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BE IRRAERTREET)F X EM TR ERSERENSREFRELE, AZLVIIASRAFEIXH
ERNERMERAMRNSR, BUMRXKERHERERENER, STHEE 19592022 FENREERSSIER
FHRMMEXR, BEEIEXOTRTESEFMREYE, ARARAERKENESZE (PGC) RBIERKERSID
TS, EREFA: SHHAEREES 5—6 BEYRESE (=0525) . FHSKE (=0.548) RFEHIRESE
(r=0.341) EREERX, MERHEEKE (=-0.260) . BHXZE (=0.579) IZEBZE (=0483) EBER
X, EFERRAEKTUESFRIRGIE 3 RESEKBREM (1937—1940 &, 1Y PGC A 32.8%; 1977—1978
B, 1Y PGC A 42.2%; 1999—2004 £, 1Y PGC 9 43.3%) 1 1 REZFAEKIHIEMH (2008—2010 &, i PGC
73-28.9%) . BIAEXDITERE, BHERERKSEESERFRIBXIUE 1970 FRREPBER, SEKFRE
HEXMRRABXEAEEERX, MEENEENERERRERTEREE (scPDSI) RIEXMENBHIEEXEAEE
E%, FB)IASHNSEREFOIEFREEEN, UREKESREENSEZEGEEHTFERAEK.

XigE WAFR, RAEK, EAHE, SIREW, )IBSR, 5%
DOL: 10.13287/1.1001-9332.202510.003

Responses of radial growth of Populus cathayana to climate change in the western
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Abstract In the context of global warming, we investigated the growth dynamics and climatic response mechanisms of
broadleaf tree species in the Jiuzhaigou region,western SichuanPlateau, with a focus on Populus cathayana, an endemic
species in China.We developed astandardized tree-ring width chronology to analyze radial growth response to climatic
factorsfrom 1959 to 2022. Moving correlation analysis was applied to assess the stability of climate-growth relationships, and
growth change percentage (PGC) method was used to identify growth release and suppression events. The results showed that
the tree-ring width of P. cathayana was significantlypositively correlated with May—-June average maximum temperature
(r=0.525), mean temperature (r=0.548), and average minimum temperature (r=0.341), butsignificantlynegatively correlated
with precipitation (r= -0.260), relative humidity (r=-0.579), and cloud cover (r=-0.483) during the same period. PGC
analysis revealedthree significant growth release events (1937-1940, average PGC=32.8%; 1977-1978, average PGC=42.2%;
1999-2004, average PGC=43.3%) and one significant growth suppression event (2008-2010, average PGC=-28.9%). Moving
correlation analysis revealed a marked shift in climate-growth relationship during the 1970s,characterized by the transition of
growing-season temperatures from negative to significantly positive, while relative humidity and self-calibrated Palmer
drought severity index (scPDSI) correlationsshifted from positive to significantly negative.These findings underscorethe
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non-stationary climatic responses of P. cathayanain western Sichuan, suggesting that warmer and drierconditions inthe
growing seasonfavor its radial growth.
Key words tree ring; radial growth; broadleaf tree; climate change; western Sichuan Plateau; Populus cathayana
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ERT, ENERSERMBOREE”, FMmEmEED % 50 F£ LAY 0.04C H#EFFETHRER
8, HAEZ RGN 55X YN 2 XX K RS SR LA R e B o R i R AR R )1 T R R AR R
A MEEREG®mEERMZILX, 28 T E&WHRAREIE, XEWHZRE, B8 T — AN ESSRR
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KERBAFE - EEMER . A M BURERT, RRWRAES SR S A = EZA TR
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R, WZ2FHEEAFRMXFHZE (Populus) FE M # Fh R T AREREH R, EnHE
TESARARAGTE FE R I ST 7o BURERDOME Py 58 oy K2 IG F BRI s 48 1, 1Li#s (P, davidiana)
AR BT RS, EEF AR EMG AR AEK, RS, B YRS (P,
euphratica) 409 E 54 FER KRR R E EMK, REKSHS LT X AR EKR 3 ZREH
Ty X P SR PULE ] LI E o XA FOR I, AN (P. simonii) N T ARTE B 8 38 4 b 72 mp X oK 43 1)
WBGZE W R, T R A mE 74K 3B Edmondson £5RAYE 2 [ bk B M R HAE A (P
deltoids subsp. monilifera) 57 7 HKiA 368 FMHEIFER, R KM LIFEE 2 ZMX Atk
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H# (P. cathayana) A#HIFL (Salicaceae) #7J@ (Populus) e, & ERAMM, 72040
FoET T, B, P U RS, LTk 1500~3900 m () 1lith 5 gk 23 77 23, %
FhAE A B R AR MR R BRI A, JCHAE VG skt X, IR Aibk, LS MR ARSI A
ISR AE M . HAHE&PIE. PIE. MBS AESENFHE, TEZHTAKEEFES DX EHERE T
o, HERFmUSERES KGR HEAEAEEASThRE. RNEAKRE, MRERE, IRET S
X IEENET MM, HEAESSEFNEME. I, HEHNARTRIEN 5P, B&MARFER
RS SR, PR IX A a0 o] e S A AR A AT AN B . BRI, A SR AR AR AR T
EEN AR X E R, IR S BT K B A 5% 2 BT PR R AR K A BB 1 e R AR IE B AR
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PR FC R FEN 2%, SR AT ok R 15 HL 45 I e by AU 38 A A AL D3RR 2 55, o AR TS
BN PG AR AE S R G0 0] RF 4L R A B4R BURL 2 0 HE

