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Abstract: Morphology and structure of plants are the results from the joint action of itself and the external
environment. In order to analyze the correlation between tree shape structure and leaf trait of Bombax ceiba, and to
explore the influence of topographic, soil, and meteorological elements on its growth shape, and to reveal its growth

strategy and adaptation mechanism, we studied 230 B. cetba trees in Xishuangbanna National Nature Reserve of Yunnan
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Province and measured six tree shape structure indexes, eight leaf trait indexes, and habitat elements of regional
topographic,, meteorology, and soil. The effects and explantation of habitat elements on tree shape structure and leaf trait
of B. ceiba were analyzed by structural equation model and variation decomposition. The results were as follows: (1)
There were correlations among the indexes of tree shape structure and among the indexes of leaf trait (P < 0.05). (2)
The observed indexes of habitat elements had a strong influence on the growth indexes of B. ceiba leaves. The mean
annual precipitation, slope and average temperature had a higher interpretation rate on the growth indexes of B. cetba
leaves, and were the dominant habitat indexes affecting the growth of B. ceiba. (3) According to the standardized path
coefficient, the three habitat elements had the same effects on tree shape structure and leaf trait of B. ceiba, and all of
them were in the order of topographic element>meteorological element>soil element. (4) The superposition of three
habitat elements explained that tree shape structure and leaf trait were 43.5% and 12.3%, respectively, indicating that
the response of tree shape structure to habitat environment was greater than that of leaf trait to environment. The results of
this study preliminarily explore the adaptation strategies of different growth indexes to environmental elements of B.
cetba, which provides theoretical basis and practical reference for the cultivation and propagation of B. ceiba in
heterogeneous habitats and efficient management of B. ceiba plantation.
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equation model

EEARR , BRI I 3 AR
FABROF AR P S8 K R A A s (56
FH4%2020) ., (IPCC 2 BRTHIR 1.5 C 4% 913R %)
i ARk BB RS T, T R B S e
(IPCC, 2018) , Ufis i A2 L A A5 44 AR A2 1 32 B
[F] 7% BE 1 52 i) ( Deslauriers et al., 2007) , M\ 1T 2 AR
TRRARAE 25 FR G20 25 48 F1 2 BE (Bonan, 2008) .
Rt 7R SRR 50T, I AR AR A K48 Br 6T 26
B2 A me R, A B T A T AR A RS R G
AR e, oA AR DR A A SR 1 B0
A

H i, % A8 4 20 B8 P R 89 BIF 58 AN 15 J) BR %
B — B RZH PR AR KT B I 5T T s Bk B 22 i G
VEMEARTA] A9 P 7R K 2R 5 AU ¢ &R ((Wright et al.,
2004) . WIMGAEP) D RETEAR 5B A RGN
TEMR R A B 748 75 A ) 19 A 1 R g S 9% U5 4 i
RO, R AR AR 2 G R i N AR AL, mT L) Dk B
FEAEAS R G0 Y AR 1 AL 3 R ) oA A 4L T i R] 4
()T S5 BB LA S T o Ay, 50 0 = 28 A o AL )
V&I S ( Wright et al., 2004; fif 257545 ,2019) .
WIIE G50 BEE Al iR DR AR AE RO, e A= K (38
G HHT A H AR LR DL K sz N ZRE B Y R e,
Hhv A RAR T 2 TR AR Y A R B A 9 B
(FRMS,2023) . ARHTEHIE &M gt 72 o 7E
T2 2 B AN AR BT B 20 ik JE 2 52 Wi A A A
2E R B9 S H F 2 — ( Delpierre et al., 2019) . #f
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M 2 2R A B /R R AR KRR B T
fR A ARG A B T BE (Shi et al., 2015) , Afij AT
HEINA BB A K B/ B KA A I B, S —
J5 T, AR () = 8 e A RE 9 1 A KR 2
FEY IR (JEHE TR R NP | R R B G A
T KA A= Py 2 B AR E R OR A K i R
2SR R IR E I S AT N T & A
FUARAE , BORE M R AR A K ) — > B B AR bR (#RAL
FREF,2017) o R VR AR W 1 L AR 25 4 1 D) g

