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Abstract; Based on the latest classification system, the list of endemic species of Vitaceae in China was
updated, the point distribution data and county-level areal distribution data were integrated, the
distribution centers of endemic species, widely distributed endemic species, and narrowly distributed
endemic species of Vitaceae were mapped, the suitable habitats of some endemic species of Vitaceae in
China under future climate change were simulated by using the MaxEnt model, and species with narrowed
distribution ranges in the future that deserve close attention were identified. The results show that endemic
species of Vitaceae in China are abundant, with a total of 94 species belonging to 12 genera, and the
hotspots are mainly concentrated in central, southeastern, and southwestern China. The hotspots of
narrowly distributed endemic species of Vitaceae in China are mainly concentrated along the southwestern
border and southeastern coastal areas, while the distribution pattern of widely distributed endemic species
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is basically consistent with that of all endemic species. The MaxEnt model simulation result shows that

under future climate conditions, 33 of the 42 endemic species of Vitaceae in China show an evident

expansion tendency in both future total suitable habitats and highly suitable habitats, while 9 endemic

species show an obvious shrinkage tendency in future total suitable habitats or highly suitable habitats;

the future total suitable habitats of 37 of the 42 endemic species of Vitaceae in China show a tendency to

migrate towards high latitude areas in the north or high altitude areas in the west. In conclusion, the

hotspots of endemic species of Vitaceae in China are all located in areas with extremely rich biodiversity
in China, but the protected areas near some hotspots are small and scattered, resulting in low protection
effectiveness. It is recommended to integrate scattered protected areas nearby, and establish larger and

more connected national parks or nature reserves.
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Table 1 The list of endemic species of Vitaceae in China"

P Species A/km? || #Ff Species A/km? P Species A/km?
52 1 A7 Vitis mengziensis * 2 578.41 || H-XI AT Viiis Jjinggangensis 11 123.32 || AL CHE Tetrastigma lenticellatum 88 895.69
FNE R NCHE Tetrastigma longipedunculatum * 3 252.25 || Bl KK Cayratia lanceolata 11 665.19 || 1R FENCHE Tetrastigma papillatum 99 297.57
R FURYEE Cissus pingtungensis * 3 284.68 || & 75 B ICHE Tetrastigma jinxiuense 12 430.12 || BIUHAG Vitis wuhanensis 124 243.86
T SRAE Vitis longquanensis * 3918.77 || i LN Tetrastigma pseudocruciatum 16 386.46 || KAHHLED Parthenocissus feddei# 130 434.04
1 235045 Causonis montana * 4 089.58 || & T HENCHE Tetrastigma funingense 17 403.69 || KERATHE Yua austro-orientalist 130 645.05
SR 585 Causonis wentsiana 4.089.58 || U5 8%E Pseudocayratia speciose 18 329.14 || Z201 % Vitis hancockii# 149 358.10
AL LA Pseudocayratia orientalisinensis * 4 177.27 || WK% Vitis fengqinensis 20 547.24 || = ERIEHE Tetrastigma yunnanense# 177 533.10
2205 ER @ Tetrastigma lanyuense 4236.51 || £LMA#i %] Vitis erythrophylla 20 954.91 || Bert- % Vitis tsoi#t 235 815.54
Wi-F 1117825 Vitis shizishanensis * 4304.26 || Z&UST 4] Vitis ginlingensis 22 381.41 || ERAFEA Vitis bellula# 268 270.97
BRI e 325 Ampelopsis wangii * 5 163.34 || G BENCHE Tetrastigma lincangense 22 695.89 || 5 AU L BAE Pseudocayratia 271 423.21
T BEAEHE Cyphostemma dehongense 5269.60 || ZIRHIAG Vitis luochengensis 28 309.42 || dichromocarpat