1 AR SHARTIE

1.1 ARXHER

WEFEDCAL T DY )14 JU BRI X, AL 1 TG & SR AR AL 84 2%, 4k 2000~4700 m, & & i <
fie (B 1) o WEFTIX R38R k%, H R 000 B0 B A, HEIRAE 2000 m BLFR IR
Mif 52 E N Bz & 43 Tk oF jE R AP Y 35, 2000~2800 m ik N AF R IR M, FERMA H S
(Populus cathayana) . /K7 # (Tetracentron sinense) . & #¢ (Betula utilis) FI14L G 42 (Taxus
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wallichiana) %%, 2800~3500 m JN#LBIEFIFFRIX, LAMAIRILA L (Abies faxoniana) « KR =42
(Picea purpurea) Flfif 7 742 (Picea retroflexa) ; TiiEdk 3500 m LA 3= By &y (L N S f) iy o 75
MITERE A X N LT I AW R BUK IR T, FEAEKEFHME E, WEEAE 3~365 ZFERD
i, HRFEE, KA, BARIENRER BRI TEERR ). FoRw o, 2aasikn
o, BEAE IS G IR NI A I IR, BABCRM EouEmyisett, g E 3—5 H, R
WR 5—7 H. F0 L& N, AIERFESRES AL, HREEEKTEERE. BKHAK
RIFH .
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Fig.1 Location of tree-rings sampling sites and meteorological stations.

P 356 1 77 1 5 GS(2024)0650 5 1 b v 1 B il 15, S B E 18 24 The map was based on the standard map with the drawing review No.
GS(2024)0650, and the base map was not modified.

S

2 1959—2022 4F LA Rk A B
Fig.2 Climate data of the Jiuzhaigou meteorological station from 1959 to 2022.

P: [%7K & Precipitation; Tmac T35 =R Mean maximum temperature; Toean: T3 Mean temperature; Tmin: T3 5 KR Mean
minimum temperature. T[] The same below.
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Fig.3 Annual trends of climatic factors in Jiuzhaigou County from 1959 to 2022.

