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ANigmat As two major forest types in northern China, coniferous deciduous and broad-leaved deciduous forests have long been
of interest to ecologists. However, little is known about their below-ground ecosystems, such as the biodiversity and assemblages
of their microbial communities, despite their ecological importance in driving biogeochemical cycling. Here, we used Illumina
MiSeq sequencing of the 16S rRNA and ITS gene to analyze microbial communities in soils from Betula platyphylla and
Larix principis-rupprechtii forests at a middle elevation and soil from a L. principis-rupprechtii forest at high elevation in the
Pangquangou Reserve. In addition, catalase, urease, and invertase activities and soil physicochemical properties were measured
to determine the correlations between them. We observed the following: 1) Soil physicochemical properties were significantly
different between the three plots and that there was a significant positive correlation between urease and invertase activities and
total carbon, total nitrogen, total sulfur, and the carbon/nitrogen ratio. Urease activity showed a significant negative correlation
with pH. In addition, activities of the three soil enzymes correlated with the abundances of specific operational taxonomic units
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of bacterial and fungi in the soil microbial communities. 2) The differences in the community structure of fungi between the

three plots was greater than that the bacterial communities. Bacterial community structure and diversity were closely related to

total carbon, total nitrogen, total sulfur, pH, and soil particle size, whereas the abundance of the fungi Capnodiales, Sebacinales,

Lulworthiales, Hymenochaetales were closely associated with total carbon, total nitrogen, total sulfur, the carbon/nitrogen ratio,

and moisture content. 3) At the middle elevation, the abundance and diversity of soil bacteria in the B. platyphylla forest were

greater than that of L. principis-rupprechtii forest; in contrast, soil fungal abundance and diversity in the L. principis-rupprechtii

forest were greater. Soil bacterial diversity in the L. principis-rupprechtii forest at high elevation was less than that in forests

at lower elevation, but the abundance was greater. In contrast, the abundance of fungi was relatively low, and the diversity

was high. Because of interaction among vegetation type, soil characteristics and structure of microbial community, the soil

environment can be changed, through the development of various forest management strategies, to promote recycling of carbon,

nitrogen, sulfur and phosphorus and improve soil fertility.

[Gegpmandly forest soil microbial community; community diversity; soil enzyme; soil physicochemical property; Pangquangou
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Table 1 Basic information and physicochemical profile of sampling sites
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3 [ M ol AR P 05 1 10 22 e S 2, HLr P e AR T AL

28 HER AR
Parameter Betula platyphylla forest

Larix principis-rupprechtii forest 1

AL TRk AL RAMR2

Larix principis-rupprechtii forest 2

b H{V # Geographical location 111°29'30"E, 37°51'50"N

111°32'22.81"E, 37°53'13.93"N 111°30'33.77"E, 37°53'06.30"N

4K Elevation (h/m) 2061 2709 2050
LB Porosity (P/%) 56.23 + 8.06a 45.57+10.37a 46.28 + 8.68a
Hi4% Particle size (d/pm) 125+ 12.85¢ 606 +24.71a 279 £ 34.02b
HikL Clay (W/%) 2.46 +0.02a 0.19+0.21b 2.29+0.27a
Tk Silt (w/%) 45.44.05 + 0.44a 1677 < 4.11c 36.19 +2.38b
i Sand (W/%) 52.08 £0.46¢ 83.04 £4.29a 61.55+2.62b
Jitth Soil texture fibJ% + Silty loam HEfib 4 Loamy sand fiblE+ Silty sand
pH 7.06 £0.02a 5.93 £0.06¢ 6.67 +0.006b
& K% Moisture content (w/%) 24.12 +4.81b 4793 +771a 22.4+0.86b
i & Temperature (6/°C) 15.03 £ 0.76ab 14.61 = 1.37b 16.83 £ 1.09a
4 A Total nitrogen (w/%) 0.21 £0.03b 0.45 £0.003a 0.16 + 0.08¢c
4>fife Total carbon(w/%) 2.73+0.03b 6.91 £0.03a 1.97 £0.09¢
% %kt Carbon nitrogen ratio 13.05+0.27b 15.47 £ 0.13a 12.69 +0.12b
4= Total sulfur (w/%) 0.04 +0.005b 0.12+0.01a 0.05 +0.003b

TR BRI + bRiE 22, [T AN R 7 B 2 R AT R 2 18] 22 53 i 3 (P < 0.05) .
Data in the table are mean + standard deviation. Different letters in the same row mean significant difference among different soil plots separately at 0.05 level.
R2 RE PRI BN M 8] B9 + S EGR 1

Table 2 Soil enzyme activities among different forest plots

A FERE A BT RAR L SEALTE K2
Enzyme activity Betula platyphylla forest  Larix principis-rupprechtii forest 1 Larix principis-rupprechtii forest 2
REWERR IS ME Invertase activity (W/mg g” d”) 3.84+0.25b 6.07+0.37a 1.61 + 0.09¢
JIR 5 P Urease activity (Mmg g d)™) 1.69 + 0.08b 2.25+0.082 1.57 +0.003b
H,O, i 1% 1 Catalase activity (A/mg g (20 min)™) 0.71 £ 0.05a 0.74 + 0.05a 0.68 £0.1a

MBI VA = bt 22, A7 A A 5B 2 m A R R M 2 R 22 5 3 (P < 0.05).

Data in the table are mean + standard deviation. Different letters in the same row mean significant difference among different soil plots separately at 0.05 level.
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Fig. 1 Relative abundance of dominant bacteria order (A) and fungus order (B).
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Fig. 2 Redundancy analysis (RDA) on soil dominant bacteria order (A) and soil dominant fungus order (B) constrained by soil variables.
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Table 3 Diversity of microbial communities in soil of three forest plots
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