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Prediction of potential suitable areas of Actinidia arguta in China based on

Maxent model

ZHANG Tong ,HUANG Zhihao,PENG Yangjing, WANG Yongteng, WANG Ping, WANG Shitong, CUI Guofa”
School of Ecology and Nature Conservation ,Beijing Forestry University , Betjing 100083, China

Abstract: Actinidia arguta is a large deciduous vine of genus Actinidia in Actinidiaceae family. According to Flora
Reipublicae Populris Sinicae, this species is distributed from the most northern Amur River bank to the Wuling Mountains in
southern Guangxi, but its suitable distribution range has not been defined. Due to its unique edible and medicinal value,
the population of Actinidia arguta has decreased dramatically in recent years, therefore it has been listed as a locally
protected species in Beijing, Hebei and Jilin provinces. In this study, Maxent model was used to predict the potentially
suitable distribution range of Actinidia arguta in China, and the distribution suitability was evaluated. The results showed
that the suitable distribution range of Actinidia arguta in China was about 3.01x10° km®. The highly suitable distribution
area of Actinidia arguta was mainly concentrated in the middle and low mountain areas of central Sichuan, southern
Shaanxi, western Hubei and northwest Guizhou, presenting a circular distribution. Among those areas, Yunnan, Sichuan
and Shaanxi provinces covered the largest area. Jackknife knife-cutting method was used to calculate the main environmental
factors affecting the distribution of Actinidia arguta. The first four main factors, i.e. the wettest season precipitation (500—

800 mm) , average annual temperature ( 12.5—17.5°C), the coldest season precipitation (290—660 mm) and altitude
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(2000—2690 m) , provided a significant contribution up to 79%. This paper offered theoretical basis for the in-situ and ex-
situ conservation of Actinidia arguta. It was suggested that the highly and moderately suitable areas could be used for ex-situ

conservation and cultivation, and the agricultural planting could be improved based on the suitable environment factors.

Key Words: Actinidia arguta ;Maxent ;environment data ; potential suitable areas

AN Actinidia arguta EHEFERERL Actinidiaceae BRMEAKJE Actinidia KISFEM AR . HZH S
FEA IR 2 RREIL) i Sf OB B (il B IS IRFNR A Zh AL, AIIRTH AR R IRk IS | B X
KRG o T HCRRR Bk BT B AT 32 B AR v T PR N 2 F A S e R B R
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T, 1 O AR ORI A R A S O H 25 8, (A5 B AR SRR B B d ., B T R A R
Tk W L ELAR YIS B 43 A0 DI, AR W B 52 i i 0 R 43 A0 0 EBAEE IR, SRS ORI A v
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PRI AAF 5 DX 38 T AR, S b 22 ) I Sl B0 A 8 DA R DA A TR e T H 40 i %) 4B o0 A X, 3 e A A
TR P Fb () B 24T FE AR R A PR T B, AR RER & T A A X 4 i R OK AT TR R A R
AR A IREE R Maxent Az A5 O7 AL 1 AR AR R A IS AR X, 45 A A R T I ARCR SR Ak A 1
A X, (H R I 5 - S a6 H ARG AR G 5 i R VT A A R A O 0 S AL LA R A B
BAIAE BTN X, A8 /N T B F BIVE R, 202008 1 7 A AR ER AT AR SCR BT 79 AN FOR BRI R Y
FES IS 3 2N T3k 28 DR 35 ] Maxent B HEF T 8RCRBRABME A TR AR 38 AR XTI | I 3of HEE AR
BRI GT R B I AT VR £5 G e A ORItk 5 e | 338 B 22 TR O 2R | B S ORI Bk 1) 1)
ORI B A OB I A R R SRR R AR AR

1 #efnrE

1.1 Bk o A 15 2 A

BRIk b P 53 A1 {7 5 B h SCRRGEORMEE S My A ) A P RO AR AR B R A 3R AR ) 2 AR B
¥4 (https ; //www.gbif.org/ ) FREX, 3 1 22 B TCRO AN 28 | LS AR BB SRBE bR A 5 79 S (I’ 1), Hirp
SO X 10 AR 8 38 R SEBR R A A A
1.2 IR

