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Abstract: The ecological niche divergence between Cerasus cerasoides and its allied species C.
campanulata was analyzed, and the changes of their potential distribution under climate change
(CCM3) for 2100s were predicted. By collecting the geographical coordinates of its actual distribution,
the BIOCLIM model was used to simulate the range of modern suitable areas and predict the change
of their potential distribution under climate change (CCM3) for 2100s. The dominant climatic factors
were determined by principal component analysis and correlation analysis. The differences between
two species in climate limiting factors were analyzed. In addition, the receiver prediction effect was
evaluated using the receiver operating characteristic (ROC).The results showed that: (1) The actual
distributions of C. cerasoides and C. campanulata were covered most areas of the south of the
Yangtze River in China. The contemporary distribution centers were located in the Yunnan-Guizhou
Plateau, the Wuyi Mountain Range and the Nanling Mountains. (2) Under the future climate change
situation (CCM3), the range of potential suitable areas of C. cerasoides and C. campanulata would
decrease. The suitable habitat in southwestern (C. cerasoides) and southeastern China (C.
campanulata) would be significantly reduced, while that of C. campanulata in western Hunan would
increase. (3) Principal component analysis (PCA) and correlation analysis indicated that the annual
precipitation (biol2), precipitation of the driest quarter (biol6), precipitation of the warmest quarter
(biol8) and temperature seasonality (bio4) were the major factors influencing the geographical
distribution of C. cerasoides and C. campanulata. “Radiator variability” is the most important
environmental factor causing the difference in the distribution of two species. (4) Both of the AUC
values of C. campanulata (0.816) and C. cerasoides (0.799) were higher than that of the random test
(0.500), which indicated that the BIOCLIM model could accurately predict the distribution of C.
cerasoides and C. campanulata. Our results will be an important guide for the study of conservation,
identification and phytogeography of C. cerasoides and C. campanulata.

Key words: Cerasus cerasoides, Cerasus campanulata, Geographical distribution, Climatic limited
factor, BIOCLIM model

F Rk (Cerasus cerasoides) S AEVERE (C. campanulata) NVEJE (Cerasus) FHFA 1
BY A AR, B PR RERR M. HAR R AMRORIR T 7 WS AEIE )
FEWIRAE . Horh, @Bk A s &AL, ZAETIAEMK D, K 1300~2200 m, 52
Don David T~ 1825 £ K ILIHT A B AERERk A28 @ LI PEAE, 2 45 T I pkb Bk 2k, 4Kk 100~
600 m, & Maximowiczi T~ 1883 SR RAIH M (ATHER&FHIZE, 1984, 1986) . ZR1, HM
ANPFR RIS, Fo o AL — B AFE RS, Hil4n 1910 4F, Koidzumi #P {EEBEE A &
AR AR, KAy 4 N Prunus cerasoides var. campanulata; F.'55% (1993) Kk FMEJEAE
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(Hijmans etal, 2001; #FF, 2011; K545, 2017) o 14k, DIVA-GIS Mufi G s fe it — %
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YIRS TE . 0T 0 RHNER AT B AR BRI AR YR BRI P ER R EE A

L. AR

L. 1 W00 53 A B WS B B b 384 A7 ] 23 11
(D) RIEEFEATFEILEFE (http:// www.nsii.org.en/) « HEIEYEEGZE (PPBC;

http://www.plantphoto.cn/) « " [E B rALE (CFH; http://www.cth.ac.cn/) PLK BV R R IR
SCHRBERE (BREIDESE, 1999; B R, 20065 J5f, 2007) FRECATGAG R . MHEREE 1R LA
W%, BRI EMN LI MR AL, RAILIIG 186 MFE#h /A0 M5 B s bk
82 Zkitaxk, BRHAEPEE 104 250k, (20 FIF A B HUAAAR 22 ) Google Earth FREUREAS 7341 mi )
LR, KT Excel 2013, AL CAEAX .  (3) #T DIVA-GIS (Version7.5) #AF4

