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Fig. 1 The tree-ring width chronology of Abies fabri at the

upper and lower elevational limit in the eastern slope of Gongga Mt.
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Tab.1 NSC Concentrations, source - sink ratio of NSC, and concentration ratios of total soluble sugars to starch in the timberline trees

NSC IR A2 BRI -RRAT 41 NSC AT S
o (BFm) (AR 38h) i R (SSR-NSC) W LR
41 7H 4 7H 4 H 7H 41 7H 4 A 7TH
FRAETT LR J11VG 2542 (Picea balfouriana) | 4R 3400 ~3800 m(#hk)
3800 m 11.67 12.46 15 16.09 6.68 7.01 2.2 2.3 2.8 2.1
3400 m 14. 14 15.74 18.4 21.39 7.74 7.27 2.4 2.9 1.6 1.1
P <0.001  <0.001  <0.001  <0.001 0.07 0.84
WRESE LI - U V4 (Abies fabri) , 4R 3300 ~ 3750 m(#hk)
3750 m 13.82 15.06 19.36 19.85 5.52 7.87 3.5 2.5 3.5 2
3300 m 12.63 13.79 17.58 18.37 5.21 6.93 3.4 2.7 2.1 2.4
P 0.06 0.07 0.06 0.048 0.68 0.48
TFIRIE W JE YR AZ IR 2750 ~ 3670 m(#REk)
3670 m 18.6 16.58 25.37 23.52 8.43 6.16 3 3.8 3 4
2750 m 18.89 15.89 26.65 22.68 8.81 5.32 3 4.3 3.1 5.9
p 0.96 2.01 0.029 0.47 0.54 0.07
VAL 3 A PRE A1
ek 14.7 14.7 19.91 19.82 6.88 7.02 2.9 2.8 2.7 1.3
M 15.43 14.91 20.88 20.81 7.25 6.06 2.9 3.4 1.5 2.4
P 6.8 0.31 0.018 0.049 0.29 0.15

T ARYE Li et al. (2008) 1224 gz



%5

T 13 L ARER B 25 5 A BTE AL ) 625

2.2 JIiES WL
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NSC ¥ B 1) i 2 5% ) 32 22 Rk AR AR AR IR 2, T AN & 78
AR, AR, RS L, A KA R
AL = LI AR B DA 2 NSC ok FE KOS IRH B 3 25
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(TR R ) & ZEAG AR TAERKTE K - R
KRS AE I E B
BRI M B 2255 MR AR, 3R X NSC R A %,
VR SAEY VA G o TEHROO )T ey LLASR I
KA T & A W (T AR R AT 5 T
FR R Ve 5 132 1 PR 1Y) Wl 35 52 ), (R e R 2%
AN FLFZMA o R AL 2 S5 B A K F- i e F-
W A KA PR R W BE i A e % NSC, &=
TR E AR AR AT AR . mE ik
T A 1 BEE B YRR A 09 T B ARL T AN I R T A R R A ik R
il S Y, T2 T e R AR K R o A K
L4 NSC e Ji I e A7 Wl g 4k 19 T v i AR
Bansal FlIl Germino' ™ i1 WL 1) A= K 75 ¥ $& b FR 114
Abies lasiocarpa B ARTEREIZAEHIH 55 I, Hoh 1 2H 21

HATH 5 19 NSC ¥ iF . Reader "' fl Chapin 25"
K TEA W A YA 2f i R B IR At A1 a3
THAR , T U OR B A, 3] B ) L
BRI B WF 5 i AR ) T FIAR &R NSC ik B2 Fili
VR T T AR AR A FE SR

BEARAARIK -1 NSC it 5 /N AT T [l 25
LLARZ AR A A5 A B T 3 52 B B BR ], PR g ARy
ARAMKEEH LR R T 219 NSC, DUFMEHAR YK
AT/ N B TR A SN, THE M R A
T 0 0, M FIA 2% NSC & & 34 m, + FIAR
NSC & HEREAR (3R 2) , BRI, A9 NSC fift i+t b & it
P b . HZ  NSC ¥k B2 Fl NSC.figf 5 1 i 20>
FEARME 7R AR AR R E BRI v B sl K AL & My
SEATHFE

