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Abstract

Huoxiangji (scientific name: Ageratum conyzoides L.) is one of the invasive alien plant species in China,
posing a severe threat to biodiversity in invaded regions. To effectively control A. conyzoides, the Max-
imum Entropy Model (MaxEnt) and ArcGIS software were employed to predict its current and future
(2030s, 2050s) potentially suitable growth areas and influencing factors under SSP126 and SSP245 cli-
mate scenarios in China. The results showed that the current predicted suitable growth area achieved
an AUC value of 0.929, indicating excellent model performance. The distribution was primarily influ-
enced by precipitation and temperature. At present, the suitable growth areas of A. conyzoides invasive
species are widely distributed, mainly concentrated in southern East China, South China, southern Cen-
tral China, southern Southwest China, and Taiwan Province, covering an area of 6.268 x 10° km?. By the
2030s, the suitable growth areas under SSP126 and SSP245 scenarios are projected to expand to
6.485 x 10° km? and 6.465 x 10° km?, respectively. By the 2050s, the areas under SSP126 and SSP245
scenarios are predicted to reach 6.472 x 10° km? and 6.871 x 10% km?, respectively. Overall, under fu-
ture climate change, the suitable growth areas of A. conyzoides are projected to expand continuously.
Itis recommended that relevant authorities develop tiered management strategies based on the pre-
dicted shifts in its potential distribution to prevent further spread.
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1. 5]

# i (Ageratum conyzoides L.), =T HH RN KL FEINFETHLIX [ 1], N5 FHE 77 4 J& (Ageratum)—
SRR EYI[2]. 20 tHAOWIE A FAEY) S 2 FHE Y 5l NEREHLIX [3], 5 R S5 S50, GNP [4], 1%
WA N RYIF . DA BN E[S], SRR R A ECTRL, Rl B R E6], mRE K.
NP NG BT PR S AL K[ 7]. TR DUibEss, RerEdEsiih. RH. BRSSP EE, ©
B — R ATEVE[8]. FEHHIVEANRYF, BT Z LI A S R G RIR TR . A ST R
e T AHIAFN[9] Gl e A R FE AR A5 W8 FE 43 3l 0.82+ 0.78 H1 0.69), JaA i Z:[10] Eb A AE
PIEr 18%~25%, PRHlHt 5 IR I 57 A LA A AE 23 (8]0 RIS, AR 2R 403 1 2R R MRS AL P R [ 1] (A
ageratochromene) 1] {1l Al IAE R0 ¥ Wi K, SEUARHLELA K ZF R FRAK 52%~78%, Nf= 5 G BRI 4L
M 28 Fl/m? BLIRZE 9 F[12], Simpson ZFEMEFRE 131 0.82 FFZE 0.47. NZ X3k IERUEVIREE ™ 5 2
i, [ U A A AR B 2T B R B 63%A11 64%, TR R LGN 182%, FHilid i AR 1R
(Mo B3 Cd & 77.01 mg/ke) TIMEEJRIGIA, [FRE HIBE S E LTF 42% [14]. E&HE O AR E LR
7R To) BRGRE . WD) LR (/)5 ) 29 815], % LT REHRIEE X[ 16]. B fEAE
BN AT, 3255 KT R A BRI 8. 17], BRI AR RS H R .

B G S AN SIGHE T 18], M7 T FEI ALY EE, B E R AR ERAR R . 5
oA BT AEE ) AR IR PRERE N IR (] SE A AR L. SRR AEWIREE RRII
12, AMUBRTENTMNE M, B2 BIAEEARG A2 R R m[19] [AEMHIESF— MR RS T

ik
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{RVEA B FLIA[20]0 AR GEYIRI “ABERIATIE” , ORI “PHUTRENE” , E IR NRE AT
TEAERMEMREAR A, SR A AU, AR i AR R RIS AR AL [/ S 3021, s FAEY 43 A6 1)
SN EAE AR E = AN : 1) UG PR SR P M I S N g kT T HAE B A B T A R T BE
2) KSR TRuEIA T RE SN TENLE] . WAl N AR BRI T2 X R R Ih[22], 153
HoKAEAERE N1 5 J PR KR AIULES . 3) S AEDBh S Fik: B R YR (G 55 ) e F AR (1
PECTRB A K 9P (5 H MR e A2 15[ 23], TAHBA R IR T 5508 . MR MPE I RIRR R 2, Mot B RY
Fof (4 O e e, L Pk (a2 28 L LK LR A0 P 7R PESCE RS [24])  TRTR SO mT PR A5 P (b
FRFIR[25) MR iE AR P & 4E o HL b S8 B i Joy s S (LD A 1 R 2 « Wi ) B idnd B R
Bi[26]. 40, Hrvh 2 NARET LS 1) 25 A PR B A R T AR [27] . AHFFTIEE T Worldelim 1) 19
AN R A0 P R B E A R ZE R S, VR AR R N R I DB IR S R 7 0 T 4

