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Which types of spruce and their original sources are the most
successful for afforestation efforts?

What environmental and climatic conditions are best for optimal
tree growth of spruce in Iceland?
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(Modified Figure 1 from Farr & Harris, 1979)
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Figume 1. Location of selected wenther stations within the range of Sitka spruce and geographical
areas referred to in the analysis.
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Knik River (SB)

Chinitna Bay &
Iniskin Bay (SG/SB)

Ninilchik (SB/HG)

Kenai Lake (SB),
Cooper Lake &

Moose Pass (SB/SG)

(Modified Figure 1 from Farr & Harris, 1979)

WASHINGION
4 Claaswalar
& Farks

BRITISH COLUMBIA

T Quatiire

B Bull Horbar

9 Oisan Fall

10 Sandipit

TH L pegervran

12 Prinde Ruper)
ALATEA

areas referred to in

|
) i|_
i ' |
ed i ! ’ .
bas ( Prinee A Y
1 ' ]
Wl s | ) '_
% ..L Y - II.
| U] I
7 ,“ '

|
I ‘
! 55°
I
l':-':

BRITISH

Hope (HG/SB) &
Hope Rd. (SB)

Kenai (HG) &
Soldotna (SvG)

Summit Lake (SB)

Snug Harbor (SB)

Bluejoint Mtn. (BG)
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Data collection from 9 field sites
Height, diameter, form

Egilsst a%‘ »Seydisfiordur

*Reydarfjordun

t" o
Olafswvik E .
o : -4, By lDJIIJDI‘..-'Dg:I’
Bcrgamea kY : >
W) /

Rcyl-:]a ik A |
A i kj |*|ar-:lau gtur
- x2

-.-‘l-t

Volume calculation

Comparison of provenances
within sites and between sites

o)
=Y}
]
=

|

&

=

:

7

)
=)
S
S

O

g=

%
s

=

Mosfell Sandlaekjarmyri Holtsdalur




Combined Holtsdalur95 and Mosfell Peatland
Holtsdalur95 Only
Mosfell Peatland Only

Combined Mostell Peatland, Sandlaekjarmyri, Laekur, and Hofdi




Combined Analysis of Holtsdalur95 and Mostell Peatland

Examined common provenances

Table 1: Overall Survival Rate and Average Height Growth

Survival Rate | Avg. Height

Holtsdalur9s 2363 757 76%

Mostell

Peatland 1523 2377 39%




Statistical Analysis (combined Holtsdalur95 and Mosfell Peatland)

Table 2: P-Values tor the Correlations of Survival and Height Growth with
Multiple Factors

Correlation with Height
Growth

Correlation with Survival

Site
Provenance

Site * Provenance




Figure 3: Comparison of Provenance Survival of Holtsdalur95 and

Mostell Peatland Combined
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Figure 3: Comparison of Provenance Height Growth of Holtsdalur95
and Mosfell Peatland Combined
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Table 3: Top 5 Provenances for Survival

(Combined Holtsdalur95 and Mosfell Peatland)

Provenance
Number

Species Survival Rate | Avg. Height

Taraldsoy SG
Iniskin Bay SG/SB
Yakutat SG
Cordova SG

Nash Rd.




Table 4: Top 5 Provenances for Height Growth
(Combined Holtsdalur95 and Mosfell Peatland)

Provenance
Number

Species Avg. Height | Survival Rate

Icy Bay
Phantom Rd.
Dyea
Rennell Sound

Homer




Analysis of Only Holtsdalur95
Table 5: Overall Survival Rate and Average Height Growth

Survival Rate | Avg. Height
Holtsdalur95 2374 826

Statistical Analysis
Table 6: P-Values for the Correlations of Survival and Height Growth
with Provenance

Correlation with Height
Growth

Correlation with Survival

Provenance
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Figure 5: Comparison of Provenance Height Growth Within Holtsdalur95
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Table 7: Top 5 Provenances for Survival (Only Holtsdalur95)

Provenance
Number

Species Survival Rate | Avg. Height

Iniskin Bay SG/SB
Nash Rd. SG

Resurrection
River
Dyea SG
Taraldsoy

SG




Table 8: Top 5 Provenances for Height Growth (Only Holtsdalur9))

Provenance
Number

Species Avg. Height | Survival Rate

Dyea
Icy Bay
Taraldsoy
Skotland
Nash Rd.




