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The impact of reduced by three-year high nitrogen addition on stability of soil

fungal network of Pinus taiwanensis
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2 School of Geographical Science, Fujian Normal University, Fuzhou 350007, China
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Abstract: Soil fungal communities are crucial for maintaining ecosystem functions, but it remains unclear that how
environmental changes such as nitrogen deposition affect their stability. In this study, by using high-throughput sequencing
and network analysis, we investigated the effects of different nitrogen addition levels on soil fungal community characteristics
for three consecutive years. The connectivity was quantified by calculating " cohesion” to predict the stability of fungal
networks. The results showed that there was a significant time effect on the response of fungal diversity and community
stability to nitrogen addition. Compared to the previous two years, nitrogen addition altered the fungal beta diversity in the
third year, and low nitrogen addition significantly increased the Chaol and Shannon indexes of fungi in the 0—10 cm soil
layer. Network analysis revealed that the proportion of positive connections in the fungal network increased and the average

clustering coefficient and modularity decreased as the amount of added nitrogen increased. Cohesion analysis showed that
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high nitrogen addition significantly reduced the absolute value of negative positive cohesion of fungi in both soil layers in
the third year, while low nitrogen addition increased or did not change the ratio. This suggests that high-dose nitrogen
addition can affect the ecosystem service function of fungal communities by destroying the stability of fungal communities.
This study provides new insights for evaluating the stability of soil fungal communities in forest under different levels of

nitrogen deposition, which is of scientific significance for evaluating the ecological effects of nitrogen deposition.

Key Words:; fungal networks; cohesion; community stability; fungal diversity; nitrogen deposition
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BEPE . R BB A LB R 4% | e BRI T KT 0.019% A EL R W AR 2 2R A4/ E 43 28 550 (OTU) Y 38
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2.1 RIRIT LI BERAL2E R E A R 8N
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Table 1 Effect of nitrogen addition on soil physical chemistry properties and nitrogen enrichment index

k7 2019 4 2020 4 2021 4
Indicators 0—10 cm 10—20 cm 0—10 cm 10—20 cm 0—10 cm 10—20 cm
pH LN -0.02 0.06 0.09 0.1 0.01 0.05
HN -0.01 0.03 0.14 0.08 0.05 0.07
SM/% LN -0.08 -0.02 -0.03 0.01 0.05 0.01
HN -0.14 -0.02 -0.04 0.01 -0.02 -0.03
TC/(&/ke) LN 0.26 1.02 -4.06 -1.87 11.43 %" 0.57
HN -8.71 4.73 -5.55 -2.55 12.25"* -1.22
TN/ (g&/kg) LN -0.31 -0.19 -0.24 -0.01 0.2 0.28
HN -0.95" 0.4 -0.22 -0.08 0.85* 0.21
MN/ (mg/kg) LN -24.76"" -13.18 7.02%** 8.77*** 6.45" 2.68
HN -9.25 -0.48 9.39°** 10.13*** 18.43*** 4.3
e \PL LN 1.15 — 2.40** — 2.68* —
HN 1.62 — 579 — 4.89* —
8N, 1/ %o LN 0.19 — 0.919 — 1.33 —
HN -0.02 — 1.75%" — 1.48 —
NEL/ %o LN 0.97 — 1.49 — 1.35 —
HN 1.64 — 4.04 %+ — 3.41% —

pH: BRTEE pH value; SM; T3EE7KZR Soil moisture; TC; EBR Total carbon; TN A% Total nitrogen; MN; # % Mineral nitrogen; 8N :
+-3E 8N, Soil 8" N; 8" Ny s M H 8N, Foliar 8" N; NEI. & & 4454 Nitrogen enrichment index; LN fliZ&l Low nitrogen; HN: % High
nitrogen ; 7 HRCHE S UV -5 %ok B EH =2 ] e 40 1 2 (B4 2% = IRl AL - X ) =4, 5 AR AR R ey R0 AL SHUAH 1L T % AT A Il 385 22
5;0—10 cm F1 10—20 em RFHZIHE,; * . P< 0.05; # #; P< 0.01; * * % ; P<0.001; —; HARAl;

22 AIINT LEEEA A
IRy 22 0 MR ] RS A 22800 B R S AR RN LR Chaol 18 84T W35 72 1
(F2) . RBEIME ZA; R LR A =5 Ak ) 9 52 A F6E 138 FCRT B Chaol A1 Shannon i

http ; //www.ecologica.cn



3376 JAE = 44 %
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em 12, 1—3 AENEIRS AT ELBE Chaol FEE0BAT W3 5200, (H 5 3 4F /55 AN I d 2 52 /55 EC 1A Shannon 454X
(P<0.05, 1), /2 WM LLENY Chaol Al Shannon F54( P<0.05, % 2) , Jafk I,0—10 em +J2 EH Y
Chaol 1 Shannon f5 % T 10—20 em £JZ (K 1), MAM, PCoA 73HTR, 55 1—2 4F AT B LLFARK +
SERCRRES B ZREETC WA (5 3 ARSI HOE AR A7 7] B A R B (P<0.01) , HAF L /Z K
TR B ZREMEAAIE 5 25 5 (P<0.001, 8] 2)

F2 @iEm tEMHEAREZEERANIEER o SEENZN

Table 2 Effects of nitrogen addition, soil depth, time, and their interactions on soil fungal alpha diversity

b ST Chaol %L Shannon 54X e ST Chaol #8544 Shannon 1544
Source of variation Chaol index Shannon index Source of variation Chaol index Shannon index
N 0.310 231 T x N 7.49*" 4.81°

D 84.05 " 4.20° TxD 24.84 7" 0.42
DxN 0.59 0.49 T x N xD 15.55"" 7.50°"

T 90.65 """ 0.13

N,D Al T 235 FR A, +Z2MEfE,; = . P<0.05; s, P<0.01; #*% . P<0.001.
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Table 3 Effects of nitrogen addition, soil depth, time, and their interactions on soil fungal cohesion

AR A IR INERTT| NASE Vi SRS NI IEN R

Source of variation | Negative cohesion| Positive cohesion Total cohesion | Negative cohesion :Positive cohesion|
N 23.53 " 4.65" 10.08 ** 27.99 ***

D 8.57*" 0.93 3.12 8.74""

D x N 0.75 1.41 0.91 1.50

T 33.36 """ 9.55** 11.73** 19.61 "

T x N 3.91° 11.73** 5.88" 10.79 **

TxD 4.81" 5.08" 498" 0.50

T x N xD 0.41 8.27"" 7.42*" 5.66"
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Fig.4 Effect of nitrogen addition on soil fungal cohesion
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