T TLAE T b & A2 X 4 A6 8 B R A T (Maximum Entropy, MaxEnt) [28], iZMEEEHE T H K
WIFRAE ST 138 BE A T SR AT FNAS R [20], & Al DURIE YRR 0 A 10 SEHEAT @R, TR Al T E
For AR T A . 5B AL AE L MaxEnt BE LR34, Bl CLIMEX W BEXT s EA7 0, AN RE 0
A, SRZ BEWIE[30]; T RN RS (GLM) 75 TS e A & (] A 2k ik B 2 AR &, WP 8 dRER MG R
A RES159[31]; AEAALA T 40 BT (ENFAYER BRI 5 38 SR SR A 2500, 32 0 A PR AN & I [32]
BIOCLIM R A A AR5, ZMEAS A2 H[33]. 1 MaxEnt ISR E L, K HEE[34]; IEHEK,
O % FIH MaxEnt BN MR YIS K — B3 A6[35] KHLE[36]. HIE 24 [37]5% 5 R R 1
Z I 26 BRAAT TRFIT, R AR [ AV RS A AT TN, N AR R B IR SR T AR . AT
SKH MaxEnt A5 28 Fi000 78 B 8 75 24 B0RUASRAS RS 56 IOV 003 B o0 A DI, AR 4 BB 5 b v &1 o
TSR, WTTESLZNR YR R RUEALE], P TR AR

2. MR 57
2.1. #%

2.1.1. R RRE

A5t iE s 2 IR HE R A T KRR AR B al B A B, BRSEERg 2 R 1) BT HE
T MY bR A TE (CVH, https:/www.cvh.ac.cn/) R A BHIR, K 28 HF SR BCE A 6 b A 10 st b () M B AL AR S
B, PRIk A S Lh B AARIFIC S, X TA PR ER AT B i JCARAR I e, TR R b P AR B AR B R
4 (https://api.map.baidu.com/Ibsapi/getpoint/index.htm1)F A TAE A 78 A7 TR BUABFR(E S, 2) BT 5 FH %
B SCHR DA KT 3 AR AH < RGBT R OB [38]-[41], I A Hh AR PR IR B R St
(https://api.map.baidu.com/lbsapi/getpoint/index.html)FF AT AL FR4A B S s s 3) HHCABRAED) Z FEIEAS B
£3(GBIF, https://www.worldclim.org/) 35 7 H [ 58 P9 38 A G4 Fh o A K . BT B 28 ArcGIS 10.8 K
PEEAT 25 (0] 2 B AR B IR, S MBS B A AL bR « B R IR . SR INT [7) 55 P 11 58 8 20 A B0 /7
ZJEX AR AT A AL, ISR 569 NEEFEIN L B AT AL, il gk Rt LA
AERZ, KA ENMTools X JR 4G 0 AR BHa AT 1%, B AR B &I M A& 4 AR 152 2%, #4497
A s BRI R TN 4 . SA T N Excel RA&H, ARAFEEA N N csv 4 IS0

2.1.2. FRTEHE

AHIE TR B SR 5 M B KRR BE A 5 10 19 AME RN &R, R EE 2k (E D). i
AFEFHE Y SRIET WorldClim 4= BRS %S (https://www.worldclim.org/) . H A AREIE 7 N 24 7T FI R
F(2030s. 2050s), ZS[EZrHEZHN 5 min, PHL SSP126. SSP245 WA %, SSP126 (SSP1-RCP2.6)!
SSP245 (SSP2-RCP4.5)5& CMIP6 (5575 UK Bl bl A5 20 b vt i) A i F i B S At 5, o il AR
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fICERHEA R HE RS 42, SSP126 F SSP245 72 S A 7t i FH B P Fh oK >k A 5t(Shared Socioeconomic Path-
ways, SSPs), ‘B4 G TH S BRE SR ESEHTEEE, TR SR VAL FVE 7R 2
[42]. AT E R ER A SSP245, RBURMKH . XK JEZ R A AR DA 22, 7EA BRIk AT 5t
T, RRBUESHA R EAT G 17 SSP126 J7 M %E[43]. HuTEEHE SR I T o (5 Rl e W8 VB A B ) 2
¥R, PLE20 MNEEG Tt AR R R, IR ASCIIA 3K SCAF

