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Abstr: ct: /To identify the effect of biochar addltlon dh sl abiotic and biotic propetties and provide evidence for the soil improvement
with hiochar input, the soil “physiochemical propertiessand f_ungdl__oemmunlty were investigated in a cinnamon soil after 3-year biochar
additions of10, 20, and 40 t-hm 2. The reldtionship betwéen ‘the fungal community and edaphic physicochemical characteristics was
also analyzed. The results showed that soil pH, moisture, total nitrogen (TN) , and total organic carbon (TOC) significantly increased
but dissolved organic carbon (DOC) content and soil bulk density decreased with biochar addition. High-throughput sequencing results
indicated that biochar amendment had little influence on fungal a diversity but significantly changed the fungal community structure.
The taxonomic classification showed that the dominant fungal phyla were Ascomycota, Zygomycota, and Basidiomycota, and these phyla
accounted for more than 90% of the total sequences. The relative abundance of Ascomycota and Basidiomycota increased, while the
abundance of Zygomycota decreased with biochar addition. At the genus level, biochar addition increased the relative abundances of
Alternaria, Conocybe, and Aspergillus but decreased the relative abundances of Actinomucor and Gibberella. Redundancy analysis
(RDA) showed that soil DOC, pH, and moisture were key environmental factors leading to the shift in the soil fungal community
composition. In summary, the application of biochar changed the soil physicochemical properties, which drove the ecological succession
of soil fungal communities.

Key words : biochar; cinnamon soil; physicochemical properties; fungal community structure; Illumina MiSeq sequencing technology
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CK/™ 6:79+0.03¢ 418.20£0.62d 1.34+0.04a 1777607180 0.97£0.04d  8.10£0.82d ©°24,09.£0.60a 156.36 £3.72c 44, 1452745
BIO. 6,92 £0,04b [19/54£0.42¢  1.29 £0/02ah.4 1101 £0:97¢~ 1.21£0.07c  9.86+0/58¢c | 24, 8840, 740 162 68 3. 37l 35.56-€2. 86h.
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4 W 1] ( Zygomycota ) WY A X} =F BE. 4% I []
( Chytridiomycota) , BR%E B [ ] ( Glomeromycota ) Flfi{
717 ( Microsporidia ) L [& A4 AH X} =F B 76 A [R] kb PR
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Fig. 1 Relative abundances of the fungal phylum of all soil samples
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E5t J& ( Chaetomium ) . Spizellomyces . BE ¥4 %% J&
( Panaeolus ) # Fusicolla FAXTFEZE AR,
2.3.3  FABEEARRUEHER A

T OTU F £ NMDS -Hr 455 anEl 3 s,
ANRIAEBREL Y 3 ASFAEA SR R B T, JF 5
BAARI R, [, Tt A= 1 ok ) A BRI Tt FH 2
Yy ¢ ) Ab PR AR A5 7 NMDST il E A 5 B 8 /9 4
B A, B10, B20 Al B40 Ab HE £ FE AR A FE
NMDS2 %l |- Bt 45 A= ¥y e F i B9 55 m A HETT. LA
5 R W A W e R A - TR R T 2 A A W Y

AR

e i,

*3 FRALEABKTELRBEEMAMER% | o, r
Table 3 Relative abundanees.of the dominant fungal genus for all treatments/% i -
. il [ I -
& CK (P [ ] B20 1 B40 7~
Alternaria 27.2 +0. 14c. 46.77 £3.83a 134709 +9. 47he! 41.36 +6/%6ab | |
Actinomucor 30. 48 £2.29a; 7.68 £0. 34c | 20.84 #1.91b 9.99 +3. 720" 4
Fusarium 8.85 +0.43a . | L 5TT£0.77a 7.1 £3.03a || 6. 4941 "8,
Cyathus . 196 0. 11h s ) o 3697 +1.36b | 2718153 ° g 11.480.55) |
Trithocladium " & | 4.99x1.23a, &/ 4 73,61 £0.9a 39551 I & 4.73£0.85a )
Chaetomium 2 | [¥ 3.03 £0,47a 47/ & A 73788 £0.97a /3,88 £0.96a 2644022
Conacybe A4 F 1.91£0.05¢ ;¢ : _,.:33‘64 +0. 84a S B.45,£0:9ah 2.4 +Qs5bc %
Spizellomyces || L 2.72 £0.05a . J ) /'1.85=0.79a " g% 1880, 524 3.57+1.67a
i ity v § . ! o