SRy R E A R AR B ) B A B S e )
AR R AR i, AP IR AR s 3 28 (AU
+ R L R ) A3 28 DNEREEAE R fUAG AN
T A A B P2 World-Clim (http ://www. worldclim.
org/ ) AR 25 AN AT B A i AR 1 U 2 5 K )2
(biol—bhio19) Fl 6 A~ 3% 4 [¥ /= (grav , rub  ph, oc
radi  texture ) ; A 7 [ B} 2% B [ PR B 22 2008 IRk 55 F- 6
(http ://datamirror.csdb.cen ) FREUAY 3 A~ M A8 1 (alt | | | X . A 7 | MM
slope asp) , VEER AU IR EE (R FIHE L% 1, LR KEER 80°  90°  100° 110°  120° 130°E
Maxent #7075 19 24 355 A% 10 (K] )2 NES ALl FRAE B 1 RERENEA ST E
F G Mt (hitp://nfgis. nsdi. gov.cn) #EHEH) 1:400 J7 Fig.1 The distribution area of Actinidia arguta in China
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Table 1

®1 HEEF

Environmental factors

S A®7AEH Climate variables

AEHJE bio 1 Annual mean temperature

BRI 2E HIME bio 2 Mean diurnal range

SFUEME bio 3 Isothermality

T ZE PR FRIEZE bio 4 Temperature seasonality
& H fei i bio 5 Max temperature of warmest month

¥ A 5 /IR bio 6 Min temperature of coldest month

AR TSR] bio 7 Temperature annual range

FRZE 347 bio 8 Mean temperature of wettest quarter
I T bio 9 Mean temperature of driest quarter
B TR bio 10 Mean temperature of warmest quarter

IR TR TR bio 11

Mean temperature of coldest quarter

AEYRE/KEE bio 12 Annual precipitation

2 H MK i bio 13
T AR bio 14
Rk 278 5 22X bio 15
TR B R /K i bio 16
TR E bio 17
B ZE K& bio 18

S Z R IK R bio 19

Precipitation of wettest month

Precipitation of driest month

Precipitation seasonality
Precipitation of wettest quarter
Precipitation of driest quarter
Precipitation of warmest quarter

Precipitation of coldest quarter

+ 345 & Soil variable

A E 41 grav  Gravel percentage
pH{E Potential of hydrogen

VP E sed  Sediment concentration

K& clay  Clay content

BT & oc Organic carbon content

+ BT texture  Soil texture

I AF & Terrain variable

WGk alt  Altitude
Y slo  Slope

Y1) asp  Aspect

1.3 EdEorbr
1.3.1 IIEAS vk

PR 28 ANEZf 79 A0 A IR EAE . F A SPSS 1Y kendall BRUAH GRS 50, AT AH G A (B
1), KERMOCHER R 28 i (P>0.8) ™ IR ZAR 5 15 A TR R A IR A5 I 245 N5k 2 iR

F2 MRAEHRETE

Table 2 Environment data description list
% ik G ik
Numbers Descripition Numbers Descripition
bio 1 AEHIE Annual meantemperature alt WK altitude
bio2 BRI ZE H Y Mean diurnal range asp i) aspect
bio5 e H 5l Max temperature of warmest month slo W slope
biol0 T 2= S B Mean temperature of warmest quarter grav WA E 5 b Percentage of gravel
biol3 % A F% 7K i Precipitation of wettest month pH & Potential of hydrogen
bio 19 &K Precipitation of coldest quarter oc A MR Organic carbon content
texture F i Soil texture clay A5+ F i Clay content
sed E i Sediment concentration

