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Demonstration Stop 1
White Spruce Reforestation

Research activity: This stop in an “old” har-
vest unit, and stop 3 in a “new” harvest unit,
are part of a large study designed to identify
the optimum way of establishing white spruce
(Picea glauca (Moench) Voss) after mature
forests are cut. Grasses, forbs such as
fireweed (Epilobium angustifolium L.), and
shrubs rapidly reoccupy clearings on the more
productive white spruce sites, resulting in dif-
ficult conditions for establishment of white
spruce. In this experiment, we are evaluating
different ways of controlling the competing
vegetation, and we are evaluating different
types of nursery seedlings that may be used
to reestablish white spruce in Alaska. The site
before you supported paper birch (Betula
papyrifera Marsh.) and scattered, insect-
damaged white spruce before it was har-
vested for fuelwood in 1992. Reforestation did
not occur for 3 years, at which time ground
cover of grasses, forbs, and shrubs was well
established. The site at stop 3 is nearly iden-
tical, but was planted immediately after har-
vest and before ground cover was fully es-
tablished.

The experiment: Within a short walk, the
three treatments can be seen. Individual plots
are 150 by 150 feet and were planted with
about 150 white spruce seedlings. On this
site, one of three vegetation control methods
was applied to each plot: (1) mechanical—
scraping with a bulldozer blade to remove
most of the plant cover and expose about 85
percent bare mineral soil; (2) spray— a single
application of the common herbicides
hexazinone (Velpar L®) and glyphosate (Ac-
cord®, similar to Roundup®) sprayed the fall
before planting; and (3) untreated—no veg-
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etation treatment. The mechanical and spray
treatments are different means of removing ex-
isting plant cover so that planted seedlings would
have reduced competition. All treatments were
applied in 1996-97.

On each plot, we planted five stock types of white
spruce seedlings. All five stock types were
started from the same seed source, collected
locally. Each stock type occurs in two rows of
about 15 seedlings. Figure 1 shows the initial
heights and diameters of the different stock
types. The seedling stock types included:

» Alaska plug+1 seedlings (pink flags) were
2 years old when planted. They were grown at
Alaska State Nursery as container stock for 1
year, and then transplanted for 1 year in a nurs-
ery field. They received little care and tending
in their second year and were very small.

» Alaska plug+2 seedlings (red flags) were
3 years old at the time of planting. They were
started at Alaska State Nursery as container
stock for 1 year and then were transplanted
for 2 years in a field nursery. The bare-root
seedlings were relatively large when lifted and
planted.

» Pelton plug seedlings (orange flags) were
1-year-old container stock grown in a Cana-
dian nursery.

‘Aisnoaue)nwis pasnpoud aq
ued 8sooW J0j Yeligey aAnonpolid pue ‘Jaquin
2onuds alym ‘poom|any se yons sanjea a2Inos
-al g|dnnw ‘Bunue|d pue uonesidde apio
-1gJ8y 1SeIpe0Iq Sk Yyans sjuswieal) ybnoiy)
Tey) saresisuowap alis SIy) Je Juawadxa ay | e

"yauig Jaded pue mojjim BuliNd20 Ajjeinreu
pue pajue|d yiog asmoliq Apuanbai) asool .

"Juswieal] uonelaban 01 Ajrejiwis papuodsal
[le sadA1 Bulpaas aonuds alym Inoj ay) pue
‘Moj|im Aejoeg ‘yadiq aded (g8 "Biy) Bulres|d
[edlueydaw pue ‘pareanun ‘BuiAeids duis Ag
Japlo Buisealdsp ul pamojjo) ‘Bulkeids 1sed
-peo.q Jale palinddo yimolb Bulpaas 1sarealh
ayl ‘|ledanQ ymolb Bulpass uo s108)8 Jud
-18)1p aney Aew sjuswieal) uonelredaid als

‘uonnadwod ue|d pasnpal
woJy ugauaq ‘smojim Buipnjoul ‘sadA %201S || e

‘uonelaban bunadwod
[01u0D Ajuelodwa) 01 paubisap sjuawiean
uonesedaid aus o) aynnsqns Apued 1seg)
1€ [|IM Buofe sbulpaas abie| Jo asn ay] "1oys
AjaAne|al surewsal uoneiaban ayl papinoid jon
-u02 uoneaban 1noyum yimoib poob Ajerels
-poW pue [eAIAINS poob aArY ||IM 31IS e BuLes|o
Jaye uoos pajueld sbulpaas Ayeay ‘abie .

:pautes| aney am ey

- - il .
v, :;?E'.."Ltl‘:"’? fr .h-': '
- il ST -
g wr I';.; g .-1.':-.-
y o
Yy = H My
s it P DA W
| -~ “'f gt
e ; i
e e |
Py : .
| i F -l
= L
4 b 3
g

| =] =
s ! | ¥
e = ¥ -
% b *"'1-‘1
e

* Silvaseed plug seedlings (yellow flags) were
1-year-old container stock like the Pelton plug
seedlings (orange flags). They were grown in
Washington state, and initially were taller and
more slender than the Pelton plugs.

» Silvaseed plug+1 seedlings (blue flags) were
2-year-old seedlings from a Washington state
nursery that were started as container stock
for 1 year and then transplanted to
anursery field for 1 year. They received more
consistent care and tending before being lifted
compared to the Alaska plug+1 seedlings.

After planting, diameter and height for each
seedling were measured in years 1, 2, 3, and
5, with observations of surrounding plant cover.
Diameter and height measurements were used
to calculate a stem volume for each seedling.
The five stock types, planted in each vegeta-
tion control treatment, will demonstrate how
seedlings started under different growing re-
gimes perform under different types and
amounts of competition. The three vegetation
control treatments will allow evaluation of vari-
ous approaches in providing each type of
planted seedling relief from competition, and
how long the benefit, if any, may persist. As-
sessment of competing plant cover at each
seedling will allow us to relate competitive ef-
fects on each tree, such as height, diameter,
and volume growth, to associated plant cover,
and will allow us to systematically follow the
development of plant cover through time.
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Figure 1—Initial height (a) and root collar diameter (b)
of different stock types, averaged over all locations of
the study in Alaska.

What we have learned:

* Heavy competition slows seedling growth
(fig. 2), and tends to kill small seedlings.

» Both height and diameter growth of seedlings
are sensitive to relatively low levels of over-
topping cover.

« Large seedlings grow more rapidly than small
seedlings (figs. 2 and 3).

e Large seedlings tend to be more rigid and
better able to withstand the weight of falling
vegetation compared with smaller seedlings.

» Of the three vegetation control treatments at
this site, herbicides sprayed in the fall before
planting provide a better environment for
seedling growth, resulting in the largest seed-
lings (fig. 3).
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» Mechanical removal of plant cover leads
to frost heaving for the first few years,
after which grasses rapidly develop
dense cover.

* Nursery growing regimes have a strong
influence on survivability and vigor of seed-
lings.

Haw Silwazsied pluy
i Silvasand plug

—h— Haw Silvanied plug+i

—8— Did Silvasad plug+

i
i
:
E
i

L -] 0w
Cmrdapping in year & (percent)

Figure 2—Effect of overtopping plant competition
on stem volume for two white spruce stock types 5
years after planting; units were planted the first year
after clearing (new), or 3 to 4 years after clearing (old).
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Figure 3—Stem volume 5 years after planting and
vegetation control for two stock types planted the
first year after clearing (new), averaged over all
locations of the study in Alaska.
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