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Abstract

Objective: Pinellia ternata (Thunb.) Breit has important medicinal and economic value. Currently,
the wild resources of Pinellia ternata are decreasing. Therefore, determining the most suitable
planting site and the best protection area is crucial to promote the conservation and utilization of
Pinellia ternata resources. The Maxent model was used in combination with ArcGIS software to de-
termine the environmental factors affecting the growth and development of Pinellia ternata and
predict the changes in the suitable habitat of Pinellia ternata. The results showed that the average
ACU training value of the ROC curve of the Maxent model repeated 10 times was 0.909, and the re-
sults had high accuracy. In addition, the rainfall in the driest month (bio_14), the precipitation in
the warmest season (bio_18) and the minimum temperature in the coldest month (bio_6) were de-
termined as the main environmental factors for the recessive distribution of Pinellia ternata. The
achievement of this result provides an important scientific and theoretical basis for the cultivation,
conservation and scientific utilization of my country’s Pinellia resources. There is still a broad space
for the development of my country’s Pinellia resources. Under the premise of ensuring suitable tem-
perature, precipitation and light conditions, we can actively carry out introduction and trial plant-
ing research in northern my country to better meet market needs and promote the sustainable uti-
lization and development of Pinellia resources.
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1. 51§

PR 24 B N K B B BHE YD (Pinellia ternata (Thunb.) Breit) TR ZE, #ilG EEGHMATFME. FE
FERE P O PALE 5~10 4, HEATRE(L] (2], HHEEZIA 1400 W, T 1K, I RIEEHTh
JRBIBREE K. PEEER P TR [3]. Pustm T, HpdpE, 2¥E, EEEAEE
R, FEBRSERA —E BB, HUMB A g B IER 4], [FI 2 B4 B ab T K40 %, 4B
WS #ied. Hi. PO R I AR 4h, Sz A0, W TR 2500 KLU, BEdE. SiHh.
ToKHh ., HIEEAR T[5]

HHT, T2 RREOY. 25 A A K45 8 HARE T 5 =3 Z 87 J& 5 8
[6]o HTJUAEEFA B X IR 7], BFA TR Z, KREMX O E IMBEMEREE . B
BthikiERZ, [RENSIR™E, FEWREBANGRHA 2R T mEEW-]. Wi, FE
BE IR AL PR BB Z BB IR S DB URIR 9% . DR, B i S A e AL Je TR B X IR 0 T
(R B R R SR B R S E

K (MaxEnt) 888 A] DLIE W #4 Fh 82 (B0 oA, AR5 € I8 20 A, 3 DX T HoAd i 4%
GURRAL[9], [FI, O (MaxEnt)BRUAG {8 H R UG A1 BE R AFRRFE[10] JCHE T A 2584 1 07 Al
RSG5 RS (Max Ent) 280 >Rz 52 B 4 [ IE A2 X 2 A2  AreGIS FRARFR A K & 1 25 18] 70 #r T,
BA L AT AR AR 3 . ARSI I ArcGIS T2l ArcGIS B Btk (1) PR 1 A
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THIEE, HORRS(MaxEnt) B AT DUF IS K 7R e MRt e e R S MR R R, —H 4G, B HEIRA
Hy 7RI EER T SR AT B DG AR, T S P PR AR SR M A A R e, R A
TERESRY X B

N T AR EOE EE b, AT U F B (MaxEnt) 1 ArcGIS PSR FUNAS [R] 15 58 T - = e
B P AVEE, RZEAE, TR, IRSENEI A E AR, R RAE [ 45 S 4R it
iR HLA

2. 5 H*E
2.1. ¥ EHBREWESLE

VRS2 56 M E B AR bR AR T (http://www.cvh.ac.cn/) A1 NSTI-71 [ [E 5 bp A R T &
(http://www.nsii.org.cn/) P IRAF 1 R A o0 A A5 8., AEAEVEE P SLI LR 289 fridsk. KBREREL
WS RAEEIE, W ELEEEW I E B A b S B R AR L E WA kE . sk, FIH
ArcGIS10.4 ZEFEALIH /T KB E LA 10 km AERTIZZMIX, 7E 20 km [FYEF N BEHLERAE— N0 A6 8, 6
oAl o3 A AT IR e AL BT R B, RS R 237 N (B 1. BRAEN CSVASI, BT
% GRERMARE, AFRE TR .
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Figure 1. Effective distribution points of Pinellia ternata across the country
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2.2. MEEFHEFSAE