1.3.2  Maxent PRIy 5 45 L PEAy

S RETIT RS 55 AR RO e 1 5545 B P2 00 Maent3.3, 1 1 ROC (i 45
2§ receiver operating characteristic curve ) fIZ& 73T X Maxent 04 T A% AR A Bk 38 “HL IX 49 A 45 R B Tk
FERG S, 153] ROC HiZR T a1 FUEED AUC {E (the area under the ROC curve) , ‘B A& R TN GE 77 ) v A 4
fabr. AUC {HBUETEFI N 0.5—1, 42T 1 15 W B0 1% 45 R B g, JORCTRY T iy 45 SRt E A . AUC A
0.50—0.60( Z1%) ,061—0.70(#7%) ,0.71—0.80( — %) ,0.81—0.90(4f) ,0.91—1.0(AEHUF) .
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1.3.3  HCRBRMERE A S R K

2532 Maxent FETRITI Z0HT 400 11 8% 3 03k 1 b R BRAGERR A VR A0 A X 43R 4 A 256 9%, 412 HR o0 A7 A
R P O A X SRR 43 P<0.2 ARG A X ,0.2<P<0.5 MKE A X ,0.5<P<0.7 NHiE A IX,
P=0.7 HEd A X (£ 3),

x3 EBEERXS

Table 3 Division of potential distribution

IR (P) BRI AR (P) PN AL
Probability distribution Evaluation level Probability distribution Evaluation level
P<0.2 JEE 4= X Unsuitable 0.5<P<0.7 TG X Medium
0.2<P<0.5 fRIE AL X Low P=0.7 & 2E X High

2 HBRESMN

2.1 FROORS EE A b

AR RIAE I R4 AUC {0 0.921, FH4EK4E AUC (B4 0.927, FH 1L # B Maxent 4575 5 4 A R A%
BRTEAE 43 A DX TSR R 4 (1 2)
2.2 HCRBRIGEHE A AR X

LY @2\ iy /%] A = e o i e R S A o A N 7 =S D251 & W =B o v i i LU D s e N iE
BB AL PR A BN P A A I L DX b SR B ERIR AR A A DX PSR PG SRR R, AL R R AR, R R
BV M2 2 R, IS A X TR B A A e AR AR B AR AR X AR AR = R R I A AR
RIS

YerE AR R ARG GRS T AR X AE A XA, SRS SRR 3 FrR , HOR BRIk e TR [ A 1
B AT DX TATRR (7 BEE 3 2 X b B 3 A DRI B 3 2 X)) A2 3.01x10° km? , Hedb | W B 38 2R X TG AR 2 1.7
10° km?, (38 B4 DX T ARG 6% 5 T BE 3@ A= IX T FRZY 8.9%10° km?, o 38 BT 43 X AR 14 30% 5 138 A= X T AR
29 1.9x10° km?® , (3B HAOG X FUN 64% , &4 nl AL (1) =/ U] Berg b fm | Vo J0R & 1848 2
PORBRIEM = FE IS B A3 A0 (P =0.7) B4R P i X3, Forh 22 48 30 R BRAE  3 Ai (A TR 24 3.7%10° km* S
FAE S EASR A AL (2) WA Vg bt T R AR AN 0 S R R Ak A BRI S B A
X (0.5<P<0.7) ; (3) 5 Fl T 5 55 i R R BRI (A AR B 38 B0 A X (0.2 < P<0.5) |, HLIE A= TR XL
B HERLG ER D (4) B BT TCHCRBR B A3 oA X B (P<0.2)

1O+ Pl 45l

N
Z
- £l A
£ 08
5 5
E2 o6 2
B E 2+
BT 04f
&
L=t S L
g 02} m %R (AUC =0.921) “
3 B ik 4E (AUC = 0.927) A
KRBT 1o 1400km %,
0 X X X X X X 8 [ S|
0 0.2 0.4 0.6 0.8 1.0 . .
1 R (/N BT T AR 80° 90° 100° 110° 120° 130°E
1-Specificity (fractional predicted)
B3 HRERBRETEESHXEREITE
E 2 Maxent B AR TN L R ROC H&LIIE Fig.3 Predicted potential suitable areas of Actinidia arguta in
Fig.2 ROC curve verification of prediction for Actinidia arguta China

by Maxent model
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®4 BEAHEXHER