Table 1. Environmental variables

Fz1. METE

s WA & JECHIR

biol P SIR/C Annual mean temperature

bio2 BRRZE H 18 C Mean diurnal range

bio3 BRRESFREIE Isothermality

bio4 B ZEAT AR 2 Standard deviation of seasonal variation of temperature

bio5 B A U i iR/ C Maximum temperature of warmest month

bio6 % A AR/ C Minimum temperature of coldest month

bio7 FERAALIE R/ C Temperature annual range

bio8 B 2R R A/ C Mean temperature of wettest quarter

bio9 T2 E/C Mean temperature of driest quarter
biol0 RS IR/ C Mean temperature of warmest quarter
biol 1l AR E/IC Mean temperature of coldest quarter
biol2 HE[FK E/mm Annual precipitation
biol3 it A 4 7K #/mm Precipitation of wettest period
biol4 i T H 4 7K & /mm Precipitation of driest period
biol5 oK EARAL T 2 Precipitation of wettest quarter
biol6 1 2 B /K B /mm Precipitation of driest quarter
biol7 B T2 &K B /mm Precipitation seasonality
biol8 g 2= [% /K B /mm Precipitation of warmest quarter
biol9 A 75 %K B/mm Precipitation of coldest quarter

elev W3R Altitude

2.2. FARMR

2.2.1. MaxEnt &8 E1T

7E MaxEnt FPE AR UINER 53 A7 25 S0 (osv) FIFR BT AR B S0 (Lasc), A1 3280 TAESFIE fhZE(ROC
28), T VPSR B TOUIRG o s A6 Bl A XM A7 BRI CIUEL TG L 0~1)s FH JJV)idi(Jackknife) 74T 4% R85 A &
SN TTRRER, oA EARTL 75% I SR EE (R ARG ) R 25% MR EE (B AL I0AIE) F ShBENLRI 23, 2 BT
TE A XA ARG AR FEAT S, AR SBURFHRAT BRI o 9 PRARASE AL TU P BE AL ARSI 25 B PR ANt o 1k
WE 10 REFIZH, B2 RKEEYR SRR BN, 25 RBCFE; SRR SEC M-I
ENETRE. S RaEAR s (8 1), i R FFE “ENMeval” % SH0T T004L, %7784 MaxEnt
RERTE LT %k RM FIRHIELH 4 FC 280, i MaxEnt BRE 1E (] AICe S IPAN KLY 5504 140l 4 FE R
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Figure 1. MaxEnt run settings
1. MaxEnt BT E

2.2.2. (=BT

AW F K 52 LAERFE #h 28 (Receiver Operating Characteristic curve, ROC curve) 5z #h 28 [ F
(Area Under the Curve, AUC){E =4 A A% O PR FaFR[44]. ROC i £ it i g — Ak b R B R
TERE AL 73 2R3k Re . BERNERAE B FH M 28 (False Positive Rate (FPR), B 1-RfR1%), ZNRhZFRAE LA 2 (True
Positive Rate (TPR), HPBUS{E:), 18It R0 AN R 20 28 B AR SO 2 th 42 . AUC fEAE N EH IR,
SR ROC 2 55l [l s iy LT TR AR, LR IX R 0.5 (BEALAI) 2 1 (583650 2K), fats A BE T
KEFME, ReLr & VPN BAE 2 7 R BB T A RE I [45]. WEFiRI, AUC HBEIE T 1, KRR A
A HEBRIIEFA A 8 /1, 24 AUC > 0.9 Il A B B 5Lk ) 4 28 1 B . ROC-AUC BX& 7 #r
A Z2 DR 0 ) AN S48 1) R PR e, RIS 5 ) ST A A 87 A RE T IR THE[3 1]

