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Abstract: Research on the influence of change of organic carbon input from aboveground litter and belowground roots on
soil biological community is a topical issue in academic circles at present. However, it is unclear about the influence of

organic carbon input methods on soil fungal community structure and functional group during the freeze-thaw season. The
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soil fungal community is an important factor in regulating the stability of forest ecosystem, which help to maintain the
stability of ecosystem productivity timescales. In order to investigate the response characteristics of the soil fungal community
to organic carbon input from aboveground litter and belowground root in freeze-thaw seasonal temperate forest, this study
used ITS rDNA high-throughput sequencing technology and the FUNGuild functional prediction platform. Four different
carbon input treatments were set up in Maoershan Ecological Station ( Detritus input and removal treatments, DIRT) ,
including litter removal (NL), root removal (NR), litter and root removal ( NLR) and control (CK). We analyzed the
influence of controlling roots and litter on fungal community structure and functional groups in temperate forest soil. The
result showed that; (1) different organic carbon input patterns altered the relative abundance of the soil fungal community.
Root organic carbon input had more obvious effects on the relative abundance of soil fungal communities than litter inputs.
Relative abundance of the Ascomycota was 19.52% higher and relative abundance of the Basidiomycota was 16.77% lower
than those in the control treatment, respectively. (2) The mode of organic carbon input had a significant effect on the
functional group of the soil fungal community. The proportion of Saprotroph fungi and Pathotroph fungi were 9.79% and
1.22% higher in root removal treatment, at the same time which were 7.58% and 0.85% lower than those in the control
treatment. (3) The influence of organic carbon input mode on fungal community structure was related to soil physical and
chemical environmental factors. The content of microbial nitrogen was a key factor leading to the emergence of significant
differences in soil fungal community structure. The results highlighted the importance and regulation of organic carbon inputs
on soil fungal community structure and functional group. The results enriched the research content of soil microbial
community in temperate forest, and provided theoretical support and reference for the study of the influences of soil
microecological environment changes on ecosystem processes. In addition, the future studies should focus on the long-term

effects of litter and root input treatments on soil fungal community in different seasons.

Key Words: detritus input and removal treatments; FUNGuild functional prediction ; high-throughput sequencing; alpha

diversity ; freeze-thaw season
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HRERIZERE T, % B D RES A L K LRSS AT LASHIAT ) Ao 1 7 /st 5256 ( DIRT) 5% P 5256
AAZE A, LAME JL L M DX S8 f IR A AR - N IR X 4, i FUNGuild Dy gE F500 - 5 1 e i & )7 4R | [
GERIFT DX 35k P TR AR 0 D s s A A A T S Rz, SIS IR SR AR AR AR S R G R
M PR LB SRR S AR . ARPE AR 88 0 DU R . (1) ZEAS [T Ml A 7 =X b S R R IR 451
AL BA 225 K H T LB 95 ki AL PR 2 B 28 i A A BT 98 BB VR (R 45 M T TR A R, (2)
A LA AT 220 S AR T BE S SO, HEO T AR R R, 25 BRAR R B A KL B il Th BE S
HHES A B SR T LR B RS

1 MRS

1.1 R XN

BFFEIX S T2 v 44 i s TR LI (45°25'N, 127°38'E) | & AR AU ML 2% AR AR AR 25 il |+ 401 FF 2 7%
MAZS R G AT 5Y

5% X i T bl 22 US54 SE 34 K B 723 mm, AF 3475 & B 1093mm , 4R350 2.8°C ; Hi gk
AR LU B DX, M R 1 G T s, AR 300m , Bt 5 LG TSR 805 m 5 X P -3 S R i €2 16 25 bk - 32
J& T A MR K A X R R R AR L AR R IR U AKX -2 BRARE 35 % 95% %
1.2 RV AR AR S

