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Potential distribution of Fritillaria unibracteata
predicted by the MaxEnt model

LIU Yanmei, ZHOU Songdong *, XIE Dengfeng, HUANG Jiao, HE Xingjin

(' Key Laboratory of Bio-resources and Eco-environment of Ministry of Education, College of
Life Sciences, Sichuan University, Chengdu 610064, China )

Abstract; Fritillaria unibracteata is an important medicinal plant due to its dried bulbs. However, it was massively col-
lected by the natives in recent years, so that its wild resources had been seriously damaged, and been listed as national
the third-class protective medicinal plants. In this study, its potential distribution was predicted by collecting geographic
coordinates, combining with 26 environmental variables based on the MaxEnt model and ArcGIS platform. The results

showed that its potential distribution areas were mainly located in western and northern Sichuan, southern Qinghai,
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southern Gansu. Within these areas, Aba Tibetan and Qiang Autonomous Prefecture of Sichuan( Lixian, Maoxian, Song-

pan County, Hongyuan County and Heishui County), Kolo Tibetan Autonomous Prefecture of Qinghai( Jiuzhi County,

Maqin County, Tongde County, Xinghai County and Henan County) and Gannan Tibetan Autonomous Prefecture of

Gansu were determined as the best potential distribution areas. And the populations of F. unibracteata also fragmentally

distributed in Tibet and Yunnan. In addition, there were another five major environmental factors which exerted obvious

influence on its distributions, including altitude (40.8% ) , annual average precipitation(28% ) , maxmum temperature of

January(7.1%) , mean temperature of the driest quarter(6.6% ) and the precipitation variation coefficient(6.6% ). Tts

suitable ecological niche parameters were altitude around 2 700-4 500 m and annual average precipitation around 400—

1 400 mm. This study can provide a scientific guidance for conservation and cultivation of Fritillaria unibracteata.

Key words: Fritillaria unibracteata, MaxEnt, ecological factors, potential distribution, wild medicinal materials tending
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W, PR B G < PR rb At 7 (TR 9 A5, 1998)
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FIPTRMBOR . W5 DURE i =5 vh BA 1 5 1l
7355 A IR 23 A5 A R0 M LA RO LA R G
A —E R e AR (Bt i 55, 20125 T 214, 2010;
e LR L #8,2000) o AH EG Al LA 1] DT BE 3
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Table 1  Distributed data of Fritillaria unibracteata
KR I Hli A 3 A H
Data source Number Distribution
WP A1 A 10 P (BE R KRB B, mBE (FTi)
Field survey Sichuan( Lixian County, Maoxian County, Dayi County et al) , Yunnan( Gongshan)
NI 10 P (R R LLER) T (IR AR ESE)
Artificial cultivation Sichuan( Lixian County, Maoxian County, Hongyuan County et al), Qinghai (Maqin County, Jiuzhi County et al)
SCHR KA 66 U4 (EhRRR HREAE RS, DU CUESE) , HN (IR Fih 558) | Fifd (08 R 858)

Literature and samples

Sichuan ( Barkam County, Kangding County et al) , TiBet ( Batang et al) , Gansu ( Lintan County, Maqu County et

al) , Qinghai (Maqin County, Henan County et al)

2.2 EFEFHERE

TE MaxEnt BiRYE 5 78 JI U1k 8 5 45 1
7 W R[] A 25 DR 7 5 T I 8 D1 RE A K
H T AN [ AR (81 2)

%2 GER IR | Zad i e R T 48 U1 BES3 A TRk R
KT 0 BAEREFA 134, g A K3
BAESETA 54, 50 5 IR (40.8%) AR
K (28%) 1 A Eem R (7.1%) g T3 PR
(6.6% ) FUS TR 25 H ¥ (6.6%) . &L 5Tk %35 5]
89.1%, Hrh MK TTER S =ik 40.8% , VLW &
Bﬁfﬂliktﬁﬂ@ﬁ%@l% BEAh, B T

