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pH EC SOM (C/N)
S154.3 A
[19-21]
[1-5]
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10 4 C 10 ng DNA 4 ul FastPfu Buffer(5x)
1.2 2 ul BSA(2.5 mmol/L) 0.8 pul ITSIF(5 pmol/L) 0.8 ul
4 ITS2R(5 pmol/L) 18 pl 3
(CK) 10 g/kg (WS10) 20 g/kg 94 C 3min 30
(WS20) 50 g/kg (WS50) 94 C 30s 55 C
400 g ( ) ( 10 cm % 30s 72 °C 30s 72 C 5 min
15 cm) 4 4 PCR
PCR
3 25 C
DNA
30 d [llumina Miseq
(DOC) 14
pH SPSS 23.0
QIIME(1.7.0) alpha
-20 C beta OTU
1.3 alpha QIIME
1.3.1 pH (pHs-3C unweight UniFrac distance (PCA)
pH ) ( =1: beta
5) (EC) (DDSJ-318 R(vegan )
) (SOM) R vegan
((550+5)°C, 6 h) (TC) (TN) (canonical correlation analysis, CCA)
(Vario MAX CNS, Elementar, Excel
Germany) (C/N) SigmaPlot 10.0
(DOC) (Shimadzu
TOC-Vcph, Japan) 2
1.3.2 DNA 2.1
FastDNA® Spin Kit for Soil 1 1
DNA -20 C PCR
barcode 18S rRNA ITSIF 5'- (pH) (EC) (TC)
CTTGGTCATTTAGAGGAAGTAA-3" ITS2R 5'- (C/N)
GCTGCGTTCTTCATCGATGC-3" 20 pl (TN) (SOM)
F1 ST IEE RIS
Table I Basic properties of two tested paddy soils
pH EC(uS/cm)  TC(g/kg) TN(g/kg) C/IN SOM(g/kg)
(GS) 725+£025a 132£225a 10.1+£0.04a 055+£0.04b 184+149a 20.1+0.8b
(HN) 6.38+0.16b 61.7£9.13b 7.7+0.06b 088+0.0la 873+£0.06b 482+2.1a
P<0.05
(0 10 20  50g/keg) pH
2 2
pH EC SOM TC
pH pH ™ C/N DOC 77.3% ~ 227%
4.37% 0.89% 6.14% 94.1% ~ 525% 28.2% ~ 143.7% 9.09% ~ 63.6%

5.47%

10.8% ~50.3%  235% ~ 1357%(P<0.05)
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EC SOM TC TN C/N DOC
219% ~ 1780% 11.7% ~ 89% 57.1% ~
197% 6.74% ~ 34.8% 48.0% ~ 125%  42.4% ~
930%(P <0.05) 50 g/kg

x2 BKEFRIAE, FTRIEFEMEAT LREAREBLMER
Table 2 Basic properties of soils under different straw return treatments after 30 days of flooding incubation
pH EC(uS/cm) SOM(g/kg) TC(g/kg) TN(g/kg) C/N DOC(mg/L)
CK-GS 7.33+£0.04a 56.8+4.70 cd 6.8+22¢ 10.3+£0.04 £ 0.55+0.01¢ 18.5+0.38d 3.13+0.71d
WS10-GS 7.01 £0.03b 100.7 £ 16.6 ¢ 132+28¢ 13.2+£0.04d 0.6+0.05d 20.5+131¢c 10.5+0.66 cd
WS20-GS 6.95+0.03 be 118.6+13.8 ¢ 222+22d 17.3+0.05¢ 0.7+0.04 ¢ 233+1.17b 16.5+0.34 ¢
WS50-GS 6.88 +0.10 be 185.7+7.24b 425+92b 251+0.07a 0.90+0.05b 278+ 141 a 45.6+6.79 a
CK-HN 6.77+0.21 cd 20.0+0.86d 273+1.2cd 7.7£0.05g 0.89£0.04b 8.65+045f 3.04+1.12d
WS10-HN 6.61 £0.06d 63.8+20.9cd 30.5+£3.1cd 12.1+0.03 ¢ 0.95+£0.02b 12.8+0.30¢ 433+£0.37d
WS20-HN 6.36+0.09¢ 93.3+£233¢ 345+49c¢ 13.2+£0.02d 0.97+0.06 b 13.7£0.86e  9.74+3.56cd
WS50-HN 6.14+0.05f 376 £ 714 a 51.6+42a 229+£0.05b 1.2+£0.02a 19.5+040cd 313+9.50b
2.2 (P<0.05)
Illumina 24 (P>0.05)
97% 2.3
( ) OTU 1 Illumina 24
30 000 OTUs 2
1 2
(Eurotiomycetes) (Sordario-
mycetes) 34.3% 33.3%
400
GS
80.4%
300 (P<0.05)
)
£ 20| 50 g/kg
100
(P<0.05)
0% . . )
0 10 000 20 000 30 000
IR P
400 ¢
HN
300 +
(PCA)  3) 3
2 200 | [T
o
-o- CK
100 1 -o— WSI0
- WS20
—A— WS50 (10 20 50 g/kg)
0 L L )
0 10 000 20 000 30 000
DR R 10 20 g/kg
1 FEEFEHEATAMAEERATIRERFESH 50 g/kg
YRS ELREE, n=3)
Fig. 1 Fungal community diversities in soils under different straw

return

treatments
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SOM
CK
pH EC SOM C/N
WS10
2 WS20 pH
WS50 = Dothideomycetes SOM EC C/N

=z Eurotiomycetes
Leotiomycetes

== Pezizomycetes

mm Sordariomycetes

&3 Ascomycota_norank
Agaricomycetes

= Tremellomycetes

e Fungi_norank

= other
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60
AR (%)

0 20 40 60 80 100
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E2 FRSNEBHERTAMEREEHIREENE
4R

Fig. 2 Compositions of fungal communities in soils under different
straw return treatments
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Fig. 3 Principal component analysis (PCA) of compositions of
fungal communities in soils under different straw return treatments
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Fig.4 Canonical correlation analysis (CCA) of compositions of
fungal communities in soils under different straw return treatments
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Responses of Fungal Community Diversity and Composition in
Paddy Soils to Straw Return

WANG Ning', YU Jianguang'", CHANG Zhizhou’, HUANG Hongying”, GU Kejun', ZHANG Zhenhua'

(1 Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
2 Circular Agriculture Research Center, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: Different amounts of wheat straws were incorporated into the two paddy soils (silty soil and clayed soil) to
explore the impacts of straw return on the diversity and composition of fungal community after 30 days of flooding incubation
based on conventional analysis and high-throughput sequencing. Results showed that straw addition significantly decreased the
diversity of fungal community in the silty soil but not in the clayed soil. Compared to un-amended soils, straw addition changed
fungal community composition in the silty soil, but no significant difference was found in fungal community compositions
between different rates of straw amendment. Unlike to the silty soil, for the clayed soil, significant differences were found in soil
fungal community compositions between un-amended soils and high rates of straw concentrations (50 g/kg), while no significant
difference between un-amended soils and soils amended with low rates of straw concentrations (10 and 20 g/kg). pH, EC and
SOM were identified by CCA analysis as variables that significantly contributed to the variance of fungal community in the silty
soil, while pH, EC, SOM and C/N ratio as variables in the clayed soil. In conclusion, straw addition significantly changed fungal
community composition by altering soil properties, and the response of soil fungal community composition to straw return
depended on soil type.

Key words: Straw return; Fungi; Community diversity; Community composition; Controlling factor
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