Table 4 Potential suitable areas of Actinidia arguta in China

/AR I A X PG A X I AR X JENinE il B AR LA
province , municipality High suitable Medium suitable Low suitable Total area Proportion of the total
autonomous regions area/km” area/km? area/km? /km? research area/%
paye) 37882 194766 139044 371692 12.34
i 35108 88043 158858 282009 9.36
Bevt 19873 80864 76156 176893 5.87
i 16572 52965 80220 149757 4.97
A4t 12580 37030 53978 103588 3.44
[l 11561 37501 44611 93673 3.11
=R 11474 5040 7265 23779 0.79
HIK 5271 19393 40546 65210 2.17
g 4621 48018 112842 165481 5.49
pigll 4619 97493 79161 181273 6.02
L 3745 47746 128069 179560 5.96
H- it 2742 16878 66297 85917 2.85
iR 2355 25740 62582 90677 3.01
ITES 1743 53148 77355 132246 4.39
AN) 1650 23387 130341 155378 5.16
HilF 859 117 844 1820 0.06
TR 554 12398 92402 105354 3.50
) 396 13083 52242 65721 2.18
uT 230 18638 129761 148629 4.94
RN 108 3380 131553 135041 4.48
IR 106 5654 24670 30430 1.01
BT 65 1095 73647 74807 2.48
A 15 1975 60474 62464 2.07
e 10 — 518 528 0.02
At — 4141 81676 85817 2.85
1L v — 88 524 612 0.02
Jest — 73 12239 12312 0.41
jiE35) — 43 896 939 0.03
KHE — 12 4288 4300 0.14
SESS — — 23809 23809 0.79
THE — — 1871 1871 0.06
i — — 30 30 0.00
RS — — — — —
W — — — — —
J3t Total 174139 888709 1948769 3011617 100

23 ESWENTFE

FIF Jackknife T YT 43H7 45 A2 25 P X FORBRAE AR 40 A1 18 B RE (& 4) |, 256 45 I 358 728 o Xof SR e
OYARFZA A TTHRAE (3R 5) &I 2 5% Wi 0 BRAE M o3 A 11 32 B IR 5% A8 B O J5c W 25 JE R K B (biol3) VAR IR
(biol) F?®ZFERE/K & (biol9) FIEEIK (alt) o IBATE5H IR, 3 M5 B A TR ZHE P A el 2 FE R K
1t (bio13)28.2% I ( biol ) 23.5% | Fe i 2= BERE /K 5 (bio19) 19.6% K (alt) 8.4% , R it 5Tk % & ik
79.7% (% 4) . VLHH L3d 4 APREEAR 2 5 e OB BEAE B0 A A B i SRR

PRI R 1 X6 AR AR 03 A 5% T (1) B ik oR 1T DU H R Bk A 4 43 A 52 SABE R B R 4K, il
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PR AR f 18 T P K R R ARX 4 DR

55 PR T X AR 1 3 A S P, SR 4 A » =EER =B BR = HHEE
RIS Maxent #5153 tH HOLBREBEfE A5 A8l aspect
H Y R X R N 5 é biol3
i > biol9
e BE  bio2
3 %1@5171-1@ e 2 biol
K =] oc
2 radi
3.1 FORBRE AR 0T AE o A X K Maxent TN A9 ] E lrhu
slope