RH: A% B Relative humidity; CC: = 2% #% % Cloud cover. "~ [A] The same below.
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AU H A 3 BUEE B SR A RUBUE B R Rl l—— L B8 AR (33°16' N, 104°15" E, ¥k 1442

o B SRR A B R G B s R Chttp://data.cma.cn) , L3S 1959 2022 FIEH A PR
?E‘l\ BARAR . FBKEMAEE 5 NMEER (B 2) o Aidt— 2o =& L TRREA S S EK
MW e ), ik HUCPFE B OCR M S RIEM 4 A M '5 , f£ KNMI Climate Explorer
Chttps://climexp.knmi.nl/start.cgi) N = ZHE# % (cloud cover, CC) Fl F K AEM /K BRT FF2 B H5 4K
( self-calibrated Palmer drought severity index, scPDSI ) #{ #§ ; 7 4 Bk SPEl # 5 &
( https://spei.csic.es/spei_database ) ' #& A #E fk BF /K 25 #t 48 % ( standardized precipitation
evapotranspiration index, SPED) %4t . W7t X H¥JHE 12.9 °C, FEfF/KE 5112 mm (H2) . X%
T B R TR AR AR AR B R R B (P<0.01) , HIAHEEZES AN 0.19,
0.21 f110.28 °C- (10 a) % FE/KEM =2 H K 2L H B0 38 g %, ﬁﬁﬂ‘ﬁﬁ/ﬂ”iﬁ’?ﬂ%z%ﬂj
B TEES (B3 .
1.3 R EIERFREL

AW FTIE I )1 48 L 380 B R IR A AR AR XA D9 RFE /3 (33°06” N, 104°06" E) , {4k 2000 m. i%
BAEKET . VHUIAEE R AF H 2 N RIS )T I XA KA fle AR 5.1 mm A KHEER
ARMFEAE SRR LS, BRI KA 2~3 AMFELS, HLRAE 31 AR 80 MM LS, FEACH 12 iE [ 7E 29.8~
73.5 cm. RS 4 R AR AR AR 2 b o AL AR PO AR RS R L HEAT TRAR R, &P R E, R
120~1000 HEPARKIFEARZEATITES, H 2 ORAE 2B T e LS 25 I i 8 AR o 76 B Ase kAT
T XGEME, SR Velmex FHEE 58 BE I & AR Measured2X (1.4.2) & 8 1F W S RE A (0 45 46 55 B 14T
BAEN &, JRIE COFECHARSIRE 7wl & 45 Wit AT 36 FAs IE, 2% HL 31 ARF 62 AR B0 FE AR A
R

WA [0 A2 K 2 [ 5 0 1 P 38 K T 38 8 Ok 2 ﬁx?ﬂmﬁﬂ#wﬁl%?ﬂﬁ N T R AAE K R
MG S, 75 B0 e S0 AT 2 SRR HEAL AL B 28), ARHF 7R R 1B S dpIR ¥ B & 1
IR B BT 7% (ModNegExp) X #4656 B 7 &1t 47 2: 8%, 83T chron.stabilized B8 . T W50
X 5 4 77 2 K g e v BE AR #EfL 23K (standard chronology, STD)

1.4 #EALIE
iZH] SPSS26.0 M A X H ) STD HER 5K UMK 5 14T Pearson AH IS I 155 4 fie 1 LM%
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WO G treeclim AL 8L b i 4 R 5 SR R 7 HEAT I B AH G AT (I BIIX AN 31 4E) , AR
bootstrap VA H A EE M H B EMHEMEFEX . EIE dplR B 56 58 B B 5 46 Ay 56 i i AL &
(basal area increment, BAI) , F£FIH MW A A4 KAZ L 40 % (percentage growth change rate,
PGC) RHFIRAR i) A= K AR A4 o 1 A K 0 1) R AR KRR s A 129300, A xR
PGC(%)=[(Ms — M) | M;1X100

. PGC AMARAKEBMIIE /%, WaIEHN 5 F: MUNET 5 65 41 BAI SFI1E,
Mz 5 5 AL HERE BAl FIME, TR R B ARLEAH S S AEKRETG  FE 27N 7 AH B IR
HIAEKAH . RIS BAI AAKBME S EMEIM L, HH 4 MEKFESBERT e, P
A PR EFIARXT IR R (ARG E J3 26 AR A5 D5 75 4% A2 Al RAE KROS5 e . 20
AL FEH R Studio 4.3.2 5E%, FIH Origin 2024 B AHER .