(http://www.diva-gis.org) , PLHEEHATEIX R EHE CF#0E B SRR ERE B RS0 Wk
http://nfgis.nsdi.gov.cn/) A E, TN ZEVERk S B AE Bkt B 23 A H0H , 2o ) S ot 2 23 A 1

E: ARBEOARAFERIEE (m) .
Note: The colors represent the different ranges of the altitude (m).
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Fig.1 Actual geographic distribution of Cerasus cerasoides and C. campanulata
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(3) %, FIH PAST3 (Version3.14) A (http://folk.uio.no/ohammer/past/) X Fr 3R EX 1<,
A8 B A4 34T £ 43 43 (Principal component analysis, PCA) , 8B 534S RS A% KT 72
AT KR AR KN, 3 1 U7 ZE DURR AR ORI e = E AR 1 BJE, B A S A,
IR B BA ARG (r>0.8) IR B A o R v 2 Ak AN B L E AR 24 T S B8 A ) 22
AR T BbAh, BT 15 B0 AR L m 2Rk AN B e Bk 1Y) PCA 4041 Bl 3£ PAST3
2o AR AT BT B R AT IEAS Hh AeA0h &, BRBE 25 A2 VA B il R -7 T ) 22 57
1.3 HEAYKS TR 50

ZRHE LAERFE 28 (Receiver operation characteristic, ROC) A& % B8 AN & H 1977
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B, 2016)

2 ZERAI A

2.1 Hu PRI A A% 5

AT FiKs BIOCLIM FEAIE AL /0 AT X Tl () 45 R K o8 dRIEAEX (00, REEIEAX (0~
2.5%) , HEEERX (2.5%~5%) , mEEERX (5%~10%) , WEEAEX (10%~20%)
BIEA X (20%~37%) 6 N2 . 1R Flora of China R, & A ARHE 3= B0 A4 1 V4 5 g 55
~ETEIEER; BIAEAERE R B AR TARE. T AR, TP, WL IR B, WL, bR
g s (B 2A FE 2B) , @R e e vk = B A T Hvis L X, LTS K
LU EAX (B 2A) o sk EZ 0 mEdbsd 21.58°~29.15°, KL 94.37°~105.83°[1 1k
X, F7E G 3 E Ve 4 B A = B O o i X A, FEDU ) R St A . B e PRk I 20 A XN
Jb4i 21.91°~30.32°. %4 105.78°~121.55°, [& Flora of China it 3% 43 AR X 4b, L7 2 H )
HilX, MEHRFE TN M. WA, WIALTER SRR S AR a0 G S oA B e vE Bk )
WAE AT . ZEMTHH T 0 A0 s JevbAs, DL Anth s 28, A AR 1 ME
FETE AEAE, 15 1o 1P AE NGt AP 25 B, 2R84 PIEAE X TR B s @ pk i 3R
SATROALT =t E R, BRI B A O A T B BT R I ik (BT 20

FRARSMFARE T T, XK 2A FE 2B vl = Ak S B e Bk B AR o Ak SR BN
FEABL, 17T A DX MR 0 ) ER R B3, TN 1 A >R v 2 Pk B A e Pk ()0 B TR AR 4 /N . AR
Wi, fEnm T, m PRk & A VO K B B4 . AR IR, WiV PE R YL VG U RE S A
REGH . TARAGER, BPERERRE AT I8 Az B AT RE R IR R/ . SRTIAE CCM3 1BEE N, 151 R P 6
A REHTI R AR B AR RE & X .
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e Al GRS BRSNS A X LS AR B i Ak SR AE R R R T AE 23 AT
X R ILEA R C. SR S ek 2~ 2 M.
Note: A. Potential distribution range and the suitability under the current climate scenariol; B. Future
potential spatial areas and suitable existent level; C. Current abudance analysis.
K 2 = ZE VR AN B E ARk B AT A R 5 2 P O
Fig. 2 Geographical distribution pattern and suitability analysis of Cerasus cerasoides and C.
campanulata

