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Effects of fallen woods decomposition of common tree species on soil fungal

community composition and distribution in karst forest
ZHANG Tie, YU Cun, QI Yujiao~
College of Forestry, Guizhou University, Guiyang 550025, China

Abstract; Fallen wood is an important component of the forest ecosystem, which plays an important role in ecological
conservation, biodiversity maintenance, and forest renewal. Its decomposition regulates the nutrient cycle of the soil and
often changed to changes in microbial community structure of the soil. Therefore, quantify the influence of the fallen wood
on soil fungus community and distribution is very significance. However, there are few reports about the effects of
decomposition of fallen wood on soil microbial community, especially in Maolan kast evergreen broad-leaved deciduous
mixed forest, a rare remaining subtropical karst forest with strong original in China and even the world. In this paper, the
fallen woods of four common tree species ( Machilus rehderi, Liquidambar formosana, Cyclobalanopsis glauca, and
Platycarya longipes ) that are in mildly, moderately and severely deciduous decay levels in Maolan’s evergreen and

deciduous broad-leaved mixed forest in Guizhou are selected as the research object. Three different horizontal distances
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(10 em, 30 cm, and 50 cm) from the outer edge of the fallen wood were used to analyze the effects of tree species, decay
grade and distance on the types and abundance of soil fungi community. The results show that: 1) the soil fungi affected by
the fallen woods of the four tree species in the karst forest are mainly Ascomycota, Basidiomycota and Mucor in the phylum
classification, and the dominant genera are Mortierella spp., Phlebia spp., Pluteus spp. and Chaetomium spp., etc; 2)
Different tree species of fallen woods have different effects on the relative abundance of soil fungi communities. The soil
fungi richness Chaol index under the fallen wood of the Platycarya longipes is significantly higher than that of
Cyclobalanopsis glauca; 3) With the deepening of decay, the soil fungal community diversity under the fallen wood of the
four tree species showed a significant increasing trend; 4) The abundance of soil fungal communities changes significantly
with the increase of the distance from the fallen wood (10— 50 cm) , such as Pluteus spp., Mortierella spp. and Ganoderma
spp. are affected by Machilus rehderi, Chaetomium spp. of Liquidambar formosana, Mortierella spp. of Platycarya longipes ,
Phlebia spp. and Oliveonia spp. of Cyclobalanopsis glauca, etc. This study quantified the soil fungal communities
composition and distribution patterns affected by fallen woods in karst forests, and provided a scientific basis for further
exploration of the mechanism of interaction between soil microbial communities and fallen wood decomposition to some

extent.

Key Words: karst forest; soil fungi; decomposition of fallen wood; subtropical
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AR SC LG 22 BRI A AR 4 Flers DA Fh B YA ( Machilus rehderi) A ( Liquidambar formosana) 5 K45k
( Cyclobalanopsis glauca) FF AT ( Platycarya longipes ) BRI A R BF 53 % 42, 456 P AR HA 80 A4 ot 1 g8 1
P TR R RFF 9 205 R 20, X - 4 L TR SR FERG J32 205 g 1) v S0 S WU T 4328 0 12, 20T R BB AR Frg At i
e S5 R BE B A 114 1 2 0T 4 398 L R RV R AR S 23 A 1 S e, LS A 4 I 8 A 23 fie L A 1) TR ACBIE 9 42 £t
Z%,

1 #MRERFE

L1 AFFE s

WP B BN 75 22 (6] S 9 3 AR DR AP X, s PR 0 25°3' N, 107°9' B, fie 5 1 41 1078m , Fe (1K 65 4%
430m , F-E9EAK 800m , 1% DX Ja T i E B L Y A AR SR 18.3°C, ARl 5767.9°C , AR K 1
1320.5mm , P BB 80% 7 bS5 SRR A7 B B 1 2 A B B8 38 15 909 ) B AR e 1T i
S, LR, DA PLE A R SR DL h MR A R DX P R R A AR 3 XA AR SR A
FE R Ik 0.95, MR )ZE 2R 10—20m, I K JZE F B A B R AL & ( Platycarya longipes ) . H X #k
( Cyclobalanopsis glauca) WF ( Liquidambar formosana) /N 288} ( Boniodendron minus) B M4 ( Machilus
rehderi) 55 | JEAR)Z FEA /NRA K55 ( Mahonia bodinieri) \Fd KAT ( Nandina domestica) FRI%3JE % ( Viburnum
propinquum) %5 | AR 2 FHEA R A HL (Selaginella uncinata) K114 (Asparagus cochinchinensis ) %2
12 FERCREE

