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» Sponsor

o Oil Sand Leadership Initiative (OSLI) Land Stewardship Working
Group - ConocoPhillips Canada, Shell Canada, Statoil, Suncor
Energy Inc., Nexen Inc., and Total E&P Canada.

» Other Major Contributors (alphabetically)

o Dave Larsen, Global Restoration Corp.

o Melissa Day, Langji Lin & Kayleigh Hughes, Grande Prairie
Regional College

o Gordon Sheepwash and Cathy Newhook , Next Generation
Reforestation Ltd.
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» Scale of wetland disturbance
» EXxcessive moisture after forest clearing

» Unsatisfactory reclamation due mostly to:
o Poor access
o Inadequate natural regeneration — need planting

» Good access Iin winter

» Winter planting?
o A question not operationally tested

for wetland
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(Video clip — Part of the speech by Steve Williams at COSIA Launch
about our winter planting)



» Objectives

o Survivability and growth of winter-planting
black spruce seedlings versus spring planting

o Effectiveness of two planting depths

»> 3 Treatments
o Winter planting to 4 cm deep —
o Winter planting to 8 cm
o Spring planting

P,




~1 ha wetland area at Evergreen
Centre for Resource Excellence
and Innovation in Grande Prairie

Dominantly black spruce (6 m)
with minor tamarack and willow

Peat moss solil of >1.5 m deep

Water table close to surface In
summer

The site was mulched and cleared
before planting




» Production & storage

o 1+0 black spruce in 412A Styrofoam container
from one seed source

o 26 cm Iin height and 3.9 mm in diameter
o Produced under standard regimes in 2010
o Winter-conditioned and frozen-stored at -2°C

» Handling and Transport
o Individually bundled
o Transported to planting site in
A a pickup on snow cache
: & cover at -2 to -13°C




» Site mounded by an excavator at 4x4 m spacing with
a mound size of 90x60x60 cm

» Planted almost immediately after mounding in winter

» ~250 seedlings for each of 3 treatments
o Winter planting 4 cm or 8 cm on Feb. 22, 2011
o Spring planting to 4 cm on May 25, 2011

» Snow-caching seedlings on site
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M&M — Temp. on the Winter Planting Date

Maximum Minimum Average

Y
55%55555%%%%

=
o

I
[y
M

Air Temperature (°C)
0
I

oY
(o)

-18

-20

Eﬂ_‘l EPFRC

Pollutants
to ProductS.com



L ©
g
—
=
\ B ——
=0 &7, o | o
— o D
—=le e =}
e - N
ﬁllll - 3
a _ = B=)
ke,
g
- =TI .
— . Hll =
= =
i s Q
et —
= e =
— —“iez-—-
- TR
= .
o Ly i
| = ST a
< =
AIIJ rn.u.. %
— ‘llﬂ | 0
— = ="
.U.H..I;...lulll...l.rl-
N i g
— o maBE =
- & e 90 9 L <
s - S et =
o = S5 2 | —
e -l o] - -—
= < Hes [0 ] o]
- Y 2N
£ P O Q o
eyl 1. T Q. | _
o — = m m m =
g ]
N 2 a9 @ L 7
- —_ = — =t
,,,,,, m = [ L —
e NJ .\rlHW... c Liv] a
r = = £ Q@
.Fv.l- = o L =
= === L=
Ry = = <«
|.||I.|II.HII.WII0 “ _
=
a = b [ >
= ain i ]
r Z~ e i _ - =
1I|l.!||ﬂ|| . s
@ [
L o
p nm.
m -
L [
©
@ 5 E
= =
@ F o
T =
<
5 | o
2 D
i 5 -
e b
o o
W
E
d 5
5 v
& - .
F o
L ©
M o
o
5]
3}
g
= =) =} (=} o =) =] o o
= o (Y] — - n._,._ o._u ..4.

(Do) @anjesadwal 11y

Date of 2010-11 (date-month)

ﬂ'il‘ﬂﬂ

C.Pl]“lllill'llﬁ

to Products:ccn



M&M - Measurements and Analysis

» Parameters measured after
one growing season (fall
2011)

o Survival

o New height growth

o Damage to terminal bud

o Dead branches Gl
> ANOVA analysis and mean - =~ -

comparison at P=0.05
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Results — Mortality/Survival
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Figure 5. Percent mortality (%) of black spruce seedlings one growing season after
different planting treatments. The percentage values with the same lefter above do
not differ significantly (P=0.05) as determined by a z-test..
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Results — New Height Growth
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m All seedlings

W Seedlings with Dead Terminal Bud

i Seedlings with Normal Terminal
Bud

Winter Planting (4 cm) Winter Planting (8 cm) Spring Planting (4 cm)

Planting Treatment



Results — Dead Terminal Bud or Branch
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Figure 6. Percentage of black spruce seedlings with a dead terminal bud or
branch(es) one growing season after different planting treatments. The values with

FuIII:l_mln;nn s the same letter above do not differ significantly as determined by a z-test (P=0.05).
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» Winter-planting is feasible for black { \\

o )

spruce on wetland since >94% survived.

> -150C is a safe th
transporting.

» Deep planting en
bud and branch ©

reshold for both planting and

nances survival and reduces
amage.

> In spite of a healt

ny height growth of 10-15 cm in

2011, winter-planting resulted in higher bud and

branch damages

and lower growth in comparison

d-to the spring planting.
\



» Larger operational trials are needed.

» Similar studies should be done before winter
planting be applied to other species.

» It is helpful to study how to reduce bud/branch
damage and enhance performance
o Better seedling tolerance
o Different seedling size
o Optimum planting depth
o Snow cover after planting



Thanks!

Comments & questions

wtan@gprc.ab.ca
.  (780)539-2793
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