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Spacial analysis of invasive alien plants impact on ecosystem service
value in Gaoligong Mountains, southwest China at the grid scale
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Abstract: [ Aim] The Gaoligong Mountains serving as the vital ecological security barrier in southwest China are rich in biodiversity
and hold high ecosystem service value. The impacts of climate change and human activities have led to serious invasion of alien
plants in the Gaoligong Mountains. Clarifying the spacial correspondence between the distribution characteristics of alien invasive
plants and important areas of ecosystem services could make contribute to the prevention and control of alien invasive plants and the
construction of Gaoligong Mountains ecological security barrier. [ Method] This study valuate ecosystem services value with equiva-
lent factor method, and the importance classification and zoning are carried out at the scale of 3 km grid unit. The spatial distribution
pattern of alien invasive plants in Gaoligong Mountains were analyzed by combining literature analysis and field investigation. Arcgis
10.2 software is used to analyse spatial correspondence between ecosystem service zoning and the distribution of alien invasive plants.
[ Result] Gaoligong Mountains were divided into five levels according to ecosystem services assessment, and water, broad—leaved
forest, coniferous forest, shrub forest and shrub grassland are highest in value per unit area. There are 59 species of alien invasive

plants in Gaoligong Mountains, and the numbers of species assessed as grade [ =V are 12, 17, 8, 11 and 11. Excepting for the
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first level important area, all other areas are distributed with alien invasive plants, with the third and fourth level important areas

(mainly shrub forest and farmland) having the most species of alien invasive plants. [ Conclusion] Alien invasive plants are posing

threats to supply of ecosystem services, and it is urgent to conduct a systematic investigation and evaluation of alien invasive plants

to identify high-level invasive plants so as to implement differentiated control of alien invasive plants. The terrestrial alien invasive

plants should be the focus of the study of alien invasive plants in Gaoligong Mountains; artificial shrub land and cultivated land, as

the gathering area of invasive plants in Gaoligong Mountain, should focus on the prevention and control of alien invasive plants..
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Table 1 The equivalents of ecosystem service value in Gaoligong Mountains
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ARG ESfi ESfiy
Ecosystem type

Equivalent value  Equivalent value

RS ME SRS ME UGS

Equivalent value

e B E
NVE=X NVZE=A NVE=X NVE=X

15 (2N (2N (2N
Equivalent value

Equivalent value  Equivalent value

of supply service of regulation service of support service of cultural service of integrated service of a single pixel

[ H-#K Broadleaf forest 1.29 15.34
£ Ak Coniferous forest 1.01 11.60
WEAHK Shrub forest 0.84 10.27
HJE Steppe 0.32 3.27
i) Meadow 0.73 7.37
JEE M\ Shrubland 1.25 12.72
JK I Paddy field -1.18 4.57
FHb Dry farmland 1.27 1.40
JKZ Water system 9.32 110.85
FeiH Desert 0.06 0.73
#H Bare ground 0 0.15

VKJIl Permanent ice 2.16 8.01

5.26 1.06 22.95 2.066
4.10 0.82 17.53 1.579
3.42 0.69 15.22 1.370
1.23 0.25 5.07 0.456
2.77 0.56 11.43 1.029
4.76 0.96 19.69 1.772
0.41 0.09 3.89 0.350
3.41 0.06 4.01 0.361
6.41 1.89 125.61 11.305
0.26 0.05 1.10 0.099
3.26 0.01 0.20 0.018
6.26 0.09 10.27 0.924
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Fig.2 Spatial position relationship between the alien invasive

