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Suitable growth areas of the invasive plant Mikania micrantha
in Guizhou and its trends

ZENG Xiaoli', YU Sanpeng’, TIAN Maojuan’, ZHANG Niannian®, BAN Qiming*, QIU Jiansheng'*"
"College of Forestry, Guizhou University, Guiyang, Guizhou 550025, China; *Guizhou Water Conservancy and Hydropower
Survey and Design Institute Co. Ltd, Guiyang, Guizhou 550002, China; *Guizhou Academy of Forestry, Guiyang,
Guizhou 550005, China; *Wangmo County Forestry Bureau, Wangmo , Guizhou, 552300, China

Abstract: [ Aim)] Mikania micrantha is a highly invasive alien species. Populations of this invasive species have been repeatedly
discovered in Guizhou Province between 2016 and 2022. We predicted the potentially suitable areas for M. micrantha in Guizhou and
their changing patterns to provide a basis for establishing a control and prevention system against them. [ Method] We identified
1001 global distribution sites for M. micrantha and combined them with data from 22 environmental factors. Using the maximum en-
tropy model (MaxEnt) , we predicted the potential distribution of M. micrantha under current and projected future climate conditions
in Guizhou. A dominant-factor analysis was also conducted. [ Result] Under current climatic conditions, the areas in Guizhou most
suitable for M. micrantha cover approximately 1.51x10* km®, representing 8.60% of the province's area. These areas are predomi-
nantly located in Qianxinan and Qiannan Autonomous Prefectures. Under future climatic conditions, the suitable areas for M. mi-
crantha growth in Guizhou are expected to increase. The center of this suitable distribution area (26.43°N, 107.00°E) was predic-
ted to shift from Qiannan Prefecture to Guiyang City. The dominant factors affecting the suitable range of M. micrantha included the
annual mean temperature, mean diurnal range, temperature seasonality, minimum temperature of the coldest month, annual precipi-
tation, and precipitation of the warmest quarter. [ Conclusion] M. micrantha has a broad range of suitable habitats in Guizhou, with
temperature and precipitation being the main influencing factors. Under future climatic conditions, the suitable areas for M. micran-

tha are projected to expand, exhibiting notable northward migration and dispersion trends.

175 B A ( Received ) ; 2023-05-23 3 HHA (Accepted) : 2023-08-20

EEWH: #MNEFEROIFAEALTERITR[ BALTE AL (2016)5669] ; E KAk Fn 8 5 FH4 & & &0 5 E (KJZXA18016)
EEEN: YBW, &, AEFEE, FRFH: S RM A, E-mail; 18886486047@ 163.com

* 18 1 {E# ( Author for correspondence) , 5§ # & | E-mail; qiul803@ qq.com



- 170 - W (PISC)  Journal of Biosafery

Key words: Mikania micrantha; MaxEnt; prediction of suitable area; centroid transfer; Guizhou;

#H % Mikania micrantha Kunth ex H.B.K &%
Bl Asteraceae R 7E 2@ Mikania )25 5 A i R Al
Wy, SR F R I R S U R B 100 R A
FEEPERI AN R AR PRI, 2023 AF P A A B
HARGEIR AR S EREEER A 55 Rk & B i G
SVE A E MO AR R 7S 3R T 81 A H A B A
RANRYIFA L, BcH 3 K, — A~/ —
RN B AE K 1000 m, B iR 20 AL - m”
(5KKE B 45, 2003 ), AT LA JG P 5 g (AR 0 e 4
2002) , H# & 5 (EMO6552002) | A 4y 77 5
(MRERBTAE,2003) , BEAZ FH AR PR ZE J T /N TR R
SR I 38 A 5 e el R A A - AE )
AR (IR AREE,2000) , AT 4 AR A 25 1], R A
RHMAESAEE, B 20 the AR E ROk, #5H
HOAIEsm ) WM G MEEEZ A (8
TG 1R E S, H R, CH A b E R R Y
Oy FATEAE AN W HERS | HLAL 28 B K3k 5 M B ik &
i) TLPGEE (%9 5845 ,2013) S W VLR ( F ks,
2022) , 2016—2022 4, BHF A 51 Z2 AL 5 N 4 B
VG R N EE 5 LS e M 2 ) B & B A8 A AR
BE, AR, 2 R A S A R R[] R
B A A E IR IE SR, 2011) =R (/D
B4 2015) KT ARAT M (B AE,2010) | HriL
M (BRE =%,2021) & 1938 AR X HEAT T A5,
E 5PN A8 BH 48 BV TR 2 A DX B0 43-A 1t 25 e

