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Abstract. Glyptostrobus pensilis ( Staunton ex D. Don) K. Koch, also called the Chinese
swamp cypress or water pine, is a well-known relict plant and “living fossil”. It is listed as a
“Grade I” wild plant under the state key protected list, and is only known from extremely small
populations in South and South-East China, as well as Vietnam and Laos. It is also categorized
as “Critically Endangered” with a decreasing trend according to the IUCN evaluation criteria.
We investigated the community vegetation, health status, disturbance factors, and alien
invasive plants of 42 wild populations of G. pensilis in China in 2016. Community phylogenetic
diversity analysis indicated that the health status of the G. pensilis populations was related to
the degree of threat of anthropogenic disturbance. In addition, populations with high
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phylogenetic diversity values were always in good condition. The presence of alien invasive
species in the community will make the phylogenetic structure clustered and result in the
decrease of the phylogenetic diversity value. It should be noted, therefore, that the exclusion
of anthropogenic activities and elimination of alien invasive plants will improve the health status
of populations and individuals, increase the phylogenetic diversity of the community, and
enhance the resistance and recoverability of G. pensilis populations.
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Table 1 Information of the 42 wild populations of Glyptostrobus pensilis
% T ¥ty R (m) FPHER N
Code Population Latitude/Longitude Elevation Individual number
Clump 1 WIRE¥E24 1 Hunan Zixing 1 26.08°N, 113.58°E 692 1
Clump 2 HIHE %5 2% 2 Hunan Zixing 2 26.21°N, 113.50°E 338 2
Clump 3 I FE %5 % 3 Hunan Zixing 3 26.22°N, 113.49°E 330 1
Clump 4 W 7K 2% Hunan Yongxing 26.23°N, 113.52°E 556 1
Clump 5 WIFG %5 2% 4 Hunan Zixing 4 26.22°N, 113.54°E 512 1
Clump 6 I & M4 1 Guangdong Huaiji 1 24.32°N, 112.31°E 460 5
Clump 7 I # R4 2 Guangdong Huaiji 2 24.32°N, 112.31°E 446 13
Clump 8 I~ A M1k 1 Guangdong Conghua 1 23.58°N, 113.69°E 43 2
Clump 9 I~ % MAk 2 Guangdong Conghua 2 23.63°N, 113.59°E 46 5
Clump 10 I~ Z WAk 3 Guangdong Conghua 3 23.59°N, 113.70°E 39 1
Clump 11 J"Z M4k 4 Guangdong Conghua 4 23.60°N, 113.69°E 55 1
Clump 12 AV Fujian Zhangping 25.05°N, 117.31°E 834 1
Clump 13 Rk F 1 Fujian Yongchun 1 25.35°N, 117.35°E 528 2
Clump 14 @@k 2 Fujian Yongchun 2 25.43°N, 118.31°E 602 1
Clump 15 & # 7k 4 3 Fujian Yongchun 3 25.43°N, 118.32°E 595 1
Clump 16 & f84k 1 Fujian Dehua 1 25.45°N, 118.29°E 491 1
Clump 17 & # 7k #F 4 Fujian Yongchun 4 25.43°N, 118.31°E 610 1
Clump 18 &4k 2 Fujian Dehua 2 25.59°N, 118.05°E 755 1
Clump 19 ¥ f84k 3 Fujian Dehua 3 25.59°N, 118.05°E 781 2
Clump 20 fHEIEIZ 1 Fujian Youxi 1 26.08°N, 118.33°E 1136 30
Clump 21 FRHJUIZ 2 Fujian Youxi 2 26.06°N, 118.52°E 1033 32
Clump 22 ¥ Fujian Luoyuan 26.54°N, 119.33°E 472 3
Clump 23 & PR Fujian Pingnan 27.01°N, 118.87°E 1235 67
Clump 24 TLPE4R 1L 1 Jiangxi Qianshan 1 28.27°N, 117.52°E 56 1
Clump 25 YLPE45L 2 Jiangxi Qianshan 2 28.30°N, 117.49°E 67 10
Clump 26 YILPEXBH 1 Jiangxi Yiyang 1 28.35°N, 117.51°E 53 5
Clump 27 YEPE-RFH 2 Jiangxi Yiyang 2 28.36°N, 117.45°E 61 3
Clump 28 TLPEXFH 3 Jiangxi Yiyang 3 28.33°N, 117.34°E 51 5
Clump 29 JLPEPBH 4 Jiangxi Yiyang 4 28.33°N, 117.34°E 32 1
Clump 30 YLVG X BH 5 Jiangxi Yiyang 5 28.39°N, 117.37°E 61 2
Clump 31 YLPE-XFH 6 Jiangxi Yiyang 6 28.28°N, 117.46°E 65 1
Clump 32 YLPEBH 7 Jiangxi Yiyang 7 28.28°N, 117.46°E 77 2
Clump 33 JT.PE-XBH 8 Jiangxi Yiyang 8 28.36°N, 117.35°E 65 8
Clump 34 YLV 5% 1 Jiangxi Guixi 1 28.42°N, 117.27°E 62 2
Clump 35 VLG $Z 2 Jiangxi Guixi 2 28.42°N, 117.27°E 56 2
Clump 36 YLVE 5% 3 Jiangxi Guixi 3 28.44°N, 117.28°E 58 1
Clump 37 YLPE 5% 4 Jiangxi Guixi 4 28.43°N, 117.27°E 55 8
Clump 38 YLVE 5% 5 Jiangxi Guixi 5 28.43°N, 117.26°E 57 5
Clump 39 YLVE AL Jiangxi Yujiang 28.29°N, 116.97°E 59 7
Clump 40 I # M1k 5 Guangdong Conghua 5 23.57°N, 113.60°E 28 1
Clump 41 J" %M Guangdong Gaozhou 22.01°N, 111.05°E 88 12
Clump 42 7 #s Hong Kong 22.42°N, 114.21°E 12 6
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A. Wild; B: Farmland; C: Residential area; D. Industrial estate. Same below.
1 JKEAFREER) 4 Fh AR LR
Fig. 1 Four habitat types of Glyptostrobus pensilis populations

