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Abstract; Alpine timberline, as the most foundational ecological boundary for tree species growth under extremely
environmental conditions,has received increasing attention in global change research given its potential sensitivity to climate
change. An increased understanding on formation mechanism of timberline and associated physio-ecological characteristics
of plants is of great importance in forecasting vegetation dynamics under future climate change. Two scientific questions
concerned in timberline formation research are: (1) how environmental conditions do affect the growth and distribution of
tree species at the timberline, and what is its intrinsic mechanism? (2 ) what is the advantage of shrubs and grasses

compared with trees at the timberline ,and what is the ecological function and significance of the variation of life form from
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trees to shrubs and grasses? This paper reviewed the latest progress on formation mechanism of timberline and related
physio-ecological characteristics of plants. A line of literatures have confirmed that temperature , especially low temperature
during the growing season,can be used to explain the position of high altitude timberline at a global scale, however, the
mechanisms controlling growth and survival of tree species are not properly understood. There are mainly two contradictory
views,i. e. carbon limitation and growth limitation hypotheses. The observed responses of timberline to climate change,
especially global warming, are also not consistent at the global scale, suggesting that the effect of global change on
distribution of timberline and plant growth is rather complicated and uncertain. Therefore ,future research should pay more
attention to physio-ecological processes related to plant growth at timberline, such as water or nuirient use processes. In
order to have a much better understanding on timberline formation and its response to future climatic change ,the ecological

function and significance of life-form transitions should receive particular attention.
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T B 7E B VB O X F B T MR g (B A2 1 A el 20 0 3 B T 8 B R AL K R, EL7F 72 MR B P o ] 22
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YEIK 4 260m ZE 4 440m L FERE BT XA B T B, R LR W R 2 PR LM AR (I 3, Yo 1R 3 PR 9 1
FERR, TEARER B b 4 520m AL, MR R AR S B 28650 2m, BRI RS LIRS M X R A K B IR — B
EARETIEEA R TR0 i S A 7, MR TEYMEK —EURER T BH i, A
BRI AL K P ZEDUEES R TR ROGER, IRTHTR, “ B A A K IR AR TE B R
AZIREFIRER . BEETSHEA , YAARRPISA R I I 0 S YA KA R e A HAE SR, I
INARLHE XA 5553 BoK A FUFRREE , — 53 B R R R R R, 5 4k LB R Mg 3R )
Wrh , R A A R R , LU MR MR i A K R BB AL R 2 TR %,

BN A AER AL, o 2 7EH X A R R A 7R RS, Rt 2 s B d s H e
Z 57 BRI A B AR OB AR R0 BAK A FURPREL) DA Rt + S8 #OR BLEG 3 42
Welll , A B AR R WU RBTE AR R4 1 B MG 3R 43 R IT . Korner 1 Paulsen'™ BFE T 23RBS Ve R X AR 1
FHRE(-10cm) WE, RRREARASEMXERBRFEANBHER, BRFEMMNEEAE KSR
B (FH%5(6.7 £0.8) C) , =0 H R EMRE T LI R 23R RUE ARG 194076 R i X P10 4 K 2l
IR ARG, e B RIR B . A IR (2 L ARER AR RIS 1 R [ AR b 4 R AR R R B AR ZE AR DL B,
FAR A K 2 SRR B, T LUONAR R b B 0 i 22 BB BUR R . P BUMIZE PSR M e YR B A B
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O AP Y A K T B2 B IR - (A O PR AR R R R BRAYALRE , HIRA BRI i e
BB TR PR BRI E R AL . Malanson Al Butler™ ¥y — MG IR B BRI T + 5837 05 i
AR-E AR EIRR , R BRAR I ER A SRR & SR , B b 1A MR (N, PLK) 2HH B E T HH
e, BT LAMBATIAK , B8 EARER I ST 7E TSR AR MR o BRI IARER MHE AR AR A BARMR™ 3R .
2 1L A RETE R MR R AL R BRI ™ o 5 4b, Timoney ! BFST K BN & KA 0 A 53R R A X,
HAARE M T SR BRI KR, BLE MENA—FTESERAFIN TR TREEZOXR,
73— BMEAE SR & BARF X YR FE R A R SRR R, A0 R4 G 48 T 5790 58 R, (B
FARIBRIE IR OSSR AR o i, U 2B T RS 5o X8R R + 95 R
T RARMTEY:, ERAM R R, AR K+ R SSBRE, S REH AR,
AREHHF , FEARYIFFEXT T HEAR R A YE S R M A I M B R T R A RO R R AT RENR
AR, BXERREE R T AT B0 5 B RAREXR R E K M b8 , 78— i MK
YL BT BB F I TR AT B ARIR A A o -TE I\ B3RS T (R LA B 3R AR AR BCR AR
4.4 KaFIFRRE

