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Abstract: [Objective] Fungal decomposition plays a key role as the primary driving force of the nutrient cycling
and energy flow in the soil. However, the response characteristics of fungal communities to different types of straw
carbon inputs and the key environmental factors at the aggregate scale are not yet clear. [Method] In this study,
corn straw was used as the experimental, and three treatments were set according to the equal carbon content of
straw returning: regular crushed straw (RS), decomposed straw (DS) and straw biochar (BC). A control group
without straw application (CK) was also set up. The study aimed to investigate the effects of different carbon types
from straws on the diversity, composition, and distribution of fungi in soil macroaggregates (>0.25 mm) and
microaggregates (<0.25 mm), as well as the interactions within fungal communities. Furthermore, key environmental
factors influencing the variation of soil fungal communities were explored. [Result] The results of a 2-year field
experiment indicate that RS treatment significantly reduced fungal a diversity (P<0.05) in microaggregates (<0.25
mm) and macroaggregates (>0.25 mm). The top three dominant phyla in each treatment were Ascomycota,
Mortierellomycota, and Basidiomycota, while the top three dominant genera were Plectosphaerella, Chaetomium,
and Mortierella. Compared to different aggregate size fractions, the treatment with straw carbon significantly
induced differentiation in fungal community structure (P<0.01), with notably distinct fungal community structure
observed in the RS treatment compared to the other treatments. Also, analysis of fungal co-occurrence network
showed that BC treatment increased the number of nodes (10.08%) and modularity (5.55%) while DS treatment
increased the number of nodes (11.17%), the number of edges (32.57%) and the average degree of nodes (19.27%)
included in the co-occurrence network, and all of which improved the structural stability of the fungal network of
soil aggregates. The Mantel test analysis found that ammonium nitrogen (AN) and pH were the key environmental
factors affecting the fungal community structure of soil aggregates, with the fungal community in the RS treatment
being the most influenced by soil environmental factors. The prediction analysis of fungal community function
showed that the input of straw carbon could reduce the relative abundance of pathogenic fungi and reduce the
occurrence of soil-borne diseases in farmland. [Conclusion] Our results reveal that in the short term, different soil
aggregates of fungi are more susceptible to the influence of straw carbon types, leading to differentiation. The
addition of decomposed straw and straw biochar can increase soil AN content, thereby increasing the complexity of
the fungal network, thus, promoting fungal community stability. Therefore, for practical applications, it is advisable
to consider appropriately increasing the input of decomposed straw or straw biochar to promote the stability of soil

ecological functions.
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17, e ROt RS AT Hh R HE R AR ALy EL AR RS AT R R AR, Bardgett S5O LR I,
FEREAT o R RE R O AR SR L AL . SRRV 4L AR A tho 2 BB
FEAFE 73 AR R0 A, AN[RIZRZURE FHRR (1 A H B AEVE e A H . SRR
W, METRATERGEH, FTEEE A TR o, AFT LR HARER, A
TS R T BN TORAREAT B FLR S5 A F & A LR AR A Re A, TN
MR SEATIR B AP AR, OB AR A, BRI LEAE 00 J5L B AR S =R 202, [
U, WE SRR N AN R SRS AT BR AW L, AR S G AR RS AT 34 A A 2K
o WOREEAH A T7, o IR R AR AR ) R i B R
I IR A A BT, AR R T AR K S T S U T A s A

Ho 38BN ALY L 52w LI M 2RI T AL RN 254 1) R B A
R, HA TR A . RS E M A A BB IR I FLER S5 AL, ] LRSI 33 Joi A0 3 Sk AR W v
AT RN D REN . MRS SE ISR A [ ML A BRARAE SR A ALK EAFAEZE 2, SR L G A
VoA KRS TR . AAWIURY], RATBRIR AR I H A B S R, i e it
AR, AR TR (<025 mm) FIKEEE (025 mm) #4600, fik

SR, AT KO, (L F AT OTF 0 AR T TG LR
REAT I S -3 ECRRT 5, SR T AE BT IR AR RS B, OB Ao e i SRS AF AN, LK
ANTRPAE G 11 5 Aot FLmi B A2 15— 20, H AT i A ARIE -

