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Abstract; Plant diversity conservation and resource utilization are closely related to national strategies
and decisions on ecological civilization construction, rural revitalization, etc. Therefore, it is urgent to
identify natural protection areas and develop resource utilization plans. In this paper, spatial patterns of
species richness, endemic species richness, threatened species richness, phylogenetic diversity, and
protection index of angiosperms in China were analyzed, and county-level administrative regions with a
cumulative area of 18% of national territorial area were selected as conservation priority areas according to
protection index from high to low. Meanwhile, spatial patterns of richness of 13 types of resource plants
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and resource index were analyzed, and county-level administrative regions with a cumulative area of 18%
of national territorial area were selected as resource plant areas according to resource index from high to
low, meanwhile county-level administrative regions with a cumulative area of 5% of national territorial
area were considered as core areas of resource plant areas. The results show that the spatial patterns of
protection index and species richness are relatively consistent, and are mainly concentrated in most areas
of Southwest China, South China, and Southeast China between N21°-35° (including southern Tibet,
northern and southern Yunnan, adjacent areas of Yunnan, Guizhou and Guangxi, surrounding mountains
of Sichuan, adjacent areas of Chongqing and Hubei, adjacent areas of Guangxi, Hunan and Guizhou,
etc.). Thirty-four conservation priority areas are selected based on protection index, and angiosperms,
endemic plants, threatened plants, and national key protected wild plants in these conservation priority
areas account for 80.5%, 80.3%, 70.6% , and 71.8% of total species numbers of corresponding types of
angiosperms in China, respectively. Twenty resource plant areas are selected based on resource index,
and angiosperms, endemic plants, threatened plants, resource plants, and national key protected wild
plants in these resource plant areas account for 82.7%, 77.2%, 74.9% , 87.0%, and 72.9% of total
species numbers of corresponding types of angiosperms in China, respectively, and those in core areas
account for 60.6% , 60.6% , 58.0%, 76.3% , and 57.8% of total species numbers of corresponding types
of angiosperms in China, respectively. It is suggested that the screened conservation priority areas and
resource plant areas are overlapped in general, indicating that the screened conservation priority areas can
maximize the protection effect on plant diversity and species resources in China.

Key words; botanical big data; natural protection area; resource utilization; protection index;
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A YRR B 9% [0 4% J) Spatial pattern of species richness; B: 547 #)Fi=F & & 123 [0]4% 7 Spatial pattern of endemic species richness; C. $iifaFh
F5 BERY A [ #% 5 Spatial pattern of threatened species richness; D FR 40 & ZHEE B 23 [AI#% )5 Spatial pattern of phylogenetic diversity; E; fR31F58 4L
IY)%5 [ 4% J=) Spatial pattern of protection index; F: PRIFHESE X (BFRFLI LS X Hi'5 ) Conservation priority area ( the figures represent the Nos. of

conservation priority areas).
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Fig. 1 Spatial patterns of different plant diversity indexes after standardized treatment and planning of
conservation priority areas based on protection index
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Table 1 Plant diversity in screened conservation priority areas'

SFREL 70.6% RV E, 3 26 PR AP L S X0 43 A A
604 it [E 52 SR BT AR R, o R R S R A
BRI BFEY 71.8% , Hop | R — R i
YA 53 Fh, i B K — R AR B AR B A S A 8
1) 76.8% ; FI R — AP WF A WA 551 F, i IR
TR R A AR SRR 71.4%

s BRIPRSEIX

R/ km?

No. Conservation priority area Area i e . i Nk N
1 REF LI — AR LS — b 5 21.0x10° 5038 2004 267 96 3 93
East Nyenchen Tanglha—Boxoilaling—Tenasserim Mountains

