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Funetional Group in Huixian Karst"Wetland

CHENG Yue-yang', JIN Zhen-jiang'”*”" , WANG Xiao-tong', JIA Yuan-hang', YUAN Wu', ZHOU Jun-bo'

(1. College of Environmental Science and Engineering, Guilin University of Technology, Guilin 541004, China; 2. Collaborative
Innovation Center for Water Pollution Control and Water Safety in Karst Area, Guilin University of Technology, Guilin 541004, China;

3. Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology, Guilin University of Technology, Guilin 541004,
China)

Abstract: Studying the impact of land-use on fungal communities and their functional groups in wetland soil can provide a theoretical
basis for the protection of wetlands. The top soil (0-20 ecm) samples were collected from the wetlands with Phragmites communis
(PCW) , wetlands with Cladium chinense (CCW) , abandoned paddy fields ( APF) , paddy fields (PF), and corn fields ( CF) in the
Huixian Karst Wetland. The fungal community structure and its functional groups were analyzed using high-throughput sequencing
methods and the FUNGuild database, respectively. The results showed that the Simpson and Shannon index in PF and CF were
significantly higher than those in PCW and CCW. Ascomyceta was the most dominant phylum in five land-use types with the abundance
of 70. 60% -87. 02%, followed by Rozellomycota in PCW with the abundance of 7. 14% and Basidiomycota in CCW, APF, PF, and CF
with the abundance of 9. 70%, 5. 19%, 8. 13%, and 7. 50%, respectively. Pleosporales was the most dominant order in PCW with the
abundance of 16.47%, while Hypocreales was the dominant one in CCW, APF, PF, and CF with the abundance of 22. 52%, 23. 50%,
17.60, and 23.80%, respectively. Ascobolus and Archaeorhizomyces were the most dominant genera in PCW and CCW with the
abundance of 6. 65% and 13. 44%, respectively, and Fusarium was the most dominant genus in APF, PF, and CF with the abundance
of 10.22%, 10.51%, and 11. 12%, respectively. Saprotroph was the main trophic mode in the Huixian wetland with the abundance of
48.67% -80. 13% . The abundance of pathotroph in CF (5.39% ) was higher than that in PCW (2.34% ) and CCW (1.53% ). Dung
saprotroph-wood saprotroph and soil saprotroph were the most dominant functional groups in PCW and CCW, respectively, while animal

pathogen-endophyte-lichen parasite-plant pathogen-soil saprotroph-wood saprotroph was the most dominant functional group in APF,

i B 2020-01-06; 11T H#A . 2020-03-30
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(GUTQDJJ2004041) ; JVERHE TR H (HR} AD18126018)
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PF, and CF. Redundancy analysis showed that both soil water content and the ratio of carbon-to-nitrogen were the main factors affecting
fungal communities, and available nitrogen was the main factor affecting the functional groups. Overall, the results indicated that land-
use has changed the soil fungal diversity and community structure, complicated the functional groups, and increased the risk of corn
disease in the Huixian Karst wetland.

Key words :karst wetland ; land-use; fungal community; functional group; saprotroph; Ascomycota
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Table 1  Physical and chemical properties of soils of different land-use types
S0OC TN TP DOC AN AP CEC
WiH  pH(H,0) SWE -1 -1 -1 C/N -1 -1 -1 -1
/% /g kg /g-kg /g-kg /mg-kg /mg-kg /mg-kg /cmol -kg
PCW  7.54 £0.30a 58.40 £22.16a 21.66 £1.26b 1.26 £0.14c¢ 1.96 1. 11a 17.37 +1.38a 833.71 +£108.58b 76.40 +7.06b 14.75+1.3lc 5.75+2.58a

CCW
APF

7.74 £0.06a 58.38 +14.64a 19.84 +3.68b 1.35 +0.07c

0.83 +0.01a
6.68 £0.21b 25.98 £ 1. 14b 22.64 +2.35b 1.41 +0.21bc 1.26 £0. 10a
PF  7.57 £0.18a 45.16 +2.88ab 33.16 +4.32a 3.11 £0.42a 1.38 +0. 18a
CF  5.83+0.22¢ 42.61 +18.31b 17.67 +2.65b 1.81 +0.21b 1.30 0. 12a

14.76 £2.87a 902.09 £49.31b 72.86 +4.51b 20.77 +1.36¢ 7.57 +4.56a
16.23 +0.97a 825.86 +31.38b 82.66 +4.88b 52.25 +22. 81bc 4.24 +2. 56a
10.70 £0.60b 1291.17 £35.42a 120.58 +3.70a 84.14 +17.40b 2.53 +0.81a
9.76 +0. 67b 1888.20 +667. 26a 87.92 +7. 53b 267. 88 +38. 18a 6.65 +2. 86a

1) R F)/ING kR [ R R 1) 22 53 35 (P < 0. 05) , e R ERIE R a, 80 o P18 = drdk2s, TR
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and genus levels in soils of different land-use types
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