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Abstract; Global climate change mainly characterized by global warming had changed and been changing the structure and
function of terrestrial ecosystem. The relationships between current vegetations and environments are formed through
hundreds of thousands of years’ evolution, thus changes in plant phenology may influence these subtle relationships. In this
study, the short-term responses of leaf phenology, freezing damage of Abies faxoniana to simulated global warming were
investigated using the open-top chamber (OTC) and transposing of surface soil with vegetation ( TSSV) methods. The
results were shown as follows: In Muyangchang, mean air temperature in the OTC raised by 2.2 °C at 1.0 m above the
ground in the OTC during the growing season. Moreover, mean air temperature was 2.5 “C lower in timberline ecotone
(3200 m) than versus in Muyangchang (2600 m). A. faxoniana seedlings in warming treatments showed earlier bud
break, later bud dormancy and longer growing season. Unfortunately, severe freezing damage in current buds was detected
in warming treatments. The results obtained in this study indicate that frost damage probably poses strong impact on the

alpine species under future warming conditions.
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SEREREERRN AR BRMESL . BUFE SR ETZE R4 (IPCC) 55 TR PEAG IR 45 F
BA LR, SERF SR TE 1.8 ~4.0 TP, BIEREa Y NS 4 ME R ES R HRE T E K
Wi 57 AT B B o A i

BEERHEESREFTHFZEYLERNER, ALFEHTE Y5, KEERLUASRE—1
FEMIRHIE T YRR SRR A S M s AT, R A S REmRIE. F
B, Y s AR AE AN T (AR IR AR ELVE AT KRR E B SUSRE R IR R K E FBEAD RS
AR R IR RS SE ) R EE EEMAES Y . E Y R E A LT RS R — R SR,
L AEB RGN REE I E N, HRTFR Z R — R ERKAKZE RFEEDAERKE
FUOP OB AT A B T AU AR Bl G A 7 7 B, 0 B AT R COL YR TR B 1R I 2 BRAE R
B—A R, (H 2 BRSAREAR L T B A 1 S L A B R A A8 A0 A T BB VR S5 SHE T I IE %R , H R e
T I SEATAF R R AR EE

YiFp 5 YFh KR 5B 2 8 1 R R L KB E] B ARBEEEE K, BT e SRR R AR
], Jr AR 7 P SR SRt 25 5, BRI A 1 A8 AL PT BB S 2 b S 0 Rh s A SRR I AR B E R, RT BB Y
Ja AR  H— MR RTRM S T AE , IR S A2 F R VR R AR L M BB [ Ak ZE AR
GRBTRIE & IR AT RE B AP AR TR T He =, YR [ AR (LR [R12E , 7T e B A A AR R BT , L
L, A e & Z RISE SEMENNEY KR RS Zm % U, £ mEEn2ES,
AT REHN KRR ] 35 4, B s g sk Kot

DV .75 LU B A S R GE s AL 5 LR A | A2 3RS (R BBURR A o AF ) 157 BR PR AR BE % PR B o 1)
DGR AFERTFF N LA AE S R 2B R T RA T 6. SRR EENIEFRE
FHIERR BRI XK E K IMUSB AR AL EE PR . LARYLYS A2 (Abies faxoniana Rehd. et Wild) 41
TIBFFEXS R, 43 38 3 T T A K 2 R b i G A D 1R S50 %o 8 5 3 el PRI F 9 O 2 , BRI IR L ¥ A2 0 A
B3R OO IR %) e
1 #HRE5H®
1.1 58 XA

FHEZRZBRAP XA TENEHHETFRE, 103°55" ~104°10" E, 32°49’ ~33°02" N, HisbFH J& =
JRZR R LU e 23 by, 4RI Bl 2 300 ~4 980 m, b A%y HLAY s LI PR A HUAR S A . RIS 8 FH L -WA i
PRI S, FERE TR 2 801 ~ 825 mm, XIRANEMIEN 1.5 ~2.9 C, 4% & = A AR IR BE 4351
26.2 CHI-17.8 C,