plant and important ecosystem service area in Gaoligong Mountains

Table 2 Alien invasive plant in different ecosystem service level area in Gaoligong Mountains
ik K 1 YA R AR I oA mgskAR NYSSEAR VIR AR
X /ﬁ: /A i-LY] ity GiELY) T L]
Zoning Speci Number Class | alien Class Il alien Class Il alien Class IV alien Class V alien
PECIEs o species invasive plant invasive plant invasive plant invasive plant invasive plant
1 X 0 0 - - - - -
Level 1
2 X 18 47 TSP i Phytolacca a- 38 %% Malvastrum coro-  ARIRH Nican- B MEEKSE Car- Wi B Eleusine
Level 2 mericana i 7 ] Agera-  mandelianum | P h dra phys-  damine  flexuosa, indica MHEA WL
tum conyzoides | & % Solanum aculeatissi-  alodes W TSR Nasturtium Oenothera
4 Pharbitis purpurea .. mum EEJK Ricinus com-  Ipomoea qua-  officinale BT HiAf  rosea, 3% H H
1 IF Chenopodium am-  munis moclit YL YE AN Veronica  Passiflora edulis
brosioides persica poir, £ N 3 Fagopyrum
% Talinum panic-  esculentum
ulatum . 4 ¥T T
Cuscuta japonica
3 HIX 36 174 BRZEVE 2 Ageratina ade- WY A6 A W EH Oenothera At 3£ 75 Wi TWHIHEKTE Car- T2 Agave si-
Level 3 nophora V] Ageratum  rosea . Loy %] Galinsoga  Plantago vir-  damine flexuosa,  salana R
conyzoides \ G2} Lanta-  parviflora W& V4 ili Sola-  ginica /VAETE  F I ¥ Nastur- ML Se-
na camara Y5255 Anred-  num khasianum 8 S WK %€ Solanum  tium officinale P\ taria palmifolia
era cordifolia % Ama-  Leucaena leucocephala | 4% americanum . QB BEY] Ve- 41 2L Eleusine
ranthus spinosus | FIAE R R0 Amaranthus viridis . Y2Y2%t Bidens  ronica persica . += indica . 1% R
4155 Bidens piloxa‘ﬁr? A% N Daucus carota . bipinnata | B AN % Tainum Physalis  peruvi-
Tt Phytolacca america- — HE WK Ricinus communis, BR¥¥ Nicandra paniculatum ana 7% %% Basel-

na S P 5L Erigeron
sumatrensis /)N 5 Erig-
eron canadensis . 1 3 3%
Chenopodium ambrosioides

TBAHIEAY Solanum erian-
thum . 3¢ 2% Malvastrum
coromandelianum 4 B
Synedrella nodiflora

physalodes

la alba JJT Er-
yngium foetidum ,
F & Fagopyrum
esculentum




- 158 - W E 244 Journal of Biosafety HRE
HgR2
- Yy IS YN | YN MESRAR  NVHISEAR VAR
53X Fik B THY) L] THY) THY) THY)
Zoning Speci Number Class | alien Class Il alien Class Il alien Class IV alien Class V alien
PPeCIes species invasive plant invasive plant invasive plant invasive plant invasive plant
4 HIX 31 70 + il IF Chenopodium 7 25 WL Mimosa pudica, B Wy ¥ Eu- 5 A Celosia ar- KM EH Se-
Level 4 ambrosioides . &y 2 F} KA Solanum torvum % phorbia hy-  gentea KEZEY  iaria palmifolia |
Lantana camara . uh o M MR Solanum erian- pericifolia = Wi 5 Vicia villo- H ¥ Imperata
Amaranthus spinosus , /)N thum FI1153§ Tridax proc- 34 = Mitra-  sa, BT P AA % cylindrica , K R
Y B Erigeron canaden- — umbens g 3% Malvastrum  carpus hirtus, 44 Veronica persi- B Jatropha cur-
sis. 78y f] Ageratum  coromandelianum | BORE db ¥ OE B ca. W E K Son-  cas EEL Ele-
conyzoides VERZEpE Ag-  Ricinus communis JEHJE Plantago wvir-  chus oleraceus usine indica . ¥}
eratina adenophora \J5%%  Amaranthus blitum ., 3% ginica /DAL AEH WLE Oeno-
¥ Anredera cordifolia T Euphorbia hirta R4 %% Solanum thera rosea
WK Leucaena leucocephala,  americanum
AEIEANATIE Lepidium vir-
ginicum % f¢ % Datura
stramonium
5 IX 16 35 + 1 IF  Chenopodium  #RE I Leucaena leuco- VAEIEZE So-  # #2 F Cuscuta 573 Fagopyrum
Level 5 ambrosioides . 5 2% F} cepha[af&i’}.{ﬁ Euphor-  lanum ameri-  chinensis | H M esculentum.

