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Investigation of Soil Micrgbial Characteristics Durlng Starnd Development 1n Pzﬂ’us
tabuliformis, Forest in Taiyue Mountmp P “-" " 7 V.
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Abstract Pmus ta’bu form}b- commonly known as Chlne%é pu‘ie,- plavs a}lgﬂrﬁcam r6le in soil and water ('onsegvauon as well as mmgatmg soil erosion. It is widely utlhzeé'j.d's a tree
speaes for Vegetauon re%mﬁllon in the Loess Plateau Reg‘onn In O}Her Io. ‘investigale the response of soil r.tu('roblarladlvemty and community structure to P. tabullformzs forest
sucdismn i;hd its drivi ving mechamsms by env ironmental factos we étudled ¥ talnd-y}or'yus plantations that w ere 10, 20, and 30 vears oltFin the Taiyue Mountain, Shanxi Province.
Fleld amphng,, mdoef physmochemlcal analysis, and high tjnroughpufgequenm e combined to analyze the relationship between soil microbial community structure, diversity,
and doil phyﬂcochemlcal pioperties in the surface and subsurface soil laverq across different forest ages. The results showed that: () The 30-year succession of P. tabuliformis forest
ilgnlﬁcan’lﬂy altered soil nutrient contents. The soil organic matter (SOM), total nitrogen (TN), ammonium nitrogen (NH,"-N), and nitrate nitrogen (NO,-N) in the 30-year-old P.
tabulforn.lis forest were significantly higher than those in the 10-year and 20-year-old forests, whereas the concentrations of total phosphorus (TP) and total potai%ium (TK)
decreased gradually with the growth of P. tabuliformis stands. Tn addition, the SOM and nutrient concentrations in the topsoil were higher than those in the subsoil. @ The dominant
phyla of soil fungi in different-aged P. tabuliformis forests were Ascomycota, Basidiomycota, and Mortierellomycota, and the dominant phyla of soil bacteria were Actinobacteria,
Proteobacteria, Acidobacteria, Chloroflexi, and Gemmatimonadetes. (3) Bacteria dominated the soil microbial community in the soil of P. tabuliformis forests, and the copy numbers
of fungi and bacteria both significantly increased with the age of the forest stands. The copy numbers of fungi and bacteria in the 30-year-old P. tabuliformis forest were 6. 61 times
and 2. 55 times higher, respectively, than those in the 10-year-old P. tabuliformis forest. @ The diversity of soil fungi decreased significantly with increasing forest age. At the genus
level, the relative abundance of Penicillium in the phylum Ascomycota decreased significantly by 21. 07%, whereas the relative abundance of Russula in the phylum Basidiomycota
increased significantly by 14. 2%. Bacterial diversity and community structure showed relatively minor changes. At the genus level, the relative abundance of Bradyrhizobium in the
phylum Proteobacteria slightly increased by 3. 03% during the succession process. (5 During the succession of P. tabuliformis forests, the soil bacterial and fungal biomass and the
relative abundance of Russula were significantly positively correlated with SOM and TN, respectively, and the fungal diversity and relative abundance of Penicillium were significantly
positively correlated with TP. In summary, changes in soil microbial abundance, diversity, and community structure during the succession of P. tabuliformis were collectively driven
by soil nutrient concentrations. These results can provide fundamental data and theoretical references for the ecological benefit evaluation of regional vegetation restoration.

Key words: Taiyue Mountain; Pinus tabuliformis plantation; secondary succession; soil microbial community ; microbial diversity
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Table 1 ~ Characteristics of selected sampling plots of Pinus tabuliformis forests
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Table 2 Physicochemical properties of soil in different ages of Pinus tabuliformis forest

e »(SOM) w(TN) (TP) o (TK) »(AHN) o(NH,-N)  «(NO,-N) w(AP) w(AK)

/g+kg™ lg-kg™! /g-kg™ /g+kg™ /mg-kg™' /mg-kg™' /mg-kg™! /mg-kg™' /mg-kg™!
10a-20  14.90+1.62b 1.41+0.12bc  0.59+0.03a  18.84+0.13a 87.37+6.02b  4.51+0.26c  0.73+0.02¢  1.47+0.15bc  36.52+3.93b
20a-20  11.40+2.03¢  1.24+0.02¢d  0.64+0.02a  19.16+0.47a 75.56+6.02b  4.72+0.10¢  0.95+0.08b  1.79+0.09b  47.63+3.25a
20a-40 9.57+0.94c  1.14+0.08d 0.59+0.03a  17.94+0.86ab  43.68+1.67c 6.19+£0.36b  0.93+0.02b  1.35+0.09¢  32.49+1.09h
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Table 3 Microbial abundance of soil at different ages

of Pinus tabuliformis forest

il ITS/copies- g 16S/copies-g ' ITS/16S
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Fig. 1

Alpha diversity index of soil microbial communities at different ages of Pinus tabuliformis forest
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Fig. 2 Taxonomic composition of fungal and bacterial communities at the phylum level in soil at different ages of Pinus tabuliformis forest
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Fig. 3 Taxonomic composition of fungal and bacterial communities at the genus level in soil at different ages of Pinus tabuhfarrms forest
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Table 4  Correlation analysis of soil microbial community structure, diversity, and physicochemical properties

at different ages of Pinus tabuliformis forest

Bl TN TP TK SOM AHN NH,"-N NO,-N AP AK
16S 0.68" -0.48 -0.14 0.70" 0.61" 0.41 0.08 0.52" 0.32
ITS 0.57" -0.43 -0.33 0.67" 0.65" 0.41 0.39 0.46 0.36
ITS/16S 0.29 -0.40 -0.37 0.32 0.30 0.44 0.71" 0.46 0.14
Chaol #5%k -0.75" 0.68" 0.43 -0.75" -0.69" -0.46 -0.53" -0.79" -0.16
Observed_species 8 % -0.75" 0.68" 0.43 -0.75" -0.69" -0.46 -0.53" -0.79" -0.16
- Shannon 48 %{ -0.65" 0.69" 0.61" -0.69" -0.58" -0.56" -0.68" -0.72" -0.13
a Goods_coverage 15 %4 0.53" -0.20 0.18 0.40 0.54" -0.18 -0.27 0.16 0.01
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Fig. 4 Correlation analysis of soil microbial communities at the genus level and physicochemical properties at different ages of Pinus tabuliformis forest
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