2 ZH: Yunnan—Guangxi 15.4x10° 8928 3839 934 277 31 246
3 T —iBE 111 Xuefengling—Wuling Mountains 12.7x10° 4082 2015 206 86 2 84
4 il —m 251 —vbE Bl Nushan—Gaoligong—Shaluli Mountains 11.6x10° 10453 5060 846 245 21 224
5 IRk LH—K 25 1l Qionglai—Daxue Mountains 9.2x10° 6835 4088 366 131 2 129
6 ZIA—IR 1 Qinling—Minshan Mountains 8.8x10° 4632 2 423 172 94 1 93
7 AFEN—5 5211 Wulian—Wumeng Mountains 8.6x10° 6943 3597 401 136 1 135
8 75 14—2 75 111 Nanling—Luoxiao Mountains 8.3x10° 4148 1614 203 101 1 100
9 1L Wuyi Mountains 8.2x10° 2839 1031 102 66 1 65
10 R I—TCE 1 Ailao—Wuliang Mountains 7.8x10° 7534 2695 793 215 15 200
11 B2 11— KL 1 Wudang—Daba Mountains 5.3x10° 3333 1687 136 73 2 71
12 K10 Dalou Mountains 5.2x10° 3116 1428 136 71 2 69
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£iR1 Table 1 ( Continued)

BB PO WRAD L
No. Conservation priority area Area ’

13 JLIA I —%E Bl Jiuling—Mufu Mountains 4.0x10° 2261 852 75 54 1 53
14 H3E Northern Guangxi 3.8x10° 3931 1493 229 107 8 99
15 X H LI Tianmu Mountains 3.7x10° 2539 939 93 64 3 61
16 B DR/ B East Himalaya 3.5x10° 1298 293 33 19 0 19
17 R4 1Ih—rp 441l Funiu-Zhongtiao Mountains 3.4x10° 1 629 562 26 28 2 26
18 I FS Southern Hunan 3.3x10° 2018 780 57 46 3 43
19 %1l Yunwu Mountains 3.3x10° 3196 959 174 77 6 71
20 K5I Dabie Mountains 3.2x10° 1856 584 43 41 0 41
21 E 1l Yushan Mountains 2.5%10° 2910 801 192 57 0 57
22 KEELL Dayao Mountains 2.0x10° 3 287 1152 153 79 3 76
23 AL Northern Guangdong 2.0x10° 2527 720 106 51 2 49
24 1§ Hainan 1.9x10° 2594 625 262 79 4 75
25 eI K JE 10X Yanshan and surrounding mountains 1.8x10° 1488 290 28 12 0 12
26 QBB —JfE% 111 Xianxialing—Yandang Mountains 1.7x10° 2028 726 75 48 0 48
27 = LRI BE Middle Himalaya 1.7x10° 1977 388 67 31 0 31
28 #2111 Daiyun Mountains 1.6x10° 2004 527 63 38 1 37
29 H#.rp Central Guangdong 1.5x10° 2808 792 134 60 1 59
30 25 th Central Guizhou 1.0x10° 2184 871 73 44 2 42
31 FA 5t K JH i1 Nanjing and surroundings 0.9x10° 1233 253 28 22 0 22
32 £ 1111 Changbai Mountains 0.7x10° 1106 45 36 16 0 16
33 ‘HF Southern Gansu 0.6x10° 1443 542 26 27 0 27
34 7t Northern Henan 0.4x10° 1098 273 15 13 0 13
£1? Total? 24196 13385 2373 604 53 551

Dy BEFHEYFIEL Species number of angiosperms; ny.: F5 47 AH Y FI %L Species number of endemic plants; ny: WP FIEL Species number of

threatened plants; nyy : B % 5 SR B A Al R AR Species number of national key protected wild plants; nyg_q :

I 58— G AR I A R ) e B

Species number of level I national key protected wild plants; k- ¢ E R YA 5 B A= A ) AP 2 Number of level Il national key protected wild

plants.

2 EBR A P2 A SR Total species number removed repeat species.
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A-M. AN[EZREVGIFAE Y 3 5 155 (B 4% J& Spatial pattern of richness of different types of resource plants: A. JEMH Y Starch plant; B. 75 F A
Aromatic plant; C. WLEAEY) Ornamental plant; D. KM HEY) Wood plant; E. ZEFAEY) Nectar plant; F. MY Forage plant; G. ¥ERHMEY) Tanning
plant; H. ZF4EAEY) Fibrous plant; 1. 245 A Medicinal plant; J. EF3AEY Wild vegetable plant; K. EF A Wild fruit plant; L. JHPEME) Oil plant;
M. £ %Y Poisonous plant. N. BEURIE A 45 [A]4% J5) Spatial pattern of resource index. O. WIFAEHY H X (FFICE X5 ) Area of resource plants

