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Abstract: Based on 24 current valid distribution records and 9 bioclimatic variables of Sorbus amabilis
Cheng ex Yii, its current geographical distribution characteristics and potential distribution area were
explored by using MaxEnt model and GIS technology, and main climate factors restricting its potential
geographical distribution were evaluated. Meanwhile, suitable distribution range of S. amabilis and its
variation in 2050 and 2070 were predicted under climate scenarios of RCP4.5 and RCPS8. 5. The results
show that S. amabilis is horizontally distributed in north latitude of 24°57'-31°19" and east longitude of
109° 01’ = 120° 17', and its current geographical distribution shows narrow and discontinuous
characteristics. Compared with the area of whole research area, percentage of area of total suitable area of
S. amabilis is 12. 00% under current climatic condition, and S. amabilis mainly distributes in southern
Anhui, southeastern Zhejiang, southeastern Fujian, southwestern Hubei, southeastern and northern
Chongqging, and northeastern Taiwan; main bioclimate variables affecting its current potential
geographical distribution are temperature ( mean diurnal range of temperature, mean temperature of the
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warmest quarter, and annual mean temperature) and precipitation ( annual precipitation and precipitation
of the warmest quarter) , and the effect of temperature is greater than that of precipitation. Under four
future climate scenarios, areas of suitable areas of S. amabilis at different classes decrease with different
degrees compared with those of current suitable area, and the suitable area shows a tendency to transfer to
higher altitude area in general ; compared with other three future climate scenarios, the anomaly degree in
2050 under the climate scenario of RCP4. 5 will be the highest; annual precipitation, precipitation of the
warmest quarter, and mean diurnal range of temperature may be the important climate factors leading to
change in suitable area of S. amabilis. The research results above mentioned can provide valuable
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information for management and conservation of germplasm resource of S. amabilis.
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Table 1 Basic information of 24 valid distribution records of Sorbus amabilis Cheng ex Yii for MaxEnt model prediction

FEa R
No.  Location Latitude Longitude Altitude  Source!’
1 Wi & Je % 1 K BH L0 Fengyang Mountain, Longquan City,  N27°53’  E119°11’ 1685  SRSPE,2151C0001K00013954
Zhejiang Province
2 bR N - = N = I 1 Dayang Mountain, Jinyun County, N28°28’ E120°17’ 1 450 SRSPE,2151C0001S60005864
Zhejiang Province
3 WHT A I % T PSR H I West Tianmu Mountain, Lin’an City,  N30°22' E119°25" 1620  SEHIHZE Field survey
Zhejiang Province
4 WHITA IR T T B H AR P X Qingliangfeng Nature Reserve,  N30°07'  E118°53' 1700  ScibiA#r Field survey
Lin’ an City, Zhejiang Province
5 GRS BWE % F AR X Qingliangfeng Nature Reserve, Shexian — N30°06’  E118°52’ 1 460 SEHLEAT Field survey
County, Anhui Province
LA B = BH4E Sanyang Town, Shexian County, Anhui Province N30°04’ E118°50' 1 350 CVH,NAS00370549
TRUA ¥ T B Il K BF 9% Yupingfeng, Huangshan Mountain,  N30°07’ E118°10’ 1716 SEHLEAT Field survey
Huangshan City, Anhui Province
8 R4 ¥ T ¥ 1L 4R {5 1% Shixinfeng, Huangshan Mountain,  N30°08’  E118°11’ 1 680 SLHLIEAT Field survey
Huangshan City, Anhui Province
9 Z A LT B 1 HE & 55 Paiyunting, Huangshan Mountain,  N30°09’  E118°10’ 1612 SEHIHA Field survey
Huangshan City, Anhui Province
10 AR B T B L 85 JJ 1% Jiandaofeng, Huangshan Mountain, — N30°06’  FE118°08’ 1200 S Field survey
Huangshan City, Anhui Province
11 LA T I T B LW F K Shizilin, Huangshan Mountain, Huangshan — N30°10"  E118°11’ 1217 SEHLEAT Field survey
City, Anhui Province
12 LR e H OIS [ AREYT X Mazongling Nature Reserve, Jinzhai N31°19’ E115°42’ 1 400 SCHR Literature
County, Anhui Province
13 BHAHEESFEERIIE [ REYX Tiantangzhai Nature Reserve, Jinzhai ~ N31°07"  E115°47' 1580  SEHbIHAS Field survey
County, Anhui Province
14 ZEAAE I E DK MY Majiahe Forest Farm, Huoshan County,  N31°06" E116°12’ 1200 CVH,NAS00370573
Anhui Province
15 Wb % M E K 4% H R {4 7 X Tiantangzhai Nature Reserve,  N31°05'  E115°46’ 1610 S Field survey