I, A 4 KA RE B ) T RS 4 ) A
B R TR X I B AR A i R I 4 R
W E Y A A SR, SRS B
PR EE o A8 rh AR KW BRI g A SR IR VAR Y
A A 5L R iR FE K O IR S IR 7 A 4
B, B IRBE 0 23 [B) 5 M 52 AR A 19 A K
KB I X HE Y T RE IR 0 A Ak 7 A ) R
( Cornelissen et al., 2003) ., H F I8 /N E L
SAfAE Y R I AN R B AR S 22 5, IR L 4R 5T
IAEE L ZR X R AR ) S [ R e B A 2
X, RECHFEX Y DI RE R 5 I8 X R it
17 T A, A 5T A P 32 B4 v T A (B[R]
A5 20215 A7 LA 2023) FER M L (B B bR EE
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YA M AR 5 AE W) 2 RE PR 5 PR B8 22 T 9 AH OCOC
R I EY RS AS B RS

ARWEFE L 2 B A 79 B 9 1 K G AR R A
XN 230 BEARHE ( Bombax ceiba) R WF5E X %,
TE 6 AL L5 A6 48 bR 8 A IR i AR DL K BT AE
KR HIE AR LEFRDFAEREER, did
AH 5 M 43 B, OC 4% 43 B ( redundancy  analysis,
RDA) | F 14343 H7 ( principal component analysis,
PCA) 45 J7 B BL &Y (structural equation model
SEM ) 4 #r VL K& A 2 7 f# ( variation
decomposition ) £ 35 i 5¢ , AR DA T [ RE. (1)
LRI E RS URIUE R NN R NE U RTIE (=E A< I oW
KM 5 (2) A TR AR 358 UL I 48 A5 % AR AR A 2 ) 22
S5 (3) AT 25 4 AR P R X ] — A B A ) A 8
L S 22 S o I DA b IR ISR O S R
S TR 1 S S R A B R 2 ARl

1 MHEF*

1.1 SRR

BRI XA T 2 48 V8 AU [ K ) H SRR
[X (100 °50'—101 °06’" E .21 °08'—22 °25' N) , ¥}
RAE 480 ~1 400 m Z 8], LA 1ly Jst 4 3l 700 11 9 4%
PR ASHE 9 F2 o 2% DX I I 0 R, A S T O
POKBIR, AR EE4 1200~ 1 600 mm, 4
PN 21.8 °C, HMEIHECN 2 293.4 h, PEXUR
2 v ) BT T AR vp g A A OB, R
RV F B G LT S TR A N, T R R (B
85,2020) , 0 HESRA SRR N EE ., RIPTXH
Qb AT A2 ) IX AR [ S AR AR ) X AR O T ) AR )
PRV ACHE T | (RS, 2015) , ARARAE B 52 2%,
FEARBEYFEE, [F AT YA 2R e 8T R
MR MRS R G, A B A A A S
B ( Celtis timorensis) K2 (Antiaris toxicaria) , H-
¥ ( Hedyotis auriclaria ) . F§ 1Ll 1€ ( Prismatomeris
connate) % .
1.2 RigERKIERNE

3 B A 5 U A OF P SRR 48 B R ) AR
PRI TN A 2R AR KRBT 1Y 230 Bk A AR 43 5]
HEATIE S A0 A AR BE 2 R I

e P S RO i g BROR AT A B 55 (height, H) |
4% ( diameter at breast height, DBH) | 7 i ( crown
breadth,CB) £ T 5 ( height to crown base , HCB) ; )\