TR SR o3 7 P ] - T S bR R 308 BBOR -1 g | 75 DO AR A A TR SR A 7 4 b DL b A 8 A, 42 iR
Sollins"**" $2 14 {1 = HUE R GHAEAT RN 53, T G CRIE) < B (1 S B KA A e 56 3, 30 bk ¢ i a8t 5 11 9 (i
) BRI B KR i, Ao bt o3 it s WA (FBE) B LB W B2, bt R AR I3 A, 53 0o
WIFIE I o B DRI AY [E]— R A e 3 D EAE, 70 ISR ARG AT OB 0bE AR B 11 [58 28 25 Ja ORA 727 [l
FIVEEUR BRAE M BB 20, 5 A0, FEREARIR 1 B 10em  30em F1 50cem Ab43 51 B 25 bR 32 2 A 5 W i) )2 + 3%
(0—10cm) #f5h , B R EAL R4 T 2 SRS HURE . AR L R AL i J5 B b IR o 8 BB FE RO T K2 i
BRI NN 2R TEIRBR VA A P 22 mIASI
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e I U RE AR Nanodrop BE4T DNA EH8, J3d i 1.2% IR HEE IS AL Uk A DNA $2 U, R
A E2A A 1 Pl & ff B DNA R G B 17 B Ar v Be PCR ¥ 39, PCR &1 B ™ ¥ f 1 Quant-iT
PicoGreen dsDNA Assay Kit 2¢ Y6 7] % i, 2K F Illumina MiSeq/NovaSeq - 5 X} BE 7% DNA F BL 47 X
(Paired-end ) i@t U 15, 015 F AR R Be i B 200—450bp . FI AR (A RNA {57 DXL 51 #0k
P71 RNA JEH BB A AR XS, B I 46 77 51 4% BR index 1 Barcode 15 &, #E4T SCEFFEA K] 43,
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AT 79 AT R Y Z R hT
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(1) W23 1 1 e giime cutadapt trim-paired YIBRFH) 5190 B, 555 RICEC S 109 ¥ 51
SR giime dada2 denoise-paired Wi DADA2 #EA7iids LM PiEE B G IAR, XTREASFEA B 7 & ik 1T
PO gt . X T HEBMEY 18S rRNA JE | BRIAZE ] Silva K04 R (Release132) ;3) Xf T H A ITS
FFH ), BRINGE ] UNITE %04 % ( Release 8.0, https://unite.ut.ee/ ) FEATIHERE,

(2) WyFP AT X TE RS 19 ASV/OTU R I i ( Rarefaction) FY 7 VA SE 1T, T 3R A5 B MR A
AU E IR TE R 73 28K BAR L NG . 73382 4o B (i ] Originl 8 B EAT 1T #2328 K F Y2
BT A B AT AL, IF IR I S B A4l 2R

(3) Alpha ZHEVESMT il Chaol F5HUH Shannon-Wiener 45 50K /3 Hr BB REE SRR 1E 6 AR H-F 1
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ASV/0TU &, QIIME2 (2019.4) H1 i qiime diversity alpha-rarefaction” -2 3158 DA _FF8%L, S/ MlPERE N 10,
(4) fEIA B A SR Ak M I3 A W 35 AR 11 A T 0 A AR g 6 21 >
R T AE TR BRGSO R e AR R BRI R 10em P AR | X RS A LY 4y
BroR B2 BE B IR 10em WAVEEE . SRR Z T 2273 B Al Duncan 22 85 LN 1 38 LR VR 2 HE PR FE 2L
HATZESF R, I RIEF M Vegan G AT geplot2 WAL LI H WA SR R 24k
RPES3HT(NMDS) >R H] QIIME2 (2019.4) 155 13 EFH Alpha ZFEHEHEEL, Excel 2016 1 Origin 18 #4744/
SOBLIPSIEZIEIN