Luotian County, Hubei Province
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#R1 Table 1 ( Continued)

e i G £2353 HH/m  RIEY

No.  Location Latitude  Longitude  Altitude  Source"

16 Wb % E K 3 %8 H SR {4 7 X Tiantangzhai Nature Reserve,  N31°06"  E115°47' 1252 CVH,CSH0092883
Yingshan County, Hubei Province

17 VIPEA T E B4 10 B 2k £ 97 X Tongbo Mountain Nature Reserve, — N28°07'  E118°13’ 991 SCHR Literature
Guangfeng County, Jiangxi Province

18 JTPEAHTIE I L [ SR X % 5 111 Huanggang Mountain, Wuyi ~ N27°52'  E117°48’ 1765  SHWIETE Field survey
Mountain Nature Reserve, Yanshan County, Jiangxi Province

19 A R A AR X FE X Zhumugang, Wuyi Mountain -~ N27°46"  E117°44’ 1 800 SCHK Literature
Nature Reserve, Jianyang County, Fujian Province

20 VIVE 48 v B o1l 8 Baihefeng, Wugong Mountain, Luxi N27°27' E114°10’ 1239 CVH,LBG21308
County, Jiangxi Province

21 JLV¥E 4 £ b B = ¥ (U Sanging Mountain, Yushan County, N28°54’ E118°04’ 1050  PPBC,1365054
Jiangxi Province

22 R AT S [ AR S IX Xingdou Mountain Nature Reserve,  N30°09'  E109°01' 1400  CVH,HIB34689
Lichuan City, Hubei Province

23 WEs EEEZEILA B Xiangsikeng, Mangshan Mountain, Yizhang  N24°57' E112°59’ 1 680 CVH,WUK424482
County, Hu’ nan Province

24 HIFG 4 B % B 2% 11 48 75 B Niubeiji, Mangshan Mountain, Yizhang N24°58"  E113°00 1 839  SRSPE,2151C€0001J00014660

County, Hu’ nan Province

U SRSPE WH A RHILZ & s HIG %5 FirA 0y & %55 SRSPE represents Specimen Resources Sharing Platform for Education, and the
subsequent code represents resource number of specimen; CVH b E B A D R A A S HJ5 95 PR i K 4B CVH represents Chinese
Virtual Herbarium, and the subsequent code represents bar code of specimen; PPBC A H [E#i 9 EULR E , H )5 % 5 A B A 45 PPBC represents Plant

Photo Bank of China, and the subsequent code represents ID of photo.
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E 1 MaxEnt ERFMNHRRSESETELEBRBEES X
Fig. 1 Potential distribution area of Sorbus amabilis Cheng ex Yii
under current climate condition predicted by MaxEnt model
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B2 MaxEnt EHEBMHRRSBEERTHELERBES TR

Fig. 2 Potential distribution area of Sorbus amabilis Cheng ex Yii under future climate scenario predicted by MaxEnt model
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R2 ARSEEHTELUERTARZREEXERHENL

Table 2 Changes in area of suitable areas of Sorbus amabilis Cheng ex Yii at different classes under different climate conditions

AN [ S5 0 2L X TR BT 5 et/ %

WA A A AT S i
- A Percentage of area of suitable areas at different classes ﬂﬂjffg ?féal)}% Gl
Period Chmat'e MRREE A X —RE A X BT AR X I A IX BB X Average suitability of current
scenario Low suitable  General suitable Medium suitable ~ High suitable ~ Total suitable valid distribution record!
area area area area area
HUL Current
1950—2000 7.69 2.22 1.26 0.83 12. 00 0. 70aA
KK Future
2050 RCP4.5 6.07 2.03 0.88 0.52 9.50 0.57bAB
RCP8. 5 2.99 0.95 0.45 0.23 4.62 0.38¢C
2070 RCP4. 5 3.11 1.01 0.49 0.21 4.82 0. 47bcBC
RCP8. 5 2.30 0.61 0.26 0.19 3.36 0.15dD

) &3 AN 6] 1K B RN b2y ) s 22 5 i 38 (P<0. 05) Filf it 3 (P<0. 01) Different capitals and lowercases in the same column indicate the
significant (P<0.05) and extremely significant ( P<0.01) differences, respectively.
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N30°

N25° N25°

o
N20° - . .J 0 500 k N20° 500 k
’/c:'? m m
1 b 1 A 1 1 b 1 1 1
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. $<0.00; | : 0.00<S=<20.00; [: 20.00<5<40.00; [M: 40.00<S<60.00; lM: S>60.00. S: ML Similarity. o . BLACA R/ fiid 5%

Current valid distribution record.

A: RCP4.5(2050 4F) RCP4.5 (in 2050); B: RCP8.5(2050 4F) RCPS.5 (in 2050); C: RCP4. 5(2070 4F) RCP4.5 (in 2070) ; D: RCPS. 5(2070
4F) RCP8. 5 (in 2070).