ZR S P9 AL DU A 5 7 053 K X ( number of branches,
NB) ; I FH &5 Ho 491 G 22 SR 55 M Il 9R B (taperingness,
T) o BERRAHE DA B PG A6 1A J5 4o 1 56 J2 rh &R 41
e 478 M 78 70 (b Jre LA RRE 52 B Y 20 At e, R
CID fH#AROEH m AU (CID C1-202, USA ) I5E %
K (leaf length , LL) (58 (leaf width, LW) |
HTE AL (leaf area, LA) i1 ( perimeter, P) ; 38 i &
BT RS (ATY 124, Japan ) FRH: A B & 5 (leaf
fresh weight, LFW ) /) Fll # ( leaf saturated weight,
LSW) T (leaf dry weight, LDW) , Heif &K
5 (leaf water content, LWC) i AZ K LWC (%) =
(LFW —LDW) /LDWx100,
1.3 £IFEERNE

FIFHFHE GPS ARSI 1 g ok A BT 7E b 114
LA B K (altitude, A) 3% 1] ( exposure , E ) S5 £k
i, A b BT 2 25 D0 LB (slope, S) o % BT
Il vy AT R A Ak TR I 1) HiHh ) I 2 LA TG R AR
T3 VUG F IS £t J7 6] Ji@ e 2= Z< AL T 1) AR 1~
8, Ji B 2% T 45 A i AT B AL A H — Al Ak B
(FRA255,2019) o HR4E 5 RUBRFRIRFE AR AE K IX
ORI ARG AT R —)Z 5 Rk L
JZ 0~20 cm 4 AR IR A 427 1] 52 56 28 4 4
WA W o O, A S8 5 & I E 4 A (total
nitrogen, TN) %% (total phosphorus, TP) A5 %%
(available phosphorus, AP) . # 2 % ( ammonium
nitrogen, AN) fif &5 % ( nitrate nitrogen, NN) #J1L
SEFRRR (X FE 45, 2021) 5 WiFE bR ¥ 0EAT 3 IRE
o AR EE R A E M R4k B
(101°35" E.21°28" N), 3K HL 2009 % 2018 4 10
AR (average temperature, AT) | F 35 A
XHZEE ( mean relative humidity, MRH) | 4 Y5 [ [
i ( mean annual precipitation, MAP ) ( htpp://
data.cma.cn/) | FEHIFEARRRIE N 1 Fios
1.4 HiEAL IR

K H Excel 2016, SPSS 22.0, Amos 21.0 Al
Canoco 5.0 B 14 %F B4 A7 4 it 40 M. B 56, 16
a=0.01 192 FEKET, FH Pearson 1543 7%
RERFIE 45 40 2% 78 bR | PR A 48 Bn 2547 AH G 20
Mo SRJG X IE 454 2% F8 AR PR AR 25 98 AR L
SRR MIP ER DL SRR R 0 80 o)
B, FHES 1 32 58040 b 2847 PR B LAAR B 3 53
FEAEAE Y1 J7 ARAE D 2 WL A% 8 1) 22 %, 7 Amos
21.0 GEt B fF rh i A Oy B AL, R
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Table 1  Determination of growth indexes and habitat elements Bombax ceiba
VAR SR 0 25 HRLAE 3 FHE T o Ot 25
Latent variable Observed variable Value range Average Standard deviation
R RN =Ly A LA (em®) 29.73~72.95 54.81 11.24
Leaf trait index
MK LL (em) 9.74~18.41 14.17 1.98
58 LW (em) 4.81~6.84 5.78 0.64
JAHK P (cm) 22.68~46.49 35.16 5.39
i E LFW (g) 0.97~2.93 1.76 0.47
TR LSW (g) 1.03~3.04 1.84 0.46
T E LDW (g) 0.24~1.16 0.62 0.22
FKE LWC (g) 0.56~0.79 0.65 0.06
WL S5 4048 41 B H (m) 0.89~21.10 12.18 8.11
Tree shape structure index .
J97% DBH (cm) 1.10~112.00 41.49 32.07
FEME CB (m) 0.62~25.07 9.45 7.22
R HCB (m) 0.18~10.14 4.74 3.22
B NB 5.00~27.00 15.67 5.90
HIRET (%) 76.40 ~124.60 97.27 13.15
R B % W A (m) 492.00~523.00 503.00 7.91
Topographic element
YRS (°) 2~10 5.40 1.76
Y E 1~8 4.23 1.96
TR 2% TN (g - kg') 0.95~2.23 1.76 0.46
Soil element
S5 NN (mg - kg™) 15.11~34.30 27.71 0.73
AW TP (g - kg') 0.76~1.08 0.93 0.11
HRHE AP (mg - kg™) 0.47~6.51 4.23 0.21
E A AN (mg - kg™!) 1.24~4.58 2.73 0.13
e L5 SEHREE AT (C) 21.82~22.50 22.07 0.21
Meteorological element .
SEHAHXEEE MRH (%) 78.00 ~85.60 81.42 2.61
AEHRE W i MAP (mm) 1224.50~1 943.60 1 544.57 207.80

