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Abstract; The 201 localities of Taxus chinensis were selected as the underlying data source found in the
second national survey of key wild plant resources in Sichuan. A total of 31 environmental variables were
screened that affect the distribution of Taxus chinensts. The potential distribution areas of Taxus chinensis
in Sichuan were designated and their suitability was evaluated by using the maximum entropy model
(MaxEnt) and the ArcGIS geographic information system. The results have indicated that (1) the most
suitable area size for the growth of Taxus chinensis in Sichuan is 11 508.750 89 km’, accounting for

2.37% of the total area of Sichuan;the suitable area size for the growth is 13 340.487 64 km”,account-

Wik H 1 :2017-07-03

SEGIE < A8 MOl T 4 56 R S ORI AR A BE U 2 5 H (80303 - KZZ031)

YEF T 20 (1993 ) , 53 WTJLHRNE L WA 50 AR , 2 R 387 BOAR 5 I BB AT M 5T . E — mail :1¢1993926 @ sina. com
s HINVEH , 2B (1963 - ) ,E — mail ; peihaop@ 163. com,,



e oAkl BE 4

38 &

ing for 2. 75% ;the relatively suitable area is 12 099. 527 38 km”, accounting for 2. 49% ;and the unsuit-
able area size is 448 368.743 5 km’ , accounting for 92. 39% . The area which is the most suitable , suit-
able and relatively suitable for the growth of Taxus chinensis is mainly distributed at the edge of the moun-
tain regions around the Sichuan Basin,such as Chaping Mountains , Longmen Mountains , Daba Mountains,
Huaying Mountains, Dalou Mountains , Daxiangling Mountains and Qionglai Mountains; 2) Among the 31
environment variables which have influence on the distribution of Taxus chinensis, 12 of them have the
major impact. To be specific,these major variables are altitude , annual temperature , precipitation in July,
the monthly mean diurnal tempereture range , the average temperature in the coldest month ,the precipitati-
on variation coefficient,the lowest temperature in coldest month,the slope,the solar radiation in March,
the average temperature in July,the average temperature in the driest season and the average temperature
in November ; 3 The most suitable environment for Taxus chinensis is highly vegetated subtropical ravine
comparatively warm climate of 7.5 C ~ 15 “C in annual mean temperature ,and 7 °C ~ 10 °C in mean di-
urnal range, altitude of 1 000 meters ~2 400 meters ,abundant 50 mm ~ 160 mm precipitation in July with
a 50 ~75 variation coefficient, solar radiation of 11 000 KJ * m > - d ' t0 12200 KJ - m > - d .

Key words : MaxEnt, Taxus chinensis, Potential distribution area, Habitat suitability assessment, Sichuan

province
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Fig. 1 Sampling site distribution map of Taxus chinensis in Sichuan province
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Fig.2 ROC curves of Taxus chinensis in Sichuan
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Fig.4 Ecological suitability regionalization of Taxus chinensis in Sichuan province



6 Ll

Mook B 3B &

2.2 NETEREHESH

i3 MaxEnt #8Y JT )k 53 it P14 78 5 52 0 AL
FIFTFACELS) AT 31 FRs AR S0t O )1 48 21 52
FZVEAE S0 A1 XI5 M 1) BT R 238, 52 M 21 A2 43 A1 1Y
FEIREE AR A 12 Ff, STk B s BMRARK OO 13K
(16.8% ) AEXIR(13.9% ) 7 HREAKR(11.9%) |
B ZENYE (11%) | &% ZFE 5 E
(10.9% ) FE/K &2 57 2 E0(6.2% ) et AR
JE(6.1% ) P (5. 1% ) 3 HGIERAE (4.2% ) |7
A (3.6% ) (i T2 2P BB (3% )
11 AP (2. 1% ) 5 3% 12 FhEREEAS 2 1Y 21t 5T
HRFRIE 94. 8% , Hop S f 8w Rt BTk 72. 9%
(T 50. 6% 47K B 18. 1% , Y68 4.2% ) , HuJB A8
2T TTHEREE 21. 9% (14K 16. 8% W 5. 1% ) .
FH T YRR 21 L AZ I AR A R A R K, R R
T R K i B G RE BE SF AU A AR 6

= (A) m(B) m(C) |

aspect
bio-1

bio-10
bio-11
bio-12
bio-13
bio-14
bio-15
bio-16
bio-17
bio-18
bio-19
bio-2
bio-3
bio-4
bio-5
bio-6
bio-7
bio-8
bio-9
dem
prec-11
prec-3
prec-7
slope
solar-11
solar-3
solar-7
tmen-11
tmen-3
tmen-7