BT RARMANTIRER, O RE IR KRS BT £ RR, BES, BRI
FEAEH EIFAGK . HpAUTIATEARE : ORI X B TIEA TR FRER, BmALE /N, B
ARERH DX A AR I S R M X0, AT (A 0 7 R 2k - AR A tH B TR s Ok Z 3R B T e, B
B THEYXK S E TR, BRLZEHEEMEE TS EREKERTEMN, BWEA & BELK
IS @ TR B IR A IR R , T B+ B RS SO R R R . B Komer' ™ ZEHE
8, R ARG X TR AR A T REAL T B ACIRZS o 7K BB SRR T B LA B AR A A
KR EEWRE T BRBEHE, 3 BBR T BAMER R SR % ol Morales 2™ BF57 T W43
FE PG ALER I BHT 5 LU HF AR MR AR R BN SE AR AP I WA ] , R TR K R AR K E R R B T, 18 th =il
BMEH XY A K Z R FE R HSAER TR R e R SRRt TR,
WEG—FPI N R A K E RGBT, 1 Wilmking and Juday™' 853 I 230K 7 AR
687 A =M EMARSURE TR R, BRRW SEE R X RETF X W HRIEMARX, TER
FRH X RPN BB, B HE— 0T T SREKEIRR , BB M A K 5 A TG 2= AR R 0 B s i e
KA EHERR, TSR S 8 R XARSAR Y A KB 55 — R R ZFRBIE T

FEW. = ISR ARER , TR B 08 R FEE R TR 3 i, i 2+ 08 7 R SO X RS, LR
AKZ, HNESEPILARE SR KERHREMN 4 170m 3 4 370m, B (5 ~9 A4)) 3 5008 B M 20.6%
EF+2130.3% . [FlE B L0 X B FRIE & T RR RN, RA R/ Y ZE R X AR, B e B
VI AEIEEBGOK, RN EAEY , BRERLIXGFIER —FHELR, 8 108 E AR, FK L)
FARSEONRGE Y E R ERET B h T HTA R RN, BRE T 338%0 7Kk 5 i ik LA B 2E 4%
FHIKP B, T ELBAR A 2B MR P BRI Tk M0 R i ey ) 85 B 28 AL T R 7K oy R
14655 A BT BRI A AR KOG . B BRI R SRAR M T, Mk R+ 308 B B AR K
B, James %P0 YORZE RIS IR K AR AM YR KA A B9 , BB RZEE T B IR HX R —HE, Li
TR T B DR AR R AR A M 45 M R A EARRE BE Y IR A AR AR, R WA RS K BB SRR 1 I
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B, BEIE b R X AR B K 2 B R 58 A B, (B RARY AR e 2 B I ¥ 48 11 Xk 7K 2 A B8 o A 35
Z T WE T PO X AR AR R AT R A 58 T A R R 8°C B, KB4 1 BN R R B A 2
5, MAREFREZ F2 5 83 487 R SR T BRI , A R A 1S BV E Y RA W B AR K5
AR SR, AR b TR S AR R BRI PR T K 7 Rl B A%, AT TR R RAL 3 T R %
P LA K S BT ROR , AT I 32 C A B FIHABAE TR R, HIXEFIoA AR R Al T B 19 T R AR
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