SR FRNEHE Tetrastigma jingdongense 5 403.12 || 2N R ICHE Tetrastigma lineare 29 203.35 || K4S Vitis wilsoniaet 297 136.00
&IV Vitis jinzhainensis * 5 408.17 || PYXURAN EENCHE Tetrastigma 31 123.42 || /INM3i% Vitis sinocinerea# 301 370.74
VU IR B Ampelocissus butoensis 5 572.90 || xishuangbannaense SPINE A Nekemias chaffanjonii# 330 492.11
= Vitis sinoternata * 6 791.46 || ZFEHIA] Vitis yunnanensis 33.979.17 || BIEEHIAG Vitis chungiit 372 310.32
FLUGAGE Vitis ruyuanensis 6 836.88 || 515 FENCTHE Tetrastigma formosanum 34 855.83 || F18% Ampelopsis japonica# 421 226.70
SCHE B Vitis wenxianensis * 7 126.03 || BEPG35 %] Vitis shenxiensis 37 230.02 || X0 T Tetrastigma hypoglaucum# 425 410.04
F HHI%T Vitis bashanica * 7 238.93 || BRI 80%F Causonis medogensis 41 139.89 || K42 Nekemias megalophylla# 433 406.99
R SENCHE Tetrastigma yiwuens 7 993.41 || Pk CHE Tetrastigma xizangense 41 139.89 || FEM-H1H3 Parthenocissus henryana# 458 453.83
SR NERHE Tetrastigma venulosum 8 429.04 || St ENEHE Tetrastigma jinghongense 41 660.02 || ZXFIHI 4] Vitis chunganensis# 499 912.89
SRBUEHI A Ampelopsis tomentosa 8 749.24 || I P4 SR IEHE Tetrastigma kwangsiense 43 344.66 || LEMHUHR Parthenocissus laetevirens# 532 591.94
IR % Vitis menghaiensis * 9 054.78 || BREHE Ampelocissus artemisiifolia 43 523.71 || 254 Vitis piasezkii# 626 918.58
Wi WK Vitis zhejiang-adstricta * 9 348.67 || LRI T 4555 Cissus austroyunnanensis 44 137.94 || = EENCHE Tetrastigma hemsleyanumi# 637 245.65
T4 R Nekemias gongshanensis * 9 482.77 || JF LU A% Vitis hui 48 689.43 || MEM- %57 Viiis betulifoliatt 859 487.85
LIAERENCRE Tetrastigma subtetragonum * 9 703.13 || 4K L8 %F Causonis cardiospermoides 51 395.21 || SAHUHE Parthenocissus dalzielii# 903 170.60
5N %G Vitis wenchowensis * 9 782.41 || 425 %5 Ampelopsis acutidentata 53 541.37 || ¥ SRAEHIE Ampelopsis bodinieri# 1 078 180.22
BRI Cayratia menglaensis 9 787.08 || ZX[CERNCHE Tetrastigma tsaianum 72 200.13 || BLHE Vitis bryoniifolia# 1 117 905.65
) BHAG % Vitis xunyangensis * 9 835.81 || WAL % Visis silvestrii 73 456.46 || KA % Viis davidiit 1 208 080.38
EAELL % Vitis baihuashanensis 10 632.75 || f4E 2 IEHE Tetrastigma ceratopetalum 84 706.81 || 7N A Ampelopsis humulifolia# 1323 170.75
ST T Cissus wenshanensis 10 672.63 || He M Hb 53 Parthenocissus suberosa 86 154.75 || LLF5 % Vitis amurensis# 1 803 752.75
B dE % Ampelopsis mollifolia 10 745.25 || /N8R Parthenocissus chinensis 86 377.30 || L3k M7 % Ampelopsis aconitifolia# 1 967 659.89
BRI ZEE Pseudocayratia pengiana 10 892.42 || 39 /£ Hi% Vitis lanceolatifoliosa 86 677.99 || =LA Ampelopsis delavayana# 2 587 380.34

DA, 5 IX (E) I Area occupied by each district (county). * ; BIBHFEA Fl Narrowly distributed endemic species; #: INiikezay it Widely distributed

endemic species.
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Table 2 Significant climatic factors used to predict current and future distribution areas for different species of Vitaceae

S AEN D Significant climatic factor!