AV U B L3R AT A B B AR LT B
UL 57 LUK 2 2R ) A 2R 18 ] Vs PR < e L 4
A2, 78 (WEHE 3000 m) 3. 25 (4K 3500 m) |
3. 72 (i 3950 m) , MAER Z=03 A T REH 1. 14 (1
#3000 m) 1. 34 (¥ 3500 m) 1. 56 ( 4k 3950
m)(£2),
2.3 TWREWE WML B R

i 0 A — BT SE AR AR T S 18 52 Bk
BR324 R AT, il NSC AR 4 R
Hoch Fl Korner (2003 ) % 38, A 4 78 Hii -1 B /K G2 7
Ly i I A R B8 7Y AF g L AR i AN R 3 A A
( Pinus cembra, P. sylvestris, P. hartwegii) NSC ¥k J&
A BN I (R O T L 2 N =R /N T
Richardson (2004 ) LI 3] A= 4 75 56 [ 2R 36 &8 e 1 Ak
2R W) Picea rubens Fl Abies balsamea & 5% ) i3 25 B ik
BRI KL, Cavieres %5 (2000) & B A: K 18
Venezuelan Andes [ REER Flt Espeletia neriifolia
2 RBR A R A K A ) — 559 Podocarpus
Oleifolius B i % 4 18 2 ¢ PR ™" . Susiluoto 2%

&2 JIIES WK NSC &8 BiR-iCAR NSC 2 ELLZ (SSR-NSC) Frl A MEHE 5 MK B R EL 2

Tab.2 NSC Concentrations, source - sink ratio of NSC, and concentration ratios of total soluble sugars to starch in Quercus semicarpifolia shrubs

IR A2 BRUR-B5IC 414 NSC 5 AT U

R (m)  RKFE A (M J B %) (&R Ak G4 (SSR-NSC) R 1) LA
ERFE A7 R FE A% ARk FE A% Ak A%
3000 10. 11 12.33 8.56 10.71 5.25 6.36 1.63 1.68 1. 14 2.78
3500 10.43 12.09 9.21 11.44 5.37 6.13 1.72 1.87 1.34 3.25
3950 10.49 11.95 9.46 12.17 5.37 5.95 1.76 2.05 1.56 3.72

T AR Zhu 45125 g
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(2010) o4 18 1 76 24 Hi M S5 AT, 28 22 AR
Lapland BMREEAF ( Pinus sylvestris ) B4 1 38 2 B IR
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N SEAERE 7 B — T BEE Y SR (AT Y
DR B G2 oKL S W) & i
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BN R, TR AR K 2R, A KRR AR 1Y I S ¥
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3 W REE
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PR A BEAL ], R 22 0 5 1 AN T 1 4 L i i) )R
NSC M 7E S5, AT HEXE L 7] 251 I E] )R AR 2 A Bl
BRI O ZR o AR A B A5 2 ML BE T W)
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Alpine Timberline Dynamics and Physiological Mechanisms
of the Timberline Formation on the Mt. Gongga
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Abstract; As a kind of typical ecotone, alpine timberline has become one of the major concerns in global climate
change studies because of its special structure, function and high sensitivity to climate change. An increased
understanding on physiological mechanism of timberline formation is of great importance in forecasting timberline
dynamics under future climate change. This paper analyzed the dynamic of alpine timberline on the Mt. Gongga,
and treeline (Abies fabri) radial growth trends and their relationship with climate change. Based on the previous
non-structural carbohydrates (NSC) determination in 3 timberline tree species (A. fabri, Picea likiangensis var.
balfouriana , Quercus semicarpifolia) on the Gongga mountain, the physiological mechanism of the alpine timberline
formation were briefly summarized. The results of the combined treelines species showed that the treeline trees may
suffer from a winter carbon shortage. The source capacity and the sink capacity of trees influence its tissue NSC
concentrations and the carbon balance. The persistence and development of treeline trees in a harsh alpine
environment may require a minimum level of the total NSC concentration, a sufficiently high sugar; starch ratio,
and a balanced carbon source-sink relationship. The future research should be focused on the long term observation
and simulation of alpine timberline dynamics on the regional scale under climate change, physio-ecological
adaptation of timberline trees to extreme harsh environment, and long-term monitoring of relationship between the

carbon source and the carbon sink in the timberline forest vegetation.

Key words: Alpine timberline dynamics; non-structural carbohydrates; carbon limitation; climate change; Mt.

Gongga



