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Introduction (yellow cedar)
Yellow-cedar[ 7S AHE/F]
* Widely grown in the north (ex. Alaska)
* tolerate poor growing sites

* resistance to biotic stress
[ARBLEMAS RITHL TRV EAHS]

But decline! (200,000ha in Alaska)

= Decrease in snow depth is involved
in the decline (Hennon et al.,2006+2010)

(HERNHE )




Introduction(why only yellow cedar?)

vellow-cedar may utilize a shallow rooting habit
in organic soils(D’Amore et al.,2009)

[7S5RAAE/ X FMDIEICLHEATERRETHS])

|

benefit the cedars by providing access to a form

of N that is less exploited by competing species.
[fthEtERREBOEDERFICHEF]



Introduction (Experiment)

Experiment by seedling[ 4 TMHEER]
Cold tolerance of root : -5°C

1.Covered with snow (protection)
[£T&S5]=soil temperature : 0°C
No damage to the fine roots

2.Not covered with snow (without protection)
[ZE > TS EFEZFR<]=s0il temperature : -5°CLLF
= Damage to the fine roots
=foliar decline, Deterioration of mortality
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Hypothesis(Z 1B D1k
predisposing factor[ & & ]

wet soils (limit rooting depth)

open canopies (increase exposure ambient freeze thaw cycle)

Reduce the depth of winter snowpack

due to global warming[FEEE D F 4]
=increase the likelihood of soil freezing
= utilize a shallow rooting habit[;ZfE [$]
=fine root injury

=chronic foliar water shortages
=decline!



Purpose

Assess if limited cold hardiness and/or a shallow
depth of rooting contribute to yellow-cedar’s
vulnerability to decline.
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Materials and method
e Study site
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Material and method

Trees (DBH>20cm):selected along transect
YC: yellow-cedar [75xAhE/#F](decline)

RC: western redcedar[R1<V]
(similar ecologycal niche as YC)

MH: mountaion hemlock[7 A)AVA#]

WH: western hemlock[~R1Y#]

SS : Sitka spruce[7Z5xArHE]

 (Not decline)




Materials and method

Sampling(2007.11~2008.5)
* Soil
=fine roots(< 2mm), soil cation(Ca,Al)
= Cold tolerancel[fR it Et],
Membrane electrolyte leakage[ EfE &R H ]

* Leaves
=foliar cation(Ca,Al)

Temperature monitoring
=air, soil(depth:7.5cm=15cm)



Results and discussion

Cold tolerance of roots[4E D it ZE 4]

Temperature[ &G - i3 )

Membrane electrolyte lea

foliar and soil cation[EFE -




Cold tolerance (°C)

Results and discussion (cold tolerance)
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Results and discussion (cold tolerance)
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Results and discussion (temperature)
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Result and discussion

(Membrane electrolyte leakage)

(a) 35 - hlgher High REL measurements can reflect various
| A differences in physiology, notably including
30 4 B (1) root injury
55 | (2) greater electrolyte loss associated with the
- C C growth and activity of non-suberized roots
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S ULRELDEBHOIR[ZHF A—(Schaberg et al., 2008)

Q@ HEEEN (McKay, 1998)
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Discussion
(Membrane electrolyte leakage)

* YC roots were more physiologically active in
November and March

(trade-off between cold tolerance and activity)

l [HEHEEDRL—K -4 7)

* YC takes up N as NO3- when other species exhibit
less uptake capacity[ EHFEFICHFI]

4

e But risky tradeoff for YC when roots are not
protected from low air temperatures without

snowpack. [FERADLI-6YV/\1]




Results and discussion (foliar cation)

Species mean * SE

Foliar cation YC RC MH WH SS

S
Ca (mg/kg) 10570.8 £+1028.9 7110.6+3394| 18746+190.2 2449.6+267.5 2170.9+410.8
Al (mg/kg) 223 +472 24.1+3.6 512.6 £+ 160.6 182.8 +17.2 76.0 £53.3
Ca:Al 201% 333.9+38.0 2136 +295 35+0.9 8.7+0.6 54.1 £+ 19.1

YC had significantly higher Ca, lower Al, and
higher molar ratios of Ca:Al than foliage from the other species

[YCIEihIZEERTCam <. AHELY]



Results and discussion (soil cation)

Sampling depth

Soil cation Surface horizon Subsurface horizon P-value
Ca (mg/cm?) 0.602 + 0.097 0.253 +0.081 0.009
Al (ng;’tﬁlj} 0.026 +0.004 0.047 +0.007 0.014
Ca:Al 29.88 +8.71 10.05 +4.35 0.001

There are many Ca to the soil surface[ REIZCa% V]
(Kranabetter and Banner, 2000)

There are many Al to the subsurface[ P [EIZAIZ Y]

=>foliar cation

higher Ca : greater rooting in the upper organic horizon
higher Al : greater rooting in the lower horizon

[CaZLVEXERBICIR. AIZWETIETRICIR]



Results and discussion (foliar cation)

Species mean * SE

Foliar cation YC RC MH WH SS

S
Ca (mg/kg) 10570.8 £+1028.9 71106+3394| 18746+1902 2449.6+267.5 2170.9+410.8
Al (mg/kg) 223 +472 24.1+3.6 512.6 £ 160.6 182.8 +17.2 76.0 £53.3
Ca:Al 333.9+38.0 2136 %295 35+0.9 8.7+0.6 201.5.54.1 +19.1

YC has more fine roots concentrated in surface soil horizons than
others

[YCIZ DB FEICLERTREBICIEAZ U]



Conclusion

1) YC roots are less cold tolerant than the roots of
others. [YCIFIE Dt ZEEHAVELY]

(2 YC has more fine roots concentrated in surface soil
horizons than others. [YCIEix iR %]

D+@-=
A)allowing for cold season nitrate uptake
B)risk of broad-scale root freezing injury
our data indicate that (D and @) likely contribute to

YC to freezing injury and decline relative to sympatric
conifers. [CD2DTYCHOIRITEZ=>HFEL TLNSETEETE]