Y)FP Species

53 i 4G Ampelopsis aconitifolia Biol ,Bio2,
RAK k% Ampelopsis acutidentata Bio3, Bio4,
W5 ME R A Ampelopsis bodinieri Bio3, Bio4,
=M Ampelopsis delavayana Bio2,Bio3,
HEM A Ampelopsis humulifolia Bio3, Bio7,
3% Ampelopsis japonica Bio3,Bio5,
SPI2E S Nekemias chaffanjonii Bio2,Bio5,
K25 Nekemias megalophylla Bio2,Bio3,
N HIER Parthenocissus chinensis Bio4, Bio6,
S AR Parthenocissus dalzielii Bio2,Bio4,
AR Parthenocissus feddei Bio2,Bio4,
A48 Parthenocissus henryana Bio2,Bio3,
LRI AR Parthenocissus laetevirens Bio2,Bio3,
SRS E Pseudocayratia dichromocarpa Bio3, Bio5,
FHAE R NCIE Tetrastigma ceratopetalum Bio2,Bio3,

B EEICHE Tetrastigma formosanum

Bio3,
,Biol5,Biol6
,Bio8,Biol3,Biol5,Biol9

Bio5
Bio6

Bio4,
Bio8,
Bio8,
Bio6,
Bio4,
Bio7,
Bio5,
Bio5,
Bio4,
Bio5,
Bio6,
Bio7,
Bio9,Biol2,Biol4,Biol8

Bio7,Bio8,Biol3,Biol5,Biol9

Bio6,Bio8,Biol0,Biol3,Biol5
Biol3,Biol7

Biol2,Biol5,Biol8
Bio7,Bio8,Biol2,Biol3,Biol5,Biol8, Biol9
Bio6,Bio8,Biol5,Biol18,Biol9
Biol2,Biol8,Biol9
Bio6,Biol2,Biol5,Biol7,Biol8
Bio8,Bio9,Biol2,Biol4,Biol5,Biol8
Bio6,Bio8,Biol2,Biol5,Biol8
Bio8,Bioll,Biol4,Biol5,Biol8
Bio7,Bio8,Biol4,Biol5,Biol7,Biol8
Bio9, Biol7,Biol8
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#%R2 Table 2 ( Continued)

PFh Species

S D Significant climatic factor!

=R CHE Tetrastigma hemsleyanum
TR ICE Tetrastigma hypoglaucum
St CHE Tetrastigma jinghongense
JUPEERICHE Tetrastigma kwangsiense
B FLEENCRE Tetrastigma lenticellatum
1578 FENCHE Tetrastigma papillatum
SRR ICRE Tetrastigma tsaianum

PE XU NCRE Tetrastigma xishuangbannaense
7P R CRE Tetrastigma yunnanense
1142 Vitis amurensis

FN A Vitis bellula

MEM-325 Vitis betulifolia

A Vitis bryoniifolia

R % Vitis chunganensis

) 5% 7 %8 Vitis chungii

TS Vitis davidii

ZEM A Vitis hancockii

DAL %G Vitis hui

X T2 Vitis lanceolatifoliosa

B YR 4 Vitis luochengensis

AR A Vitis piasezkii

BTG5 % Vitis shenxiensis

/MR Vitis sinocinerea

B4 Vitis tsoi

[ ik #i4 Vitis wilsoniae

I % Vitis wuhanensis

Bio2,Bio5,Bio6, Bio7,Bio8, Biol5, Biol6, Bio19

Bio3, Bio5, Bio6,Bio7,Biol2,Biol4,Biol5
Bio3,Bio9,Biol3,Biol4,Biol8

Bio2,Bio6,Biol0,Biol6
Biol,Bio3,Bio4,Biol3,Biol5,Biol7,Biol8

Biol, Bio2,Bio5,Biol6,Biol7,Biol8
Bio2,Bio3,Bio6,Bio7,Biol5,Biol8,Biol9
Bio3,Bio7,Biol3,Biol4,Biol7

Bio2,Bio3,Bio4,Bio6, Bio7,Biol2,Biol4,Biol5,Biol9
Bio2,Bio3,Bio4,Bio8,Biol2,Biol3, Biol5
Bio3,Bio6,Bio7,Bio8,Biol0,Biol12,Biol7,Biol8
Bio2,Bio4,Bio6,Biol2,Biol5