2.2.3. FRTEESH

XPPRIEAR B (1) 5 ik 73 AR P IR, B JefE MaxEnt 27 H AIFR 0 A £ A 20 IR AR B FIEAT,
RN REAL XYM A0 I TTRRER, ZFRTTHERZE /N T 0.5% M54 & 55 0 H] IBM SPSS X &
I TTIRZE R T56 T 0.5% MR AL B AT A ML A0, BB SSMEBIR (Il > 0.8) (R B AL &, 19 315 72
A i) ) EIA AR &, TS FREAT AR S 23 A AIZ 4T MaxEnt (] 2).
2.2.4. BERXRIS

PR AE ) ase SR SN AreGIS, K FH H 2R A% (Jenks) b 28 B 83 A X #E 4T H 4328, K43 P94
% EEAEXO <P <0.1). REAX (0.1 <P <0.3). FIEEX0.3 <P <0.6)fEELEX P > 0.6) [46].

DOI: 10.12677/hjas.2025.155081 662 gk Btz


https://doi.org/10.12677/hjas.2025.155081

PREUE 55

biol2
iol7
i02
bio3
i06
bio7
elev

: 5

= B
1
biol2 . .
y y 0.8
XX BX)E
r0.4
-@@eo @
§ r0.2
@ 00
-0.2
- @0 @
r—0.4
bio7 . ~06
‘ _0.8
elev

=1

Figure 2. Correlation analysis of major environmental variables

2. FEIMRTERX M0

3. &R
3.1. MaxEnt &R BTN

% MaxEnt B8 IE 1T 45 Rt ATR S, 7324 AT i 1 AUC “FIME 55108 0.929 (1 3). SRR T
Wrbri, BARSUERRTE; RIRIEATE RN, SO0 8 A G 7L 700 M P84 Sl T V)% (Jackknife)
BT AT (] 4), 15 B E F &I A0 3T 4 MR RK R A 5), B4 biol 7 (BT K E).
biol2 (FEFE/KE). bio7 (FIIRAIEH), bio6 (Fe#d H 4 Sl B IRYE = SIS By Bt 28, 4950
TR ROE A KIRE N 18°C~25°C, FEMF/KETE 1000~1500 mm (1135 Bl N fd HE B #IAEKKRE .

1ot 1 9% Mean (AUC=0929) m
’ MiAEE Mean+/-one stddev  m
I H 7l Random Prediction m

0.9 r
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Figure 3. Receiver operating characteristic curve (ROC curve)

3. ZidE TIRIHERZ(ROC HhZk)
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Figure 4. Response curves of the main environmental variables affecting A. conyzoides

4. FMEFSHERIME L EMN %

Jackknife of

regularized training gain for Ageratum_conyzoides
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Figure 5. Jackknife method to test the effect of each environmental variable

5. THISARI RIS TR PN

3.2. HHSEBERETEERSTH

A PNE A X A 18°~34°Ny 100~126°E 2 [7], HERA EHAEA(E 6). mod A4 X FEELPE
WIFEE T T T PG4 B e A FE . B TS TR b DL TR IE () AR mE Vi IX, THIAR A 4.0334 % 10 km?,
HE AR X RMEOE A X 2 0 A T A6 LR 307 ARG HE B B M 8 o md 74 08, AR 73 4 3.483 x 10° km? Al
2.381 x 105 km?.
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3.3. RRSEBERETEEXTN
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Figure 6. Current distribution map of suitable growth areas for A. conyzoide

6. HRTEFEHBEEXDHE
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Figure 7. Distribution maps of suitable growth areas for 4. conyzoides under different climate models in different periods in the future:
((a) (b)) Distribution maps of suitable growth areas for SSP126 and SSP245 climate models in the 2030s period, respectively; ((c)
(d)) Distribution maps of suitable growth areas for SSP126 and SSP245 climate models in the 2050s period, respectively