1.2 FEHbiZE
1.2.1 OTC &40

WA AE £ R E RS B AR K Y, b PR B 104°08" E, 32°93" N, ¥4k 2 600 m, 2005 49
A, 2 IR E FRUR R TR (ITEX ) ASTD3 IR 4508 X AR e B 58 05 2, 857 4 & OTC, OTC KT 1.5 m x
1.5m, 5 2.6 m, A OE1.2 mx1.2 m, bRk PCHRGELE85% ) . [RIATHE OTC T FENLIS ST 4 4
Xof BE/IMEE T (control ) , HEIFRREIFEN 1.5 m x 1.5 m, 10 743, NBCEEGHHERB AR AK/IMVE 2 1) B3 #02] OTC
B o WRVLRAZFIR KL N 12 ~15 a, #RF 2 50 ~60 cm, BNMYFITES OTC KX HR I X F0AE 5 vk, BD
HfE] 1 AR, 4 DM EAE LR, AL EE OTC B MFERI I 30 em, 2006 4F, & HAXT OTC K %) B N 4 Fh e
KRR LR, 4R LR, RS
1.2.2 HbSZLEG

2005 4E 10 A , ZEFEYHEARIRIAJG , B K BRI R/INME 2 IR LY 42 4 1 3% R R AR £ (50 em x
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40 cm, 8 30 em) —EE AR (B 1 ¥R) , N EBIE R R B AR XK E ik SMUBE AR SE 5577 (104°01" E,
32°59'N, ¥k 3 200 m) BB 2| B RAFH X HE(104°08'E,32°93 N, ¥4k 2 600 m) , M 3LF8 F 24 4550 1+
B, [FBTEARG SRR IC 20 ARIRVIVS A2 . BAH IRV 24 B AE IR 24 11 ~ 13 a, BRF 29 30 ~40 cm, F|FH
VR 1 25 AR 0L 2 BR AR % 18 B A R W, SE IR A TH MBIk AR 2E R 3.0 ~ 3.6 CZE45 [ (3200 ~2600) x
0.5 °C (3200 ~2600) x0.6 C ],
1.3 FEREFME

T T BB OTC i BN AR S48 2 SR, A A EE MR S48 I E & &3 1 £E2H
/NS AL 22 45 ( measurement engineering australia PTY LTD) . M 2006 455 A&, $¥F 35 OTC Fuxf B K&
&M IR (1.0 m) AN R G MM, /NS 3R 52 e A IR B 15 18 4% (6507A, £0.1 C|
Finland) , f&8E8H S 5HEE 8%, 1724 h EBL 0N, REFARDRBEIE R 10 s, AR R 15
min, FFFEE A RN T 801 WEEE .
1.4 Pyfeiiim

2007 4F 4 A 7€ BARHEY 28 B R 05 ShAT , DL BEALEIURE R e ME AR EXEER 3 ~ 5 MRvERL, FAFRIE
Fhrice MIBAERKFER, AEMICRE MR LRGN . EREYYRE S (R RIR) , 5 3 d W
— R, HGA8R—K., e, Yk ERZFERSGRIZ R E A, BT MGG GEES NS
AR ERRR 2R SV AR AR R E Z .
1.5 FdRaHr

PR BRI R A SPSS 10. 0 #7443 H7 . ALFRIA] 1922 5 S 2 1R P BR ARG 6 ( Mann-Whitney U-test) i
(R TL TS
2 SR
2.1 OTC 5% iR r3s RN

2007 4,5 ~8 A AR B LLAEFME, EEMERKSETE,OTC FSIR(1 m) 3 fm2.2°C(E 1),
H f =R OTC Xt IE AR 2.9 ~4.5 C, 5.6.7 A8 A OTC P H BARS 55t CK &3 1.3 C 2.3
C.2.6 CTHI2.7 C, [AEF, ¥ (1K 2 600 m) H PSR RIS (K 3 200 m) H PSR 2.
5C(E1),

OTC e Control we Timberline

Muyangchang
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Fig. 1 Air temperature transitions of daily mean at different plots from May 1th to August 31th

2.2 Wyfn

WA R R, PIAH R XHIRICR 2 AE R A T RA W R (R 1) . 7EBFY OTC HilidK+,
OTC PNURTLY A2 ZF ¥ It 18] Ho e B8 A9 8. 35 32 R (p < 0. 01) , ARBRIIHER (p <0.01) AR FHBIEK (p <
0.01) o F35h, Fl P4 R ZE A ILIE IR ABUNE M UR VLA AZ I Wy A 36 S DL B S M B, (ELE Wi ) 8 P2 B O 5 2
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F1 FEHMBIRTS M YRG0
Table 1 Data on leaf phenology of A. faxoniana in different plots

i H Ttems ZEFFi Bud break (d) ZEAKHR Bud dormancy (d) H: K Z= Growing season (d)
OTC 126.4 +5.4 263.6 6.4 137.2 £6.8
Control 136.7 +6.4 258.2 +4.7 121.5+5.3
p-level # ok ® ok * %