Biol, Bio2,Bio3,Bio5, Bio7,Bio8,Biol5, Biol8

Bio2,Bio3, Bio4,Bio5, Bio8,Bio9,Biol5,Biol7,Biol8,Biol9
Biol, Bio2,Bio3,Bio5,Biol4,Biol5,Biol6,Biol8,Biol9
Bio2,Bio5,Bio7,Bio8,Biol1,Biol2,Biol5,Biol8
Bio2,Bio3,Bio4,Bio8,Biol0,Biol5,Biol7,Biol8
Bio2,Bio3,Bio6,Biol2,Biol4,Biol5,Biol7,Biol9
Bio2,Bio3,Bio4,Bio5, Bio8, Biol12,Biol4,Biol8
Bio2,Bio6,Bio7,Biol3,Biol6

Bio3,Bio4,Bio6,Biol5,Biol8
Bio2,Bio6,Biol5,Biol8,Biol9
Bio6,Bio8,Biol0,Biol4,Biol8

Bio2,Bio3,Bio5,Bio7,Bio8, Bio9,Biol5, Biol6,Biol8, Bio19
Bio2,Bio3, Bio4, Bio5,Bio7,Bio8,Biol1,Biol2,Biol5,Biol8
Bio2,Bio7,Bio8,Biol0,Biol5,Biol7,Biol8

D Biol; 4EFHT i Annual mean temperature; Bio2: B2 H #{H Mean diurnal temperature range ; Bio3: 251k Tsothermality ; Bio4; JiEZTT
H:AE AL Temperature seasonality; BioS: #cl H 5 # i Max temperature of the warmest month; Bio6: #¢#% H # ik Min temperature of the coldest
month; Bio7: 4F{EAE 4k 35 Bl Temperature annual range; Bio8: fwilZ=#Jl Mean temperature of the wettest quarter; Bio9: fix T-ZE#J Mean
temperature of the driest quarter; BiolO; g 2R Mean temperature of the warmest quarter; Bioll . 3 ZEE Mean temperature of the coldest
quarter; Biol2; AERE K Annual precipitation; Biol3: B H Pk E Precipitation of the wettest month; Biol4. T HBKE Precipitation of the
driest month; Biol5: FE/KiEZE1 4L fk Precipitation seasonality; Biol6: el Z=[4/K it Precipitation of the wettest quarter; Biol7: Hx T ZERE/K i
Precipitation of the driest quarter; Biol8: B Z=[#% /K &t Precipitation of the warmest quarter; Biol9: #i% ZE[# /K i Precipitation of the coldest

quarter.
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Table 3 The statistical results of endemic species of Vitaceae in China')

ES WES NES ES WES NES

J& Genus J& Genus

n P/ % n P/ % n P/ % n P/ % n P/ % n P/ %
PR EIR Ampelocissus 2 2.1 1 3.6 || 4+ RHEE Nekemias 3 3.2 2 7.7 1 3.6
AR Ampelopsis 9 9.6 5 17.9 2 7.1 || HERJE Parthenocissus 6 6.4 4 14.3
KRR Cayratia 2 2.1 1 3.6 || 15384 Pseudocayratia 4 4.2 1 3.6 1 3.6
5808 )E Causonis 4 42 2 7.0 || BICHEE Tetrastigma 23 245 3107 6 214
IR Cissus 3 32 1L 3.6 || W#EIE Vids 36 383 12 428 12 4238
HEERE Cyphostemma 1 1.1 1 3.6 || fiENE Yua 1 1.1 1 3.6

DES; BAfl Endemic species; WES: [~ Hi 458 # Widely distributed endemic species; NES; BI:4 Ff Narrowly distributed endemic species. n; %%
4 Number; P: (5 Proportion.
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PIFhE R
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0 500 km
| S