Jeticoagaricus = 1.66£0.08hy [ | ¥ 11 0.68 £0,09¢ o 1.37£0.28b 2.41 £0.42a %

{ Pangeolus’ | L™ 1070142 | [ & 2.541.49 Y0.89£0.7a 1.28 +0. 54a
Mpergillts | | 7 77 0.64£0.03b% L4 '1.£0.0 1.17 £0.21a 1.61 +0.43a
Gibbergllagss 7 1.97 £0. 138" 0.49 £0.23b 0.55 £0.07b
Fmicolla::-' 0.43 +0. 19a 1.1+0.11a 0.16 £0. 08a

2.3.4  EREBHELI S RS 1A G

K H RDA 437 28 PFAl A 338 20 858 PR X L T A
EESH AR, 45 R R, RDAL il RDA2
OO BB RIS 500 25 S5 I R R S 43 1R 51.95% Al
19.66% . 5 NMDS 43 #r25 F 2L, 1 o 44 4b 2R
PIFEA B AR R A — e, S EHEASA — &l
B M A A E B10 . B20 A1 B40 Kb BREEA S5
XTREAE RDAL 5 ) 4 BA o b 0 259 (&1 4) . It
Hh, BF R A S ER X ZR 45 R A 5 B A S AR
Mantel Kz 3025 SRR, HIRECREREA 451 5 1 88
BN, Hrph 435 DOC(r=0.6557, P =
0.001) . pH(r=0.6218, P =0.002) il + 3 &K%
(r=0.5420, P =0.001) X% EL T BT S5 F 52 i B K
(F4).

AR M s R, BEA& )8 (Alternaria) 5
AP WEIEMC. WU BH (Actinomucor) 5 pH | %

F4 HEEAMSTEREEFZ EHEXERN Mantel 618
Table 4 Mantel test results for the correlation between fungal

community structures and soil parameters

R r P
pH 0.6218 0. 002
& 0.5420 0.001
K 0.4773 0.003
ALK 0.4371 0. 006
245 0.4739 0.014
A 0.458 1 0. 007
UK -0.0579 0.272
TRALE 0.3770 0. 004
WA VLK 0.6557 0. 001

KK AK BE T, 5 DOC BFIEMK. Hit)]
HJE (Fusarium) 5 AP B EAHE. BEHERFEE
(Cyathus) . W35 )E (Aspergillus) 555 AP /N T A
e W EHERME FEMLEXLR AREE
( Leucoagaricus ) 5 TOC Fl TN &2 IEAC. IREE
J& ( Gibberella) 5 pH | /K3 AP K& AK 23 fi
MIEHKR, 5 DOC BEIEMI(EKS).
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Fig. 2 Relative abundances of the dominant fungal phylum for all treatments
®5 HEABREHEMEESTEBEAIERHAXED
Table 5 Correlations between relative abundance of dominant genus and soil parameters
& pH ER &S RE A LB Eo AL RMEATER S K
Alternaria 0.397 0. 289 -0.299 0.278 0.227 0. 344 -0.317 0.729 ** 0.350
Actinomucor -0.612" -0.606" 0.533 -0.503 -0.463 -0.541 0.580* -0.536 -0.613"
Fusarium -0.330 -0.208 0. 200 -0.263 -0.224 -0.341 0.283 -0.774 ™ -0.244
Cyathus 0.705 " 0.691 " -0.758™  0.887 " 0.851 0. 806 ™ -0.778 0.417 0.767 ™
Trichocladium -0. 106 -0.261 0. 105 0.103 0. 103 -0.003 0. 147 0. 111 0. 136
Chaetomium -0.013 0.013 0. 093 -0.323 -0.297 -0.213 0. 160 -0.274 -0.015
Conocybe 0. 146 0.207 -0.027 -0.147 -0. 165 0.002 -0.052 0.259 0.019
Spizellomyces 0. 004 0. 184 0.018 0. 246 0.212 0.177 -0.232 -0.357 0.011
Leucoagaricus 0.338 0.371 -0.553 0.645" 0.692" 0. 485 -0.512 0.028 0.399
Panaeolus 0.024 0. 111 0.016 -0.130 -0.177 -0.076 0.018 0.177 -0. 096
Aspergillus 0.870 ™" 0.780 ** -0.693 " 0. 800 ** 0.767** 0.795™ -0.801 ™ 0.346 0. 860 **
Gibberella -0.744"  -0.669 " 0. 567 -0.504 -0. 466 -0.627" 0.632" -0.592~ -0.609 "
Fusicolla 0.018 0. 150 -0.044 -0. 151 -0.110 -0.073 0. 003 -0.366 -0.047

1) * FRBEMR P <0.05, * * R BEMKI P<0.01
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