Ji{E/ A M JE ( Chi-square/df) #1716 0 E LI
CFL{H M GFI fH AT 0.9 DA Ik FIAE (38 R ) %%
2021) . &), K Canoco 5.0 #KAFHEAT TCAY 0 B
(RDA) FI7E 22 43 fif , 45 A [ A= 55 2 R X6 AR AR IE
AFEM KN DL R ARG S G5 il e

2 AR E AT

2.1 WL IERR MR IEARE X S AT

BEIR LA 5 0 M 2 T, A e A5 1 A e R S
T AR AR W B O, AR S R AR
1 BRI B R IR A G R R S BT L A

BN R ARG, MR BE S i BT AR
FHAHOC, B AR AR AR A I 235 44 & 08I0 48 B 22 1]
AHOCHE R % I MR 2% 48 A R 47 4H 5G4 43 B mT
AL TR G S T AR 2 BROAE G
H5HAKL B EREEEMC AK S THLE
ETE - S01 E I S W = 7 R T o S 2
HOMAE TESSKEEREEAMK, 5H
Tl FE AR S 2 E ARG (B 1)
22 AEER ARERNES T

X} 3 AN BB R 5 AR AR & & 8 b it A7
JUA 43 BT (RDA) o I PR 3l 43 500 i B 8 7 25 1Y
60.52% F1 8.01% , Hfift B T 68.53% , i RDA 1)
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BFRHCB (DOl mwaELsw |©] 0 |©
HIRET|® |- |°|® IFELDW |8 | @ e | o
SEHNB| O | @) e |@| fARELWC |©|0|e

A, BHBER S IRARAR S B. iR S IR AR A G, +
RFMKNETE P<0.05 IR B3, o AURMRIELE P<
0.01 KFIX B 2, T Il B IR QIRFERIR TR C, H
6 Bl SRR IE SRS 2R | (B B R/ s A SR R B TR

A. Correlation of each index of tree shape structure; B.
Correlation of each index of leaf trait. * represents significant
correlation at P<0.05 level and #** represents very significant
correlation at P<0.01 level, the same below; gray filling in the
figure indicates negative correlation, white circle indicates
positive correlation, and circle size indicates the size of

correlation coefficient.

B 1 ABEREROEXES T

Fig. 1 Correlation analysis of growth

indexes of Bombax ceiba

SEALTTAE . PREE DR X AR A K FE A R /MK
UONAE YT 1 (46.4% ) SIEFE (7.9% ) >4 i
BE(5.7%) >3 (4.3%) >2 A (1.9%) >H 3 W
(1.5%) >TEE A (1.4%) >R (1.3%) >4
XPVEE (1.2%) >HE191 (0.5%) (& 2) .