:«',L*,» of ..
0 500 km (')7 / -
[E— L
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A FEE MY T E B R Species richness pattern of endemic species; B: J7 4 54 Fl () 9 Ff £ & FE#% JJ) Species richness pattern of widely
distributed endemic species; C: FEIAFH FPYPIFIF & FEHE J5 Species richness pattern of narrowly distributed endemic species; D: J A 554 FUR1I B
FEA RS HBIX Hotspots of widely and narrowly distributed endemic species. &l D HFvAz (6 1 85 (0 (6 e 23 I 2R W 2 & BE AT 30% A3 AT Fl R
AR AR DX A 0 (O SRR IR T 10% ) A R A AR S X Brown and yellow color blocks represent hotspots in top 30% of species
richness of narrowly distributed endemic species and widely distributed endemic species respectively, and orange color blocks represent hotspots in top 10% of
species richness of widely distributed endemic species on the map D; H ¥ £ & BRI 10% B840 Fh st X AR /N, BURZER D HAR i The

hotspots in top 10% of species richness of narrowly distributed endemic species are not shown on the map D due to their small areas.

1 HEFFRSFEHNSEESHIER

Fig. 1 Diversity distribution patterns of endemic species of Vitaceae in China
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W YR E AT 30% B A X The hotspots in top 30% of species richness of narrowly distributed endemic species

: WIRhE T REHT 10%

JATREA A IS HLIX The hotspots in top 10% of species richness of widely distributed endemic species; B; G 3 Hb Existing protected areas. M LIk
Mountain. 1; %%11] Nushan Mountain; 2. %€ 5% 111 Gaoligong Mountain; 3: 2% Yunling Mountain; 4. {lll & 14 Xianxia Ridge; 5: JE¥% Il Yandang

Mountain.

B2 HfEHEFHRSHHEFHNSEEEMOR SR SHARPHE MR
Fig. 2 Overlay analysis on hotspots of widely distributed endemic species and narrowly distributed endemic species of
Vitaceae in China with existing protected areas
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R4 HET(1970 £Z 2000 £) 55K (2061 £ X 2080 ££) SSP5-8.5 [FRTHEHER 42 MEFEMNMIEEXEBERY
Table 4 Simulated areas of suitable habitats for 42 endemic species of Vitaceae in China under current ( from 1970 to 2000) and future ( from
2061 to 2080) SSP5-8.5 scenarios')

ST A XAAEL T A km? e AR XA T B km?

YiFh Species Simulated area of total suitable habitat Simulated area of highly suitable habitat

