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Abstract.--In Oregon and Washington the number of contain-
erized seedlings used in forest regeneration has increased
from less than 0.5 million to approximately 20 million over
the last three years. Survival and growth of the initial out-
plantings re generally poor; however, significant gains have
been made through improvements in: 1) physiological condition
of containerized stock, 2) nursery to field handling practices,
3) planting methods, and 4) site conditions.

The use of container-grown coniferous
seedlings in forest regeneration continues to
gain momentum each year in Oregon and Washington.
In gathering data for this presentation we learned
that thirteen organizations involved in reforest-
ation with container seedlings, in the two states,
had operationally planted approximately 20 mil-
lion during the 1973-74 planting season, a
substantial increase over the .5 million planted

during 1970-71 in the same region. 3

Though the often quoted advantages of im-
proved planting rates and minimum root dis-
turbance of outplanted container stock remain
true, foresters will ultimately base their
judgment of this regeneration concept on
seedling field performance. In this brief
update of field results we have screened many
reports and will feature those in which container
seedlings were compared side-by-side with bare
root seedlings in field plantings. Both research
and operational results are represented.

Though many container configuration/ systems
have been developed in recent years, four have
been used to produce the majority of the con-
tainerized stock grown in Oregon and Washington:

1 Paper presented at North American Con-
tainerized Forest Tree Seedling Symposium,
Denver, Colorado, August 26-29, 1974.

2Regeneration Research Forester and For-
est Regeneration Research Manager, Weyerhaeuser
Forest Research Center, Centralia, Washington.

3Frank A. Ter Bush. Personal communica-
tion, June 24, 1974. Division of State and
Private Forestry, Pacific Northwest Resion,
USDA Forest Service, Portland, Oregon.

Operational and research field experience
with containerized seedlings has been focused
primarily on five coniferous species native to
the Pacific Northwest:

Abies procera (Noble fir)
Picea sitchensis (Sitka spruce)
Pinus ponderosa (Ponderosa pine)
Pseudotsuga menziesii  (Douglas-fir)
Tsuga heterophylla (Western hemlock)

Table 1 indicates which species have been
outplanted as container stock by each of the
thirteen companies and agencies that contributed
data for this paper.

RESEARCH METHODS AND RESULTS

Research experiments generally involved a
few hundred container seedlings carefully
planted in a replicated design. Bare root
seedlings of the same seed source were often



planted concurrently to serve as a control.
We have summarized survival results from 13
recent experiments conducted in Oregon and
Washington in which container and bare root

seedlings were compared (Tables 2 through 6).
Note, locations of the trials have been classi-
fied as either "Coast" or "Cascade", referring
to the mountain range nearest the trial site.





OPERATIONAL METHODS AND RESULTS

These trials consist of larger numbers
of seedlings (usually several thousand or more)
being planted in an area where both container
and bare root stock are outplanted as part of

operational regeneration programs. Planting
is accomplished by regular planting crews and
survival is based upon observations of a few
hundred staked seedlings and/or periodic
land examinations (Tables 7 through 9).



DISCUSSION

Growth. In examining the available growth
data from container seedlings versus bare root
comparisons, neither appeared to be consistently
superior to the other.

Survival. The broad averages tabulated
in Table 10 indicate that container seedlings
are presently inferior to bare root stock from
the survival standpoint. In only eight of the
21 comparisons presented in the tables was
container stock survival superior to bare
root. It should be remembered, however, that
these figures are based on the performance of
stock that was grown and planted several years
ago. Since that time much has been learned
about container seedling culture and the

general consensus is that today's container
seedlings are far superior, in size and
vigor at the time of outplanting, to those
which were produced in earlier years. These
improvements are expected in turn to yield
better container field performance in the next
few years. In other words, we are probably
still low on the learning curve of plantation
establishment with containerized stock.

Operations and research foresters who
have worked with these initial field compari-
sons have suggested several reasons for lower
survival of containerized seedlings versus
bare root stock.



1) Seedlings not fully developed: Con-
tainerized seedlings normally must have a firm
stem with some woody tissue and be well hardened
off to withstand any freezing weather expected
in the first few weeks after outplanting. Root
systems must be profuse enough in plug seedlings
to maintain the growing medium and plug integrity
until planting. Increased mortality has been
noted where the root plug falls apart before
planting.

2) Careless handling and planting:
Containerized stock must be handled and planted
carefully for high success in the same manner
as bare root. Because they are more uniform
in overall shape, planters may be more prone
to think of the seedling in a mechanical
rather than biological way leading to rougher
handling and planting. The same result may
also occur because of the faster planting
rates with container seedlings.

3) Frost heaving: Frost heaving of fall
planted container stock has been reported in
several areas of Oregon and Washington where

snow cover is intermittent during the winter
months and below freezing temperatures occur
frequently. It has been suggested that deeper
planting; e.g., top of the plug 0.5-0.75 inch
below the soil surface, and tighter heeling
could reduce the effect of frost heaving.

4) Animal damage: Browsing and clipping
by animals (deer, elk, and rabbits) usually
results in more extensive damage to container
seedlings than bare root stock, because the
shoots of the former have been more succulent
and generally lack lateral branches. To date
no fully effective animal repellent has been
developed to protect container stock; hence,
many foresters prefer to plant more robust
1+1 or 2+1 bare root stock in areas character-
ized by high animal populations.

5) Competing vegetation: Initially, most
container seedlings have an effective rooting
depth of seven inches or less. If present,
competing forbs and grasses also extensively
occupy this zone and may seriously affect
plantation survival through competition for



moisture during periods of drought. When
competing vegetation is present on a site, it
is desirable to scalp a microsite of sufficient
size to prevent moisture competition during the
first growing season, i.e., two to four feet in
diameter depending on the rooting characteristics
of the competing species (Cleary 1973).

SUMMARY

The production and quality of container
stock has increased steadily in Oregon and
Washington during this decade. Even though
field performance of container seedlings has
been generally inferior to bare root to date,
some organizations predict that it will soon
be the primary stock used in their regeneration
programs. The premise for such predictions
lies in the inherent advantages of the container
seedling concept, including; high planting rates,
extended planting season, shorter growing period,
adaptability to mechanization, and, at least
potentially, more favorable biological
characteristics of the "plug" over bare-root
stock. Research efforts have been intensified
to solve the problems critical to the field
performance of containerized stock. We have
found that the degree of success or failure
of container stock is highly dependent on
certain site factors. Sites typified by
intense vegetative competition and/or high
animal populations have yielded the poorest
container seedling performance. Conversely,
best results with container stock have gener-
ally been achieved on sites free of vegetative
competition, with minimal animal populations,

on north slopes where adequate moisture
remains available to the seedlings throughout
the first summer.

In a few years, much has been learned
about the container concept and its applicability
to forest regeneration in Oregon and Washington.
As container seedlings continue to be improved
in quality and programs expand, more of the
problems surrounding their use will be resolved.
It seems valid to conclude, therefore, that in
the next decade container planting will become
a widely used and effective means of regenerating
forest lands in Oregon and Washington.
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Question: What were the dry weights of
shoots and roots of the plug seedlings you
tested and of those you now grow?

Gutzwiler: Top weight ranged from 0.7
to 1 gm, and root weight 0.4 to 0.6 gm.
Shoot-root ratio ran from 1.5 to 2.5. The
stock we are raising now has a caliper about
twice that of the earlier stock.
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