ET M, AT AA RSB RS AR AL BEREAT 1 2 AR, A sd &R,

W FAREAT i A0 R R AR (> 0.25 mm) AU RAE (<0.25 mm) EHEENF
Wi, PR FT I R VE A B AR AR AIE A L 5 RIS D A ok AR e S AE WA 13

RARFHER A FIRSAT B 0 SRR AR S AR 280 2, DADR ST et A 25 Th e A
SE MRS AT A F 7 AP R AR T -

1 MR5ERZE

1.1 IRG ik 5 ki A 4

BT 2020 FEAE L AR B I B BDA FE (36°02'N, 119°12'E) i Jrfe, it
Ho#AFHH, R E N 68.0 m. FHRIR 14.7 °C, FHPEKE 7014 mm, JERATFERS
fo. LSRRG L, ity L. PO . RZ2 L8 (0~20 cm) JEAEE
A R 1.

BLalbRl: (D WHURERSAT, R TR RS 1 mm ffi.  (2) JEHES
FF REFPR R 1 mm 05, BSIARIET, 347 3 MAERH. Q) FTENUR,
FiAPB R 1 mm )5, BT ST 500°CHET R AL -

*® 1 KHEDREARBUM R
Table 1 Basic physical and chemical properties of field soil

o A BB Eat! A Xk A HER HER
+JZ Soil & HE Bulk ' . . ' .
) Organic Total Available Available =~ Ammonium  Nitrate
layer density pH
carbon / nitrogen/ phosphorus potassium/  nitrogen/  nitrogen /
/ecm / (grem™)

(g'kgh (g'kg!  Jmg'kg!) (mgkeg!  (mgkg)  (mgkgh

0~20 1.21£0.06 8.31+0.02 14.98+0.18  0.61+£0.02  9.24+0.79 247.61£15.55 9.39+1.32  7.55+0.74

1.2 Rt
T 2020 5 5 H AL HE AR, JLRE 4 DB, BAEEE 3 RER, RABELX
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HAEH. o (1D AL (CKD () FHIRBRAFAE (RS 5 (3) JEH
FEFFALEE (DS) + (4) FEFFAEMFUREEL (BC) o M SFIEH NC 55, &4 LFERIFE 0.60
m, EAEAREME 1 RR. MIRR TR 5 T 21 HEEHR, 9 A 27 HUlgk. EHMEERHNAE 40
cm, & 65 cm MERA LM (PVC) EilfE. FIHR AR FEA 0~20 cm RJZ L7,
iof 5 mm G BEMAEAH SO E BB AT, IR NI Y) 40 em, #1K BB 25 cm. £E1Z
HF) 0~20 cm RJZ 23, ARAESFHE RIS IR LT OB ERSAT . 8 2AREAT AL RS FT A
JER, IREERIAE AN, B ER 2. AR Y SR e A, A
Fi N 4.66 g. P,0s 4.66 g il K0 11.73 g

% 2 HERE Rt

Table 2  Field experimental design

e AR5 Bk B LR & A RN E
Carbon content of different Straw consumption Carbon input
Treatments )
materials/(g-kg™) per soil column/kg per soil column/(g-kg™)

CK 0 0 0

RS 404.71 0.140 0.060

DS 314.92 0.181 0.060

BC 527.78 0.108 0.060

W CK: AHEFEFT; RS: #HUMBFSFF: DS: JEAFEFF; BC: REFFAEMF K. FIR. Note: CK: No straw; RS: Regular crushed
straw; DS: Decomposed straw; BC: Straw biochar. The same as below.
1.3 HEmRE

12021 4 9 ARG TIRAER L4 0~20 om £ 2 13, WilE LA HE. kb
PHUBRFEELREE 0~20 cm JFUIREAE, FEABERUERLG Y, Sl seieE4 . LR A=
By, —EIERTIIEE, A TIE LI pH. 2% AEAESE & & — M0k 4 °Cik
FERAE, FHTIE B3R AR S L gm0k 47 T-80 °CUKAE
H, T A EE T
1.4 MEFE