2 ERE ST

2.1 BN REFRAITEE

FIRLZEA X B EREAR, @R X Ariith (STD) E3R (B 4) , VMR Z RS
55, FERGEIHFMEENE 1. H8 STD FRMN MK E N 160 4 (1863—2022 ) , i IHEL
N 0.35~1.91, HRMHHILAE 2008 45, N 1.91, H/MHETE 1967 4, 4 0.35; kxifEZE N 0.24, V4L
JEPFE RN 0.19. Hidr, “PIBUREE 2 WS BOE B0 R AR A0 62 3 X S AR Ak S B I RRURRE B, R R
B S DR 75 R AR K BRI FHBRE 2% . — B BARSC RO 0.48, R I X A HH A A% A B4 7
MR A K BRI, BEARMKAAERE (EPS) A 0.96, F IR REA RE A 2% % X 875 74
AT EEME, HoAEEd B 0.85 FIEM A 1890 FEBY, {FMELL (SNR) AN 11.40, HHERE TR
(g BEE L, & TR ARERKS MmN 5.

4T G 22 roeering index

1864 1850 1'% I‘J‘.‘l_' 1940 1960 1980 2000 20290
& * Yeur

B 4 B AR TR R RETmAUE R (BAD MAKBESE (PGO)
Fig.4 Tree-ring width index, basal area increment (BAI), and percent change in Populus cathayana growth (PGC).

3 B fE £ £ 7~ EPS>0.85 Vertical dashed lines indicated EPS>0.85. | : STD 4% Chronology of the STD; 1I: #:4<& Sample size; 1II:
FAMREE BALH Single tree core BAl value; IV: #47 BAI {4 Average BAI value of P. cathayana; V: 24K Growth release;
VI: A K Growth suppression.
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Tablel Statistical parameters of the standard chronology of Populus cathayana

GritRm R AER
Statistics type Standardized chronology (STD)

R MK Time span 1863—2022

EPS>0.85 [JE} (B¢ Time span with EPS >0.85 1890—2022

FrifE 7 2 Standard deviation 0.25

SEYJEURSE Mean sensitivity 0.19

—M A R E First-order autocorrelation coefficient 0.48

FHIF 455 Mean correlation all-series 0.23

SO ] ~F- 24 4H 5% P Mean correlation within-tree 0.57

P2 B] - 55 A % 1% Mean correlation between-tree 0.23

&MLl Signal to noise ratio 11.40

FEA S8 /44R 3 & Expressed population signal 0.96

2.2 BRRRERKNSIERE TR

mE 5 ATULEL, EBRREKSHAX SRR FEA L2IEMX, X554 3 . 57 A
Pim iR, 512 . BE3H. 5—7 H. 9—10 AFHRE, ME4E12 . %413 H. 510
HPE B RIRRESEEFEMR, BHEUE 3 H. 5—7 H. 9—10 AFHSE, %FE 3 H. 5 HFY
B AR, M4 10 A PR RRAIR 2 WS % B,

EMEREKSME 2 HBRKEEREEZEEMX, 544 5 ABMKERERE ML, 5% STD
EREGME 57 HIAXEE R EE MG, b, 544 5 AMMMEE 2R EE M. 55
STDHEREMNFELAREELEREWNEEIEML, MNE 4T HAZEELRERELE AL,

BTFWAREKFE RS, MAEKFEAGIITZ HAEG S, RUEMHEREKYS 56 HSME
Hr 2K RS STD K5 5—6 H¥F¥mm iR (r=0.525) . “FIi (r=0.548) {1
BALAIE (r=0.341) WEWEZFEIEME, 5 5—6 AMXIHEE (r=-0579) M=/ZE5EF (r=-0.483)
M 2R EAMEE, 556 HFEKE (r=-0.260) 2 FMAHK.