0. fltfE(Healthy) ; 1. BHURIE (Slight symptoms) ; 2: %™ ( Serious symptoms) ; 3: ¥iFEaFET:( Dying or dead) ,
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Fig. 2 Four health grades of Glyptostrobus pensilis according to the living status in the field
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Table 2 Criteria for classifying the health grade of Glyptostrobus pensilis
4 e BB e o TR Hikt BEARI %
Grade Health status Rate of absent canopy Leaf color ataemoj pe'i,?:lse Deadwood Coverage of liana
0 ) Healthy 0 1E % Normal 0 J8/> No or less < 10%

1 RAORAE Slight symptoms < 25% 1E% Normal < 20% /b Little 10% ~ 50%
2 J%I%™H Serious symptoms <75% AIEH Abnormal  20% ~ 50% 4 More 50% ~ 90%
3 WiFLEFET: Dying or dead > 76% ANIEH Abnormal > 50% % Most > 90%
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Table 3 Health status of 42 Glyptostrobus pensilis
populations in different habitats

AEBER Habitat type

TRERR A 2] A B C D ‘
Health grade  wpp g X Tk &iF
Wild Farmiang Residential Industrial Total
area estate
0 filth
Healthy 6 6 1 0 13
1 R BORAE
Slight symptoms / 5 1 15
R N 3
2 ﬁ (EFReC Y 3 3 0 .
Serious symptoms
3 WAL EFE T
Dying or died 0 2 3 2 7
£t Total 9 18 12 3 42
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Fig. 3 Relationship between species richness and
phylogenetic diversity
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Fig. 4 Distribution of phylogenetic diversity (PD)
values of native plants in different
Glyptostrobus pensilis habitat types
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Fig. 6 Relationship between the phylogenetic diversity
(PD) values and proportion of alien invasive plants
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