T 2018 4F 7 HAERARUAEMR T E T 4 A M2 AR LA - (TR 20mx20m ) , BEHFE L B 3 A~

http ; //www.ecologica.cn



6 4] WRRIE A5 Rl 7 ARbK SO RV S5 S D RS RS AN [ - S LA A 119 i 1 2247

(1.5mx1.5m) o XF25ANFEH A3 5 HEA T L b e 5ORN T Bl A K3, 4245 DA T PUAh A 37 2

(1) [FIBEATAR R AR D AL B (CK) iy AR A KRS Rt AT

(2) EBRETE AR R4 AL EL(NL) AEREH 07 KA B 1m 224 fL 424 Tmm 19JE T8, LAB 1E 4 7%
Yk A IFIE BRI A R TR % 5

(3) BB AN D AL L (NR) - 15 XESMZ IR B YR R 0402 LT 70—100em, SRS FIRUZ
JEE S RSCAG 2 DX ISl ] P AR B 8, R 0 A R o

(4) oo IS AL BE(NLR) B B3RP (2) | (3) [ kAT,

B R Z R[] 100m LA, By (R AR TR) AR B a0 28 0 W AR ) ) HR SR AR 0 30 3 SR BRBE T4,
FesE 5 T 2021 AEZRAC IR ARARZE T IR R (3 F ) SRR LR . IR AE MR R B 0—10em 13, £
A7 Sk B B AR S SR o R AR 12 1y T 3EREAR I3 UM AN FR 3 — 343 aek 07 5 i A7 72 - 80°C i PR
T, RS A 1Y DNA T LLOF B RIER I 55— 03 H AR KT, S S B P B o $ it S
1.3 3Rt

e L AE S LA E - U E i p A i R (R AR ) ISR AR (L sl o B
130 B R A KRR (PETR)

AT - HERE S FH LA E - 384 R 4Bk (TR0 Y5 5 pH (AR ) o DL BRI 24T
BEBE AR B 5 Al A S HEFETINE .

1.4 DNA {£I5HI PCR 44

K PowerSoil DNA Isolation Kit( MoBio) DNA $2HUF ] & H#EH 13 DNA J5 % 2Rk 5 A YR A B A ]
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Fig.1 Relative abundance of soil fungal communities under Fig.2 Relative abundance of soil fungal communities under
different carbon source input methods at phylum level different carbon source input methods at class level
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Fig.3 Alpha diversity of soil fungal communities under different carbon source input methods
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Fig.4 Heat map of correlation analysis between soil fungal community composition and environmental factors under different carbon
source input methods
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(CK) : 7E LR BRIATR YR R M AT (NL) 8 A - A B SR AR R v b B T e T -5 A -3 A i 9
Fr TRV A 8 SR RO A 8 RERAR R DU B A S AF T (NR) | =P I AR 1 1 AT S R e, o -
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(NLR) 5 i A - A o 90 355 S TR A1 A 8 R TR B R I T8 A - A B SR R e v P I Ty

F1 TEERSHMEHSRERFHE/REHEXIN
Table 1 Spearman correlation analysis between soil fungal diversity index and environmental factors

2R LM ANAMEERLER  BEER AR LHEAAR RuEdm MUESA

TN TC DOC NH;-N NO;3-N SWC MBC MBN
Chaol Chaol #5%¢ 0.147 0.133 0.063 0.280 -0.476 0.070 0.035 0.196
Shannon ZFEMEFE 4L 0.417 0.476 0.399 0.755** -0.315 0.678* 0.245 0.210
Observed 4= B H5 4K 0.231 0.203 0.133 0.399 -0.476 0.175 0.098 0.189
Simpson L FEHEEL 0.354 0.420 0.594 0.720** -0.245 0.587"* 0.224 0.189
Pielou 5] BEHR 4k 0.441 0.497 0.497 0.748 -0.196 0.713** 0.217 0.182

4% Total nitrogen ; 2f : carbon ; AT 7 1448 LK : Dissolved organic carbon; # 25 % : NH -N; IS A %( : NO3 -N; 1385 /K &t ; Soil water content ; i34
)% : Microbial biomass carbon ; 424 % : Microbial biomass nitrogen; ** & P< 0.01; * 4 P< 0.05
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