Lantana camara . |
Amaranthus spinosus , /)N
Y B Erigeron canaden-
sis ERZEVE 2 Ageratina

adenophora

bia hirta 4§35 Galin-
soga parviflora 7K So-
lanum torvum . FE%% Mal-
vastrum  coromandelia-

num

canum | 15 ¢

R Mitracarpus
hirtus . Jl 46 3E
FEL Alternan-

thera pungens

Celosia argentea |
TR 3K Nastur-

tium officinale

X Imperata cy-
lindrica

3 Tit54ie
3.1 it

(1) AR RGMRSF VRN T 53 A & A1) o o
AL, DL R - o AR 1 (e 2 PE AL B
[ A A U o (T IR 12 DO BT R U (7 N
32 2R BT R R G A TR AR R GRS
PEPEAS P A% 5 T B (LS5 20215 i = Hi
452008 ; Costanza et al.,1997) . T#) 5 & 0 P-4l
WMERETAESRE SRR, FIH In
VEST ,ARIES .Sol VES MIMES  TESSA %54 I 7% A
TR NS RGNS 7 AL, R T A RR2E
PEF S AE S R G (R R R BRI 5851 ,2019) , AHE
REEET AT - RESRELEMNAERRS
R 55 SN B, NTTHER T AR AR AR R A 38 R GE Ik
SO B2 [R]53 0T o R 4 6 PR T PR | o A
X R — KA R ARG RS AT R, (BT
A5 X A 23 ) S o, D Y 6 P ] e A AE 25 T
25 RS AT AE S R AR Y R TR, A
i R 2 R A T Y - A BB 1F
Phitk— D4 m A S R GRS VAN B S
WAz

(2) ARWFFEFI A 30 m A3 FER Y R 2 AL A
JEHRE RS T R A S R GRS (Y i N T
B, BAHS X G THEIFE 3 kmx3 km MAgA R
RGNS S i K408, R B R30 m 4y

B - o M) P 2 2 P = ER A B AR B B R
3 km BAESRGRATRA BN TH, —F
17 30 m ZpHERA ARG 4 N 1 RS B ARAIE 1
AT I X A 25 R GE 0 25 8] S B 5 o5 — O i e sk kb
T ELAEA TR B0 5 R 1 S AT 5 X AR S AR
G e 55 23 18] S o pid T i AN T 20 A il
DX IRA A AASAB ) By 6 B i 1) ) AL

(3) SR AR AL 53 A 2030 B AR EL R
AWFTEAR BB HOE . ABEEH A GBIF Kd %
ARIBCRHE MR W 5T DXAH SEI SE 45 R, OF T
SR A LR AT BE 2 s AR O . AR EE T AT SC
WK (AR ) Bl T AT 204 , AW TEAE Z A 1 T 52
SRt DAERTHERE T — /D 4R T WA o A B 3k
WCHRE BE WFFR A AR e R P PR 2= 1 . R AR o
LI DX AR 2 SIS 0 A s B sl Ak
KARAYIXHES R G5 M IE , Bhor & By
DX 3 5 AR AR B IR B3 42 DX i 7 By 426 15 i,
KA BRI RELAE T A T AR AT R

(4) SR A AR B TR A W | A 2500 A 0 ot PR
AEBIATE, [F]—S R AR R A [R] XS i AR 25
Pl Re A —B(PIE S 2017) o X H L A
AR B BT LT ST X Aok N RAE AR S H S HAT
SRR AR TG E SN DL, AT K BAX
BEH NV R e & 22 AEWESE X g B 22 U
AUE RS, H B AR B KA MM 5 T8 2



5 2 1

HATAE . RS RUBE R Aok AMRARAI X o B2 5T 111 2R 25 R G IR 55 52 0 14 2 18] 43 A - 159 -

R 1RV E R PR T BERR FE2E 5
SRR e i AR T LI AT X A A AR D | R BT
PR AR R, ARSI R e,
E IR G BRI AR AR AR P Bl 45 45 it , A= )
HEA AN AR AR R 25T M58 X 1)
SMRAAZAE Y AT AR SFE R A5 B,
R, T — 25 O 5 R 050205 X F 51X 119 4 5k
NRIEWHEAT R GEA A AR S b ) A 25 5 1 H (7]
—ERRETR AR IE AT 5 X A1 ok AR HE P i AR 55
PV, NG S — R GV S o8 S 5L Atk vl {5 1
Bl
3.2 i

