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Effect of Different Vegetation Restoration Types on Soil Chemical Properties,
Enzyme Activities and Fungal Communities

XIANG Wang, WEI Zhendao, REN Shigi*, WU Qi, ZHU Hui

(Guangxi Zhuang Autonomous Region Forestry Research Institute, Nanning Eucalypt Plantation Ecosystem Observation and Research Station of Guangxi,

Nanning 530002, China)

Abstract: To clarify the soil nutrient and fungal community characteristics under different vegetation restoration
types (artificial restoration and natural restoration), and to reveal the differences in soil fertility between artificial
and natural restoration, the soil chemical indicators, enzyme activities, and fungal community diversity and
composition of 9-year-old pure stands of Eucalyptus urophyllaxE. grandis (EU), Erythrophleum fordii (EF), and
abandoned natural restoration shrubland (SH) with basically the same initial site conditions in the Nanning
Eucalyptus Field Station were measured. The effects of different vegetation restoration types on soil chemical
indicators, enzyme activities, and fungal communities were analyzed, and the correlations between fungal
communities and soil chemical properties and enzyme activities were explored. The results showed that compared
with SH, the total nitrogen (TN), available nitrogen (AN), and organic matter (OM) contents of EU and EF
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significantly increased, while the available phosphorus (AP) content of EU and EF significantly decreased. In
addition, compared with SH, the catalase (CAT) and urease (UE) activities of EU and EF significantly increased,
while the acid phosphatase (ACP) activity significantly decreased. The relative abundances of Basidiomycota and
Glomeromycota in EU and EF were significantly higher than those in SH. However, there were no significant
differences in these soil indicators between EU and EF (except for Glomeromycota). In addition, the relative
abundances of Basidiomycota and Glomeromycota were significantly positively correlated with TN, AN, CAT,
and OM, while the relative abundance of Ascomycota was significantly positively correlated with AP and ACP.
Considering the soil nutrients and fungal community characteristics comprehensively, artificial restoration is

suitable for vegetation restoration in this study area, but the differences between planting pure stands of EU and

EF are relatively small.

Key words: Soil nutrient; Soil enzyme activity; Fungal community; Vegetation restoration
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BB 24 Vegetation restoration type

11 AR R LA A B . EU: AWM EF: #ORAIMR; SH: 57 H SRR S REARAM; TP: £Wf; AP: A RUWE; TK: 481; AK 208, TN:

A% AN: B OM: AU . EAFEFERRRZ R EEP<0.05). TH.

Fig. 1 Soil chemical properties of different vegetation restoration types. EU: Eucalyptus urophyllaxE. grandis; EF: Erythrophleum fordii; SH: Naturally

restored shrubland; TP: Total phosphorus; AP: Available phosphorus; TK: Total potassium; AK: Available potassium; TN: Total nitrogen; AN: Available

nitrogen; OM: Soil organic matter. Different letters upon column indicate significant differences at 0.05 level. The same below.
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Fig. 2 Soil enzyme activities of different vegetation types. SC: Soil sucrase; ACP: Acid phosphatase; CAT: Soil catalase; UE: Soil urease.
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Fig. 3 Diversity index of fungal community
1 AR IR A AR 3= BEHR AR AT 5 BT
Table 1 Relative abundance of the top 5 fungal phyla in different vegetation restoration types
PhRoF R THERE] HT I BREER ) AW ]
Stand type Ascomycota Basidiomycota Glomeromycota Zygomycota Chytridiomycota
EU 0.756+0.023a 0.167+0.010a 0.021+0.005b 0.014+0.008a 0.001+0.001a
EF 0.765+0.017a 0.142+0.007a 0.039+0.009a 0.012+0.004a 0.001+0.001a
SH 0.825+0.020a 0.098+0.004b 0.014+0.001¢c 0.010+0.007a 0.0010.000a

[ B EHR J5 AN R <7 BE R OR 22 57 .35 (P<0.05).

Data followed different letters indicate significant differences at 0.05 level.
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Fig. 4 Principal coordinate analysis of fungal communities. *: P<0.05
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Fig. 5 Correlation of the top 5 fungal phyla and soil chemical indicators
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