R R TR T O O O T O T L (R O, (T L T (T T Y O O O VBT O GO

Il Il 1 Il Il Il 1 Il Il Il
0.0 02 04 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0

IEHAL I ZRM9 25 Regularized training gain
(A)JCA5 5 Without the variable; (B)H.451 With only the variable;
(C)4=7F H With all variable

(A)Jered; (B) Fs st ; (C) /s i
(A) Without the variable; ( B) With only the variable; ( C) With all
variable
SN EEANER AL AR
Fig.5  Jackknife result of prediction process of Taxus

chinensis

2.3 EERBETENH

XL AL AR AT EE S W PR AR R R
HUSEHIE Bk & BROBRESRE . BHIE, W AR &
H R AR FROK AR P Y 7 A B KK AR
SERBGOCRR A R 3 ] G R L U AR i
AR AL 6 DA 5T AR 1 e Ly il Ze AT 434, AR
BRGSO ZMPERFRR . SHEBN
LR 2 ALY 5% 2 A BRI TE S0 AR X8 vF 53
B, B SAFAEE R KT 0. 5 B, i A8 e S Vi ]
EHAEEEK,

AR R X 2T TR A K s kR K, i
13.9% ,HYOR B 22 A A, 5TikE 1%, 4
AEBIRALT OCHY, L E A2 A e R iR T 0, 4F
PR T 0 CHAAAEmE R Pus EIb 78 11 C AL A
FEME  YAEXRVE AL T 7.5 °C ~ 15 °C, fA7EM
FRT 0.5, Ut S AL O A A K 4R
PR T 15 C AAAE MRS [, 150 B 4R 2578 R
FISCHARAERAELAK, BREZEAY
{HYEETE 7 ~ 10°CHRAATEMER KT 0.5, Ui iZ B 1%
REERERA ALK,

TR TTRR 3l 16. 8% , [RIIAE 31 Ff B —3F
AR P SRR R A, BRI R AL AR KA
WEF , VEHRIEEITE 1000 m ~2 400 m B A5 F|
TLLEAZAKTE 1300 m A5 FAAE 32 5k 3 4
VEHAZL A2 B il B i 3R X AR K 1 4R /N T
1 000 m 5K T 2 400 m B AAFERE SR PR R [, 150 W]
XWANFRBAF TAGAER,

7T AR DT A KN 11. 9% 5 HaRk B K i
AESERBCN 6.2% . T A FE/KEEHELE 50 mm ~ 160
mm IS BT G AZAE K AAAEREEAE 100 mm /Ay
IRFNE(H , /K 2 KT 160 mm B A7 FEHE 32 PR F
B, UL R K R TG EA K, Bk
5 5 ZACEEILE 50 B ~75 s Bl AR,

3 AOGHESR B STk RN 4.2% . 3 A G IR0

7E9 000 KJ + m™ « d7' AR 4L G A7 EME R
T 0,243 AL KT 9000 KJ +m™ - d™
HIFAERE R Peas T, 76 11900 KJ - m™* - d™' /2
FIAFNEAE 3 H G ISR BE Y FEIAE 11 000 KJ + m™?
«d'~12200 KJ - m™? - d ' BEEEREE KT 0.5,
V2O BESR BE Fl ol B A K, M 3 A
TEER BT 14 000 KJ - m ™7 « d 7' BT G ASAEAE M
R T I BT 0, UL R Tzt I am
AEHLAGIERK(EG6)



54 25, A5 FE T MaxEnt 5 P91 48 20 AZ A7 A X 20 B SO BPEPE A 7

= C 0.7

% 0.6 0.60[ 0.6
%ﬁ_‘é‘ 05F 0.50F 0.5F
250 oo o]
o Vo B S
=5 02t 0.301 0.2}

2 o1f 020 0.14

< 00 C 1 I I I I I 010’ I I I I I I OO* I I 1

-100-50 0 50 100150 200250 60 80 100 120 140 160 180 0 2000 4000 6000
Cx 10 Cx 10 m
(a) 4 3 (C x 10) (b) B2 I H A (C x 10) (c) 34k (m)
(a) Annual mean temperature(“C x 10) (b) Mean diurnal range(“C x 10) (c) Altitude(m)

2 0.60 F 0.8F 0.7F

5 i - 0.6
Qrﬂ-i;’ 0.50 i 06k o5k
gaOAO* 04’ 04F
<_‘ (o] - A L
jg 2030 - 0.3

5 - 02k 0.2F

é 0.20 L 0.1

< 0.10 & | | | | | I I 0.0k I I I I I 1 0.0t !

