542

Restoration of White Pine in
Minnesota, Wisconsin, and
| Michigan

M.E. Ostry
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Summary. White pine blister rust (Cronartium ribicola J.C. Fisch.) (WPBR) was discovered on Ribes L. in New
York in 1906, aithough it was accidentally introduced from Europe on pine (Pinus L.) seedlings. The spread of
this destructive fungus has changed the forests in North America. After decades of reduced planting because of the
concern over the impact of WPBR, white pine (Pinus strobus L.) is now being restored in the lake states of Minne-
sota, Wisconsin and Michigan. Although the potential for growing white pine is high on many sites, the disappear-
ance of a seed source because of logging and fires means that reestablishment of white pine to these areas will
require active management. A series of plantings have been established on three national ferests in Minnesota and
Michigan to evaluate various silvicultural treatments intended to minimize the incidence of WPBR and to compare
the performance of seedlings selected for discase resistance to nonselected plantng stock.

he WPBR fungus is a long cycle, heteroecious rust that produces five types

of spores and requires two hosts, alternating between five-needle pines and

currants or gooseberries (Rzbes L). Attempts to control this disease were the
most extensive in time, labor and money in the history of forestry in the United
States (Maloy 1997). Exacting moisture and temperature conditions are required
for spore dispersal, germination, and infection of the two hosts by the various
spores, and management strategies to avoid infection are based on these conditions
(Van Arsdel, 1961). Local environmental conditions can influence WPBR incidence
within rust hazard zones and may also have played a role in the effectiveness of
local Ribeseradication efforts (Robbins and Jackson, 1988; Ostrofsky et al., 1988).

Materials and methods N

Since 1989, a total of six research/demonstration plantings consisting of more
than 5,000 trees have been established on the Hiawatha National Forest (NF)
(1989), Chippewa NF (1998), and Superior NF (1997, 1999) in Michigan and
Minnesota in areas of moderate to high risk for WPBR. White pine seedlings se-
lected for resistance and good tree form and nonselected nursery seedlings are
being screened under field conditions. We are comparing tree survival, pest inci-
dence, and growth of seedling stock from the genetic improvement program of the
USDA Forest Service in the lake states and stock from the former Minnesota
Quetico-Superior Research Center to nonselected nursery stock in replicated plant-
ings across a range of site conditions. ' '
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This research is being conducted in parmership with many individuals on the Hiawatha, Chippewa, and Superior
National Forests, and with forest heaith protection specialists with Northeastern Area Statc and Private Forestry, St.
Paul, Minn. Appreciation is extended to K. Ward, R. Giblin, and L. Haugen for their assistance in data collection.
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Live trees Mean ht Infected trees WPBR cankers
Treatment [no. (%)] [ft (m)] [no. (%)] (no.)
Clearcut 347 (58) 7.8 (3.2) 20 (5.8y 39
Sheiterwood © 445 (74) 5.7 (2.3) 48 (10.8) 69
Nonselected stock 401 (67) 6.0 (2.4 46 (11.5)" 66'
Selected stock 391 (65) 7.2(2.9) 22 (5.6) 42
Unpruned 403 (67) 6.7 (2.7) 43 (10.7) 83
Pruned 389 (65) 6.5 (2.7) 25 (6.4) 25
P = 0.005.
YP = 0.025.
‘P« 0.05.

Treatments being compared in-
clude 1) growing white pine in clearcuts
vs. under a recommended shelterwood
to minimize conditions conducive for
WPBR infecton and attack by white
pine weevils [ Pissodes strobi (Peck)] and
2) pruning to remove lower branches
most suscepdble to WPBR plus correc-
tve pruning for weevil-attacked trees
(Katovichand Mielke, 1993). Increased
shade under the closed canopy of a
sheltervood may also suppress the
growth of Ribeswithin astand (Stewart,
1957).

The planting sites include paired
clearcut and shelterwood treatments in
a northern hardwood stand and in a
paper birch ( Betula papyrifera Marsh.)
stand; a2 trembling aspen ( Populus
tremuloidesMichx.) clearcut;and insmall
clearcuts in three mixed-conifer stands.
The effects of differentlevels of compet-
ing vegetation on various ecological
land types (ELTs) on tree growth and
pest incidence are also being examined.
Tree survival, heights, and incidence of
damage from biotc and abiotic agents
are recorded vearly.

The goal of this study is to deter-
mine best management practices for
restoring white pine on various ELTs
using silvicultural strategies and genetic
improvement to minimize damage
caused by WPBR, white pine weevil and
browsing by white-tailed deer
[ Odocoileus virginianus (Boddaert)].

Resuits and discussion

The early results on the Hiawatha
NF site in Michigan clearly showed that
white pine height growth is greater but
survival is lower in the clearcut treat-
ment compared with trees in the
shelterwood (Table 1), and the ind-
dence of white pine weevil attack was
greater (4.1% vs. 1.6%). Unexpectedly,
WPBR incidence has been significantly

greater in the shelterwood treatment.
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However, the majority of infected trees
were in one plot nearest to the native
Ribes growing on the site. WPBR can-
kers on the main stems of several pruned
trees resulted from infecton of needles
directly attached to the bole, however,
significanty fewer pruned trees are in-
fected and they have significandy fewer

. cankers than the unpruned trees (Table

1). Treesfrom the USDA Forest Service
improvement program were significantdy
taller and there were significandy fewer
infected trees across all the treatments
than the nonselected trees (Table 1).
Armillariarootrotcaused by Armillaria
(Fr.:Fr.) Staude has killed more trees in
the northern hardwood. clearcut treat-
ment (5.5%) than in the shelterwood
(3.1%). Heavy snow and icz and ex-
tremely cold weather have also severely
damaged trees at the Michigan site.
Although it is too early for mean-
ingful results from the Minnesota sites,
afew trends have become evident. Deer
browsing has been severe at one of the

" sites on the Superior NF in Minnesota,

requiring replanting of the piots and use
of a protective bud-capping technique
(staplinga folded piece of paper over the
terminals) each fall to prevent damage
to the terminal buds. Growing white
pine in areas of high deer populations
wﬂlrcqmrc managementtoavoid plant-
ing failures as a result of heavy browsing.
Compctmgvcgctanon especiallyon the
mesic sites will require much more cf-
fort to successfully establish white pine
than on drer, nutrient-poor sites. In
addition, since white pinc is resistant to
the shoot blight discase of understory
red pine ( Pinus resinosa Alt.) (Osty et
al., 1990), planting white pine under a
rcd pine canopy will enable managersto
maintain a conifer component on these
sites. ’
Given the biological and economi--.
cal restraints of restoring white pine
using artificial regeneratdontechniques,

we need to use silvicultural strategies
and target sites that provide the opd-
mum potental for success. Geographic
locadon, topography, stand structure,
soil, and climate are major factors that
need to be considered when selecting
plantng sites for white pine and in
managing this species to avoid damage
from WPBR, white pine weevil, and
deer. Successful restoradon of white
pine will require a sustined commit-
ment to intensive management. The
research described in this report is de-
signed to serve as operational demon-
stradons to assist land managers in se-
lecting the best prescription for estab-
lishing and growing white pine under
their set of conditions.
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