Analysis of Only Mostell Peatland
Table 9: Overall Survival Rate and Average Height Growth

Survival Rate | Avg. Height
Mosfell Peatland 1751 2649 409

Statistical Analysis

Table 10: P-Values for the Correlations of Survival and Height Growth
with Provenance

Correlation with Height
Growth

Correlation with Survival

Provenance
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Figure 7: Comparison of Provenance Height Growth Within Mostell Peatland
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Table 11: Top 5 Provenances for Survival (Only Mostell Peatland)

Provenance
Number

Species Survival Rate | Avg. Height

Soldotna
Summut Lake
Taraldsoy
Kenai City
Yakutat




Table 12: Top 5 Provenances for Height Growth (Only Mostell Peatland)

Provenance
Number

Kena1 City
Ninilchik
Summut Lake

Cooper Lake
Kenai Lake

Species

Avg. Height

Survival Rate




Comparison of Top 5 Provenances for Survival and Height Growth
for Holtsdalur95 and Mostell Peatland Combined and Individually

Survival - #32 (Taraldsoy, SG)
#29 (Yakutat, SG)
#10 (Nash Rd., SG)

Height - #21 (Icy Bay, SG) and #28 (Dyea, SG)

Survival & Height - #32 (Taraldsoy, SG)
#28 (Dyea, SG)
#10 (Nash Rd., SG)




Combined Analysis of Mostell Peatland, Sandlaekjarmyri, Laekur, Hotdi

Examined common provenances

Table 13: Overall Survival Rate and Average Height Growth
Survival Rate | Avg. Height

Mostell Peatland 363 1037

Sandlaekjarmyri 694 826
Laekur 501 829
Hotdi 1034 486




Statistical Analysis
(combined Mosfell Peatland, Sandlaekjarmyri, Laekur, Hofdi)

Table 14: P-Values tor the Correlations of Survival and Height Growth with

Multiple Factors

Correlation with Height
Growth

Correlation with Survival

Site
Provenance

Site * Provenance




Figure 8: Comparison of Provenance Survival Between Mostell Peatland,
Sandlaekjarmyri, Laekur, Hotdi
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Figure 9: Comparison of Provenance Height Growth Between Mosfell
Peatland, Sandlaekjarmyri, Laekur, Hotd1
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Table 15: Top 5 Provenances for Survival

(Combined Mosfell Peatland, Sandlaekjarmyri, Laekur, Hofd)

Provenance
Number

Iniskin Bay
Chinita Bay
Valdez
Nimilchik
Nash Rd.

Species

SG/SB
SG/SB
SG
SB/HG
SG

Avg. Height




Table 16: Top 5 Provenances for Height Growth
(Combined Mostell Peatland, Sandlaekjarmyri, Laekur, Hotdi)

Provenance
Number

Species Avg. Height | Survival Rate

Hope Rd. SB

Ninilchik SB/HG

Kenai City HG
Cooper Lake SB/SG
Moose Pass SB/SG




Comparison of Top 5 Provenances for Survival and Height Growth
for Frost Prone Sites Combined and Individually (5 Datasets Total)

Survival - #4 (Chinita Bay, SG/SB)
#7 (Nmilchik, SB/HG)

#3 (Iniskin Bay, SG/SB) Survival & Height
#19 (Valdez, SG) #7 (Ninilchik, SB/HG)
#8 (Kenai, HG)
Height - #7 (Nmilchik, SB/HG) #15 (Hope Rd., SB)

#8 (Kenai, HG) #12 (Cooper Lake, SB/SG)

#15 (Hope Rd., SB)
#12 (Cooper Lake, SB/SG)




Sheltered field sites - protection from wind, salt, and frost damage
Sitka spruce is the best option for afforestation for efficiency and effectiveness

Provenance #32 (Taraldsoy), #28 (Dyea), and #10 (Nash Rd.) are the

strongest candidates

Frost prone areas, however, have better success with SB as a hybrid itself
or as part of a hybrid with a third species

Provenance #7 (Ninilchik, SB/HG) 1s the strongest candidate
Provenance #3 (Imiskin Bay, SG/SB)
Provenance #4 (Chinita Bay, SG/SB)

Provenance #8 (Kenai City, HG) - good height; okay survival rate

- good survival rates; okay heights

31




Refine and Confirm Statistics
Look Closer at Site * Provenance Interaction

Block Consideration

Seems to only sometimes have significant correlation with survival and

height growth

Local conditions within sites might have an influence

Edge effect, gradient of topography, microclimate, etc.




Environmental advantages & disadvantages
Viable timber industry

Knowledge for climate change

(M. Duong, 2018)
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