(1) = 2ot ISR XA SR oe A S R G IR 55
{H 255 TN 0.099 ~ 11.305, B S R GRS M E
R MRS RGERBONK R TR B AR A
ARFIHER N, 3 kmx3 km PIA% BT 25 RS 55
P > & - E e I 7E 0.09~8.59, 5 14
FEX 3 G X AR K, 4 Rk, 2 GRS
A Y, BT XS R GRS M (E 2 e
ARG IR I BR AR R A | i) i Ak
MREHRZ AR R/ DS REIRAEKH
IR

(2) P LT I X ISR ARAE S P Fhao A A
Fh3 R 59 Fh, v JE T 23 Bl 53 @, 4R & iRk
FiEHRZ . 59 Fiob R ARIED R, T ~ V&L
K AZAPERAT , HBCRAR S, Ui B 5 22 5T 1 X 8
SMRANREPIFI R Z ARESHE IR, 2T RS
T 22 G0 A A5 I XA 53 X A0Sk ARAE YA T [R]— Fr
HEMAS M Ak AR S 0, R s S AR P
SAERES R MG EEX P, 1 F X EH
HRARHY G ,3 H 4 FIX TR R YA
PSR e 2, UL KA AR AR 7E 51 22 51
L ARASH &, Bl 3SR AR A P 09F 5 137 3% B A ik
FEX AR AR B S, 4 XAy 3
RIX 50% 447, (A NRAEY RIS TN 3 HIXAHY,
Tl BN T A R st B 3 7 32 A F 5 IX A R A
1 ) I A R A s e X

S 3k

FIR ) ZEAS, XN, B4, 2021, 1995—2015 4F 4 fa] 1= Hb
FIH/ B AT S RS M ER . £ 5 FIR,
41(17) ; 6960-6969.

EIEST, IMIT, Bk, 2020, SFRAE SR L Z. B, &
FARHEE A

FEA5E, ML, 2014, BRI RGE AR ARIEY 53 4
SR R HEL N R R, =X FFERa &H84FR),
36(S1): 148-153.

YL, 2020. WA FeBE B KT LA RAZ Y 5 A K
M et R IR A R 5 B IR WY £ AR . 1L
SN SC. TERH : PRPEAE KA.

MTFIE, Mk, PRI, TaE, sk, 2020. [ PY R b
RARERASRAER S ER. 2R L5 FR, 31
(3): 978-983.

2, 2R, TSCEE, KR, TRRT, 2021 M F RS K
Fiurr. UL WLRLEHAR AR

XUEE, 2008, Hh@ik 5 R ob 3 S AR BF 2 TALR A SRR,
TSR3 VEXRSY : o E R BB 58 A B (V8 XUR
Y ) .

BeX, N, 2018, T EShRANAZMS L F. AL, &
AEHE L

PIRTE, BRRdE, Xk, 3KAE, 2020. ZRE SN R AR
ROLATHT. £ & A5k, 29(1) . 59-68.

A, RS, BEM, BRRGET, E5, 2017. BUETIMSEAR
FEIIRP2ETE A 50T, A2 AR, 26(3) ; 215-223.
HEARIEEES, 2020. 2019 W EASIAEORILAR. (2020-06
-02)[2022-05-09]. https: // www.mee.gov.cn/hjzl/sthjzk/

zghjzkgb/202006/P020200602509464172096.pdf.

T, T4, 288, 8%, I, 900G 3, 2021, 2035
AR P E A B AR R S AR ST, B BRI
(5): 29-36.

TBEE, 2019. FHETT 0 A 20 T B 3R 7 49 S8 K
R, W20 B mR R

Wb, WR, GFE, HE, Bk, 2008. — P EFELER
AR REMS M EA T E 8 RFTRFEHK, 23
(5): 911-919.

WEh, REE, KB, HE, @FE, 2015. TEAES
RS ME. TR, 37(9) : 1740-1746.

VL, mTRE, b, SRR, 2004, FHPEEE A
ZHMELHTT AREXRRWLRIIE. M ESFR,
28(3) : 385-391.

W3k, 2506, 2017, FALTT LM X AR AR R FAEY). 0 36
M A ) 46(S2) : 93-104.