(the figures represent the Nos. of areas).
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Fig. 2 Spatial patterns of richness of different types of resource plants and resource index and distribution of resource plant areas
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Table 2 Plant diversity in screened areas and core areas of resource plants'

AR XY Z R Plant diversity in different areas

X AR XA ZAEPE  Plant diversity in different core areas
Area A/km? ny ng ny ng nxk ANK-1 PNK-TI A/km? ny ng ny ng Nk ANk-1 PNK-TI
1 23.8x10° 19667 10628 1303 4618 372 22 350 7.8x10° 5546 4618 684 2287 196 10 186
2 22.0x10° 10542 5720 435 3697 211 2 209 2.7x10° 3697 2300 184 1713 90 1 89
3 17.0x10° 9191 3677 516 3654 231 13 218 10.5x10° 3654 2078 308 1936 124 7 117
4 159x10° 16376 6613 1622 4698 489 46 443 8.2x10° 4698 3932 1007 2524 299 29 270
5 12.8x10° 7701 3813 349 3283 162 3 159 7.6x10° 3283 2076 208 1680 89 2 87
6 12.3x10° 1564 84 44 623 22 1 21
7 10.6x10° 864 189 17 394 15 0 15
8 10.2x10° 5881 2256 241 2761 142 3 139 5.3x10° 2761 1187 128 1414 70 3 67
9 8.0x10° 3834 1356 70 2059 66 2 64 3.3x10° 2059 555 26 897 28 26
10 7.1x10° 2 146 859 38 816 38 0 38
11 7.0x10° 3219 1002 65 1886 67 1 66 0.5x10° 1 886 318 16 735 20 0 20
12 4.2x10° 5896 1843 549 1757 181 13 168
13 3.2x10° 4789 1139 458 1723 135 7 128 0.5x10° 1723 502 204 723 56 3 53
14 3.1x10° 1478 85 30 357 22 0 22
15 3.0x10° 1598 322 30 760 12 0 12
16 2.9x10° 5150 1366 220 2385 124 4 120 0.9x10° 2385 771 122 1294 70 3 67
17 2.2x10° 1388 71 36 336 26 0 26
18 2.1x10° 1431 56 32 360 23 0 23
19 1.7x10° 1977 388 67 447 31 0 31
20 1.5x10° 2612 725 172 788 46 0 46
™ 24 856 12879 2520 4406 613 53 560 18219 10105 1951 3863 486 47 439

D1, BTl Hengduan Mountains; 2; ZEI4—1IR 111 Qinling—Minshan Mountains; 3; &5 l4I4—RgiA—% % 11| Xuefengling—Nanling—Luoxiao Mountains ;
4. 552 11—R 2|l Wumeng—Ailao Mountains; 5: JE II—iK B 111 Daba—Wuling Mountains; 6: /N2%Z08—1 111 Lesser Khingan—Changbai
Mountains; 7: %% 221l Helan Mountains; 8: fllEI¥—XK H 1l Xianxialing—Tianmu Mountains; 9: fK4F 1LI—H1 2% 111 Funiu—Zhongtiao Mountains; 10
AR 1L Qilian Mountains; 11 J51L Dabie Mountains; 12 1822 —{% L1 —Ifi v Dehong—Baoshan—Lincang; 13 ¥R Hainan; 14. A Ik L Bogda
Mountains; 15; #E1L—KF7 1L Yanshan —Taihang Mountains; 16 721 Yunwu Mountains; 17; K1l Tianshan Mountains; 18 il /R Z& 11 Altai
Mountains; 19; = hiE P B Middle Himalaya; 20; FIlI Yushan Mountains. A: [if Area; ny: WA W Fh g Species number of angiosperms;
ng : FEE P FEL Species number of endemic plants; ny; WEHYIFIEL Species number of threatened plants; ny : TR FIEL Species number of

resource plants; nyy: B K s PEPEFAE R P A EL Species number of national key protected wild plants; ny_; :

I 5% — PRy B 24 A ) o A

Species number of level 1 national key protected wild plants; Nkt B K AR B AR A ) Fh A Species number of level Il national key protected

wild plants.

DT, HiH( EBREEFZER S FE) Total ( total species number removed repeat species) .
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