SEME

0.55 0.60 0.65 070 0.75 0.80 0.85 0.90

AR SCRTF Maxent R A A0 0 9985 26 328 I AT
HEFFRUIN | 25 & 28 A 3R BEIE ik 4756 10 A R A B 1
MK, B R, SR A B X B
Q5 4 AL S0 T OB A 2 A A
BT IRL(H 4) . SERDT, SR RS BRI MRS 405X, 20 12 80 4FFR AN 00 4R A%
VU 2R BV U6 0 25 SE VA | e I A B BT R A B SRR B R T e
B T A 2 B )1 AT VT S U 1] 4 PG L B BRI A1 R
B 2 DX AT R R K M0, ELIT AR R ) | SR B T PR W

B4 ZEBRERSHBRNERIIIE

Fig.4 Jacknife result of prediction process of Actinidia arguta

x5 JBWETENRESRBRG 2 HZMAISTHKE

Table 5 The contribution rate of each environmental factors to Actinidia arguta distribution

e AESHTF TURRR H= HBRF Pl
Numbers  Ecological factors Contribution rate/% Numbers  Ecological factors Contribution rate/%
1 biol3 FRWEZE FE K & 28.2 9 sed Fribat 2.0
2 biol 4R 23.5 10 asp B [1] 1.9
3 biol9 Fi? %= FE K & 19.6 11 grav AT E Y H 1.1
4 alt 133K 8.4 12 oc ALK i 0.9
5 bio2 B2 H #ME 4.2 13 pH 0.3
6 biol0 Fx Wz 7% B - 473 B 4.0 14 texture 33T 0.2
7 clay K+ # & 3.0 15 bio5 Fx & H % i 0.1
8 slo 3% B 2.6 Bt 100.00

10 T AH & SCHR N AR ) 2 A Y B2 A T BB I8, LR TR AR S6 L IR 5T, AR ST 48 1 (0 4 oy A
H TR B 3R AR Ok %) 4 A st i TR0 3 B8 22 AV AR AR X, Bl 8 AT SCRRBERHO 2R 7 14 i AR e %
R Sy AR O AT AT 28 by IBURF 28 T Rt XoF LU 2 R VA P T TR A IR R B o A, S AR SO ST A e
— 34 ; [ IF AR SO fry o B A DX A 5 SEBR ARG, 156 1] Maxent A58 8 45 Ay At 174 T 00 R4S B A B 7 v 11 11
WS A,
3.2 SRR o A ) SR R

ML 5w AT A Y . e 2R B R K R AE 300—450 mm 1 B P B BCROBRABE R A BE 3 T, 7E 450
mm A $] e KAH ;500—800 mm X8 PG A FE B W1 28 HAR ARG Mk I8 A i fe iy o AR IRTE 12.5—17.5C 2
JF1) o 35 B R A B A A W HE BRAE 13.0°C, BE R Bl B ORIk I AR K R . IR R B K B AR
220—290 mm IX[A] N B BB EFHEHE, F 290—660 mm DX [H] A FERE , FORBRIERIE B2 1 B de . AR08
PREREAE TR 2000—2690 m X 8] P B AR K, 7EHER 2500 m R A= KoR il e | 3 A0 RS fedef | 31X SR bk &
FEYI W~ F A — 2, 2B 4% W = F & (hitp . //www. dsac.en/)  H S 42 )R (http :// www. cma. gov.
en/ ) A% S SCHEERIE PR 10 33 B DX ] A5 g 3 A XA I AU A — B, k0 B X ] S AR AR A A

BRARBRAERCA T A 2 FERI B A SRR 4, S A W R 2 R SR A IR, TP o A B 10 1 R T
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Fig.5 Responses curve of ecological factors

VLRI T BRI 0 A B . ASSC R4 [ RUBE BB 1 R A0 T A 1 A X (BRI 3 ode
PREHE MR BB ALAS S S 2R AT /NS IR B AR R JRE 0 A ke Bk 14 36 A X, ] 7 g 2
L3 AT DCHEA T S A ORRABEAE A DR AP R AR S5 , Py A P g B8 0 B A X AT 7 A AR A bk )
Tl PR RN oA AR A G A PRI 8 B ORI B A L A A 557 LR, S SRSl vy ol o 3
AL AR T R PR LIS A
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