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Characteristics of Fungi Community Structure and Genetic Diversity of Forests

in Guandi Mountains
QIAO Sha-sha', ZHOU Yong-na', CHAI Bao-feng', JIA Tong', LI Cui*"

(1. Institute of Loess Plateau, Shanxi University, Taiyuan 030006, China; 2. Department of Environment and Economics, Shanxi
University of Finance and Economics, Taiyuan 030006, China)

Abstract: Soil microorganisms drive the biogeochemical process of carbon, nitrogen, phosphorus and sulfur, and play a key role in
maintaining soil carbon sink and ecosystem function. The study on effects of environmental and spatial factors on the structure of
microbial community in boreal coniferous forest soil will provide theoretical basis for making management measures in local forest
ecosystem. Our research analyzed five soil fungi communities ( LpMC1, LpMC2, PwMC, PtMC, and BMC) in four forest types,
including Larix principis-rupprechiii forest, Picea wilsonii forest, Pinus tabulaeformis forest and Betula spp. forest, respectively, in
Pangquangou Nature Reserve in Guandi Mountains with Illumina high-throughput sequencing technology. Meanwhile, soil
environmental factors and diversity of undergrowth plants were determined to analyze the relationship between fungi community structure
and vegetation as well as soil environmental factors. The results showed that; (D There were seven eumycota and thirty-three
advantageous fungal genera in the five sample sites; (2) Redundancy analysis results showed that soil pH, temperature, moisture, total
nitrogen , the content of NH," , total carbon, invertase activity, urease activity, undergrowth dominance and evenness were significantly
associated with soil fungi community structure; 3)Cluster analysis and principal component analysis showed that forest vegetation type,
soil environmental factors and undergrowth had significant effects on soil fungi community structure; @The results of PCNM analysis
showed that at a local scale, dispersal limitation had no significant influence on fungi community structure in the study area. The forest
soil fungi community structure in the study area was significantly affected by environmental selection (soil pH, temperature, moisture,
total nitrogen, the content of NH," , total carbon, invertase activity, urease activity, undergrowth dominance and evenness, forest
type) .

Key words: Guandi Mountains; high-throughput sequencing; fungi community structure; coniferous forest soil
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37°53'02. 62"N;2 161 m). iC st &FANFEH N AR F HE
BEARRS | BRER . 5 N
1.2 FEACREE

AHFFET 2015 4F 7 HRHAE. B 5 SIRAG I
FEVLSRAE 1458 BVFE R — SR S B 10 m x 10
m FRETT FIIFXT AR LR IR S S A B e LB
RS em JERYHLFRAEAE S, B HAEEREL O
~20 em PRI EHERESD B TCH MRS N, Tk &
WERAE, ST ] S 5 2%, O T - 20°C T IRAF. 1E
24 h Z N BRI 5 A R SRS 8 41T
B EAN 2 mm B, BRI R A HSE e,
H 38 XA T R B I, — B3 i
A =80°C UKFEIRAF, FH T i a2 I .
1.3 oWrrik
1.3.1 +XERE T
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WETR  BERE IR 3, 5- TS S K B R 1L s, L
TEPELL 37°C 535 24 h J5 1 g 3877 A= (1) 75 28 B
mg BER;H,0, BERH KMnO, #2232, HE P
20 min N5 g LIS AEEN mg R
ﬁ_\‘[lzj‘
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ICE R AR R AR B O FR 2 | R, S5
A . A AT,

RHEIE LR AL
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A, S YR s F R P, (Y EEE) =
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1.3.2  TIERRREE S oA

5 DFEHLIY TSR S SR IR 0. 5 g, 453 N E
52, JHE.Z.N. A. Soil DNA Kit &7 £ ( Sangon 2\ ),
) SRR SR W L AL R DNA, QA R S
XA G U, KA BAERREGE Y 3 4> DNA
FE AR A R E R R AR ) TR BR A Rl EA T i il
=

it Nlumina HiSeq MJ¥F- &, #5149 1TSIF
( CTTGGTCATTTAGAGGAAGTAA ) Fl  ITS2-Rev
(GCTGCGTTCTTCATCGATGC) XA ITS T 178
X AT
1.4 FdEibr
1.4.1 YR OTU 04T