N 3 RS 5 BF (PCA) B A R AE 45 44 05 2
B (SEM ) FfOWL i A B2 Fnx i v AR R O R L
B3 AR E R U AR AR K AR AR 17 AR
B, R AR R 3 A48 AR AE IR 25 4
B o BT o bk EE K, R B R 0.241
0.287.0.316, MR M 58 M &K ETE
PR A 7 LR R, R B i o 0.254
0.255.0.217.0.221, & &0 A w7 e
Frpopr 5 A K, BUE R B B 0,252,
0.243.0.250, “FIMXREAILZERPE S
Pt K, ZECHR 0.467 11 3 B 78 Mo JE 223K o i
R, BN 0.580(3K 2)
2.3 A EEEWABHEENS HHEREES T

F G5 H J5 FEAC R (SEM) K IR L2 B £ +
SRR J b T F X AR AR R 25 4 5 R i Ak
N, AR S5 5 2 a B B S LR (GFI=

-0.8 T

1.0
Bl Axis 1 (60.52%)

2 HAEERSAIMEKIERAN RDA 547
Fig. 2 RDA analysis of habitat elements and

growth indexes of Bombax ceiba

*2 BEEWPCARIERX
Table 2 Expression of PCA for latent variable

W B

Latent variable

PCA ik
Expression of PCA

W 44544

Tree shape structure

0.241H+0.287DBH+0.225HCB+0.162T+
0.001NB+0.316CB

0.254LA+ 0.255LL + 0.217LW + 0.203P +

Lulﬁb‘t 0. 037LFW + 0. 038LSW — 0. 0STLDW +
cal frat 0.221LWC
TR 0.252TN+0.243TP+0.250AP+0.211AN -

0.176 NN

Soil element

RGER

- 0.467TMRH-0.44AT+0.389MAP
Meteorological element

LY 2 S

Topographic element

0.5805-0.5294+0.271E

0.998 ; AGFI=0.968 ; SRMR<0.005) , A b4 JE 45
F 55 R S A 2 A DG (P<0.01) , #H G R AL
H-0.47, MIRER SPERMHIEEER =HM
KeMEAnm , A B 3 IE A E (P<0.01) , M B& AR 4
Broffg WP 2R RGP E R |+ 58 R XA
T LEF 34 S T w5 e, b P B R MR R R
PR R 3 IE 5 (P<0.01) |, BRAR R4
0.47 F1 0.39, B R F W /N, R RE N
0.12, 3 ~A= 35 2 2 % A Al 465 T 285 4 A i 4 4R 52
Wi £ 7E 22 57, Mo I 22 28 6 ok EL A A i 3 )
R AR RBON-0.32 AR ER HIEERW
B HERTC B R (E 3)
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W 454

Tree shape structure

0.39%**

SERER

Meteorological element

0.56%*

W E R

0.7 0.47%*

TIEER

Topographic element 033+

-0.327%*

AR
Leaf trait

-0.22

Soil element

i 0.21

3 ABEERMMRLEN R R R RN

Fig. 3 Path effects of habitat elements, tree shape structure, and leaf trait

24 EBEZEXWNREEN HERBERES W

SPER WIPEZM T EEREARER
0 ER S 9 15 D I I 7 R X s = W S R =8
FIRAZRZ TR MEER KL ERM L
9 2% Bk Ko 58 HAE X AR AR AR 5 48 5 R
MITTRR (I 4) o 25K, 3 MERE R LS
YER R T R IE 454 1 43.5% , Hodr, B
TEMARRR K, N 18.6% ; HIKRER L ER MR
THTE SR 17.5% 5 - HEBE 2 A B B /N, AU
12.4% , MR THIEZMEEN S, TIEER 1
TWEER DL ARG S0 PR R Y i e B AIK T A
TEahH | BB N 12.3%, BB R +IHEEER
MG EER 3 DA B8 2R XA I 45 44 i e 2
Sk 6.0% .20.1% 1 4.7%

