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Fig. 1

Rhizosphere soil microbial biomass carbon (A) and nitrogen (B) of G. pensilis in different season
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Fig. 2 Rhizosphere soil enzyme activity of G. pensilis in different season
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Fig. 4 Principal component analysis and redundancy analysis of the abundance of different microbial taxa

x1 WREREMEBENEE
Table 1 Relative abundance of rhizosphere microbial groups %
5t il XZF = HZ R
Kingdom Class Winter Spring Summer Autumn
Alphaproteobacteria 37.69b 38.58 b 41.83 a 42.96 a
Acidobacteria 2264 a 20.36 b 19.54 b 2248 a
Deltaproteobacteria 13.66 b 24.29 a 14.69 b 14.17b
Firmicutes 6.44 c 4.83d 13.11a 9.77b
Betaproteobacteria 3.35d 453 a 3.48c 3.80b
2l Bacteria Ktedonobacteria 9.36 a 2.03b 0.48d 1.01c
Actinobacteria 232a 1.12c¢c 1.64 b 0.89d
Other 1.04 ¢ 093¢ 3.60a 1.64 b
Oligoflexia 1.92b 2.39a 0.27d 1.26 ¢
Nitrospirae 0.97 b 0.27c 0.90 b 1.63 a
Gammaproteobacteria 0.61 ab 0.67 a 0.47 bc 0.40c
Dothideomycetes 219b 1.76 c 544 a 1.47d
Leotiomycetes 28.83 a 28.86 a 29.09 a 27.65b
H& Fungi Sordariomycetes 4069 b 31.97d 36.53¢ 5053 a
Tremellomycetes 28.29b 37.41a 28.94 b 20.35¢c

i ARNEFREORF — T8 R % R 23 (p<0.05, n=3)
Note: Different lowercase letters indicate significant differences of data in the same line (p<0.05, n=3)
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Fig. 5 Carbon metabolism characteristics and its principal component analysis and redundancy analysis

x2 REREMBETESEN
Table 2 Diversity of rhizosphere microbial community

XF e e wE
Winter Spring Summer Autumn
Shannon 4.6537 £0.0137 ¢ 4.7041 +£0.0031b 4.8282 +0.0048 a 4.7061+0.0124 b
Simpson 0.9913 +0.0006 a 0.9803 +0.0002 b 0.9801+0.0001 b 0.9788 + 0.0004 ¢
¥)%] % Evenness 0.9394 + 0.0028 ¢ 0.9495 + 0.0006 b 0.9746+0.0010 a 0.9499 + 0.0025 b
Brillouin 3.4726 £ 0.0203 d 3.7285+0.0380 ¢ 4.0118 £ 0.0260 a 3.8496 + 0.0366 b

i ARNEFRERORF TSR Z 7 £ (p<0.05, n=3)

Note: Different lowercase letters indicate significant differences of data in the same line (p<0.05, n=3)
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Table 3 Physical and chemical properties of rhizosphere soil
b A7 FE CES *ZE

Index Winter Spring Summer Autumn

i Temperature/C 285+0.30d 9.61+0.32¢ 14.36 £ 0.24 a 12.19+0.16 b
+3E 5K & Soil water content/% 77.72+112Db 79.68 + 1.49 ab 81.15+1.77a 80.15 + 0.62 ab

pH 5.01+0.03 a 475+0.02¢ 4.61+0.02d 4.94+0.07b

A Available nitrogen/ (mg-kg™) 200.31+7.85d

W Available phosphorus/ (mg-kg™) 11.20£0.14 d

JE LY Available potassium/ (mg-kg™) 221.56 £4.61d

228.68 + 15.07 ¢ 27487 +2.82a 249.20+£6.51b

14.65+0.28 ¢ 20.53+0.35a 19.41+0.36 b

24438+2.73c¢c 304.31+£543 a 283.64+£5.90b
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Functional Characteristics of Rhizosphere Soil Microbial
Communities of Relict Plant Glyptostrobus pensilis in
Different Seasons

ZHANG Chen'?*3, ZHOU Liu-ting*, WANG Yan-yan'®, LIN Rui-yu**®, WU Ze-yan'?*

(1. College of JunCao Science and Ecology of Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 2.
Key Laboratory of Crop Ecology and Molecular Physiology in Fujian Provincial Universities, Fuzhou 350002, Fujian, China; 3.
Fujian Provincial Key Laboratory of Agricultural Ecological Process and Safety Monitoring, Fuzhou 350002, Fujian, China; 4.
Agricultural Ecology Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, Fujian, China; 5. College
of Life Science of Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China)

Abstract: [Objective] To explore the structure and function of rhizosphere microbial community of Glypto-
strobus pensilis and its seasonal variation. [Methods] PCR-DGGE and Biolog-ECO microplate methods
were used to determine the soil physicochemical properties, structure and function of rhizosphere microbi-
al community of G. pensilis in different seasons, and the intrinsic patterns of rhizosphere microecological
factors were analyzed by principal component analysis and redundancy analysis. [Result] The dominant
bacterial in the rhizosphere microbial community of G. pensilis were Alphaproteobacteria, Acidobacteria
and Deltaproteobacteria, and the dominant fungi was Sordariomycetes. Rhizosphere microbial biomass
content and microbial diversity in the soil of G. pensilis are the highest in summer. Carbon metabolism of
rhizosphere microorganisms in the summer was the largest, followed by autumn, spring, and winter. Avail-
able nitrogen may be the main factor driving changes in the functional diversity of carbon metabolism in
rhizosphere microbial communities. [Conelusion] The diversity and carbon metabolism ability of rhizo-
sphere microbial community of G. pensilis are the best in summer and the worst in winter. Seasonal factors
significantly affect the structure and function of rhizosphere microbial community, and the fluctuation
caused by seasonal factors should be fully considered in the future related research.

Keywords: Glyptostrobus pensilis; rhizosphere microorganism; seasonal dynamic; PCR-DGGE; Biolog-
ECO
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