7. KRERAFERAFRSBEERX TEFEHNEEXDHE: ((2) (b)) 2030s BTHI SSP126. SSP245 SIFERIEEX 5
HE; ((c) (d)) 2050s BHEA SSP126. SSP245 SIFENEERX S E
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AW T MaxEnt A5 B0 AS [F] AR GRS AR T AR NAR B W) 58 B 0 5 A0 8 AR 35890 BRI R AT 1 F00
Ak 2030s BFHA, 7E SSP126 SARIE R T, & & 103 AL X 1L AR XS T4 0380 1 3.47%, 1 fmid sk
X Bk S B 5, AR R 1 4.0334 x 10* km? R0 F] T 1.442 x 10° km?, ¥EINT 257.4%, HEAEXH
—27.9%FH i/, RIEAEIX N 6.3%. i HE rT LAE H, Aod AR DX ) i AR DX, i RS A X
TONTIEAX, EERAEEF X IENGE SRR T, AT AR AN R SR o5 T 8 A #1447
1 SSP245 S MGG RN, A HI IS A X AN T 120.1%, HEEXED T 12.2%, RIEEXIEM
T 5.8%. 2050s B, 7E SSP126 A5 Ah 5t N, A 6l 1 3& A X S T ARAR R T4 Arigm 1 2.54%, 52
T 2 A A2 A3 AR X R AR A AR B R, TR N T 17.3%. {F SSP245 S fxfi it T, midAE X KRAETEKX
ASAL, ARSI T 434.17%, TP (RS A X2 50460 1 31.82%1 1.64% (14 7). 4 L Frid, A%
FUR, EFREGNARUEZIEEEY NG, HRBRREENN, 084 XERE G A X, H
HHENE A X TR IO I B . IR SR A R SR B, S 3 A i (0 B 3% TAE ) 75 PR FE S, JREEH
HE L P ] 7 S %
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Figure 8. Distribution maps of the suitable growth area changes of 4. conyzoides under different climate models in different
periods in the future: ((2) (b)) Distribution maps of the suitable growth area changes of SSP126 and SSP245 climate models in
the 2030s period, respectively; ((c) (d)) Distribution maps of climate model suitable area changes for SSP126 and SSP245 in
the 2050s period

E 8. RRAEFRATR SRR TERTENEEXTASHE: ((2) (b)) 2030s BTH SSP126. SSP245 SIERKIEE
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Table 2. Changes in the distribution pattern of A. conyzoides under different climate scenarios

%2 FRSEERTEFUNHRETL

T (km?) TR L1 (%)
AR AR
PREIX e X kX RE X e X kX

SSP126 622,919.5 2300.5 25,628 20.92 0.078 0.86
2030s

SSP245 622,339 2881 24,1445 20.9 0.097 0.81

SSP126 618,622.5 6557.5 24,058.5 20.76 0.22 0.81
2050s

SSP245 623,005.5 22145 64,134.5 20.92 0.074 2.15

] 8 A4 2 WA, FEASK 2030s. 2050s BFHIR, SSP126. SSP245 S{EBLAT, 7 &HH MBS
A DX IR 5K R B, A R I AWCAR X Bl ok X 0 T A B4 RSk 2030s 5 2050s 1 1A, SSP126
SRR, R X TR IS A 98D, o 4 LR AR EL ] 23518 20.92% 20.76%, A8 AL I ¥ 2 7E SSP126
SARBET 20508 AR b2 e X AR 2 38 0, 435108 0.078%F1 0.22%. E SSP245 BT,
L52030s B HAAHEL, 20508 B HHRIH 5K X INEA R, 7300008 0.81%F0 2.15%. MBI AT EUE HOREE X (i
AR X RFER 3, TSR DRI 5K [X 32 BEAE A AE LSRN TG AL, 475k DX RN ISCAR DX 11 2 A7 T AR 52 S A s )

AL NS
4. i 54%2
4.1. #ig

1) MaxEnt #5452 B i 5532 AR SO 2 —, B2 B A P 22 R (R A ) 4 40k g
WHoE[47], T ZARZ 070K A MaxEnt B8 ERIA S HORM AR, (H i THI80E FERLA S 80 B TR
&, PR o A T 45 BRI B 22 . AU FUAEFH R FEFP AL “ENMeval” XS 80HAT THRAL, Z 777200
# MaxEnt #80 E {63 % RM FAIAFIEZH A FC 240, ) MaxEnt SAME IE[Y AICe SKITM Y 5 54 1)
AR, L E AIC EHi/NREE48]. MRAk G BRI S RO B T BN 1 B RS T B 1 L B e
JIRNTRIAE FEE , AT B8 A AfG 1 TR0 A o (R0 T 7E o0 AT VS Bl o AR R F2 7 6L “ENMeval” Fl MaxEnt 5%
RUPE S SR R v e B, B FE FC = LQP. RM = 1 NIRRT iR . S8k 5 i,
BEZARF TAERHE 28 R A AUC {E 0.929, 2 BARAY T B8 S84