3 Wik 4w
3.1 KRR TG AITE 2 B B R ML

W A5 55 P05 A 5 8 3R BT B B A O 5%
o AT, 3 AR E R XL S5 HAT R

S b TR 3R 6 AR R AR T 45 b e e o
REBERRZ M LR R E R RN, 7L, 7R
IR MR R T X AR 8 A S e K, TR R S
(2012) BT T AN RIS 81 A A8 b X AR 42
] A=A B 52 ), 25 S W 7 o o T A 1 A2 A B i
25 F2 A% ) A K I S0 TR 7 D R K 7 A8 SR L
AN TR 2747 1 B ) R -l & AR AR A, 5 R SCRIE 9 2
RAFTEZE 5, R K AT 68 2 B 1928 1 5 1 A A 4=
K XK A3 R0 B 77 AR AR A, Y R AR B A A AT
LM i T 0 HURR 22 7K 4 DA B+ 38 5% 4y, (LB 5 T
AT SRR B, KA BEAR, L3 n, B %
SRR A ) AR R R Y R BRI TR R B A K
(Pan et al., 2009) , #i 32 B H T fft BB 5 K0 45
AL R AWFFELE R S Hu A1 Fan(2016) BF5E 45
SEARALL, RV T2 428 348 i 55 40 X 0 B 0 A R A 2
IEARSCE, M5 H R 2 R, BFR kB, R
MR AR i 3 N AR bR B B IR A G
(P<0.01) , N X ABE AT B0 — 8ok, X T RE 2 A
R P 6 R | A 2 5% o G () 0 B o e, B
WA (2010) ZEAR AR Lt XX AR LA AR 9 & 88
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ML ER

Topographic element

18.6%

TRER H%=021 ARER
Soil element Residual=0.21 Meteorological element

VoL RIfRREEE . A WIRAEH; B. HEPRIR,

B
WL ER

Topographic element

AERER

Meteorological element

TIEER

Soil element

B %=0.23
Residual=0.23

V is the common of explanatory degree. A. Tree shape structure; B. Leaf trait.

B4 EREEBERNABEEES KM RREE

Fig. 4 Explanatory degree of habitat elements to tree shape structure and leaf trait of Bombax ceiba

5.6 AR T &, 28 LG IR, 75 ) it b K 4y
ik, BT AR A B ARG X R R S AR
SRS ZE A 25 5 IR IR VT BB AE TR E Z 2
e IR A LR A A 2 Y R ARE D T AT 5
DA Tty b IX ) AN AL BE e v, T HL K 43 56 2
K 53 6 8% 3 38 52 Wil 400 B 11%) . A 3E T 552 Wi 240 i 13- 234
FA: K (Muller et al., 2011) , %% & WU TR B A M T34
SRR G EAE M AR T A CE 2 ok LG
YT AR AR 0 A=, DT B G b i 47 4% TR 45 4
IEEApEio
3.2 ARHR I AR X A 45 2R A Ml 2

RE A B PP PR AN AN 32 B AR A B 38t 45 TR &R 1Y)
WA, [6) i ik mRE 52 B & AR B R g
( Rathgeber et al., 2016) , #F55 &Z 8, LI E KX
PP PR A TR B2 e K, MR B 2 R TR R R A
AN RIS AR T R E R SRR ERER
PN R RN R SRR A NSRRI S5 1 N R
REFR , A EA A S KR
HRSHESR 2R AW S EAH, oA
R ARG A PR B 22 - 3 57 4 T i R R A
HOARBTREUR S WA (2021) M ARER S £
BEFRIT IR R TE— 2, R WY L3R 3B s (4
EN IR R €7 Y RE = N L e N T S e S
KA A T AR R 5 1 e AR, PR 7R SR

