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Abstract: [Objective] This paper aims to study the current and the potential suitable areas of the alien
invasive weeds Tithonia diversifolia A. Gray and Synedrella nodiflora L. Gaertn. in China, and to explore the
main environmental variables affecting the distribution of these two plants. It provides a theoretical reference for
the invasion monitoring of these two invasive weeds and for mastering their diffusion and distribution

patterns. [ Method] Fit analysis on the species distribution data and correlation analysis on the environmental
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variables were employed, and ENMeval was used to optimize the model of the species distribution data. The

obtained distribution data, environmental variables, regularization multiplier (RM) and feature combination

multiplier (FC) were imported into MaxEnt model for distribution prediction. Then, ArcGIS was used to obtain

the current and potential suitable distribution areas. [Result] The standard deviation of temperature seasonal

change and the average temperature in the coldest quarter were the main environmental variables affecting the

distribution of 7. diversifolia, and the sum of their contribution rates reached 70.8%. The range of annual

average temperature change, annual average precipitation and precipitation in the wettest month were the main

environmental variables affecting the distribution of S. nodiflora, with the sum of their contribution rates

reaching 76.7%. The moderate and high suitable areas of these two plants were distributed in southern Tibet,

Yunnan, Guangxi, Guangdong, Fujian, Hainan and Taiwan of China. [Conclusion] Both 7. diversifolia and S.

nodiflora have successfully invaded China, and are currently mainly distributed in some tropical and subtropical

areas in southern China. It is predicted that they have a trend of gradually expanding towards the inland.

Therefore, stronger precautions should be taken against their invasion.

Key words: Tithonia diversifolia A. Gray; Synedrella nodiflora L. Gaertn.; MaxEnt model; Potential suitable

area; Weed invasion
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Fig. 5 Suitable areas of Tithonia diversifolia A. Gray (a—d) and Synedrella nodiflora L. Gaertn. (e—h) in China under four
climate scenarios

Ho X ARG A X A G AR XM G A X A K RS AR DX N, PR 0 S P iR B A
SSP5-8.5 1 5t I (& Sh) & MEFT LG A XANA  XEEK . midE X .




5 ]

W A BT MaxBnt AR AN AR 24k S PR 5 A g v PP A 0 A DX T 657

3 Z#iv5rhie

MaxEnt #5584 [k B Bk TREAR B 52 X
SRIREAR R Mo AT ST 38 [ P A D)3 43 ) YA 5 il
WA S TEET K o A B, 40 0ok i 3043 380 i A 2
I3 L3859 AN, S EET A0 A 2402 A, AT R
PEE R FE 2 - AUC & ROC MR, F T fliy s A 7Y
S5 BIFIR, BUE TG 0~1, Bk k& B3R AR B
L5 TR0 490 o b B AT 2 T PRI AE S P RO, A TR )
J s, TR TN R R v A, ASHIE A 4 R R
3G AUC N 0.875, & IEFTH) AUC N 0.903,
TR T 45 TR N AT 5

TN oA e RS AR Bk R B3 e
HEZMARGEEHNSER, HE—-ERELE <
6% DR - 2 ) 20 R 33 A X 43 A 1 = DR 20520 R
B3 PR B | Tl SIS RARS S %o A5 2R 0000 ) ¥R it E 22
REFC R FIEI T 19 MEEFE T 3 N
TEFA 17 > LI EHE T, it 39 ANHRIERE 7 H T
BT, TR AR BV )iz . BT
HEAON 5 min (85 km®), KRR . PAIEAL & A] A7 A
5 150 v A 2 TR AR S PO, A4 B TR PR A e e,
CICIDNGIF RN S8 ) Bk (M EE S DO N b )
VI FR SR DN 7 3R A7 0 3% o o 2% I v 2 A8
25 MBS @A, STRRER AT 10 MM BT &
Rl 72 FH 95.9% 0 o Hb, 50 i 4 2 43 A7 11 32 22
INES R 7 D il 2R AR AR o 22 R0 e 22 P 1)
T, TTkE 2 AE 70.8%, % H oA vk 2 E .
350 FE ZE T AR AR UE 25 N—200%~300.02% LA K B
AR N 13.38~22.66 C I, B3 1E4E
B =0.5. KA 26 MHCHEE N 7 2L & T
B, TTRRZEHT 10 BRI E R 7 2 M 95.4%.
o, 5 4 AT 43 A0 (1 S BEIAEE N 7 O AR 1R
A Ak YU AR S B K BRI ) K, SRR
HIE 76.7%, X4 MEHT o A JUEE R o 43R
b T IR AR AL T ] 3.69~18.06 °C . 42 [ /K B
i5F) 1542.86~4563.11 mm PA K i H FEK &N
300.05~2439.07 mm B}, &EHFFEM R =0.5, 1X
B Bk 2% A 43 ol A b A 2 R 4 T TR AR AR BRI T
3 H A AL