2 HIR&ER

2.1 {EIKRAR RIS 598 BB 2SR (0 R )
2,11 B 3 B 2SR A

X AT IR 73 A B CIE 1) 4 B i 52 e r st
() e EC R AR B TR 3 AR T 138 R -1
U TR TR ], A IR T 1 B A X
FERIMRIR N FHER ] 18.78% , HF 1] 6.48% Al
BHEI]6.73%, WMAEEIAT 38 B A X F 5 R 7%
H#il]26.08% 0T HI]9.8% MEEH] 3.1%, 7 Xk
IR R A X R FRIE] 19.57% , 11 1#
1T 14%MEE] 8.04%, [BRAFEAT L EFHM

25 L
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FHXF 3 B Relative abundance/%

w4

0 3

XFE R F R ] 22.08% AU F W] 8.16% MR ] FRED mPED B
7.48% . 174843 2% Phylum classification
ORI 50 B0~ 0 8 R 1 32 B1 BT

KA FEREEE O AN 2, B IERGEIARE AT 2 Fig1 Phylum classification of soil fungi under Fallingwood
T8 BT RE VR 7 YA T RN IR R Pluteus
(7.0%) ,Mortierella ( 6.65% ) , Camarographium (3. 1% ) , Tomentella ( 2.0% ) , Phloeomana ( 1.6%) , Ganoderma
(1.5%) ,Mucor(1.4%) Fl Fusarium(1.3%) , 57 37.7% 0 EE1E R ISEH AR TNZEA AR B 52 1Y
B R BRI Y AT 3 R IMKIR R Mortierella (6.5%) , Fusarium (2.2%) , Chaetomium (1.8%) , Ganoderma
(1.8%) , Humicola(1.2%) , Cercophora(1.2% ) #1 Staphylotrichum (1.0% ) , %545 46.8% W) B 1E A 2K EEH ol
RAZERY 7 X AR R 52 me) 1) -+ 58 500 B 3% AH X 3 BE K/MKRIR A Mortierella (7.2%) , Fusarium (1.8%) ,
Chaetomium (1.7%) , Pluteus ( 1.5%) , Cercophora (1.3%) , Ganoderma (1.2%) , Humicola ( 1.1% ) F Aspergillus
(1.0%) , 47 35.6% I ELIRTE Ao 25540 1 O AR FNZERY 18 R A 7 8 A2 i) A - 398 0 T R i R X 2 B R/ MR
KK Alternaria(5.7%) , Fusarium (3.3%) , Mortierella (2.9%) , Chaetomium (1.2%) , Papiliotrema . Plectosphaerella
I Humicola Y753 1.0% , 534 37.3% M EL B TE T3 5590 E N ARFIZEAL
2.1.2  RFR B 2R 1

[ SR BEIAR T HIEEEAEYS Chaol TE‘@E%%?%EN$%,EEWT@@ A% Chaol #8%%5 Shannon-Wiener

BRI EES (K1),

2.2 BIRAY L SO0 1 3 B R 5 )
221 JERESFEHN TIEERETEE 2R R

B mH R AR A R 1) 13 BB Shannon-Wiener 8 507E H 5 B B B2 S50 T & TR E 14 (P<0.05) , Chaol 8
BOE AR TR) G 2 S R T i A8k . B Chaol #8401 Shannon 5 HU7F H 81 FBE S 12 S5 40 T 1B 35 4 T4
TGS H RKAREIAR) Chaol F8EUETEEER T B8 & T HEEE S5, H Shannon F88AEEEF LT
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BEBEJE Papiliotrema; /NN 4K ER 5T B Plectosphaerella ; % f1 J&  Cladosporium ; 18] 78 75 J& Staphylotrichum; $| BR B J& Chaetosphaeria ; A % J&
Trichoderma ; HIH TR LB Stachybotrys ; Wi 4k [GJE Hannaella