AHIE TR B SRR BB o S . I Y = K2, RUREUES Bk A T sk
WordClim (https:/www.worldclim.org), FLHEH 19 NMFAFARE[11]. ARSLEELL 1970~2000 4F HA [a] 1)< 5
BAEAE W e v, B EEL 2041~2060 4. 2081~2100 EFARAH B, T 58 AR EPrAE &
EEACTHRI(CMIPO) R AT F L At 22 2 U B AR (SSPs) A 12], SRICAN[F 5 53 T ¥ 19 AN fige I8 Hedfe o o,
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SSP126 (i 5iE - 455) A1 SSP585 (f5 #RiE 1 58) 73 ARG AR & A HE R S5 A AR I i T [13] [14]
B A, A HF 5T Mt B A 3 B S E (http://www.fao.org/soils-portal/data-hub/en/) A1 WorldClim [ ¥k
(https://www.worldclim.org/) K4 11 A3 AT K 3 M 7HdE . 5%, KmiksEs, AU ReE 33
ANSZIREE R F(PE WL 1), 1RGSR T 1R OB il

Table 1. 19 climate variables
#1.19NMEETE

Variable Description Variable Description
bio 1 Annual mean temperature bio_18 Precipitation of warmest quarter
bio 2 Mean diurnal range (mean of monthly (max temp-min temp)) bio_19 Precipitation of coldest quarter
bio 3 Isothermality ((Bio02/Bio07) * 100) awc_class Soil available water content
bio 4 Temperature seasonality (standard deviation * 100) s _caco3 Topsoil calcium Carbonate
bio_5 Max temperature of warmest month s _clay Substrate-soil clay content
bio 6 Min temperature of coldest month s oc Substrate-soil organic carbon
bio 7 Temperature annual range(Bi05-Bi06) s ph_h2o Substrate-soil pH
bio 8 Mean temperature of driest quarter s_sand Sediment content in the subsoil
bio 9 Mean temperature of warmest quarter t caco3  Topsoil carbonate or lime content
bio_10 Mean temperature of coldest quarter t _clay Clay content in the upper soil
bio 11 Annual precipitation t oc Topsoil organic carbon
bio_12 Precipitation of wettest month t_ ph_h2o Topsoil pH
bio 13 Precipitation of driest month t sand Sand content
bio 14 Precipitation seasonality (coefficient of variation) aspect Aspect
bio 15 Precipitation of wettest quarter elev Elevation
bio_16 Precipitation of driest quarter slope Slope
bio 17 Driest quarterly precipitation

NBEARIA B R 1~ 2 0] ) iy B AH S M 22 B L 245G Aot OB Y (AR AR o i, ff OR 0NN &5 SR RS HE
AW I SPSS26.0 #A4Xt LL_EIREE N i 4T Spearman AHIECPENHT[15] [16], AR 17 ANHBER T
VBN B TR () 26 ml, A4E 8 AN F(bio 2. bio 3. bio 4. bio 5. bio 6. bio 8. bio_14.
bio_18), 6 N1IEKX (s ph h20o. s oc. t clay. s sand. t oc. awc class)fl 3 PMHuJE AT (aspect. elev.
slope).

2.3. MaxEnt B 5558 F4E B9

AHIEAE FH Maxent3.4.1 A T~ 5275 (596 B P 160934 o H 075 16 AL B S 1Y) B SRR SSE IR - A
2 [ LA ) A AT EUELAE B Maxent 800, 785040 2008 TR BEA LA EL 75% FEUE R BEAE RIS, F
T 25%HIEUE S BAE MRS AR R TN 17]-[19], W EIEARECH 10,000, BAEST 10 %, FIHIIVIE
X H AR A S A AT A . RS2 TARRMIE T Z6(ROC) T HIAR(AUC)EAL Maxent #5284 Tl ks
i, AUC BIHUE G [0~10], AUC fEfR#EE 1, AERBIAIF S5 5, I3 ROk [20]. — MM
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=, 24 AUC < 0.6 BRI 45 B2 0.6 < AUC < 0.7 B, BIRIFI 45 B4 2, 0.7 < AUC < 0.8
B, BRARTINSE R —; 0.8 <AUC < 0.9 i), MEAITNSE R RIF; 0.9 <AUC < 1.0 i, A4 R

A [21] [22].

24, $EEEERRS

Maxent B 816 5LF 50015 BEK(P)JS , FIFT ArcGIS104.1 §CFEsh 1.9 e (Reclassify) T2, #4579
AR P (R BLH S A IS R 2).