22 FRAUER T

19 AP 18] AT BEAFAE — e A SCHE, BdEId PCA MIAHIGPE M AT, e HAH S PRSI
HAES A i AR 57 R 8 B E B T (RREE, 2018) o« RARIRERKE (biol2) « &
BEFEWNE (biol6)  HIEEMHEME (biol8) . MMEFITEMT % (biod) 2520 = AR Bk &
PPAEPERE Y NS AR X R AUER I 7, 4 AR FAE S A (BHERERD At
SR BN TS A B s 660~2019 (1223~2233) mm. 380~1 173 (578~1119) mm. 380~
1173 (446~1119) mm 1 326~565 (488~924) Chr#E2%x100) o B FIHRRIN 4 N F T
AR T T PCA 255 EoR, T4 1 f2 (PC1 A1 PC2) AIf#ERE 96.61%(14 % . HT PCl
FPC2 XIS AT AT o 20 (B 3) , SRR, m Rk RI B ARk A o A R
oy NP, —REEORE B A0 S, 57— R0 BRIk i o A i, R
ANVIFRIRAT 3 A1 10 Bl 1) A2 e s AP AE W R 22 57 o K V9 3 20 A1 R IR 11 R 5% (R 7 R A0 B 7 B A T
PR BT R IERS At AT S (B 4) , SRR S BN & F N E (biol2) JEEDN
900~1050 mm, FH{EMEBkIEERENE (biol2) JLFEIAN 1500~1 650 mm; HodE & KR
M (biol6) =AMy 800~900 mm, FFIEHEPE N 700~800 mm; el & (1) 5 Mk 2= 4 i &
(biol8) Bk )y 600~700 mm, PHAEHEBEN 500~600 mm, ik & K E T TT %
(biod) = #HHEREHY 390~420 (FR#EZEX1000 , BHAEREREAN 660~720 ChR#EZEx100) o St [
ORI R CINEAR SRR P E ISR, RS SRR 2 A AN B e
AL ZE R i E IR T (84 .
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Note: bio12. Annual precipitation; bio16. Precipitation in the wettest season; bio18. Precipitation in
the warmest season; bio4. Variance of seasonal temperature change. The percentage of variance
explained by each factors is indicated in parenthesis.

Kl 3 3T PCA B3 K7 PC1 Rl PC2 (1075 7 M B RN 16 AR Bk 431 P
Fig.3 Distribution of Creasus cerasoides and C. campanulata between factors PC1 and PC2 calculated
by PCA
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TE: biol2. E[#/KE; biol6. BIBZFEFEME; biol8. FMETFEM&E;
biod. i JEF AT %
Note: biol2. Annual precipitation; bio16. Precipitation in the wettest season; bio18. Precipitation in
the warmest season; bio4. Variance of seasonal temperature change.
P 4 e TP B Bk A 6 P B IR 1) A 45 PR 1 A B A L) 1

Fig. 4 Frequency histogram of the limiting environmental factors of C. cerasoides and C. campanulata
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M 5 ATLAE H, ROC i nt i 2 Pk B e e bk I T &5 IR 4T« =i 2k AUC 1)
15 0.799, $PAEPEBEIY AUC ik 0.816, 398 2 & T RN AUC (0.500) , 1B BIOCLIM
B TIN5 R AT, AT LA T v Ak S B A R 1 23 A

A — ROC_1, 0799 B — ROC_1,0816
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Note: A. C. cerasoides; B. C. campanulata.
Kl 5 5T AUC @@tk (AUC=0.799) ALk (AUC=0.816) ROC HhZktiLs
Fig. 5 ROC curve based on the AUC area of C. cerasoides (AUC=0.799) and C. campanulata
(AUC=0.816)
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BEER (1993) MWK B PSR A B AL R FOAR AR I, P 10 3 2 DO (A T
FIARRIFAE SIVERIZE A, A I 220 T e R Bl i) /N URAEE AR 9% . JnfRER (2008) 18
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