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Predictive studies of potential invasive areas for four poisonous weeds in Gansu

Grassland

WANG Wenting® , GAO Siyu, WANG Shufan
School of Mathematics and Computer Science, Northwest Minzu University, Lanzhou 730030, China

Abstract: Here, the potential distribution of four famous poisonous weeds, Achnatherum inebrians, Oxytropis ochrocephala ,
Stellera chamaejasme, and Aconitum gymnandrum, was studied using ecological niche models. Firstly, occurrence records
and environment variables were selected using the nearest neighbor distance method and correlation analysis. Next, the
ecological niche models were established using maximum entropy ( Maxent) to predict the potential distribution areas of the
four poisonous weeds. Finally, Matlab and ENMTools were applied to compute the geographical distribution centroid, the
average elevation, the percentage of hierarchical distribution areas, the niche breadth, the niche overlap, and the range
overlap. The results show that, among the four poisonous weeds, A. inebrians and S. chamaejasme have strongly
environmental adaptability. However, the distribution range of A. inebrians is relatively wider, extending from Qilian
Mountains to Gannan Grassland, and the geographical distribution centroid is basically on the western side of Qilian
Mountains. The distribution range of S. chamaejasme is mainly in southern Gansu, and its geographical distribution centroid
mainly locates in the Lanzhou area. 0. ochrocephala is mainly distributed in Qilian Mountains, whereas A. gymnandrum is

mainly found in Gannan Grassland.
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Table 1 Percent contributions of the environment variable in the Maxent models for four poisonous weeds

PRI e Ty HAE S R Tk
Environment variables A. inebrians 0. ochrocephala S. chamaejasme A. gymnandrum
4 H E 2% Mean diurnal range 18.6058 8.5325 4.2526 0.4614 "
SEMRTEL ( HIEL2E M P IE/4RI22) x 100]
Isothermality[ (Mean diurnal range / 0.2091 * 2.1482 5.0832 9.1427
Temperature annual range) (x100) ]
V0 75 S 44 9L B
R SR 4.7158 13.5619 9.7934 25.5642
Mean temperature of wettest quarter
) 449
SPEPEEE 11.9037 6.5354 16206 0.303
Mean temperature of driest quarter

PR K = )
Z}Fﬁﬁ% kg . 1.6752 0.0322" 0.0051" 0.3031 "
Precipitation Seasonality
= S =)
SEPRRRAE 15.4337 16.1382 72.5002 59.2452
Precipitation of driest quarter

BEN IR A

Eﬁ&m(hﬁm o 14.0331 1.5203 0.1023" 0.1168
Topsoil calcium carbonate
BRBREL 77 & Topsoil gypsum 12.6811 18.7954 3.4147 1.7103
H HLUBK % 17 Topsoil organic carbon 17.9762 28.375 0.8098 2.0672
Vb E & Topsoil sand fraction 2.1545 3.8438 1.7612 0.2331*
)2 -3 Fidth Topsoil texture class 0.6118 " 0.5171" 0.6569 * 0.853"

# FR Maxent BEBUELIUR LR R STMR/ DT 0.1 B9 i

1.3 Btk
(1) YrFP i B A 80 3 P, R AR SRR FOI A SRR (7, 7)) X PRI I A A O AE R, Lae, F long, J
FABEEL (7)) HO B AR EE RN W M B0 A Oy E6 B C_lat FNZRJE C_long AT 4351 0

Z lat;, X P Z P, . x longj
Clat=——— C_long = -

> 3n L

(2) AR 3% P, 925 O BRI BN BEHE (7 7) XEERBEE A A OB, ele, SBEMR (i, ) HOMEA 5
BE W 5345 XY ave_ele BYTTEARR .

(1)

avg_ele = LI (2)
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Fig.1 The potential ditribution of four poisonous weeds
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{1 H RSP (1)
22 4 BB OIS P ) H
ST B BRI BINSS Sl ENMTools 1.3 001, | -
SRR 4 PR A AS S RS AR St
S T A B, ST AN B 0.5, Matkah 70| S chanagiome

R2016a 43 5T A M3 A F 0, 3R (% 2,3) ,IF 65| fﬁfﬁ%
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FOAS AL s AT AN R 8 1 Sk L0 A O 4 B IR, R 100.5° 101.5° 102.5° 103.5° 104.5°E
BT 22 MG E X (K] 2) . 4 FhEES 5 17 11 2 ATMBREMMIEATEED TR SRR
ﬂi%ﬂgﬁ 2000 m LA E , @*ﬁM%EUEWW\% E‘ff‘bﬂig , Eﬂg Fig.2 The Geographical distribution centroid, average elevation
BESL HEMBDE(E3), and niche breadth of four poisonous weeds
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Table 2 Niche and range overlap of four poisonous weeds

WA EETE (RALT)
VESAEARE (AL E) P Eh Tt BB IR ek
Niche (above the diagona) \ A. inebrians 0. ochrocephala S. chamaejasme A. gymnandrum

range overlap (below the diagona)

LY A, inebrians 1 0.6984 0.7911 0.5915
HALRE. 0. ochrocephala 0.7945 1 0.6645 0.6159
TR# S. chamaejasme 0.617 0.5323 1 0.7093
3k A gymnandrum 0.4009 0.4827 0.5102 1

2.3 4 FPEERRFLEY A X LR

IV FH Matlab R2016a J15 H 4 Ffi e 2% 50 A= 250 AR 78 S50 (10 185 43 A DX T AR oy H R e e AL L (6 3)
4 AR B I D EORUR 7 0 Sl AR X A i R T 2.5% 5 1 I R A AE A X RS AR IXORN i Rl A IX
B LA B S B 6, S5 o3 DX LD 2 R 2 4 FiBE 2 R rp o e A AR BEBR 1R AR DX LU AR T i AR
HA 252 537 DX A AE R ) 2 0, BB RIS, 58 5 AR R 5 8 88 12 Sk 45 25 o0 A IX L 61 2 A 24
(K3,%3),

3 e
A SR EDKE P Fh 43 A7 ) s 2 [A) (5 BRI AR 2525 (R AR SC B, b i 8 T PR A A7 0 A 25 25 [a) | (B AR 7R 4
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Table 3 The geographical distribution centroid, average elevation, niche breadth and percentage of hierarchical distribution areas of four

B3 4MBERENERSHR L
Fig. 3  Percentage of hierarchical distribution areas of four

poisonous weeds

poisonous weeds

i3S QTN s )
WL SHCRILG
Geographical distribution . . S
. SR . Percentage of hierarchical distribution areas
centroid L S A0 5
FEILH Poi Average ; [N . . SN
BEA2 KL Poisonous weeds clevation/ Niche HgEAKX KEEX EEX s A X
o 7 km breadth Marginal Low Moderately High
Latitude Longitude adaptive adaptive adaptive adaptive
region region region region

L ¥ A, inebrians 37.2047 102.3102 2.0814 0.6469 0.0833 0.0496 0.0369 0.0291
TAEBE 0. ochrocephala 37.1742 101.8454 2.4691 0.4311 0.0434 0.0414 0.0201 0.0175
W S. chamaejasme 36.3528 103.2963 2.1224 0.5328 0.0469 0.0374 0.0312 0.0277
TSk A gymnandrum 35.7965 103.1778 2.5878 0.4210 0.0381 0.0278 0.0269 0.0228
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