(1D EFERIZRAE S . RASOERTImENS. LRI TR E ek E
(£1100 g'kg?) , WIEUIR T BARGE ARG BB R A ALY 1 em’ (/0N R, IRl 0.25
mm 5, WG B> 0.25 mm K BIRAEFIL i< 0.25 mm G2 R4, T R R B
M7E

(2) L3EvEpT. LIEHEiRR: 2 (BRI thoTik) 19, %55 (BD) H
I TIENE; pH K H pH 11 (Sartorius PB-10, Germany) #ll5€; HHLH K TOC 73 H11X
(multi N/C 3100, Germany) #ll5E; 4% (TN) RANFMEI I ERIENE; H 80
(AP) KT NaHCOs iZF2—HE L BIE N E ;. A (AKD) RH ARRER AR — K@t
FETHENGE; AR (AN) | HEZ (NN) KA 1 mol- L SALHIFIRSE, SEALAA3
BB 7T A E -

LAY e bR BEREEEIETE (Sw) SR 3,5- RS FEE KA R L ORI E s Bl i R e
(Ps) RHBERRIR AL t03EME s 4R EIE T (Ce) RAMEAKMIR L ke, L%
JREEETE (Ur) SR FHEEfy i Lt 3% (DL NHs-N 1) 52

(3) HIEAEFETE. DNA F2H: FREL 0.5 g % T4E, {# /1] FastDNA®SPIN Kit (MP
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Biomedicals, 3E) $EHUM44) DNA.

PCR ¥ 3§ K /™ % ) 4i fb . W | =2 & H 51 ¥ ITSIF ( 5-
CTTGGTCATTTAGAGGAAGTAA-3") /ITS2R (5'-TGCGTTCTTCATCGATGC-3") %3 5| % B
ITS FEN BT PCR 1. RN BH: FIAME 5 min (94°C) ; 7E3F 34 ¥k (94 °CAE1E: 30 s,
55°CiB Kk 30's, 72°CZEfH 60's) ; ZEAH 7 min (72°C) .

ITS Y171 PCR &34 A0 mpie &l 7 72 b o BRAE AR R A PR A ®1dEA T, A
[lumina Miseq PE300 =18 &l J7~F & 3547 %0l 7 .

1.5 s

(D TFEHEHr: A QUMEL AFE (v1.8.00 KM IRLEEIE, KA BIE> 97%
(750347 OTU 53K, FLET 415 Unite 04 {1 | BLAST B0E3HATLUX, #H4T o Z4F
BT VIR BT AL B ZAEPE T .

(2) Gitsr#r: 2T Bray-Curtis THHE PR EHIFE, A R A vegan BT 32 A AR
M (PCoA) , MAEZEZ t4iit (ANOSIM) Kl EEETE p LRV B TE2E R,
15 FH Mantel test 7347 5% 52 1) - 338 B0 e VR S5 M 10 I VE AT B B R SS,  HIR R SRR
WA 2553 BT A8 R A1 igraph €LSE3, FIA FUNGuild % 1458 B R AT DhRE TiLi 2
T, {fFH SPSS 26.0 FAFHEAT BN 27 22 A A A DG 404, {8 F Microsoft Excel 2016,
Origin 2021 1 R #3047 £ ab A2

2 &£ R

2.1 FEFRLBETAENEFRFEREEZ SR

Shannon-Wiener #& & BWFEA A W) 2 BRI FIFRE0 RS REAS 1l e & A2 AN | 0
R RE 2 FEME RO i 28 (& 1), DU SO & REASAEAS [B)30 P i i i e
YIZAEYE. HIE Shannon FEELNE L7 R4 N &S M4, BRI P 2 8K, T]
DA IR A 24K 2 B A S