B R RE R ( MaxEnt ) | 2E #1 < g B & ( BIO-
CLIM) R34 1 (GARP ) &5 A 25 i A A0 2 H
FHEA T A0 P 3 A DX 5 FH A 4 i T
1 MaxEnt A8 (1) 3 FHEE R )37 (Bl = 56,2021
BOAIAE, 2023 REFRSF,2023) , BRI T ROK
I B 9% 5 (Phillips & Dudik,2008; Steven et al. ,
2006) , HLAT J5HTE B f] 5 | 0000 45 S LB T i A
MBS ,2014; BG4 ,2013) , JLHAE ARk
N AR AR 8 A DX Ty T (A S, 2022
M=, 2022 M B4 2021) , B R T AL A
R A TR A 4 A 5 A0 A 3 AR X R
AR, A SR FH o AR 7R 33 0 >4 i A S oA
A A A A AE SR A TR AE A A 5 O, Ik
T ERE T8, DU R 5N B H 25 B 2K R g ik
PR

o533 4%
1 #MRE5FE*®
1.1 #HIERIE
111 BH A A 5 i o mEds, By

PR B H A M S A A B BT DL T R
B () Bda A 3%, 46 Bk A W (5 18 50
J# GBIF (https: // www.gbif.org/) . W FEEUFARAH
CVH (https: / www.cvh.ac.cn/) M [ B R AR AR B2
JESF-4 NSII ( http: / www.nsii.org.en/) 5 (2) B 4h
bR ; (3) KR A TF R RIS TH0H 48 1) STk
SR FH G it DX 43 B i R 28T 48 1) A i 1A 7 0 2 (38
HETFEE 2019, Fafi kS, 2017) % H 1.5 km AYZE
AR Mg e L E E A, AR o — A
O3, BT, LRI 1001 A~
1.1.2 TR R EHE DM 30 DR
AT AHE 19 ZEE T 8 A HIERE 3 AU
7, WorldClim £ 445172 F T Fh o3 A g A5
(Yaojie et al.,2019) , i@ i+ WorldClim ( https: //
worldelim.org) ZRE 2.1 JAY A X Rt 4 19 5
S R A S i A 25 A (1970—2000 4F ) FlAR
ok R 45 F (2021—2040 4F, 2041—2060 4F
2061—2080 4F . 2081—2100 4F) 1 2L ¥y < 5 I8 151
P, Horp RO AR SR B A 3 Ak kg
TrEKAZ (ssp126 ,ssp245 Fl ssp585) K, HHEMH T
M (https ; // www. fao. org/soils-portal/en/ ) FRHL , 3
JEE R 1 DXL A e L A 2 e 3 SRATL I 2% 15 B
(hitp; //www.gscloud.cn/) th DEM 07 = AR A 2
WG CRRXNEE ,2018) BT A3 fdf FH A PR 728 45 (1]
IIHERYIH 4.5 km,

kT kG R T BE AR B 2 R Y £ E AR 5 i
AR AL B A0S ( Dormann et al. ,2013) i £ &
L VARG S (Z9A0,2018) o M 1 RIER
T Ay R —2H , 4T Pearson AHEVEAN BT, 15 B AH
ZHIr1<0.8 78 Y 2 AN 2 6] A A 1k &
11 =0.8 B, 2B DTk AL = 1 PR R T (i AL
KA 20205 mUEYESE 2023) , kRS E] 22 4
IRBEAE & (bio01 4 V- JE  bio02 BE R 2 H ¥
{H \bio04 i =15 PEAE 4k bio05 e 1 B i Uik
bio06 % ¥ A 3 Fe AR UL . bio07 4F ¥ B 48 1k 35 [l
bio08 H i 2 - 44 1R biol2 4 F 7K 2 biold
T HBEK 3 biol6 fx it 2% B F /K it biol7 & T2



52 1

W ER A . AMRAE I 36 7E 53 M BT 2 2 DX b R fl s 3

- 171 -

JEREIK i biol8 fie fh F=F- ¥ [ K i biol9 Hi% %
i [% 7K 4 | Cavailablesoilwater 1 ¥ 45 & /K % & |
Ccecsoil 11 [ B F A iit | Coc A HLAK 7 & . Cph
T EEFRIREE | Csilt JAYE 7 it | Csoilbulkdensity 175
i Caspect 3% 1] | Cslope 3¢ | Calt Wk ) F T HA5
113 M EBE i E R B 3 R
5dE 10 (https : // www.resde.en/) ZRELSE M 4 Hy
it BRI,

1.2 WARFZE

12,1 FMAER RS HEE UIRRH 305X
PR | 42 3 I R b O PR AR 8 5 Rl A
MaxEnt B8 Hb 35 8 75% 11 50 A S5 AE I 2 4
25% W) A FAE NI UESE o B AR Y A2 3 AR
FRIE 2k (receiver operating characteristic, ROC)
[ F (area under curve, AUC){E A 750 i v
BPERI I bR 0.5 < AUC 5 <0.6, K ;0.6 <
AUC fE<0.7, —#;0.7 < AUC {H<0.8, #1fE#fi; 0.8
<AUC fH<0.9, #£#5;0.9 < AUC fH< 1.0, R #EH.
AUC {8y , Tk BT g% H 2% 1 3 AR 000 00R i
(FLWFEE,2022) . FH ArcMap FTHF NS 5, A
DA LR T AT B IX R PR S IO 45 2R Oz
H ZRWT REE (jenks ) #EAT H 326 K Al H 25 7E BN Y
3R XA 43 A e 3 AR X[ 0.225 ~0.408 ) | S A X
[0.142~0.225) fKi& 4= X[0.086 ~0.142) FldE i AR
[X[0.014~0.086)4 ~554