FIH Prinseq S BR FE/NT 50bp BYFF 51 LA
KB R A AE 20 AR YB3 , FEXHIR R 22
(PN AT 08, R BR AL 35 3 51 TR RS 3G X
BUF 5. FIH] Mothur 2K H 1) pre. cluster X741 i
AT H5 IR IE , P chimeras. uchime 25 %)% 51 H
A A, BT I Uclust 30X 4 6 225K 18 17 51 iF
TTEA, A Mothur 3K X BR3P 5147081, )

LL97% (1% AR oL M 7 S 189 8 R 73 #2443 28 0T
(OTU).
1.4.2  GUEYBEE ZFEE

FIH Mothur #RAFHHH HIERE S TP EE W o £
BEVEA, AL G REVE ZREPEAY 5 KL Shannon F8% 7 AN
Simpson F54" ") | HEVE FE EAUHEEL Chaol F5%
I ACE 45 %010 LA K )y 8 B 45 50 Coverage 18
%&UU )
L5 Geitsn

FIH] Mothur A rarefaction 734 K 73265443
Br AU RS TR 2 & M SPSS 19.0
AR X0 25 R b 2 i 22 R S 3k 28 S A T LI R
2293 MT (one-way analysis ) FI1Z2 5 HL 30 Hr (LSD) ,
BEVEAKFE A P<0.05. FIH RES X L HERE
PRI~ | PRI R L T 7 45 A AR G R 40
JEXT 5 AN Hb () 35 58 B8 R 1 R T AR B A
UPGMA R2850#7. ffi ] Canoco 4. 5 F/X} 38 36
Bi A ¥ F1E T RE v 2F 4T 0 R 43 BT (redundancy
analysis, RDA) , A PR UEEEE I 2 1500 s/ N7
BB S0 Hr 45 RS2 e, X AT 1g (v + 1) 5%
e, B FHEIKF R o =0. 05 ; [R5 ASFEHD Y 448
H B BE VK % 3 R 4 43 M1 ( principal  component
analysis, PCA ). F| &R AKE 1% 32 42 45 73 B ( PCNM)
Xof 3 ) A5 0 9 L TR AR I 8 2 MR R AT O A, R
ARy . (OREERE b 22 ] A (BR3P 85 6
I LI 2 R R A 5 (D1 v D P 25 R e 11 32 Ak
FrRor T ; @FR B AT 1E %3 (R A5G [ Moran 840K T E
(1) JTHRFAE ) 5 G FH O B A ARFAE [0] d2t A A 2 1]
fie Bz it | SR A i JEAT RDA 347

2 HFREHMH

2.1 ANFEIFFEMIERA IR EE A T
2.1.1 iR

1 PR, 3 pH 7E 5 S REHIR] 22 55 3% BH
IR PR TIAAARAE b, A I e B 17T B 352 AR AR T S
TRPEAEAL Y AN T FEARFE L 1 2 55 TR 1. 19
AP FIRR A S HETE 5 AR ] 22 55 5 2, SRR
AR ASFE LA HLT . Axhie . . A LR LA
K NH, SRS, MR A0 7% M A FE
ARk S i /N VR AU S5 (TRLEE ) X - 13 Al 2L
it FLAT — 2 A2 5 TP MR b A U B SR,
MERS RRE b TP A LT . A LB AT NH, % i /),
NO; Fra ik, HAFAREE R NO, & &/, i
TR B ST AR R FE R A AR A B T AR
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i 1 Sl | - o VN = S S e w8 = IR T
47.928% , T A MRFE H rh B I, AR 8. 551% , ik
PABACTE T FAFERE | 75 FFAREE HFIAEAR ARAE 1 2 [8]
PRTE T2
2.1.2  HHEREEISTE

