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Abstract: [Objective] This paper aims understand the diversity and community structure of soil fungi in
different coniferous plantations in mountainous region of Eastern Liaoning Province, China, and reveal the
relationship between fungal community diversity and structure and forest types as well as soil environment
factors. [Method] Environmental genomics approaches, including Illumina MiSeq high throughput
sequencing and OTU analysis, were used to assess the composition and structure of fungal community in
Larix gmelinii (LGe) and Pinus koraiensis (PKe) in Beshila Nature Reserve, Larix gmelinii (LGd) and Pinus

koraiensis (PKd) in the experimental forest farm of Liaoning Institute of Forest Management in Montane
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Region of Eastern Liaoning Province. [Result] (1) Compared with Pinus koraiensis, Larix gmelinii can
improve the contents of total carbon, total nitrogen and available nitrogen in soil. (2) The results showed that
9 different fungal phyla were identified in the soil of Larix gmelinii and Pinus koraiensis plants. The
dominant fungal phylum groups were Basidiomycota, Ascomycota, Zygomycota and Rozellomycota.
(3) Structurally, there were no significant difference in diversity indices and richness indices between LGe
and PKe, so were LGd and PKd. (4) The Venn diagram and heatmap showed that the fungal community
composition and relative abundance of Larix gmelinii and Pinus koraiensis plants were different, and the
difference between LGe and PKe was smaller than that between LGd and PKd. (5) Redundant analysis and
correlation analysis indicated that soil pH, TC, AN and C/N were the main factors which affected the
community structure of coniferous forests in this area. [Conclusion] This work showed that there were
some differences in soil fungal community structure and diversity index among different forest types. The
soil organic matter and fungal communities of the LGe and PKe showed small discrepancy compared with
LGd and PKd, and planting Larix gmelinii helps improve soil fertility.

Key words: mountainous region of eastern Liaoning Province; coniferous plantation; high-throughput

sequencing; fungus community structure
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Tab. 1 Sample plot information
N Hh TR AL AR i3 Wi MRS EMIEE AROEE/(CBR-hm D THRE ARG
s o .
Stand tvpe Geographic Altitude/m Slope Slope  Foreat Crown Stand density/ Mean Herb
P coordinate degree/(°)  aspect age density/% (plant-ha™ ") DBH/cm coverage/%

AR T H AR X
I A NI AR 40°54'46"N, #it
Larix gmelinii plantation in 124°47'00"E 734.5 18 Northeast 31 85 2050 18.43 100
Baishilazi Nature Reserve (LGe)
AR T H AR X
AR/ NI 40°54'46"N., Fik
Pinus koraiensis plantation in 124°47'00"E 7345 18 Northeast 31 85 2115 17.69 100
Baishilazi Nature Reserve (PKe)
LTARREED T
SRR MR IV AR N AR
Larix gmelinii plantation in the ~ 40°52'31"N, RE
experimental forest farm of 123°56'43"E 340 29 Southeast 28 80 2100 12.68 %0
Liaoning Institute of Forest
Management (LGd)
TR REE BT
BRI ST AR AYNE N
Pinus koraiensis plantation in the 40°52'31"N. R
experimental forest farm of 123°56'43"E 340 22 Southeast 6l 70 1800 21.94 30

Liaoning Institute of Forest
Management (PKd)
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35 DNA I #HF 18 ] MoBio PowerSoil®
DNA Isolation Kit iR 7 & ( MP Biomedicals, Santa
Ana, CA, USAD AT, FREUHEE 15 0.5 g, HARHEAE D
PRy AT . FE M ITS XEIY 851908 ITS1F
(5-CTTGGTCATTTAGAGGAAGTAA-3)P 1 1TS2
(5-GCTGCGTTCTTCATCGATGC-3)™), PCR J 3
A& ZA04E: 2 uL DNA iR, ER#514(10 pmol/L) %
1 uL, 5 pL Z2i, 5 uLQS iR EZEME, =ifR H DNA
FA M5 U/uL)0.25 uL, 2 uL dNTP(2.5 mmol/L),
8.75 ul A 4l /K (ddH,0), 3t 25 uL. PCR ¥ 14 % 14
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] R A2 Venn B, X0 FEERT 50 A1 E 1
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2.1 AEAIRTEEBLER

LGd T3 4. &% ERAERNETED 3N
52.24 g/kg. 3.89 g/kg 1 32.05 mg/kg, # R =T PKd
(P<0.01), #Rifj, LGd 1 PKd +3 pH {5 1 C/N &
B3R LGe B, &R HAE N & &5
A 43.79 g/kg. 3.85 g/kg Fl1 323.35 mg/kg, 55 PKe #H
bb, % 2 53 (P <0.05) (% 2), kAl K, 540
N TARARLE, V&R N TARE B T4 i e Ak, &
BB AN E .

x2 AEAIHTEERULER

Tab.2 Chemical properties of soils in different plantation forests

MR EX3 g A BRA L

Stand type pH Total carbon (TC)/(g'kg ')  Total N (TN)/(g'’kg ')  Available N (AN)/(mg-kg™") C/N ratio
LGe 5.40 = 0.04aA 43.79 £2.21aA 3.85+0.17aA 33.35+3.21aA 11.36 = 0.11aA
PKe 5.48 £ 0.02aA 41.70 £ 0.58aA 3.58 £0.04aA 28.04 + 1.08aA 11.65 £ 0.27aA
LGd 5.57 £ 0.24aA 52.24 + 3.36aA 3.89£0.27aA 32.05+3.61aA 13.43 £ 0.19aA
PKd 5.54+£0.11aA 20.08 +4.01bB 1.53 £ 3.21bB 12.96 + 2.56bB 13.24 + 1.88aA

VE: F— PR AR KRS (P < 0.0 DF/NE (P < 0.05) 7R I/NZ 7 2.3, T [F. Notes: different uppercase (P < 0.01) and lowercase (P < 0.05) letters
in the same column indicate significant differences. Same as below.
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Fig. 1 Rarefaction curves of fungal under different plantation forests
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Tab. 3 Correlation analysis between soil environment factors and fungal phylum groups
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significant correlation at P < 0.01 level.
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