AR B S AL R B 3 A OTU . K 2a KB, EMBIEAET, CK.
RS. DS #1 BC 4#KH EHEE OTU 4054 187, 97, 163+ 1424, $£FH OTU %= 280
Ao Bl 2b £, KBRS, CK. RS. DS Al BC A34SH EEH OTU 25N 173,
130~ 196+ 208 />, LA OTU % 231 4~ A3z OTU #4. Chaol &%4A Shannon &
BB A A AR, EEEA SR, B3 3 WA, BURMACK ZRN RS FT iR % B
o ZFEHEIA M. HMERAEFE OTU 2R Chaol FRES T KB RMAR . 7RI B4k
H, RS AP CK 235 FEMIK Shannon 1541, 41N 8.78% (P<0.05) . RS. DS #l BC 4t
X OTU %Al Chaol 18EE & M. £ RKBIEMAEF, 5 CKAHEL, RS ACFEEFK T
OTU #{. Chaol 1 Shannon ¥5%%, F#lE/>718 22.95% 21.27%#1 26.25% (P<0.05) , DS
1 BC 4L FEXT OTU #. Chaol F5¥0f Shannon 85 B &M . Al W, B RIAEE LR
PEm T REIER MR, RS ACHE R 2 BRI T o SR AR K [ SR A S R v 2 FE1E
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Fig. 1 Shannon index dilution curve of fungal communities of soil on OTU level (97% similarity)
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Fig. 2 Venn Plot of fungal communities of different aggregate size

22 FEMREEIX AN EIR R F RSB E A R R

TEI K EX R R BEE AT /00 (B 3a) , S5 R, MXF 8 EE 0L 7%
W17 Ascomycota (51.37%~68.47%) , FHX4 A2 #1% 1] Mortierellomycota (2.31%~
7.85% )07 1# "] Basidiomycota(2.19%~6.82%)- % # | ] Chytridiomycota( 1.09%~9.75%)
(0.09%~1.40%) FHAh Others (0.10%~0.28%) . TEMFIRMAA KA R+, 5 CK H
tt, RS A BC AbFHH) 5 2E5 [T HARX F 5 PR 7EJR/KF L (B 3b) , AP
BEN/INAIEBRFEJR Plectosphaerella (13.15%~18.47%) « EB7H & Chaetomium (1.89%~
15.41%) « WHIEIE Mortierella (2.28%~7.84%) « BRI & Fusarium (1.26%~5.77%) -

100—:|==|:|E=|:|E a) 100 b
§ 801 E 80 ] E Others
g — g - o
g = — L — E Schizothecium
S I I c — I — Papulasp
3 60 I — 3 60 = — Mycothermus
o © — — Ecenocyhe
< 4 — Humicol
k= =1 — E Didymella
E 40 H E 40 E ;Zil:‘z?lgym uuuuuu
i oters E oo
i Glomeromycota H# Idy
7 20 H gchynidicmycoba = 20 Fusarium
= Basidiomycota = Mortierella
=< g Mortierellomycota Chaetomium

unidentified Plectosphacrella
0 Ascomycota 0
CK RS DS BC CK RS DS BC CK Rs DS BC CK RS Ds BC
<0.25 2~0.25
<0.25 2~0.25 .
R A4k 2 PSR A b %

Agglomerate size/mm Agglomerate size/mm

3 FEFFRREBNAEREFRGERD () fME (b) WENEZENZI
Fig. 3 Effects of straw carbon type on the relative abundance of fungal phylum (a) and genus (b) of different