B 5 W5 REAR R 5 7 S AU T R 28 R 4

Fig.5 Correlation coefficients between Populus cathayana tree-ring width chronology and monthly climatic factors.

p: A7 —%F Previous year; c: *44E Current year. | [d] The same below.

2.3 EMRAERYSIERREFIINAISEZN

AR S UEE TR SR IR (K 6) , F# STD £ 54 KRR IER K%
RAE 1975 G2 Ja Eim AT B W g sn @ sy, JTHRES 5—6 H Ty s R AT R N R 2 A SR
RALIE &, WO T 2458 7—9 AR 55 R i FUH S 889 IR 5G7E 1970 4 2 5 BT A2 2
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EIEAS. My, HH STD FR5 5 ARIMR/KER SPEI fEEEFMAM KR, RE ML RIEERKD
EEAR A RFERE . HFE, 5 HMXHEE S5 HE® STD FERM A R IRFEERE, M 7—9
HEIMXHREAE 1976 FFRifEHET T R E ML, mERMIEMAREREZRNAERRR. @it
STD R 5 ZHE BRI XN R, XWEMRAMWIE 1970 F£RAET AN, HEKFE (37
H) WS RILRWIG R S HH STD 43R5 scPDSI Z (B A7 76 B & I AH G X R EAE, H
1975 2 Ja 4K ZE scPDSI 54 STD 3R 2 [A] 2 8.3 fiMH K.

135

H 1t Moath

I it Yeur

Kl 6 5 48 98 B4R R R IR T 3L I B A R B

Fig.6 31-year window moving correlations of Populus cathayana tree-ring width chronology and climate factors.

SCPDSI: [ K2 #E 1A R /R T 52 58 2 35 3 Self-calibrated Palmer drought severity index; SPEI: #7 k4 B 7K 7% B 45 3 Standardized
precipitation evapotranspiration index. *P<0.05.

2.4 BREKBERSINE

HR4E Black 2512k KR TObR e I T 778, 24|PGCIHE <25.0%05 , AR AL T IE % 4 KR A,
IPGC|1H >25.0%~50.0% I , ¢ 42 iF 6] 2 4E 80 2 4F DL b R0 A o R s sl 40 ) S5 4F,  |PGCE
>50.0%~100.0%I, FFEEAFE] 2 4E8) 2 45 DL EARic o F BB e 4k . RIEUL LB FE MK
BAE &I 43 N 1937—1940 4E. 1977—1978 4E A1 1999—2004 4E 3L 3 VOB /), 2002 4E. 2003 4
1] PGC fHIA 2| & KAE, 474 57.0%. 52.0%, J& T FEREBCFEA s FH AR £ T 2008—2010
R EMHIEL) , Hd 2009 44 KAH] PGC HPEE-31.0% (B 7) . JIITEHFHAEER A X 8
1890—2022 FHIMA], AR A K 2 B A KBREMIMEE 58 B mm, BARM S, A KB &0 2
Z TAKIH R ES, B ARG S E i T A KMENE 5.

ME 7 ATCUE H, BEKE AR S s iR B Ak, Hu S -26.5%~42.0%; ML T, HALRET
[ A8 4k 3 ) A0 X AR A BN, FEI R E AR . PR E M R A R shE BN -
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6.2%~4.4%. -5.7%~6.0%7F1-9.6%~8.6%. 5 BAIl FEATMHIIESHT, KA REIY ERE EMHL, H
56 HFH&E IR (r=0.772) , 5—6 HA V%R (r=0.731)5 BAI 4 KA1k & &A% &2 1EAH
x, [N 5—6 HBF/KE (r=-0.703) 1 5—6 AMXIEE (r=-0.871) *f BAl AKD LR M r=4 5%
B THI 521
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Fig.7Growthchange percentage of Populus cathayana and change rate of May-June climate factors.