A3 FE R WG BT, T OBURR 4N B A G 0 1] T R
e A K s, AT 5% 45 R 5 AR Z2 i o 45 SR A
(B Ik 4, 20215 XSS, 20215 BB 4R,
2022) , REEFN PR i 23 R ER 8E 22
Ak, EAHEGE A, A R A kR
o T8 AR K ST B8R IR R B OE A O,
S5 HRIRENMG, XRHSWE S +HE
JEE XoF AR I R LA R 0 A T R 9 X i R
AL F B0 VR, 26 B0 A TR BE T & Al R AL &
P, 00 A VL 0 T 5 e AR A R A B
A B AL T A B R B R A X 3, 4 A A IE (.
4 R (KIS ) G R T TR B v e
RO 2 PR B A R I bR A {5 AR
TE 5 A AR 5 T I PR 5, X T 34 5% 28 b A sk B
BN, BZRE T E X A B IR S S
SN K, (75 76 b o 0 B 42 2R 850 R B0 IE 4]
S 9T 45 S5 A 9T 2 R — B, /R ok
IS5 6 A A 2B K B AR (K 55 ,2019)
33 ARMBHEEH S HERPBEXEREXIRE
SIS B R R
TV 265 255 4 R 108 5 WL 26 38 L 400 %k 0 B 55
(R)3E JVE (o B 55,2007 ), ROUEE | AU 22 2%t
T D RE MR 1 43 A S P MR AR s 78 b A8 R
b, R R AP AR AR R BR HE
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TE P, M JE 3R R g B e MR ) R GR
(Venn et al., 2011) , AWFFRY, AR ER M
WERU R FREER = F AW EMLELR
(P<0.01) , fAXFAHIE &S5+ F B AR5 ) |
H 1l T B 2R X AR T 445 A4 N PR e e K, IR
NRGER, RPN, X RAAMA
KA bR 52 b U b R B2 K 43 DL Kt 338 5% 4 3 ]
PR, A J2 fR I B 37K 43 B0k P 5 ( Barboni et
al., 2004) , BB R P E H ARM A K I 75 19
FEE K G5, 4 394 B8 RV 33 o) 45 b T 2 2% ) 3 ok 5
Wi 7K B 1 o T 1 T e A DX SR YRtk B, T
ez 20 B KK AR W B DL R b 5T AR Ak A R
M), BEA% 3 538 A A W AR K W 2 %2 26
Y KT B9 4 CRE R DL R A 3 Y SRR e
RZ R HAE K (Huang et al., 20185 X ZE 41 4F,
2021) , ARWFFE LI, BT 45 40 55 Ptk B i
ERAHICIC FR M0 3 AN A5 55 8 28 X6 W T &5 44 it g
JE(43.5%) & TR (12.3%) , RPIARFEE A [
A KB B ks B B F R AT IR A e . ASBIESE
GERL ST AR — B, Y ARMRAL T4 i R H B
B, AL [ B Y e A AR AR 5 38 a1 Rt
TR B I T R T 48 5 A AR O A RE T, TR B R ik
Fa Ky, 1 e L RE B A KT Bl DL = A By
BUEAR T (35 45,2022) o YRR AR KR E
H 5 TR 3 s /N i TR | B TR OR R AR
Y25 05 4E F B/ ik R T B 2 198 97 DL I
IKGr s W F B KR B I 0 R TR & AR e
(] AR A el L DR AR R B 22 BRI, A AR AR s AR A
RITEZE R 4™ i | XoF T A g 2 0 35 ol 3 42 1L 8 )
A (Wright et al., 2002; T 245 2014; XI5
55,2020) o MER R A KA AR (AL FE T 45
g 5 PR i 4 Rz e XoF S R IR AL R K 40 B
AR SR EIR LA A 25 5 31 10 e £l S5 e A Ko
THAEDES 5, KRN ZHE— LR e £
A A A X B B 2 e N A g (LR B G
Pk,

ARG EE TR, AR T 45 48 25 8 b | ot 1
ARBAE bR )12 H AR L nT 3k 304 2 A 26k
S RIS Rl — 2R 35 R R AR S5 A PRIk A 5
PR ELAA AL P B RRAE . 3 A 0 58 2 20 0 AR A%
&S5k 5 it 1 AR5 e A7 AE 25 5, 3% B AR X AR O] 45
FRZIA T KBRS, RIREAE KSR
TS A 35 IR B 1 8 Ak, W TR &5 48 5 PR 2 ) SR
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