BEETRERE, BRAFE AN Chaol $840 5 Shannon 8K 7E & B &2 T W3 = TR R

(£2),
F1 ERMEATHIEERSFEEY
Table 1 Soil fungal diversity index of each tree species at the severe rotting level
) Fel Chaol F5%X Shannon-Wiener $54{
Chaol index Shannon-Wiener index

Tree species

P44 Machilus rehderi
W& Liquidambar formosana
HXIHE Cyclobalanopsis glauca
FRALE Platycarya longipes

455.92+196.72ab
403.32+110.69ab
385.58+65.94b
571.78+222.62a

6.72+0.76a
7.14+0.45a
7.11£0.4a

7.21+0.67a

AR/ NG E R [R]— P8 e AN [RIB Ff ] 22 572 4 2% ( P<0.05)

2.2.2  JEIEEEGN L AR A5 A A

XF TR RV A5 AR i 2L RS S T a5 R s (181 3) (6] — R oA [a] JE e P 32 22 ) JE 45 R 4
AT A4 TR v TR AR | P B B R 2 S K S R AR A BT 4 Rl A A 422 2 0 1
EE BRI B E R
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R2 BRMEFRBELERTHIRERSHEELY

Table 2 Soil fungal diversity index of each tree species at different decay grades

A JEREE Chaol 8% Shannon-Wiener 15 %%
Species Decay class Chaol index Shannon-Wiener index
At R 473.01+132.24a 5.75+1.16b
Machilus rehderi R 606.23+157.97a 6.91+1.21a
LR 455.92+196.72a 6.72+0.76ab
W& BRI 373.97+133.45b 6.70+0.52h
Liquidambar formosana LA 592.58+96.25a 7.23+0.33a
LR 403.32+110.69b 7.14£0.45ab
T XIBR BRI 424.30+169.23ab 6.43+1.03b
Cyclobalanopsis glauca Hh R A 546.61+142.46a 7.55+0.38ab
R 385.58+65.94b 7.11+0.40a
IR SR AL A BRI 366.80+129.49b 5.95+0.93b
Platycarya longipes Hh A 527.82+138.43ab 6.84+1.22ab
Gilid T 571.78+222.62a 7.21£0.67a

ANIF/ING T EE R ] — Wl AN [ J 422 45 40 18] 22 57 {35 (P<0.05)
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Fig.3 Non-metric multidimensional scaling ( NMDS) analysis of soil fungal community structure at different decay levels of each

tree species
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2.3 ERARIR Y R X I B PRI A 5

REARI AN [) 15 5 Ak 1) 1 38 BRI 22 AR L3 3 e Y A A3 A PUr 82 M (9 3 EL TR Y% Shannon-Wiener
FEROAE 10em 220 7.32, 755 T 50cem ALY 5.88( P<0.05) , AT T 540 1) 1+ 1 B BEVR Chaol F85UAE 10em &b Fy
541.08, % =T 50em AbRY 320.07, BRI FCANEFE B ALY T B R AR ECC R E 25

£3 ZHMETRES THIERER SRS

Table 3 Soil fungal diversity index of each tree species at different distances

i F S/ cm Chaol 5% Shannon-Wiener 15 %%
Species Distance Chaol index Shannon-Wiener index
Pt A 10 541.89+75.82a 7.32+0.42a
Machilus rehdert 30 361.07+36.06a 6.95+0.09ab

50 464.79+304.27a 5.88+0.67b
A 10 541.08+49.57a 7.37£0.52a
Liquidambar formosana 30 348.81+53.86b 7.19+0.3a

50 320.07+50.21b 6.87+0.34a
MR 10 373.55+62.4a 7.22+0.3a
Cyclobalanopsis glauca 30 357.58+77.15a 7.0+0.6a