24 Current A3k Future 24 Current 3k Future
1 3. i A % Ampelopsis aconitifolia 2.985x10° 4.118x10° 0.525%10° 0.759%10°
PRAN e # % Ampelopsis acutidentata 3.001x10° 1.611x10° = 0.492x10° 0.125x10° =
SR ME A4 Ampelopsis bodinieri 2.828x10° 3.281x10° 0.469x10° 0.559%x10°
=S4 Ampelopsis delavayana 3.537x10° 4.080x10° 1.147x10° 1.321x10°
HEM WG4 Ampelopsis humulifolia 2.743x10° 3.994x10° 0.569x 10° 1.210x10°
H 3% Ampelopsis japonica 3.316x10° 4.737x10° 0.902x 109 1.317x10°
P4 L Nekemias chaffanjonii 1.595x10° 2.093%10° 0.296x10° 0.443%x10°
K22 Nekemias megalophylla 1.745%x10° 1.656x10° 0.303%10° 0.350x10°
JNH-HBER Parthenocissus chinensis 1.373x10° 1.860%x10° 0.362x10° 0.367x10°
S 4R Parthenocissus dalzielii 1.407x10° 1.975%10° 0.335x10° 0.676x10°
KAWHER Parthenocissus feddei 2.140%x10° 2.365x10° 0.687x10° 0.552x10° =
LM HLES Parthenocissus henryana 1.796x10° 2.626x10° 0.344x10° 0.366x10°
L5 Hb 5 Parthenocissus laetevirens 1.397x10° 1.901x10° 0.465%x10° 0.573%10°
SR LB Pseudocayratia dichromocarpa 2.085x10° 2.455x10° 0.506x10° 0.666x10°
FATERE N Tetrastigma ceratopetalum 0.638x10° 1.160x10° 0.074x10° 0.133x10°
BT CRE Tetrastigma formosanum 0.312x10° 0.678x10° 0.013x10° 0.115x10°
= CHE Tetrastigma hemsleyanum 1.959x10° 3.039x10° 0.366x10° 0.832x10°
NI NCHE Tetrastigma hypoglaucum 1.859x10° 2.074x10° 0.372x10° 0.346x10° *
SR ICRE Tetrastigma jinghongense 0.064x10° 0.088x10° 0.006x 10° 0.019x10°
JUVEEEICRE Tetrastigma kwangsiense 2.279%10° 2.703%10° 0.401x10° 0.513x10°
BALENCRE Tetrastigma lenticellatum 0.385x10° 0.439x10° 0.071x10° 0.110x10°
HEFE FEICHE Tetrastigma papillatum 1.446x10° 1.729%10° 0.178x10° 0.192x10°
ZEICEEICRE Tetrastigma tsaianum 0.447x10° 0.554x10° 0.176x10° 0.147x10° *
PG XU B2 €I Tetrastigma xishuangbannaense 0.545%x10° 0.882x10° 0.112x10° 0.159%10°
2T R ICJHE Tetrastigma yunnanense 0.423%10° 0.598x10° 0.066x10° 0.115%10°
%] Vitis amurensis 2.403x10° 3.534x10° 0.426x10° 0.685x10°
I Vitis bellula 2.167x10° 2.705%10° 0.476x10° 1.040x10°
HEM-3%5 Vitis betulifolia 2.320x10° 2.608x10° 0.637x10° 0.449x10° =
BABH Vitis bryoniifolia 2.366x10° 2.817x10° 0.357x10° 0.524x10°
PR % Vitis chunganensis 0.674x10° 1.117x10° 0.171x10° 0.302x10°
'] 55 7 4 Vitis chungii 0.609x%10° 1.381x10° 0.097x10° 0.629x10°
HIH A Vitis davidii 2.211x10° 2.713x10° 0.578x10° 0.679%x10°
ZEM A Vitis hancockii 0.786x10° 1.618x10° 0.121x10° 0.702x10°
JR L4 Vitis hui 0.878x10° 0.455x10° = 0.258x10° 0.413x10°
X 4 Vitis lanceolatifoliosa 0.900x10° 0.728%10° s 0.174x10° 0.100x10° s
B Y% Vitis luochengensis 2.571x10° 4.104x10° 0.470x10° 1.224x10°
ARMFE A Vitis piasezkii 2.101x10° 1.972x10° = 0.328x10° 0.200x10°
B VG4 Vitis shenxiensis 1.756x10° 1.803x10° 0.213x10° 0.263x10°
/NI Vitis sinocinerea 2.082x10° 2.344x10° 0.367x10° 0.859x10°
e 425 Vitis tsoi 0.457x10° 0.770x10° 0.077x10° 0.283x10°
I Jik #5544 Vitis wilsoniae 2.000%x10° 2.689x10° 0.370x10° 0.548x10°
A% Vitis wuhanensis 0.745%x10° 1.956x10° 0.122x10° 1.064x10°

D sy FORARAE A X R4 /N Representing the suitable habitat will shrink in the future.

s G/ NEATE W] Y [ B g R A A ORI BB R M 4 A R R B A DX R ) Y S e
A A A VRO A URARE  XTIX 4 BRI S RT SO R AUER R 26 B DA A R 3, 28 A 2 IR
AR B A DR T U, SR (181 3) S IR A7 M A ) AR OB o 2 DX 5 B 1) Y v V4 3t IX 5
AR SOE AR X R UL A AL A X R
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00 SRUEFRIE Fnviromental suitability

F S . GS(2024) 1882

A,B.: [M¥FHI4] Vitis chungii F. P. Metcalf; C,D: Z2M%] Vitis hancockii Hance; E,F; JR1UGMEH 4 Ampelopsis acutidentata W. T. Wang; G,H . HEM-%
% Vitis betuiifolia Diels et Gilg. A,C,E,G: 4.4 X Current total suitable habitat; B,D,F,H: #Ei& 42 [X Future total suitable habitat. [ H1[5]
RN AP IS 43 A B0 s The points on the maps represent the distribution data for the corresponding species.

B3 HEAFMSEMRRMENLYIMARSEEXILE

Fig. 3 Comparison on current and future total suitable habitats of representative species of endemic species of Vitaceae in China
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