[: AKBJL Growth release; 11: 4 &4 Growth suppression. PGC: £ K ZAF1L 4> % Growth change percentage.
3 1718

3.1 BMERAERSIREFHIN R

FEARR . SIREMIERR A, 3 AREMAERSTYIN, IR EARIT G2 R BEER
FEThw, BORKDESE R E, AR T AT RERES), NRARMEEFRMRE. WK, 3 HrR
JETh A B Tk R, REFMEREAM . #HEN 5—7 H, BFPRXEFESE L 200C, &
AR 26°C, LA EF AN A KRS . wiEa B TR ARSI, PO E R AR, g
A PRE R H, AEE SRR ST, NEBRNEREFRMETEANE TR, NTEBEKIHELE
R . X IR G I DAL PR b IRV A AR e A R — 5. gedh, BEFIX 5—7 AR
Z=, N R SR R AR, AR T R 2, R R R R PR KON B AR AR e A
HIAERT, AN HE TS A AL AR IBO3T1 R, BF T 45 AL 15 )11 1 b et DX B 7R 3t X f 8 A AIF 9 4 2R
FAEW R 72 R B899, [/ I R R THR G WA “ma S5y 57 ROBLGR, 3 WA 5] WY b g P B 1y o 52 425
RAFAEE ST

HFUREAEKSSFE 2 JBKEREZEIEMK. 2 FIKE R REIE 52 (L A F 1A K BT 75 1K
G BT IR WA ORI, (RER AR 1B A K 50, AP RER, RS 5 AKE 2 RE
TR, PUONTE WA KGR, SRR, AN R 75 47 [ A KR H ) £F Y. gkt
i 2 B R RACRE B 1 H RIS, AR TR A K& R Y B A RAR AL RERE , 8 5 T R
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AR ERL, X 5L E I CE R R AT R RAFR, EE R, ERKFRSR S KK
BRI EASE, alRER N SE E v S X O KRR, FERRK B, BT, &Y
{9 e T R DA D 78 8 A AR K B R IRIK 2

AW A, BE—8 11 ARCYUSE 2 A4, I EB A R A K S Al A 0 F X8 B 15 2 74
%, Hoh 57 HMXEEREEZE MK, 5—7 HRMRXEKEZ KRB, 07 X054
X E BRI AR EMEER . BKERNYZ 2SR, AR TEHFBRIRITIER, M
M HFEmAERD, NIEMS 3—7 AEESRERZNMK, =28 58008 N 2 4l 55 K B4
SEMH B, BENAREKRROLEHE RES, B&MmEMAKAEKR. F% 8 H iR
ARKZEEH, AR N R B, B R SIR A B T K4l R 55 R RIe ), e
HEM A BT RIS, BhAh, 3EFE R BN RT DL 55 R 5 R S M A ARSI, BRI AR RO IR T RE
i, R kA R S AR ) AR K
3.2 BRRRREKRREN

AWFFrh, 78 1970 £2 01, HMMAEKESNE 7—9 HEFREAEEE A, RN 5X44E
7—9 AW =278 5 B AANNIR B B IR oG . X RAE 1970 4F 20, ik id 2 R )1 PEE A K8
KEEE R, 1970 £)5, HWXEFEE WA EZEIRGS, I+ 1975 FH NIEMK. X520
Ae ST X PR AR A = 278 0 S N o0, o 2 78 6 R B 39 0 mT R 388 Ik 98 55 't 5 A PR AR 75 1# TR
71, FfF R AR ARG, SEEBCNREERKNESH B, A, SRR EESE
KFEEK, FralddK TR RN BB IR RS, 8T EREKEN, 5§ 20
fihag 70 ALK, FHH# STD £ 5 SPEI. scPDSI ¥JRILMZF LR KL R, Hh, 5—7 A
SPEI S4E# 5 R M e tE s, Ry, 42KZFE (5—9 ) scPDSI H 1975 2 5 STD FE R R
FR g M B E AR, B T H A K OCH I K ik o () UV . 5T X K3 2 B ZE L
P/ T B 7K 43 3 78 2 B 1) AR BT 350 BT AN A B A B, S B R A 7 IX B 5 PR Vi A X T A R AR K L
B RAmEERS, — BT, R AR TSR R iR e RS RRE R ; A, B XK
AAEPEARRE, H AKX SR AR S BT i N R AR T R AR, 1JE 20 EDIE 1)1 P Hb XS5 AR R
XK R E FIEA
3.3 BRI ERIARIDS

