tuned for most of our species.

6) The field of crown management in the larches is wide
openll :

In the interest of saving space, Table 1 only provides the
-.names of the contributors (contacts). The names and addres-
ses of the members of the Tree Seed Working Group were pub-
lished in the March 1988 Newsletter (#9), and most of the
contacts are listed there. If you wish to contact someone from
the list but cannot obtain his/her address, contact Ron Smith.

. Ron Smith
Forestry Canada - Maritimes Region
P.O. Box 4000
Fredericton, N.B.
E3B 5P7
(506) 452-3533
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