TR N 35.8% , 15 FE TR 1 1Y M STHRE N 23.5%,,
JIT L4 FRAE T 2 52 M) 5 4% DL B A 1 e T2 2 1Y
BT,

23 FEATETFTHH
MaxEnt A5 51 A] A2 45 2% F 25 58 DX 1 i 1 il £k

KA AT B AT 35 B DX (R, 1T 4 ﬁ%ﬂtﬂxlﬁlﬂf‘

PR 5% 0 ol A= 4K 52 i 79 LA £
mﬁiﬁﬂjiﬁmfﬁﬂ’ﬁﬁ/ﬁil I?E Tfi
(Alt 1) FUESFEK & (Bio_12) (& 3) , HEHAEFE
BERK T 0.15 B I /RN G Al 1K
FE2 700 m A AT, 558 DU REAEAE Al 015, Fifi
AR T v 58 DL B Y A K HE SRR S 3 K DN
FI3 500 m ZE A7, iR B TS ER UL BE A Bl VA . 24
TR K T4 500 m, 4K U‘lﬁfﬁﬁ’f%id\?
0.15, MIRIE B IS 25 DURERg A S T LUK Y 3
JEFEZ 2 700 ~ 4 500 m, MAEF YR OK 1 7E 400
mm AT, I B RS R DR AR K A N, BEE 4F

®2 BAESEFHTTE

Table 2 Contribution rates of thirteen environmental factors

BT DU
Environ- & % Contribution
mental Description rate
factor (%)
Alel  IRK 40.8
Altitude
Bio_12 ¥Rk 28.0
Annual average precipitation
Tmax_1 1 AmEAiR 7.1
Maxmum temperature of January
Bio 9 f FEREPIIHEL 6.6
Mean temperature of the driest quarter
Bio_I5 /KRR AL 6.6
Precipitation variation coefficient
Bio_2  B#iRE%EH#HE 5.0
Mean temperature difference between
day and night
Bio_4  REEF AL bR 2 1.9
Seasonal temperature change of
standard deviation
Tmin_7 7 H&E&IKSE 1.2
Minimum temperature of July
Tmean_1 1 A PR 1.0
Average temperature of January
Bio_11 i Bk 0.8
Precipitation of the coldest quarter
Bio_11 i@ ZR0 - H i % 0.5
Mean temperature of the coldest quarter
Bio_18  IRHEZRIE [k bt 0.4
Precipitation of the most warm quarter
Bio_3 ARk 0.2
Isothermality
P-4 i K A N 5 DLRE Y A7 TR S 1 s

W/, AR B R K B AE 800 mm B, 3K #) T il
WE MMAE- PR K R T 400 mm S5 A & B
LU AR, B, AP RK & S e
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Table 3  Statistic alanalysis of areas according to province/autonomous region in potential distribution area
B/ X mi R Hi vt [ =M
Province/ Autonomous region Sichuan Gansu Qinghai Shaanxi Tibet Yunnan
AR LXK (km?) 52 289 3 240 390 256 0 0
The most suitable areas
EiEAE X (km?) 41 259 18 457 21 306 554 1343 172
High suitable areas
EA X (km?) 51 514 15 849 39 739 828 20 740 4 706
Suitable areas
1A ORI (km®) 145 062 37 546 61 435 1 638 22 083 4 878
Total areas of suitable areas
A SHEA (km®) 486 000 453 700 721 000 205 800 1228 400 394 000
Total areas of provinces
di e E RS (%) 1.54 0.38 0.63 0.01 0.22 0.05
Proportion of all over the country
AT ARG (%) 29.81 8.23 8.52 0.79 1.79 1.23