100 150 200 250 300 350 400 50 60 70 80 90 100 110 120 8 000 12 000 16 000
mm KJ * m2 « day-!
(d) 75 Bk (mm) (e) Pk I 5 R 5L (F) 3HOEMREBE(KI » m2 « d1)

(d) Precipitation of Jul.(mm)

(e) Coefficient of precipitation
variation

(f) Solar radiation of Mar.(KJ * m2 ¢ d-1)

FI6 BRI AR H e B T 2R

Fig. 6 Response curve of main environmental

DIFAERER R T 0. 5 hnife, A 6 FhEfbias
SIS L 0 O R R -1 C ~ 4
C, B8 AR -9 °C ~0 °C, 0.3 x10° ~
2.0 x10°,7 J SR 15 °C ~25 °C, f T2
PIERE -1 °C ~4 °C,11 FFHHEEE2 °C ~9 C,

3 PHe5%5E

AN MaxEnt F8, 254 ArcGIS M #L {5 &,
RYGE, WG T VU1 4 20 G2 1 T AE 43 A Y L RN
WAL, W15 L G A2 U4 Y s A
XIS 11 508. 750 89 km?, |5 4245 i f 2. 37% ;
AR X Y 13 340.487 64 km’, 5 4 4 i B
2.75% ;5 A X I AL 12 099. 527 38 km?, 5 4
AT L 2.49% 5 A3 A X 4R FY 448 368.743 5
km?® | 2B AR 92.39% ;i A aE AR RS AR X
BEEA T AR e R el AR K%
Ly RRHIA B TS 11 45 72 )] 1 s 31 2% 5 @31 A5
VU148 £ A2 3 A5 1 R B A8 i vp g 4R L AR 38 TR 7
ARKE BRI ZE H B s 5 V- 2R E %
IKERAR SR R A B AR B 3 H R IRSR
T AR e TR & 11 H R R
XL E A A EEE M 12 DIRBE AR R X 57
Serp ) 521 GAZ R R B 5 AL TR R

W AR R T8 R W) & ARG E T B AR i
H B AR Mo B AR i PR, X D )14 415
FEAE A IR BE 0 43 B B8 Ry A 1T, 25 AL R TR 4K 55 B
R K XS DU AR 41 A2 B o3 A A AR R R ) - 3
AR G K A RE i — 25 %0 B4
A A I SR BRI , AR IR 7.5 C ~
15°C,BWiRZEHHE T C ~10 °C ;¥ 1 000 m
~2 400 m; [E/K 5 e, 7 H FEK i 50 mm ~ 160
mm, FE7K A8 5 R AL S0 ~ 75 6 RFE L 3 A OLaR
JE 11000 KJ »m™>+d ™' ~12200 KJ - m > - d "' i
SRR Hb DX AR i 2 e A L A B L AR i 2
A5 THEM A X VU 16 X 40 5 A2 16 A SR BE AT
LR A AR FF— B
P25 S RN DL RB S B2 A A AR R )|
B L EASAR A K8, e B AR X, 3 SRR 4
23 (R FE , YRAMAS IR e A B R AL 21 A
FIHERRE 77 AL AN R SE I s BFSE TS i AR X, RE
B 21 A2 T s DR AP DX BT i RAR AR N B %
FDCI B A R B RS H R, B R B
DN G T, FE AL G N T EFRAS
FRRE R AR B e ik $2 (16 2% 5 A B AR 1 3 A
B R T 21 A2 S bR X S s (5 B A A K
IR BRI S AR 4T T AL A KA A 3 1 PR BE I
(T#%32 1)



32

i

Mook B

38 &

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

XN, B8 RE =, & IR NS 5 SO AR T 5
e PRI ] . PEAE R 24,2014 ,34(9) 1927 ~ 1936.
AR T HUE T RIREA TG 2 9 T A B 22 7
RPN D] FR AR, 2012.

VP TRIA T SRR A B 22 R KT D] PEdbgk
MR ,2013.

BRI MRS EE, 5. T R M0 N AL v i 22 iR
HFEHTLT ] E AR ,2012,45(17) :3632 ~3638.

Oraby H, Ahmad R. Physiological and biochemical changes of
CBF3 transgenic oat in response to salinity stress [ J]. Plant Sci-
ence ,2012,185 ~186(4) :331.

Colcombet J, Hirt H. Arabidopsis MAPKs: a complex signalling
network involved in multiple biological processes| J]. Biochemical
Journal ,2008 ,413(2) :217 ~226.

Xiong L. M, Schumaker K S,Zhu J K. Cell signaling during cold,
drought ,and salt stress[ 7. Plant Cell,2001,14 Suppl:S165.
Zhu J K. Salt and drought stress signal transduction in plants[ J].
Annual Review of Plant Biology,2003,53(53) :247.