1.2.2 #HAAE I WPS 2023 sR AR 55501

S AR PR B AL A fd ] MaxEnt 3.4.1 T %
38 Y A S AR R AR I AR TS A X
{4 1] IBM SPSS Statistics 26 HEATHE R T~ 194 Sk
3BT A ArcMap 10.8 §ifi 358 43 A 45 84 I % 750
SERIEAT AT AL R

2 HRESW

21 FEETFHE

2.1.1 HEZEMN MaxEnt BA W TR R B &
T ARYEIREE S X MaxEnt A58 () Tk % A
e A (£ 1), biol2 biol8  bio4  bio6 X H A% Ay
TR N 54.2% 19.5% .5.9% 4.6% , B 5T
1k %3%84.2% ; biol7  bio5 . Caspect % B 1) BTk %
0, XTI BT ; 7E R AR B A B
biol \bio4 , biol8  bio2 E i & F 4 5 K 38.9% |
22.9% 13.5%F1 6.3% , RFLE BN 81.6% , 7E i
A A v RS S B PE A/ 5 Caspect  bioS X #E AR 19
B MRy O, X AR A R, 255 T VIR
(1) FERTA PREE AR s v Mk R 45 43 35, b
TE R - - 58 15 0 B AR, 3R B Y X 7 R+ 3
PR %5 3 H 48 1) 23 A e 3 /N . FEAS 0 3 R 1R
i F H, biol8, biol2 #4376 1.5 A4, £ W
bio18 . bio12 X% H 4 i) 43 A X A T A 88 2252 M),
FHHE AT U, 4F R 7K & (biol2) | Fe T 7 2 [ K
(biol8) I EEZETIPEAR L (biod ) \Fc?® H 3 S AR IR
(bio6) 4 2 I BE (biol ) Al 1% iR 22 H #4118
(bio2) g5 i H 2 53 A (1) FEE A B AR &

F1 HFRETEX MaxEnt R REER EMEEH
Table 1 Contribution of environmental variables to the MaxEnt model and the importance of substitution
3 DS E R E
Variable Contribution rate/% Importance of permutation/%
biol2 4Ff&7K i Annual precipitation 54.2 3.9
biol8 I ZE -1 [ K & Precipitation of warmest quarter 19.5 13.5
biod T Z=Tr Ak Temperature seasonality 5.9 22.9
bio6 #5:i% H 43 FeAlGIE Min temperature of coldest month 4.6 0.0
Csilt J¥6 & 2 Silt content 3.9 2.1
Calt /4K Elevation 2.4 0.9
biol9 Hx & ZE ) K & Precipitation of coldest quarter 2.2 3.0
bio2 B R H #1{8 Mean diurnal range 1.1 6.3
Cslope 3% Slope 1.0 0.7
bio8 {2 V-1 E Mean temperature of wettest quarter 0.9 1.5
Cph 3R Topsoil pH (H,0) 0.8 1.8
biol4 fz T H &K Precipitation of driest month 0.8 1.7
biol6 iR 2Rk i Precipitation of wettest quarter 0.8 0.4
biol 4 F-H4IR A Annual mean temperature 0.5 38.9
bio7 IR AZ{LTE ]l Temperature annual range 0.4 0.0
Csoilbulkdensity +3EH 80K & & Available water storage capacity range 0.3 1.0
Coc B ML H Organic carbon content 0.2 0.4
Ceecsoil T 3EFHES T2 fE f7 Soil cation exchange capacity 0.2 0.5
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Table 2 Area of suitable habitat for M. micrantha in Guizhou under different future climate scenarios

BAA Unit; x10* km?

A XA 24H Current sspl26
Types of suitable area 1971—2000 4 2021—2040 4 2041—2060 4 2061—2080 4 2081—2100 4
#5154 X Highly suitable area 1.51 2.07 2.13 3.32 3.49
& A X Moderately suitable area 2.71 3.53 3.57 4.81 8.60
{I& 2L X Lowly suitable area 6.41 7.77 8.8 7.82 4.38
BT Total area 10.63 13.37 14.49 15.96 16.47
R N ssp245 ssp585
1A XA
. 2021— 2041— 2061— 2081— 2021— 2041— 2061— 2081—
Types of suitable area - e N - - - - -
2040 4 2060 4 2080 4+ 2100 4 2040 2 2060 4= 2080 4 2100 2
s 4 X Highly suitable area 3.30 3.87 4.06 4.37 2.28 3.48 4.02 4.58
P3G 4 X Moderately suitable area 6.06 7.44 7.53 8.56 4.16 6.57 7.45 7.30
{RiE 4 X Lowly suitable area 6.81 5.55 5.50 4.38 9.08 6.84 5.95 5.73
BTN Total area 16.18 16.85 17.09 17.31 15.52 16.89 17.42 17.61
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Fig.6 Variation in the geographic distribution of plasmids in potential fitness zones of M. micrantha under different climate scenarios
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