AWFFEH, T HFRE A KR B E B 1937—1940. 1977—1978 Al 1999—2004 4= [H],
WHELT 3 REEMAEKBCEM, e 2008—2010 4 8] ) HY B — 7k B & i A K3l . fE 1937—1940
SEHAE], H R AERKRECS U ) M XA A R AR DA G . AR R AR S 5 RSP 1]
%) B0 ak, 1936—1937 4, JITHHIIX A E. -4, Hil. B, 27, HEMSH S5
HUERR, [REEE LT, BAKEKIERD . 17 XX R R R 2T Sk 2R @ 3 e &
A R B A BEARK - N T R I A KBS T AR %A, 1977—1978 4, HHAKBEIK PGC
YN 37.7%~46.6%. EBNFHIR TR, ZEH 5—6 HAERE 72 BT, kK& A2
FE 2R, i — DR TR S K DX H A KPR EAE . 1999—2004 F, H
A KB PGC Ju A 33.4%~57.0%, H:d 2002. 2003 £/ PGC {5 50.0%. 2002 4, B#FK
2 AR G BE 79 ) T B 21-16.4%F1-9.6% AR AR, 11 5—6 H -3 i iR A3 iR FE 2 UL B F
FH#aF, X R AR B AU SR T DAk s SR s AOE SRR AR, N E A KR
U R AR RS . AR AR KR U AR 5 SR S F I B E B B A O, FRRIRTER DT T FrEEm
IR AT SR G, 2R TR WA T 25 2 R I A KRB0,

AWFFLH, f& 2008—2010 4E[a], HFpEmA K IR E MG . Za AR AR 2T s,
T 3 7K B2 ARRH O 0 P 7 A0 26 DU B O vy o 0L S B AT R BRI T B2 0 1 A 2 M o 2 R A, M0 55
HAMEH SRS RFEEZ, A, SRR SECTIEE R . @SR, A0 AR R e F
KM G R, #— PRt AEK. ofF 2R ZH, Flin, Kostic 20Uk
W, EIEEM (Quercus robur) MEFEZELHIKS SEREELERZE MM, RPIEK LTRSS TR



10 N A A )

FEARBREE, FHER MY R Ye GPALERE EOAW LIS IR, ERKFEB AL THYG
R TR AR AN, WRIGSEDSIRE AR, PRI — I M DX R K T R T B A A
Wb, AR AR RPN IR R AR ARG . SR EPTIR, B AR B A R R T R
T AR PR AR S R PR B A 3R FAE A

4 Eip

AW TR )T & 5L 28 X B M e FE A, 57 7T FTIX 1863—2022 4 [ B4 48 08 FE b it
WWHER, R TiIZMIXF WM ARAEKEE, 3 T HSSGER TR R 5SS ER T
PIFHG AT R B, WX 5—6 H A AKS AL FERmE S NAm ALK, T EFEHEXEFHmtk
A3 WAEKRBEEE (1937—1940. 1977—1978 A1 1999—2004 4E) F1 1 kAKME| 4 (2008—
2010 4F) o WANMHRAHTR, M 20 el 70 BHARTFLAE, AEEET O RSB SR R, K
ARKFEEHRENSEXEER T EMERK, EARE)N X FESEETEA T, I X E% ] 6
St A K . AR IR T VG X R A A B S S SR R T 2 MmN R R, EE
7)1V Hb DX RE AR A AR AR R AU R AE RS AL, VA 12 DO R AR K N R SR SE AR AL R T
BET RF AR o A RAT) T35 ) 76 L [X 5 2 R E A A ) AR R BEAT R AT, DA v ot A R e AR R R A K
R LSNP
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