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Effect of Nitrogen Addition on Soil Fungal Diversity in/a. Degraded Alpine Mea;l’ow at

Different Slopes L ) el P 4

SU Xlao xue, LI Xi-lai# LI Cheng-yi, SUN Hua fang 8 . . == [ | 4 L WV . g 2

(Colh’ge of Ac'ncullu]:e‘ and .Ammal Husbandry, Qinghai Ur_],lversnvr}il'mn_g.gm()M China) 4 ; 1 ] o ’
Abstract; This studv Pfoposed mnogen addition experiments-to analyzé the effectsof exogenous nitrogen addiion on soil fingal diversity in alpine meadow! All the expenmenfs

were petformed in déraded alpme meadow with two different slopes (gentle slt)pe and steep slope) in Cuoluo refecture of theI Sanjiangyuan Region, and the sequence and
analysis'of IS of soil fungi w vere performed using MiSe( PE250) sequencullg technology. Comparative analysis as carfied out with three nitrogen addition levels on soil | funga
dlversl!tz in degraded grassland with different slopes, V\hldl mcluded lownitrogen / (INy 2 g'm~?), middle nitrogen (MN, 5 g ‘m =2, and high nitrogen ( HN, 10
g+ ™). The results showed that&# T the distribution groups of fungii idin the soit we__rp-Ascomy cota, Basidiomycota, Mortierellomycota, and Glomomycota, and the dominant
bacteria was Aseomytota. @) The dominant genera were Mortierella and Archagorhizzomyces, and there were no differences in response to different slopes and nitrogen addition
levels. @) Altotal of 95 genera ( Gibberellum, Preussia, etc. ) were identified and significantly differed between two different slopes (P <0.05). @ Bacteria with a relative
abundance less than 1% had significant differences in nitrogen addition at different levels on the same slope (P <0.03). &) In addition, the analyses of & and 8 diversities
showed that soil fungal community structure was stable under different slopes and nitrogen addition levels. Exogenous nitrogen supplementation significantly improved the
relative abundance of non-dominant fungal communities without destroying soil fungal community structure.

Key words: degraded grassland; nitrogen addition; fungal diversity; high-throughput sequencing; slope
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Fig. 1 Experimental design
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Fig. 2 Venn diagram of fungal OTUs under different slopes and nitrogen addition treatments . _
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Table 1  Fungal richness and Shannon index in soil samples
Y Qb Chaol F5%k PURIIRAS S PURIIEZEEIE Shannon 5§ %%
CK 1478 £122Aa 0.990 +0. 000Aa 1114 £84Aa 7.36 £0.52Aa
sy LN 1385 £109Aa 0.990 +0. 001 Aa 1013 £99Aa 6.73 +0.71Aa
MN 1319 +336Aa 0.991 +0. 003Aa 1003 £192Aa 6.60 +0. 60Aa
HN 1464 +183Aa 0.990 +0. 001 Aa 1090 +113Ab 6.65 +0. 68Aa
CK 1594 +£178Aa 0.993 +0. 001 Aa 1226 +130Aa 7.40 £0.26Aa
B LN 1603 +78Aa 0.992 +0. 001 Aa 1230 +74Aa 6.75 +1.34Aa
MN 1579 £175Aa 0.993 +0. 002Aa 1161 £97Aa 6.88 +0.59Aa
HN 1516 +147Aa 0.993 +0. 001 Aa 1171 £36Aa 6.53 +0.95Aa
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LN, MN Fl HN & ¥ FAR KA 12.3%., 9.3%,
10. 6% 1 18.9%, 5 CK A E, LN F1 MN 1 -F 5[]
F R 3 AFLL T ANE S5 HN 3
FEREIN 6.6 A E 43 55 FE3 b 5 Bl M T B TR
FES A 21, 5% Al 12. 8% , B H4H T 58 11 F B &
THEY . 28 Kruskal-Wallis #6556, [7]— 3 B A [6] &
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<0.05) , LB AL I b0 118 ] F B 18 2% = T BE
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2.3.2 IRV AKT A 2 AL

HRAE FL T @ K PR AR R R 45 R AT A, G-
CK, S-CK., S-MN #l S-HN % j—3, G-LN, S-LN,
G-MN #1 G-HN F R — 32, 9 {5 & ( Mortierella ) Fl
Archaeorhizomyces A& , FXT = JE 5050 6% ~
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Table 2 Kruskal-Wallis test results of fungal phyla under

different slopes and nitrogen addition

P e

SE ] FUAFR BEHARE B9
L1V T 1V o TN 22 % A

Kickxellomycota 0.33 0.87 0.11
Chytridiomycota 0.37 0.52 0.04
Mortierellomycota 0.42 0.30 0.77
unidentified 0.46 0.25 0.39
Olpidiomycota 0.49 0.39 0.04
Blastocladiomycota 0.54 0.54 0. 88
Entorrhizomycota 0.54 0.73 0.02
Ascomycota 0. 63 0. 60 0.02
Cercozoa 0. 65 0.63 0.77
Rozellomycota 0. 66 0.78 0.39
Glomeromycota 0. 66 0.36 0.08
Basidiomycota 0.75 0.79 0. 04
Chlorophyta 0.76 0.54 0.54
Calcarisporiellomycota 0.76 0.54 0. 88
Mucoromycota 0.77 0.79 0. 14
GS19 0.81 0.07 0.31
Neocallimastigomycota 0.81 0.18 i}:ﬁG
Entomophthoromycota — 0.20 0.54
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Fig. 5 Sample cluster analysis at genus level
®3 TRABKERFMLELEAER"
Table 3 Soil fungi with different slopes treated by nitrogen addition
AR B %
i1} 3 HHE
. " CK N MN HN
sy Holtermanniella 0.68 £0.62 0.13 £0.05 0.31+0.14 0.24 £0.11
Hygrocybe (142 )& ) 0.23 +0.19 7.91 £14.56 0.09 +0.13 0.06 +0.05
BEbE Sporormia 0.42 +£0.23 0.08 +0.02 0.76 £1.21 0.11 £0.07
Nectria( ANTRFEIR) 0.42 +0.10 0.28 +0.07 0.39 +0.17 0.76 +0.25

1) # W ERMXTEE >0. 1% HEEE
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Table 4  Multiple comparisons of Kruskal-wallis single factor AVOVA treated by nitrogen addition at different slopes

. P1H
B SLIR CK vs. LN CK vs. MN CK vs. HN LN vs. MN LN vs. HN MN vs. HN
Sy Holtermanniella 0. 004 0. 458 0.158 0.031 0.137 0.504
Hygrocybe(124:)8 ) 0.298 0. 169 0.110 0.016 0. 008 0.824
by Sporormia 0. 005 0.414 0.021 0.045 0. 603 0.137
Nectria( ANIRFEIR) 0. 207 0. 603 0. 137 0. 458 0. 006 0.045
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(P<0.05).
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