2) AR FUAS A PRI LR %) TR0 5 SR s ma A B, ASHITE 78K H T 1 (Jackknife) % 52 0 40 Fh 43 A7 1) 32
BLIAEEAR AT V(TR WAL . TS RN, TERS IR A EDE A X A A R, SRR R
HE AR K B vee PEVE R, T TR S E s AR A PR . TR B, A i AR K S IR R
HA KIS BA 3 1 R RO FAAHT I8 MR AE, 3 A i @ AR IR 18°C~25°C,  HR AW ity il B
B, HEFEE35CU LSS EEHRAE KRR . ERKE D RHIQEFHEKHEERER T, EFEFK
 1000~1500 mm F¥J30 P B0l B BRI AR KR A, AR S AT T [ D 2w R 36 5 24 1 U 2 A
T B R 5 T R 2R AR

3) MaxEnt B K T &5 R, NRYIFEFEINE A X MRS, EEEPEREERMX, £
X, P R X PR R DA S AR R L X AN S, AR, XA X IE— A, T
REBERT (R A T A AR AR . TEANFIM AR, B & 60 b B R @ A X R B3 sk 34,
AN TR H &5 386K, 1 FLIE f 8 2 X3 8, B BURIE AR XGRS, 5 A& A X TR AR &
AR X T G, Ak 5 A 1 TG0 R v b A (s 34 o AE AW AT R A R AR TR R BT B S
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W TES . A A AR AR A SO AR A L 2R AR i O™ M . N ARV A R A
V) HAR TR B, AE P ORI B IR AR, RO S . Bk, X ERAENRN
DX, B S A 2 A A B 2 SR, AT L G v R G 1 DX i o 36T o AT e AR AL & T A 3 A S AT
DR, D5 b e e 000 45 T, i ER— EUR AR IS R AT RERGECR AT Bl T T H BTN 2242 1 X3
IR R R B, HE IS MBI AR, (R A 8] AR YR PUE B S 1 e A 2%
HERCR[49]0 AHICHRT TR Gl A X A AV AR TN, 3 Sy AR BT RESE 2 AR (I IXI, AT
BATH R . BARE ARG PHE 2 G0 A B, TG KB . KB B[50], N LR
N 2 R T, B S MR B — T R GRE S P R BTG s A I A i, D IS g A
Biiie @R PR, BTSN RN R YA . Gl L RS, WA R R A N R Y Rl SRR
S5 TR .

4.2. &ig

AW TR LA [ MaxEnt BB M BT RSRA A1 50F B & & 7E b B 1 o A iE o, 1L
FELEW: EHRENEYFEEX S AGERT, REERAEREERX ., BRHhX ., 75X
LA AR R L X R S 754, RN 6.268 x 10° km?. BERT[EIHEFS, 7E 2030s BJH, SSP126. SSP245
R 2R 38 A X AR 20 4 6.485 x 105 km2. 6.465 x 105 km?2; 2050s I}, SSP126. SSP245 S fEfi=
FHEE XA 5N 6.472 x 105 km?, 6.871 x 105 km?, DAL RMIX . ERFHIX ., Erhih
X P 7E R X DL R BT s biol 7 (B TERFERF/K ) biol2 (FEFE/KE). bio7 (FEIRALIE ).
bio6 (54 34 B AR ) 2 52 me H AR K A B B PR BE R o 24 1 22 RO 2 AN (20305 2050s) 7F SSP126
SSP245 ST, B A &G A DXOEAA R ka4 X BTG BORFR B AR . AR TN E R
] [ L BTSN o S By P Bt 7R AR, (AAEE—E R IR M AURERBESHIER T, RPAN
FEE BN (AN 5K A8 W24 Je LIERIN LA G, W] BRARA SERR T B 1. AR ST AT 4 A - R AL
P FREEY HOB R S R SN I, PTG B s [RIB, R B RO e I AR X SR B 5 IX ek
BEEE, 8 25 A0 B R SR S (I i AR X AR ST B . IS AR X A s), Lhia A AESfEE . thah, &
O\ AT 5 8] 5 A MR A0 1 5 e AT S Lt AR 22 RE R K s e, K o A S IE SRR R S 4
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