aggregate size
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2.3 FEFRAEB R ERIRF RS EE RS SRR
N3t — 20 0] A b I £ [T S A S BT IRE S 85 A 1 22 S MR AR, 32847 7 2% T Bray-Curtis
PRI PCoA /)M &l 4a S5 R &R, 25— AHR (PCoA 1) MIEE AR (PCoA2) Rif
fERE T I S S S T 1) 58.85% . T SRR AR B ZAFMETE —4E 7 (A]
b TR AR R B, YR PSR R A T R R A R A ABARE v T A 4b PR
VUG FRHE 5y W W%, CK. DS 1 BC Ab¥ R B0 HAFAE RS 7> S, R =Mhabs
A RER AL . B DS A1 BC ARBEX B HEVE A RCR AN, T RS AR5 HAth =
Tl AR 1) 1) LR VR 25 A 35 50 o ANOSIM. 23 i it —30 3R B, REFFRRA AR 2. 35 o0
THBEHR (P<0.01) , RS ACFWIECR G, 110 AS [FIRLZ 544 8] () B 254 T . 2%
Z (P=0.145) o "W, FEATHERECT BIRAASE 2 51 RO VA 451 72 R o it
PRI, AHIFTEBE— 20K P A [ SRR 5 0 M T SRR AT AR 288 B 0] S o B v (R AH ELAE
* 3 BRAENTRARGERE S HFIHERE M
Table 3 Effects of straw carbon type on fungal diversity index of soil aggregates

i st OUT #1 Chaol #8% Shannon %1

Granular/mm Treatments OTUs Chaol index Shannon index
<0.25 CK 643.33+£37.69a 948.72+63.97a 5.47+0.08a
RS 572.67+17.42a 870.20+50.97a 4.99+0.15b
DS 637.67+£57.53a 951.33+122.38a 5.54+0.17a
BC 630.33+15.72a 922.34436.45a 5.47+0.16a
>0.25 CK 616.50+22.23a 917.38+56.49a 5.60+0.03ab
RS 475.00+20.88b 722.27+40.96b 4.13+0.01c
DS 583.67+20.79a 802.16+27.14ab 5.96+0.24a
BC 615.67+24.17a 874.18+51.75a 5.54+0.06b

|
/\ a) || b)
L \_/r—\\_ | | S
[ ] r=10699

r=10.048
P=0.145 / P=0.001

<4
4

PCoA2 (14.94%)
PCoA2 (14.94%

-

00 025 0.00 025
PCoAl (43.91%) PCoAl (43.91%)

[®] >025mm [8] <025 (@] s [8] ox [8] os [] s

4 A FIREAT BRI K LB U 45K T ARAR 0T (PCoA)
Fig. 4 Principal coordinate analysis (PCoA) plot of fungal communities of different straw carbon types
24 FEMRABEWNEEHEEERXRERWERE R0
DAt T R 2% 2 A BRI I, 3t — 2D SR B AN TR R AU RS AT R A L AR AR 2R &R
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S HEEFSTENE IO, WP T L REVE LI 2% (B 50, FRRH 8 1 40 4 o
T8 (R4 o WEREE, MHXTT CKA4EE, BC (10.08%) A1 DS (11.17%) AbFE$EE T
GINFLIL 25 (1)1 s B, 1T RS FRAK T 47 S8R (8.99%) o BC 1 RS FEAIK 1 W& ik
BB (12.79%, 31.20% ) A5 55T 151 B (20.78%, 24.41%) , $1 1 FEHuME (5.55%, 8.88%),

1M DS $&m T IArEE (32.57%) AT SCFAREE (19.27%) 5 BRI TR (6.26%) o 1T
W, 5 CK &EAHLL, BC 1 DS Ab3 ) BB SN 48 TS 0%, 185 7 A HVE S5 M e e
P

CK

RS

Ascomycota
@ Basidiomycota

Mortierellomycota
. Undentified
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' Mucoromycota
. Chytridiomycota
st dor Vioxs DS Others
) S BC

S0 Positive links
e : . " B Negative links

* e . e oyt Re V7 o .
Ve " Q¥ T B3 p ® o .
3 LT PNy et YR o Y . . g el
o [R3 - s 0y * o' . )

= » * 9 .. »e

o waien St * et 0V VY o
. - . o e n e el en, ‘088 . .

v s . we oop  Sa%% §

5 ANTRIARS AT S 20 1) L b A v SR T ) %
Fig. 5 Co-occurrence network of fungal communities of different straw carbon types
4 AFEIREFT ORISR ) T B LR 255 (R Hh A

Table 4 Topological properties of fungal communities co-occurrence network of different straw carbon types

