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Herbaceous Plant Diversity in the Karst River Valley
Headwater Waterfalls of Dehang Geopark
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Abstract To explore the species composition, floristic geographical components, and diversity characteristics
and patterns of change in the herbaceous communities of waterfalls in Dehang Geological Park, three
herbaceous communities of waterfalls were used as materials, and the importance values, floristic geographical
components, species a and B diversity, nutritional traits, reproductive traits, and phylogenetic diversity were
analyzed respectively, and the basic data of plant diversity in waterfall habitats was provided. The results
indicated that a total of 85 species from 66 genera and 35 families of herbaceous plants were identified , and
Aster ageratoides , Strobilanthes oligantha, Pilea notata and Pilea sinofasciata were the dominant species. The
geographical distribution types were consistent with the floristic characteristics of the East Asia, with more
tropical components in Dalongdong and a less proportion in Xiannvtan. In terms of alpha diversity, Shannon-
Wiener and Simpson indices of plants in Dalongdong were higher, but the Pielou index was the lowest; beta
diversity indices were consistent, with the highest value occurred between Dalongdong and Liusha Waterfall ,
and the lowest value occurred between Liusha and Xiannvtan Waterfall. The life habits were predominated by
perennial herbs, with medium-sized, simple, papery, unlobed, and serrated leaves. There were differences in
leaf arrangement and pubescence; reproductive traits were mainly characterized by bisexual flowers, terminal
and axillary, dry fruits, and wind-dispersed seeds, with flowering periods concentrated from May to August and
fruiting periods from August to October, and differences in inflorescence type. The herbaceous communities
exhibited a clumped distribution, with environmental filtration being as a primary factor influencing community
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structure. The herbaceous community in the Dehang waterfalls exhibited unique diversity characteristics

compared to the other communities.
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Dalongdong Waterfall

MR
Liusha Waterfall
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Fig.1 Waterfall habitat
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Life form of herbaceous species in different waterfalls
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DL.Dalongdong Waterfall ; LS.Liusha Waterfall; XN.Xiannvtan Waterfall.
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Composition of herbaceous plant species in different waterfalls
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Fig.2 Differences in life forms(A) and composition(B) of herbaceous plant species under different waterfalls
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1.World distribution; 2. Pantropical distribution; 3. Tropical Asia and tropical America disjunct distribution; 4. Old World tropical distribution;

5. Tropical Asia to tropical Oceania distribution; 6. Tropical Asia to tropical Africa distribution; 7. Tropical Asia distribution; 8. North temperate

distribution; 9. East Asia and North America disjunct distribution; 10. Old World temperate distribution; 11. Temperate Asia distribution; 12.

Mediterranean, west Asia to east Asia distribution; 13. Central Asia distribution; 14. East Asia distribution; 14S]. China - Japan distribution;

14SH. China-Himalaya distribution; 15. China endemic distribution.
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Fig.3 Floristic geographical composition of herbaceous plants genera and species in different waterfalls
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Tablel Important values of the top 10 herbaceous plants in different waterfalls
— s s HABUE A ONXEE R
Sample plot type Number Species name Relative Relative Re‘latlve Importance
frequency/% cover/% height/% value/%

1 =Wk 5E Aster ageratoides 12.31 13.74 7.85 11.30

2 4178 Artemisia lactiflora 5.96 12.30 10.47 9.58

3 /INIRIFR Boehmeria spicata 5.72 9.51 9.44 8.23

4 HMYTE KA Pilea sinofasciata 5.02 7.96 10.07 7.69

K A A 35 5 1% JLJT: Cryptotaenia japonica 7.22 4.55 6.89 6.22

DL 6 1 H I Artemisia indica 4.43 4.23 5.78 4.81

7 LA Ajuga multiflora 2.06 4.09 6.07 4.07

8 M52 K Sedum emarginatum 8.89 2.08 0.81 3.92

9 B Selaginella uncinata 5.02 4.79 0.66 3.49

10 AFE R Clinopodium gracile 5.92 1.62 0.61 2.72

1 DAETL K Strobilanthes oliganthus 15.53 27.29 10.39 17.74

2 137K A Pilea notata 17.03 20.18 10.89 16.03

3 21 LG5 Hydrocotyle nepalensis 9.44 5.07 3.15 5.89

4 B 25V IKAE Pilea pumila 5.91 7.16 3.47 551

TP BT B 5 JKJT Oenanthe javanica 3.77 2.04 10.38 5.39

LS 6 /N Ajuga decumbens 4.81 3.14 6.10 4.68

7 T 1 LR Sinosenecio jishouensis 4.58 4.44 3.51 4.18

8 kit B Lysimachia pseudohenryi 4.92 3.82 3.24 3.99

9 JINIRIFR Boehmeria spicata 2.43 3.50 5.84 3.92

10 Wkl B H % Pronephrium penangianum 3.01 3.50 4.66 3.73

1 MLVTVE IKAE Pilea sinofasciata 31.34 25.59 17.09 24.67

2 TAELEWE Gynostemma pentagynum 3.15 7.05 25.87 12.03

3 M55 K Sedum emarginatum 21.48 5.81 1.87 9.72

4 BRAE 584 Strobilanthes dimorphotricha 2.82 15.54 8.77 9.04

Al L TR A A 5 /D AE Y Strobilanthes oliganthus 11.44 11.36 3.44 8.75

XN 6 INIR R Boehmeria spicata 4.39 7.18 13.11 8.23

7 B B85 55 K Microlepia pseudostrigosa 6.14 8.36 5.74 6.75

8 &4 Acorus gramineus 6.63 5.74 4.70 5.69

9 L B Justicia latiflora 0.91 474 2.79 2.82

10 B BR Asplenium aitchisonii 2.07 0.75 1.51 1.45
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Fig.4 Alpha diversity of herbaceous plant communities

across different waterfalls
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Table2 Beta diversity of herbaceous communities in different waterfalls

B 2 RSP R AL Cody 154k

Sample plot type Dissimilarity index Cody index
KM R A A - 20 R A 85 DL-LS 0.79 33.00
FI ] P AT A BE Al £ B AT AR 58 DL-XN 0.66 30.50
TR VAT A BE -l 2o B A AR 5E LS-XN 0.56 17.50
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