- ST 2 R R T SR RN A 0 A0 B ) i
R HFR R > AR g, AN AR 3T 4 Ak
SRR DR TS PR S R T 4 AR (R kAR
LT RAR b X8 S g5 /)N v VR FACRIARR T 4 7 I A AR

iy A S HERR AR i 22 [ TG S 3 2 5. TR S
FE 5 AFEHRR 2 5 0 2, S AR AR T A AR 1
SRR M d R (6. 072 +0.373) 5 IAAAREE 3+
S RERHBEE TS R AR (0. 577 £0. 041, % 1).
2.1.3 MTAHBEHEE 20

MRT M B 2 FEE R BTE A FE L 2 [ B — 2 1Y
a5 Ho | BRI m R A AU TR AR MK T A
R A, DU SR I, BRI 75 AT RAORE bbbk A B
BB foe i, B 5T BEARAIG, BHIE T AR MR bR Ak
RPN, S B R (R 1),

®1 TERBRFRATHEESHE

Table 1 Soil environment factors and underground vegetation diversity of analyzed soil samples
FEHb B REVE 24 7R AEJLVEM AR T ARAETE R RARK 2 HAFAR FLIE/AY AN HER AR
pH 5.932+0.059 ¢  6.669 £0.006 ¢ 6.012+0.015d  8.125+0.038 a 7.058 +0.020 b
THEREE(Q,)/C 12.223 £0.452 ¢ 16.829£1.090 a 14.614 £1.373 b 16.406 £0.951 ab 15.031 £0.763 ab
BIKA % 47.928 +7.710 a  22.446 +0.859 b 21.642+2.048 b  8.551 £0.991 ¢ 24.124 +4.822 b
HHLB % 6.013+£0.307 a  3.158 £0.160 ¢ 5.343 +0.286 b 3.032 £0.029 ¢ 2.010 £0.152 d

2% (TN)/%
NO; -N/mg-kg ™"
NH/ —N/mg-kg_l
28 (TC)/%
FHLEK(SOC) /%

A ARG PE/mg - (220 min) !
JIREEG P/ mg- (g+24 h) !

0.448 +0.004 a
8.619 +0.272 ¢
33.675+2.335 a
6.929 +0.029 a
3.230 £0. 165 a
0.741 +£0. 053 be
2.251 +0.076 be
6.072 +£0.373 a

0. 156 0. 008 d
14.464 +1.000 b
24.795 +£0.192 b

1.974 +0.087 d

1. 696 £0. 086 ¢

0.683 +0.104 ¢

1.574 £0.003 ¢

1.612 £0.092 ¢

0.289 +0.007 b

4.280 +£0.152 e
19.219 +4.133 ¢

4.416 +0.089 b

2.870 0. 154 b

0.961 +0. 139 ab
2.760 +0. 838 b

1.844 +0. 161 ¢

0.124 £0.002 e
5.296 +£0.259 d
13.155 +0.467 d
2.742 +0.040 ¢
1.628 £0.015 ¢
1.053 £0.223 a
4.455+0.148 a
0.577 £0.041 d

0.209 +0.004 ¢
19. 580 +0. 356 a
3.383 £0.731 e
2.727 £0.032 ¢
1.079 +0. 082 d
0.705 +£0. 053 be
1.692 +0.079 ¢
3.844 £0.247 b

WERERE IS/ mg- (g-24 h) 7!

MBI (D) 0.258 +0.042 b
TR (H) 1.470 £0. 176 a
MBS BE () 0.922 £0.009 a

0.294 +0. 034 ab
1.449 +0. 036 ab
0.840 £0.072 ab  0.748 £0.017 b
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Fig. 1 UPGMA clustering figure based on soil environmental

factors and diversity of undergrowth vegetation
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