/N, 2016, R %G =0 B ZR B RRP RAAZEH K
K i 48 B By & x5 B 2R AR S0, IR VIR R,

ERRWE, TR, 2019, 425 R G M55 7146 7 s wf 5% ik
. A EHF, 38(5): 210-219.

JUVE, EINS, EREAE ) AR, SR, 2017, LR Sh

KA 053 A G Ry BOILEE G 4y A+ F R



- 160 - YRR Journal of Biosafety

$32%

35(5) : 679-690.

Rz, AR, MImEHE, 2HRE, 2019, mE A AN ER
P H R IXIMR AR FAAEY) S A A KR,
WRA F R, 46(1) ; 122-129.

BLACKBURN T M, BELLARD C, RICCIIARDI A, 2019.
Alien versus native species as driver of recent extinction.
Frontiers in Ecology and the Environmen, 17. 203-207.

COSTANZA R, D'ARGE R, DE GROOT R, FARBER S,
GRASSO M, HANNON B, LIMBURG K, NAEEM S, O’
NEILL R V, PARUELO J, RASKIN R G, SUTTON P,
VAN DEN BELT M, 1997. The value of world's ecosystem
services and nature capital. Nature, 387 253-260.

DAVISM A, GRIME J P, THOMPSON K, 2020. Fluctuating
resources in plant communities; a general theory of invasi-
bility. Journal of Ecology, 88. 528— 534.

LEE J, RAI P K, KWON 8, 2017. The role of algae and cya-
nobacteria in the production and release of odorants in water.
Environmental Pollution, 227 . 252-262.

MARTA C, STUART W L, MARNEY E I, 2021. Invasion
drives plant diversity loss through competition and ecosystem
modification. Journal of Ecology, 109(10) ; 3587-3601.

PYSEK P, HULME P E, SIMBERLOFF D, BACHER S,
BLACKBURN T M, CARLTON J T, DAWSON W, ESSL
F, FOXCROFT L C, GENOVESI P, JESCHKE ] M,
KUHN I, LIEBHOLD A M, MANDRAK N E, MEYERSON
L A, PAUCHARD A, PERGL J, ROY H E, SEEBENS H,
KLEUNEN M V, VILA M, WINGFIFIELD M J, RICH-
ARDSON D M, 2020. Scientists warning on invasive alien
species. Biological Reviews, 95: 1511-1534.

PYSEK P, PERGL J, ESSL F, LENZNER B, DAWSON W,

KREFT H, WEIGELT P, WINTER M, KARTESZ ],
NISHINO M, ANTONOVA L A, BARCELONA J F, CABE-
ZAS F J, CARDENAS D, CARDENAS-TORO J, CASTA-
NO N, CHACON E, CHATELAIN C, DULLINGER S,
EBEL A L, FIGUEIREDO E, FUENTES N, GENOVESI P,
GROOM Q J, HENDERSON L, INDERJIT, KUPRIYANOV
A, MASCIADRI S, MAUREL N, MEERMAN J, MORO-
ZOVA O, MOSER D, NICKRENT D, NOWAK P M, PA-
GAD S, PATZELT A, PELSER P B, SEEBENS H, SHU W
S, THOMAS J, VELAYOS M, WEBER E, WIERINGA J
J, BAPTISTE M P, VAN KLEUNEN M, 2017. Naturalized
alien flora of the world. Preslia, 89(3) : 203-274.

PARK S, LEE H, CHOI D, KIM Y, 2021. Spatially varying
relationships between alien plant distributions and environ-
mental factors in South Korea. Plants, 10(7) . 1377.

RAIA P K, SINGH J S, 2020. Invasive alien plant species:
their impact on environment, ecosystem services and human
health. Ecological Indicators, 111; 106020.

SHRESTHA U B, SHRESTHA B B, 2019. Climate change am-
plifies plant invasion hotspots in Nepal. Diversity and Distri-
butions, 25: 1599-1612.

WOOD S L R, JONES S K, JOHNSON J A, BRAUMAN K A,
CHAPLIN-KRAMER R, FREMIER A, GIRVETZ E,
GORDON L J, KAPPEL C V, MANDLE L, MULLIGAN
M, O’ FARRELL P, SMITH W K, WILLEMEN L,
ZHANG W, DECLERCK F A, 2018. Distilling the role of
ecosystem services in the sustainable development goal. E-

cosystem Services , 29. 70-82.

(IES . I E)