Table 2. Division of suitable habitats

2. BEXXS

AT (P) PN SR (P) PR
Probability distribution Evaluation Probability distribution Evaluation
P<0.1 FEIEA X 0.1<P<03 g4 X
03<P<0.6 thad X 0.6<P<1 [

3. ZRE N

3.1. BB R

210 REHIBITMEE, B8 ROC 261 ACU Il ZkME1A 0.909 (4] 2). X —45 R IR/ UERT %

B B TN L, Re s W] SE I Tt R B ARG A X Bk
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Figure 2. ROC curve
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3.2. EREEEKNHBEETFERWZE

B 3 A, T4 H B R (bio_14) DTk 2 iy, 1A E] 33.8%, HIK/EH&IEZE T /K& (bio_18), 71
BRE Ny 21.5%, % H A& (bio_6) TEZA ARk J7 2 (bio_4). 3 JE (slope)~ B A0iR 22 H HI1E (bio_2).
I 1] (aspect) S B I 72 K AR 72 LU AE (bio 3)HITTRRZE /AN 17.5% 6.1% 4.6% 4.2% 2.9% 2.1%,
HARE BT I TTRRE I RIEE] 2%, LA Egs B R IF T H B & (bio 14) MR IE =T H K=
(bio 18)&fm B G XM EEMNIRRF, HETIEA KN Ebio 14)& e F B 5T R ## I
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Figure 3. Importance of dominant environmental factors in the MaxEnt model

3. MaxEnt fREF SIMERTFHEE M

3.3. HEISET S Hmm

RAE R EREE) ]k, FEBRNSE N . 5. PR R AR AN, A A, L
TFHR 2500 KA, oMy, Fith, FOKHh, HABGEAR N [23]. Wik 4 Fs, ARBUE XS E R 2
BHEARE. AaXIChRNEaEERKXE; SERRMUEENX, BaRopdidEsX, aalRssE
AX . TR, PRI AAEF T 20°N~43°N G775 92°E~125°E &7, S M NE L TEENX
HE@Aa X, HEEEXHEAIA 199.38 x 104 km?, (o ELE A 18.22%, A midA XA HEEE X
IR 7.46% . MZS[E 3 AR IERE, M B AEA X YR E WERME, FEBE LML, B LR
X AR, BRI N PARHSEYOR A0, 5 (PEEYE) hE AR MX RR A . H
o, G X FEAARAE R T IR = od A X i A X RIS, FEREE )L T
Ph IEE . YOPE. WIdE, CARPUNITERR. TARAGESHAIX o RIS AR X AR 47.178 x 104 km?, o5 B ELE
B 4.91%0 ANEA X KL TR ERAL G MPEEHX, e vh, R, WS g Kimfop.
(#'3)
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Figure 4. Distribution map of the current suitable growing areas of Pinellia ternata
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Figure 5. Venn diagram of the distribution of high-fertility areas in various provinces
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AR FEIIEI 4 AT B A E AT, MRS MaxEnt SERUFIZ H LG R, 193] 2050s
2090s 1515 T (SSP126. SSP585)11 B i B A 85 AR 1K .

TEARR I FC T, Aok 21 B 29 AT v FBL 2022 17 28 F R A (W 1] 6(a)~(d)FT7R) - 1IX — IR KW,
B AERARE M FFE AR, SRR IR IE RIAE iR B A R A O b T R HEEZ) 300
A B, FHAE 25 i SR U TR BT PR A B (RIS VR I R 2 ) AR B A, 2 2090 4F CUB 35 1L R Fr B by o
BT R I S A, AFEAE . MBS E R, RIS PR R AR AEVE L
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Figure 6. Distribution of suitable growing areas of Pinellia ternata under two different growth periods

El 6. AMMETHIBRE THEEE XD

T3 RE T FoR, ARPEEEEASRB LI ARG 75 SSP126 554, 2050 4 £0E A4 X TH A
N 225.64 x 10* km?, BCHATSEESE LT 13.17%, Hfmi@EA XA, Jod A4 X AMEE A X 4 ) BTt
11.65%- 1.52%- 3.12%. 2090 4 50&E A4 X AR A 223.35 x 104 km?, BEYRTAEE S T 12.02%, BAk
RICNEEEX ETFT 18.26%, (KEAENX ETHT 5.56%, s X gD 6.24%. {E SSP585 515 T 2050
5 2090 4EH EGEA X HAE R, Hrd 2050 4FEGEE X TN 260.66 x 10*km?, B4 RT A%
5i BTt 30.73%, miEAX BT 36.64%, RIEAX LT 8.00%, HIEA X I 5.90%. 2090 4508 A X TH
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Figure 7. Changes in percentage of the area of Pinellia ternata suitable for different scenarios and the area
under current climate conditions

7. FREIBRFEEEXARS YA SERERE S TN

Table 3. The ratio of the percentage of each suitable habitat area to my country’s land surface area (960 x 10* km?) in different
periods