R A CE TR E R R G — 2y
Y30 53 A, A T 45 R 2 I 4 2 i E
{1 v 3 AR IXRH HOE AR X 4 A T R E P R &
MU TR R R B, BIEA L
152.72 J3 km?®o XFF- AR AR 28 1 43410, AS [\ A%
175 56 IO 2 110 78 038 AR 20 A TR AR 22 R K, AR

R NAR A3 A TS A X B RN, Dy R E KT
DA i [X 343 i AR X AR RIS AR X, ARG A X 2
DA EG N, JF BAR R &m@ X Em AR T
FIHE 2 X 3 A 5K 1 5, xS [X B i 3 B 3

B B 4 5 1) v A IXOFN Hp 3 AR X R Ly
i TR E TR = ) P TR AR W
&M, BIEN XN 250.68 7 km®, X5 [H
T E DI LB EEA — B X T ARk S 4
A, ANE A 5T 3576 128 [ 8 2R o S s [X 4
TR, XL b X BN MR 4% B A -

SE

[11 ADKINS S, SHABBIR A. Biology, ecology and manage-
ment of the invasive Parthenium weed (Parthenium hys-
terophorus L. )[J]. Pest Management Science, 2014,
70(7): 1023-1029.

[2] KARIMMOIJENI H, RAHIMIAN H, ALIZADEH H, et
al. Competitive ability effects of Datura stramonium L.
and Xanthium strumarium L. on the development of
maize (Zea mays) seeds[J]. Plants, 2021, 10(9): 1922.
doi: 10.3390/plants10091922.

[3] THURKOW F, LORENZ C G, PAUSE M, et al. Ad-
vanced detection of invasive neophytes in agricultural
landscapes: A multisensory and multiscale remote sens-
ing approach[J]. Remote Sensing, 2024, 16(3): 500.

[4] FEAEL, R, R, & ARANREE PR RHEY)
AT B AR B R IR 3R [T]. ) U AR, 2024, 44(8):
1469-1480.

[51 HAO Q, MA J S. Invasive alien plants in China: An up-
date[J]. Plant Diversity, 2023, 45(1): 117-121.

[6] WANG F, HUANG J, ZHANG N, et al. Exploring plant
characteristics for constructing a pre-border weed risk as-
sessment for China[J]. Biological Invasions, 2024, 26(4):
909-933.

(71 FEVUHGE, PhIFE, e, D8k S KA Y I 56 75 2= B 1)
AT E . M AT BUIR BB VERRIELD]. A A2
K, 2004, 24(3): 444-449.

(8] BXEWN, LAEE, KB, & S E L 7 BN
RAEWIUT 2 B PO B4 9 BSOS = [0 2B 22 e A, 2008,
16(4): 369-380.

[91 £#, B -F, EVUHEE. SR NARAE PI935 ) i A=
KAFAE[]. FUEBMOLFRF2E, 2020, 49(1): 156-161.

[10] NICHOLAS HIND D J. The typification of Verbesina
nodiflora L.: The generitype of Synedrella Gaertn. (Com-
positae: Heliantheae: Ecliptinae)[J]. Kew Bulletin, 2016,
71(2): 1-5.

[11] LUO L D, ZHANG P, OU X K, et al. Development of
EST-SSR markers for the invasive plant Tithonia diversi-

folia (Asteraceae)[J]. Applications in Plant Sciences,


https://doi.org/10.1002/ps.3708
https://doi.org/10.3390/plants10091922
https://doi.org/10.3390/rs16030500
https://doi.org/10.11931/guihaia.gxzw202304073
https://doi.org/10.1016/j.pld.2022.11.004
https://doi.org/10.1007/s10530-023-03215-z
https://doi.org/10.3321/j.issn:1000-0933.2004.03.008
https://doi.org/10.3321/j.issn:1000-0933.2004.03.008
https://doi.org/10.3321/j.issn:1005-0094.2008.04.008
https://doi.org/10.3732/apps.1600011

658

Ll K224 (https://journal.scau.edu.cn)

i 46 5

[12]

[13]

[14]

[15]

[16]

[17]

(18]

2016, 4(7): 1600011. doi: 10.3732/apps.1600011.

