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Effects of short-term fertilization on soil fungal community structure and

functional group in Eucalyptus artificial forest
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Abstract: In order to investigate the response characteristics of the soil fungal community to short-term fertilization in
Eucalyptus artificial forest, Illumina high-throughput sequencing and FUNGuild platforms were performed in this study. The
soil fungal community composition, functional groups and their impact factors were analyzed under the short-term
fertilization and non-fertilization ( control, CK) treatments. As the result shown, Basidiomycota and Ascomycota were
identified as the dominant fungi at the class level, accounting for 48.61%—46.74% and 39.31%—38.08% , respectively.
The soil fungal community at the class level was not significantly changed by short-term fertilization. On the order level, the
relative abundance of (23.73% ) and Eurotiales ( 19.95% ) was significantly increased by 7.65 and 1.72 times under the
fertilization treatment, respectively, when compared with CK treatment. However, the ratios of Archaeorhizomycetales,
Onygenales, Tremellales, and other dominant orders were obviously decreased in soil under the fertilization treatment. The

alpha diversity and abundance index of soil fungi were slightly decreased under the fertilization treatment. Meanwhile, the
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principal coordinate analysis indicated that the fungal community composition was significant difference between the
fertilization and CK treatments. Spatrotroph group was identified as the most dominate trophic group in the soil of Eucalyptus
artificial forest. The ratio of symbiotroph group was significantly increased by 4.19 times under the fertilization treatment
when compared with CK treatment. In addition, the ectomycorrhizal fungus Pisolithus was mainly increased in the
symbiotroph group, whereas the relative abundance of other trophic group fungi was obviously decreased. Moreover, the
redundancy analysis showed that the soil fungal community was mainly influenced by the soil factors including the contents
of soil available nutrition, soil organic carbon, microbial biomass carbon, pH value, and soil moisture. Our results
indicated that the short-term fertilization treatment altered the soil fungal community structure and functional group in

FEucalyptus artificial forest, and also increased the proportion of symbiotic fungi and improved the soil quality.
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S Guild” FIA] {5 B “ Confidence” 25 {5 8. . N T AL M IR E W IIAERE, RILRE EEE P nT 68" (highly
probable) F1“fRAIAE” ( probable) Wi~4254% ")
2.6 HHEAb 5 A

OTUs £ AXFTERE o M1 B ZEEME  FEARFRSIT (Principal coordinate analysis, PCoA ) Fl1 Adonis 3ES K656
S R 1B H (3.4.3 3.1.0) #EATIHA, Bl 22 57 B RS TT/0Hr R ] SPSS 21.0 (Chicago, USA) Hff:, i/t
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T SR A A A LR R A A I, e it S Ak B e SRS A S A A S CKC Y 21.45
150 15, DERAGACAL BEE & 4 i 1 - 3RAC Ty, {ELRT It S S50 SR A R - 3 5 K i AT
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Table 1 Effects of fertilization on soil physicochemical properties

+ 4T Soil parameter Xif M4 Control JEAE Fertilization
%7K i Moisture/ % 10.09£0.45 9.09+0.09 **
43 pH Soil pH 4.94+0.18 4.44+0.01 **
S Total nitrogen /( g/kg) 0.18+0.00 0.20+0.03 *
S Total phosphorus /( g/kg) 0.13£0.00 0.15+0.02
A Available phosphorus/ ( mg/kg) 0.20+0.00 4.29+0.64 "
B Available potassium/ ( mg/kg) 9.49+0.25 14.26£0.94
A BI85 Microbial biomass carbon/ ( mg/kg) 49.22+13.40 67.18+4.43 "

+ A MUK Content of soil organic carbon/(g/kg) 7.31+0.44 8.81+1.04**

“ow VR w7 Sy AR AL BRI 2 S 2 RO

3.2 HeW - HEEC R K R X it A A e 1

XFI P 8 A T LxE A58 1150303 45 B 741, A~ A B A4S (%) 7 S0 802 8 39439—50187 4%, 1E
97% HIFRRIPE KT 254153 307 4> OTU, B354 29 17,51 49,79 H,99 F},109 J& , 145 Fh, CK 5 s A b 34
TEEEESA OTU Jy 236 A, it AU X ARt 198 0 TR A % 20 B b HCAE X =F BEAE TR B K P 1 52 M 3R B A g
ST W B DG Y BT O HH 7 18 1] Basidiomycota ( 48.61%—46.74% ) F1 T #£ 4 ] Ascomycota ( 39.31%—
38.08%) , A H T ITEMEAL AR R P 5 FUmE KT CK AR PR (HARFRIA] 22 7 AN 35 (P>0.05) (% 2) . MEHKF- LA,
i T IO A B O B T T MR T L IR TR L S ST TR A IO T B B T AN AR TR AN TR LT A A

F2 TERAEEMTEMBKTFEEEEARMENEE %

Table 2 Community compositions and relative abundance of fungi at the phylum and order levels in Eucalyptus soil with fertilization

Il Phylum H Order X} #& Control JEAE Fertilization
FHER Ascomycota LT Eurotiales 11.58+1.55 19.95+3.10*
WML Archaeorhizomycetales 6.60+0.95 1.59+0.46
A FE T Hypocreales 9.60+0.79 8.17+2.48
FE5CH Sordariales 3.26+0.46 2.61+0.77
F B Helotiales 1.170.26 0.93+0.14
JFF A3 Onygenales 2.39+0.19 1.57+0.40
K UE unclassified 4.71£0.72 3.26+0.12*
/Nt Total 39.31+2.55 38.08+0.43
1514 Basidiomycota HLHTH Tremellales 7.39+0.51 5.87+0.35"
4T H Boletales 3.10+0.40 23.73+4.29
K Y Unclassified 38.12+3.50 17.14+0.39
/Nt Total 48.61£2.85 46.74£3.21
HAb Other HAb other 1.82+0.44 0.52+0.18
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Table 3 Effects of fertilization on soil fungi diversity parameters

Shannon 5%k Simpson Fa¥ =& BFH5 %8 Abundance index
AbBE Treatment . . . " ~— :
Shannon index Simpson index S RS R Ace E R EEHEH Chao 1
CK 2.91+£0.06 0.09+0.01 238.96+14.26 241.44+13.55
F 2.77+0.14 0.12+0.02 232.35+23.27 228.61+19.94
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Fig.1 Principal coordinate analysis ( PCoA) of Eucalyptus soil

fungal communities
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ATREIELPR < ¥ 5, EURRE R A SEE A S kI AT microbial biomass carbon; SOC: FHEF7 HLAK soil organic carbon;
R B, A S RO F A LB R A D TN BUAC total mitrogen; TP: 5% total phosphorus; AP i i
FITHEY 5 T B‘]ﬁﬁi%ﬁ'}‘[m ;ﬁ?ﬁ(, HESHEYE available phosphorus; AK: A available potassium
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SNSRI 1, A R Y R 2 LA B 2 T iy, AT 403+ H i
42 HREFEZS HIRHTFRCR

FESOVRIAC I, RA ST R BB A R | KB B B A S N (3R 1), TR R X it S 7 2 A 5 i
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