3. FRINHREE X SREM M RERAEIRE 5 EE060 x 10* km?)#IEL{E

R I A X g X A X
i W sk W mak mR Eatk @R Eak
*10°kmd) (%) (10°kmd) (%) (10°kmd) (%) (*10°kmd) (%)
Current 713.44 74.32 47.18 491 127.80 13.31 71.58 7.46
SSP126 680.94 70.93 53.42 5.56 130.83 13.63 94.81 9.88
20508 SSP585 636.20 66.27 63.14 6.58 116.03 12.09 144.63 11.25
SSP126 678.83 70.71 57.82 6.02 115.35 12.02 108.00 15.07
2098 SSP585 636.20 66.27 63.14 6.58 116.03 12.09 144.63 15.07
4. g

4.1. MaxEnt {REE G R AT 14

TERRAFI AT B, MaxEnt B FUUAE P 5 4TS R P (O SEATCR-835 24] (25, LEAG
BARELE , B T AR HI26] . A S04 b B R BERR AT BUCHE A, 197 11 R RE A 1 Bk 0 O
f%%. FIN, (ELMEBRBI R 10km, MTTHAETRE A IGHER (R BeAh, D IERI Mt e 2, 45
LRHERT 0.8 HOMIHEREOMIR, S AT AR 27]. ISR RS I A
SEEA, BEICR IR R IR RN AR E A R SR B T, AW 9L B b T

DOI: 10.12677/sd.2025.158246 311 CIERE59/°4 2


https://doi.org/10.12677/sd.2025.158246

HEGE, BT A

TEBRXAMER T, R E AR BT AP ORI A 2R, ARESERE LA
FAGENE LU ER, BUE TN A R S IS AR R AR — E RN B o ARSRAT 72 T i i R 4 1
K MaxEnt B SHA R, RGBS EY AR A SR RS MR EER, WED LR
EHTHESS, TR — 2D ST B R T R R 1R S . B2, RIRBT S A 45 R4, ROC 2ok 12
Ki96, MaxEnt 5% AUC ik 0.905, UiIA UK RUREF . MWL R, f R W AR Sk et 7 —&
SHEH.

4.2. EIEERHHNEEFEHF

TR AERKT, KaFRETRGEIEE BEENEHEER, S5E5H%F. B S0 & RIS
WHRAE[28] [29]. ABFFEon, &THEAFEREDbio 14). fIRBEZTTFEKE (bio 18) MR FEX H (KR
(bio_6)J2 - B IEIE A I T FHIER T b rT WL, P52 REA XA 2K gty % . K, ¥
M) 2= 5 3 A o 3 B S R B 2V F BRI (bio_6),  1X 5 T FAR[30] I AL 45 SR — 3K

FIF Maxent AR FOM H 22 772 B RIS A X AT L sE T, BN T REEA . ERE LR FE X
RES, (EERMX A DV R . AT MR = XAaEsIb. Bl Weg. sl o35
M, BUEAEXCN 199.38 x 10* km?, HULHT WL, PEE BHIRISAAIER KR RS0, Al DURE 2R 5% K7 i
FAGOL, TELRUEIREE, BFKE, JEMRMENL T, 7EFRE LA OGN AT 51 FlA 7T, LU 2 13
R
5. &g

Z RN E L E RENGEEREE . RE ARG R S T R . AR AR T
MaxEnt #8 RGN T AR SR IESE T RS B AR . 3 LR 450 Rom 5 0 A () O A 858 A
F#& bio_14. bio_18 fl bio 6. fEFRE, }E[WEnEAE X FESMIEREKR. WIR, &4 XIS SEAEX
BEIRGE A BT DR E - SR HARAE R R R AR A, B AR T B A KRS, AT AR
RIS B . PR EADERR AT T, 763 E AL X R R 5 Rl R 7, AT B8 fF 3 41t
KU TR, HREEEE SRR PR R R R . IRIEE AR X R, B ELEAR T R E MM
L, PRI A K A8 1) AU R e [R] R S AV S 2 RE I R R R e

R FAIIRAFAE— LA E , AR P BA % &R RS, W ERM, ARENMET K
SRR TR % . MaxEnt B8 ARSI PROE I AL, FF HARUE P B A 58 & 1, (H2iX
S S S B P I TR 1 OR] 2 7 SR B TR it 22 (70 SR R AT R BRI A R BB IR R . Btk fEJR 4Rt firh, &
LB MR AN, a2 MBI, NSRS SRS A 45 R .

SE 0k
(11 FEMS, 2R, i LEAMIEEH O 5 DUR &=tk kg B3], 2554, 2022, 45(5): 1021-1028.
[2] IR ETUR-FR-2E =R R E RIS [D]: (L2 ie 3] dba: R ERER R, 2024
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