ZHAO X F, LEI M, WEI C H, et al. Assessing the suit-
able regions and the key factors for three Cd-accumulat-
ing plants (Sedum alfredii, Phytolacca americana, and
Hylotelephium spectabile)
model[J].
852(3): 158202. doi: 10.1016/j.scitotenv.2022.158202.
ZHAO Z Y, XIAO N W, SHEN M, et al. Comparison

between optimized MaxEnt and random forest modeling

in China using MaxEnt

Science of the Total Environment, 2022,

in predicting potential distribution: A case study with
Quasipaa boulengeri in China[J]. Science of the Total
Environment, 2022, 842(10): 156867. doi: 10.1016/j.
scitotenv.2022.156867.

R, GRE D, TKRE, 55 RO R AL A PR
SRR [I]. BRI RS, 2024, 52(22): 248-257.
THT 58, A8 oy DR R R0 Ji B B A A 25 2 7 T I L
FAD. £ 2 e, 2011, 19(3): 295-302.

AR, oM, 2P, 5. 2R AR E REA M
I BONAR R Al (). [E R GRS T, 2024, 44(11):
91-96.

P0G, EIh, EHE, S AR SO RIS A
DX IFEMALT]. BEdb 274, 2023, 31(2): 540-550.

VR, EDUHE, 91, 55 S RN RAEY MRS RE % 3

[19]

[20]

[21]

[22]

[23]

[24]

ACRET]. AR 2R K, 2020, 39(2): 469-477.

SUN Y M, FERNIE A R. Plant secondary metabolism in
a fluctuating world: Climate change perspectives[J].
Trends in Plant Science, 2024, 29(5): 560-571.

WEI L J, WANG G H, XIE C P, et al. Predicting suit-
able habitat for the endangered tree Ormosia micro-
phylla in China[J]. Scientific Reports, 2024, 14(1):
10330. doi: 10.1038/s41598-024-61200-5.

TS, R, R A, 55 34T MaxEnt T 3 Fiis )@
FEYDAE P E I AR X D). PH R R4 (B ARRH
hiR), 2024, 46(12): 84-99.

ESGUERRA D, MUNCH S B. Accounting for observa-
tion noise in equation - free forecasting: The hidden-
Markov S-map[J]. Methods in Ecology and Evolution,
2024, 15(8): 1347-1359.

S, R B, S AMREY IS AR AR R A
A5 J BT AR R SR J]. AR 2 A AR (P D),
2024, 33(1): 7-11.

tE R Y E AR R A, P EEYE:

75 & [M]. db 5 B R, 2016: 65-70.

[SfEHE & K]


https://doi.org/10.1016/j.scitotenv.2022.158202
https://doi.org/10.1016/j.scitotenv.2022.156867
https://doi.org/10.1016/j.scitotenv.2022.156867
https://doi.org/10.3969/j.issn.0517-6611.2024.22.049
https://doi.org/10.3969/j.issn.1672-6820.2024.11.019
https://doi.org/10.1016/j.tplants.2023.11.008
https://doi.org/10.1038/s41598-024-61200-5
https://doi.org/10.1111/2041-210X.14337

	1 材料与方法
	1.1 物种分布预测方法
	1.2 采用的软件和程序
	1.3 环境变量因子获取
	1.4 物种分布数据拟合分析
	1.5 标准地图数据获取
	1.6 物种环境变量因子的分布数据模型优化
	1.7 环境变量因子和分布数据的模型运算
	1.8 物种分布图的绘制

	2 结果与分析
	2.1 肿柄菊和金腰箭的MaxEnt生态位模型预测结果
	2.2 影响肿柄菊和金腰箭分布的环境变量因子
	2.3 影响肿柄菊和金腰箭分布的重要环境因子的相关阈值
	2.4 肿柄菊和金腰箭在当前气候下的潜在适生分布区
	2.5 肿柄菊和金腰箭在未来气候模型下的潜在适生分布区

	3 结论与讨论
	参考文献