50 425.60+25.82a 7.11+0.05a
o AL Ay 10 712.43+298.61a 7.53+0.73a
Platycarya longipes 30 499.48+115.8a 7.09+0.33a

50 503.43+128.13a 7.01+0.74a

AN /ING T BRI (] — A AN [ 5 ) 22 5 W32 (P<0.05)

SR tE— PR SE BE E X  HE ECR RIS S, 2 B EE IR 10em T 50em &b i) - 498 B TR IE R AR G SF R
7508 (R 4) o Pluteus Mortierella .Ganoderma 1 Hebeloma 32 WM R AR S 4 A, 50em 5 10em Ak 9 AH X
FREE M 6.27% 4.05% 4.04%F12.09% ., Tetracladium ZWFEFEIAFE ALK, HAE 50em 4b L 10em Ak
HARS I 1.02% , 5275 RIBREIAE IR 1 1 RN Phlebia Al Oliveonia , £ 50cm AL L 10cm Ak
FAREDRT 2 BE 43 B 1.62% F01 1.4% , 52 [BERACT B A IR 2552 M 8K T S L RE % A Alternaria Mortierella |
Fusarium F1 Ganoderma ,50cm 5 10em AbAYAIXT 340 HIAH2E 5.27% 2.48% 1.56% K1 1.26% |

x4 BUMETRES THIEAREEEMER

Table 4 Relative abundance of soil fungal communities of different tree species at different distances

T BB X F2F Relative abundance/%
Tree species Fungal communities BB 10cm HE 3 50cm
Bent-iE A TR Pluteus 7.00 0.73
Machilus rehderi WHEEJR Mortierella 6.65 2.60
RZJE Ganoderma 1.45 5.50
4548 Hebeloma 0.01 2.10
SR A% B Terfezia 1.49 0.07
WA VU FRJE Tetracladium 0.38 1.41
Liquidambar formosana BILTE Melanconiella 0.00 0.89
E5E)8E Chaetomium 0.00 0.59
B R A HEMS TR Alternaria 5.71 0.44
Platycarya longipes WETIHE Fusarium 3.26 1.70
RZJ&E Ganoderma 0.72 1.98
WHFE IR Mortierella 2.92 5.41
T XIBR H IS Phlebia 0.23 1.85
Cyclobalanopsis glauca FRSE T & Oliveonia 0.02 1.42
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3 e

BRI D) £ T 0 D rad B2 BUARTE S Ao B v e b o i 0 7= i A 38 2% 338
UEIRETE L e — e R T WIS RRbR 4 o FiELAC T SR 1) L3 BRI A 2 b B A
I HTAETTAMEETT(E L) JEEJEA Mortierella . Phlebia Pluteus 1 Chaetomium %5 (F 2) , FEIARE & A
JRER AT A S L RS S A i R L AR Y D CAR £ ( Pluteus ) Th i R 2 H0RN I £ 4= 1
JEEAR I, 388 3 Vb VA e ) bR, A S P Y Pluseus 34227 0 PICHLF R FE BRI B KRBT T SE 2
R TR A 5% BR Ak BRI R i F 9 LB A B, 260 T BT ( Chaetomium ) |, REWS 7 H: %
PSS B TR LT e 22, 7T LA B R R 2T 4R 22 BB TR T P (R W F 85 BT ( Mortierella ) AN{UELA 43 fift
ZRS AN YIRIRE ST, IR ] IR A A0 S AR 2 B D o 119 A I B 3l oo oA SRR SR 0 e AL o
PR A A RIS R R R R R K . REE (Ganoderma ) F AR Y I FS T A AL AR
(Melanconium ) Z BN IR AA FHBA R 2 A BT PRI, S A 73 1) L S BAAE  E SE ma F 5
A DA 7S B A B4 JE A ML

SR IR AR AR S8 T S ) S TR ARV A A 2 BB, RS RIS R AT ) S B R A R A 22
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