3 RRSBEEETHLEMEES XM S TIEALUER (MESS) 947
Fig. 3 Analysis on multivariate environmental similarity surface (MESS) of potential distribution area of
Sorbus amabilis Cheng ex Yii under future climate scenario
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: V4 H 2% Mean diurnal range of temperature; [0 : S50 M Isothermality ; M. 155 25 PR AR TR b

7% Standard deviation of variation of temperature seasonality; [l: ¥ iE 7= ¥J 7 Mean temperature of the wettest quarter; [M. 1% B% 7= 44 Mean

temperature of the warmest quarter; . F %K & Annual precipitation ;

 FEOKE 2T AR 5 R BX Coefficient of variation of precipitation

seasonality ; [lll: $HEZ=[% /K & Precipitation of the warmest quarter. o ; FURA RS #iiC 5 Current valid distribution record.

A: RCP4.5(2050 4F) RCP4.5 (in 2050); B: RCP8.5(2050 4%) RCP8.5 (in 2050) ; C: RCP4.5(2070 4) RCP4.5 (in 2070) ; D: RCP8. 5(2070

4E) RCP8.5 (in 2070).

B4 RRSEBESTEHELEMRAKDHXARAHELIEE (MoD) 4347
Fig. 4 Analysis on the most dissimilar variable (MoD) of current distribution area of
Sorbus amabilis Cheng ex Yii under future climate scenario
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®3 AT MaxEnt HEFNE 9 MEYSBELEENARENEREEE

Table 3 Contribution rate and permutation importance of nine bioclimatic variables used for MaxEnt model prediction

Gt YRR B Hf BT/ % A H T %
Code Bioclimatic variable Unit Contribution rate Permutation importance
biol AEF47E Annual mean temperature C 21.324 0.092
bio2 S5 H E 2% Mean diurnal range of temperature C 22.393 57.925
bio3 ZEIEME Tsothermality % 1. 678 0. 893
bio4 AT PEAR LI FR I 2E Standard deviation of variation of temperature seasonality C 0. 185 0. 000
bio8 RIEZEE Mean temperature of the wettest quarter C 0. 002 0. 002
biol0 B Z= 443 Mean temperature of the warmest quarter C 4. 864 29.707
biol2 AERE /K Annual precipitation mm 46. 585 4,182
biol5 [ 7K 5 ) 225 2R 5 R BU Coefficient of variation of precipitation seasonality % 2.052 3.499
biol8 F % 2= 7K i Precipitation of the warmest quarter mm 0.916 3.699
all [ ——— all ———— all ———
o hiol8 [ I ) o hiol8 [ T ] o biol8 —
= biol5 & I ] = hiol5 E I ] = biol5 I ]
£ biol2 2 I ) £ biol2 B . ) £ biol2 [ —
= biol0 £ I ] = biol0 E ] = hiol0 e I ]
bio8 = ] bio8 [C ] bio8 = I ]
I#  biod = I ] I#  biod = I ] EﬂE'H bio4 [ I ]
2 bio3 [ ] A bio3 [ 1 A bio3 [ ]
bio2 E I ] bio2 E I ] bio2 [ r—
biol —I— T T l biol — T T T ) biol T T T T )
0 1 2 3 4 5 05 15 25 35 45 55 0.75 0.80 0.85 0.90 0.95 1.00
TERRE 23 25 AR LS Test gain ZANH TARFFERTZ T i

Positive regularization training gain

Area under the receiver
operator characteristic curve

TR ERIER A SR P 53 ) B B — A R Mtk HEBRIE — AR W S A0 e R FH B A= S8 3k 1Y MaxcEnt BRI TS5 2R Grey, white,
and black bars represent prediction results of running MaxEnt model with only bioclimatic variable, without bioclimatic variable, and with all bioclimatic
variables, respectively. biol ; AFE41E Annual mean temperature ; bio2 . SEH) H 2% Mean diurnal range of temperature; bio3 SR Isothermality ; bio4 .
T T A AL O BRIE 2 Standard deviation of variation of temperature seasonality ; bio8: xIEZ=#4 il Mean temperature of the wettest quarter; biol0.: it
1% Z= 34778 Mean temperature of the warmest quarter; biol2. AERE K3 Annual precipitation; biol5; [ 7K 1 1 225 PR AR S 28X Coefficient of variation of
precipitation seasonality; biol8: fzl&Z=#/K i Precipitation of the warmest quarter; all; i AE# S E4E & All bioclimatic variables.

B 5 FTF MaxEnt 22 FNAE 9 MEWSIZELTER Jackknife #5545 R

Fig. 5 Jackknife test result of nine bioclimatic variables used for MaxEnt model prediction
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