Timberline 158.3+6.3 226.8 £6.6 68.5+5.7
Muyangchang 130.1 +4.7 236.4 +5.9 106.3 £6.1

3 ® % * % ® %

RS B = FIMH < B ME2E ORI 5 R Lt 2007 45 1 1 1 F R K BOK A OTC, Control, Timberine 1
Muyangchagn FEEA 2054 18,20,20 F123  “ % % "means to be the most significant difference (p <0.01) ; Value =Mean = SD, The timing for
leaf phenology is indicated by the days since Jan 1 2007; The sample sizes of OTC, Control, Timberline and Muyangchang are 18,20,20 and

23, respectively

2.3 %KE
W5 OTC A%+ , OTC PURTLI A2 2 A AR VR T B9 0 EUXT X R i 752.5% (&1 2 a) o BBH15E
B M GBAR MIRTLR 24 H 2 32 P E R E , AL T ARSI A B R A B E R (B 2 b) o

100 — 100 —~
a b
80 - 80 Kk
g
R g T
3 60 — 60
Si 1
M oo
% E 40 ok 40
]
2 T
20 |- 1 20 [
0 —=— 0
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B2 AR TURIRAZZRE T
Fig. 2 Freezing percent of A. faxoniana in different treatments

* % p<0.01
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OTC BBA R B PR IR B I el /MR BE /D B B 7284k, 2 — M Oy AR E 8 ZHTE
FEMBIR TR LR AR EI, BN EKFEE,0TC N B EHSIR X B 2.2 C, BEREK
ARKZFERKE, HBT OTCIEAR K/ SF B 26 BEAN R 5 | L K PR S o 4 22 57 , 45 OTC 33 Y i BE ZEAS [ 425 1
R AT, B th R — i i TR RO IR BT s . IMIBWIR SRERN XA, WEY
SRR ARG A4 FFE 3.0 ~3.6 °C[ (3200 ~2600) x0.5 °C (3200 ~2600) x0.6 °C ], {HSZFxILM 5
SERIFAR N, BOE B PSR AR S AR 2.5 C o koS BIB9S A U %, X
YEHA/NAEE (R T = %) 0 3 b KSR A SR A B i 1 o

SRR N IR YTV AZ 25 T BB 3 $R AT, 31X 5 X B HE A ( Pseudotsuga menziesii) > FI B4 b W 75 AZ ( Picea
sitchensis) 2 B ST A R . B AT R A TH0 PSR UR A , IR B I JBTT 8 o A R bl 4
n, EEIM TR BT, LA ERENRE R BRI . HK, Wi SR8 2 1 556 R LK i E B R
PRI A , IR A AR A R M 2R IT 8, S KA A - 2R 18 1 52 B AR IO AT B A BF 9 % B A
Tl SE g, SR B IR TLR 24 i 2R E 2 BN E . WEEGEERER,S APaAS , RBIRETE
IR 1 OTC WIRVLA 24t 7 — AR A G P R, B R E ™ E . BARX RIRVLR B2 4h i th & 3
—ERERNRE HENN RANIRIIR 2 ERFE RN FRER R, BGEEARR™E, Bl
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LRy, RE G OUE T E . MR IR AZ ZF TP (8] EEAR RS A R T 1 A R EI PR A B4
HRITF R, MR 0 E . AR ERTIRTLI F24h B 25 0T 2 6 A 90, AR AR IR B 8 LU, t HU A

ZFHBE MR R R E R A KA TR KRR, IRTLR A FEEZ R E)E , PP
RIH —FAMEDLR . FOBTZEPIRBTFE 5 , SR A BB 4l 8, BP A2 R 58 4l , 2R R B A 4R A
BARHEX IR KM, OTC PIRTLIR 240 H AR AR B K BER X IR A 1 ~ 3 £, BBt S0 A MR BE K. A
HE MK B, 2 ORI G 25 2 T8 BT A Bk B A RAR DL P A — AT R

Z5 EFR  WR VTV AZ Sl X PR AUIE IR A AR ey L R U TR R 9 o P 2 A8 3 SE 0, WYL ¥R AZ 26 T
BARRTE—H , RRER MK ERFRE, X HARTEREAFN . HREREELAHTTER
Rtfro EARRERTEAMWHIKRE R A FEHE R G, S M SO vl RE T i FIAE SR . (BRG ZEUHA
MR, ABRAOURE T —MERFEI . ZMEERARMIR RS —RERUR, TEHEN . Hit,
T EZ TR ADT T+ b E
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