Wi $h0 LRI 22 5 2 1 4o MR S A B P Y
SITD]. AR, 2011
T AR AR RN I 400 B A A 22 e R R LB 5T, BT
ARIFHEREE,2014.

Zhu J K. Regulation of ion homeostasis under salt stress[ J]. Cur-

rent Opinion in Plant Biology,2003,6(5) :441.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

THE. AR 0 T AT 2 S E A RAEM R D] R
RMK 2 ,2015.

Bednarek P, Osbourn A, Hines P J, et al. Plant-microbe interac-
tions ; chemicaldiversity in plant defense[ J]. Science,2009,324
(5928) :746 ~748.

Mayer M, Oberhuber C, Loncaric 1, et al. Fireblight affects Mal d
1-related allergenicity in apple[ J]. European Journal of Plant Pa-
thology ,2011,131(1) ;1 ~7.

IR, I, 255 AW 7 2 H 30 45 1) 3 1 4 2 T
GEHERELT]. A TRV E P ,2014,12(3) :584 ~602.

LiZ Y,Long R C,Zhang T J, et al. Research Progress on Plant
Heat Shock Protein[ J]. Biotechnology Bulletin,2016,32(2) .7
~13.

Oh C S,Beer S V. Molecular genetics of Erwinia amylovora in-
volved in the development of fire blight[ J]. Fems Microbiology
Letters 2005 ,253(2) : 185.

SRIFET, TRAN S, I SCRE. SR e 1025 TR V8 I 3 Y
R EH L] AR 41,2014 ,44(4) 1438 ~442.

Maserti B E, Carratore R D, Croce C M, et al. Comparative analy-
sis of proteome changes induced by the two spotted spider mite
Tetranychus urticae and methyl jasmonate in citrus leaves|[ J].
Journal of Plant Physiology,2011,168(4) :392 ~402.

Wi 22 ). A AR MRS R AR T 5 A 5 T M e SR AL
FHH2AATEL D . AR AR AR A, 2013.

(L#&% 7 W)
JEZ N AR RELL AL i 7 T AR PR AP TR T
TG VA ITT LA

S 3k -
(1] FREEfRyERF R E R AR . o E A 2R 64 RS

(2]

W[ M]. NESBER,2013.

TN N E S SNSRI & ok =l bud i3 1B
Mgt AR S [ T]. A A B4R, 2009, (6) 2544 ~548.

YRR, B DS, VK, 55 4 T 2L A R W) 5t 1 20 B M T st %
KA RAPD Zp#r [ J]. A BT IR S BRI 224, 2013, (3) :58 ~
62.

FAREN, XWHFDE , Tk, 45 LLGAZ LGN 57 SO M AL B
FEHERELT]. AW+ A ,2007,17(3) :89 ~92.

2R, SR, (TR , 55 PR L AR 1 G A R B R A
HI[T]. 2 B2 ( A 2R BLEARR) L2006, (06) :702 ~707.
T3 LA, P R . )1 R 3 DX R 5 40 SRS 25 AR L 52 42
B AR [ T]. IR R [ 25,2012, (09) ;2237 ~2238.
K AL EAZ R YU 25 O ()], P 2400k, 2014,
(01):1~3.

BN, INE I B AR A5 DU A LLEAZ RS R B A 1Y

[10]

[11]

[12]

[13]

WO LI ], PR ARE ,2004,25(2) 121 ~24.

A4, ZE PR, 55 SARWUE AR AN SR 1 V8 76 38 AR X il

LT Aem gl K254 ,2015,36 (4) :98 ~ 104.
IR WP, RURE, 5F. BT MaxEnt 35 fe A5 4 0 i 2 o
TR A A X B[] A4 24 245 ,2015,34 (12) ;3354 ~
3359.
T, B, WL, 55 B GIS Fi Maxent T 7g Jr 41
TALTEAEM B4 B OR 2 [T ] . T Ak R4, 2014,
42(7) :349 ~352.
ROBERTO M,ZAMORA R,RAMON ], et al. Predictive modeling
of microhabitats for endemic birds in South Chilean temperate for-
ests using maximum entropy ( Maxent) [ J]. Ecological Informat-
ics,2011,6:364 ~370.
HANLEY JA /MCNEIL BJ. The meaning and use of the area un-
der a Receiver Operating Characteristic (ROC) curse|[ J]. Radi-
ology,1982,143 .29 ~36.
A XN IR EE 4 BT Maxent 8L 46 2 2 BRIE7E 5>
A XTI J]. B FHAE A 2% 4, 2017, (03) : 1 ~12.
FHEM SRR, RN, 5. FEF GIS AR A5 A A A 1Y) VG i
LLAZAE SN RN 43 A M6 J5 [ 1] Journal of Resources and
Ecology,2014,(03) :193 ~202.