Proportion of provinces

4 400 ~1 400 mm,
2.4 BEEE DUEHE M XI5

iz F ArcGIS JZK 5 1 MaxEnt A5 (1% 75000 25
S A5 0 8 DR AR R A 3 R DX A A L L ]
4, NE 4w, G FHEE 0~0.15 JmE 28 D)
AETE 2B X, 5 8 DURE I AR X 43 5 A X ] 3 H
F6450.15~0.33 MARIE A X, 250 46 5 158 1
T, R R G R AR R, LA AR 2 B R A P A
BRI A 8 PR %K 0.33~0.57 M A IX, EE
SYATTET 6 B H A 48w, DO H PO 5 38 B e 2
0.57~0.64 A &y id A X, 3 850 A 16 7 1 4 R I8
T EA N HR 4 R 8 H R R 6 N HL X DL e
N BT3GR JE 7 196 M b DX 5 35 B8 %K 0.64 ~
0.96 Ay e {3 AR IX, 3 B4 A DR 3 2R X — 3
TEAE M XAEA A (X)) 19 ARG T LR 3, id
Az X1 R RN IR DY 1T (145 062 km*) | T I
(61 435 km*) . H il (37 546 km?) . V4 jif (22 083
km?)  THOI 45 5 58 7%, DO 1] BT 300 P S8 iR 1 IE N
(R %R 2 MR UK B AFHLIX) H
ARG HE RN (AR E FRID B[RRI
B TR AR X)) A KCH R 4 H R R R
DX 2 I 58 DB A3 (A PR AE R IX

3 W H 4w

MaxEnt #5382 H3 45 1) Fl 119 43 A3 s BCH8 0 22 Fi
PRI | R W Al o A R B R R, AR S X )
TSI AR XA R AT T AS R 5 SR FH e R 45
RIS G PR B R GE, I i A OB R IR T
FAAYBRASE AP HD S b 8 Ay | FEA BT 55 1 I 25 D
RER) EZ A XD i CH R PR =8, O
454 26 UGG K- 0F 58 DURE AT AE 434 X AT
T3 B A R o, ARETE T P 2504 77 1l
T HEAE T BAE ERSE) (TCMGIS-1) X5 55 UL
TS EAPER T A 5T R 0 b BRSO K AR S R T
BT, 19 ) A 45 R R A, B A AR
ABIFGE TR 45 2R 8 7 I 5 DL B3 R X 2 B A T
D NSl N e N S e S A U TR
e AR (B B LU E AN E ROK R
SEHLDC) (H A RO FIE M (AR B I E
[l 2L Il pg E i X)) DLKH R 8 H R
FI A M b DX I 5 DURE f AR 38 N7 X, BF Ah i 4
ANEWNE A KB MG EE M CA
M55 LB 10 2 5% e o, RGN TR 0 AR L, 13X
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FHER

Environmental variable

- ' e

TE: a. WEEDUEEAE; b, W5 DLELR S,

Note; a. Flower of Fritillaria unibracteata; b. Fruit of F. unibracteata.

BT I DUREAG B AP A BT

Fig. 1 Growth environment of Fritillaria unibracteata

EEEFIEENG B TR ETIYIE

Jackknife of AUC for fritil/laria unibracteata

Altt ) ' . | W xz=

Bio 11 | Vl:thout variable
Bio_12 1 . Vﬁﬁ%ﬁy variable
Bio_15 10 emezs
Bio_18 e With all variable
Bio_19 g

Bio_2 4

Bio_3 g

Bio 4 4

Bio_9 4

Tmax_1 4

Tmean_1 4

Tmin_7 .

0.76 0.78 0.80 0.82 0.84 0.86 0.88 0.90 0.92 0.94 0.96 0.98
FitE TIE4FErhs TRIEFR(E AUC

K2 A5 T AE MaxEnt 5851 v B0 5 58 D1 REFE 23 A5 Y STk R
Fig. 2 Contribution rate of environment factors in MaxEnt modeling for predicting

the potential distribution of Fritillaria unibracteata
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Response of Fritillaria unibracteata to altitude
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Fig. 3 Response curves of altitude and annual average precipitation
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Fig. 4 Core potential distribution area of Fritillaria

unibracteata in China
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