AN iR WHR AR AR FEFF AR

Topological properties CK RS DS BC

5 5 % Number of node 734 668 816 808
7% Number of edge 1173 807 1555 1023
P14 Average degree 1.598 1.208 1.906 1.266

4842 K Average path length 1 1 1 1

% Density 0.002 0.002 0.002 0.002
etk Modularity 0.991 1.079 0.929 1.046
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25 FEmREEMNARKEERF RGNS

i FUNGuild % BB A& 3T D RE TR 736, 45 R 6 s, EBEBFE R4 3
FivE; FRAY K Ji A2 772 (saprotroph) « 3EAEE F2 A (symbiotroph) « i B 74 (pathotroph)
4 P EA R XEFRIIS: PB4 - A E R (pathotroph-saprotroph-symbiotroph) « J&
AR E SR (saprotroph-symbiotroph) « Jpi E-J A& 7R A (pathotroph-saprotroph) A1 £
A8 A (pathotroph-symbiotroph) o MR¥E Guilds /NS, 4 ANALEE ) 3 E D) RE H W A3
993 Jir - PN A - M A 2 A R iR - A3 R AR - R PR AE JLTE (Animal Pathogen-Endophyte-Fungal
Parasite-Lichen Parasite-Plant Pathogen-Wood Saprotroph) , PA4-tE%)9% )R . # (Endophyte-
Plant Pathogen) , Afir4EEHE (Undefined Saprotroph) o HE— S HLE LRI, FEFFERALEE
I RRAR T B8 5 - P 2B - b A B A - A9 i - B S A - A ot S A L B R PN AR - R A i L B
MR, AP BRAR T 2.95%~8.27%F1 2.27%~8.08%, RS ALFLAIE T DS Al BC b3 j#
IRBCR I, &5 FER MRS AT I i N e PR AIAR R A AR08 55 1) UG

100

= = W
_ I —
— .
o 80 F
sor N
@
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BC (36.12%) >DS (24.40%) >RS (18.05%) . ¥ BC 4P 4w 1 11% Ce iit,
5 CK MR T 9.79% (P <0.05) . A UL RS 4P BT Su f1 Ur 3G M3, 1 BC A&k
PR A BT 425 Ps A Ce 3614
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Table 5 Effects of different straw carbon types on soil physicochemical properties and enzyme activities

e TR AL
iR aw L 7Y ST S 2T W
w5 j ) ; N7 g IEX e .
GhBi . Tk Dissolved ) . i - ) FEHE T IR T Y F
Bulk Organic ] Particulate Total Ammonium Nitrate TR L Available Urease/
Treat ) pH organic ) ) ) ) ) ) Sucrase/ Phosphatase ~ Cellulase/
density/ carbon/ organic nitrogen/ nitrogen/ nitrogen/ C/N ratio potassium/ (mg-g
ments carbon/ (mg-g") / (mg-g") (mg-g")
(grem™) (g-kgD) carbon/ (g-kgD) (mg-kgD) (mg-kgD) (mg-kgD) D
(g'kgD
(g-kgD)
CK 1.07+£0.04a  8.09+£0.02a  15.47+0.10d 196.8746.34c  4.8840.25b  0.68+£0.0lc  13.64+0.18b  13.90+0.75¢  22.84+0.36b  365.42+3.22b 7.6240.16c  1.6820.03d  1.4340.05b  0.2020.01c
RS 1.06+£0.04a  8.01+£0.02a  18.75+0.29¢  256.79#7.99a  3.614.20c  1.05+0.01b  13.77+£0.33b  17.28+0.45b  17.90+£0.36c  369.30+5.44b  13.0940.68a 2.00#0.33c  1.43#0.03b  0.28%0.00a
DS 0.95+0.02a  7.88+0.01b  20.2440.15b 235.4146.06b  3.4140.19c  1.17+0.03a  16.32+0.50a  18.68+£0.50a  17.39+£0.55¢  363.30+6.63b  6.93#0.12c  2.0940.02b  1.30#0.04b  0.18#0.01c
0.2440.02
BC 1.00+£0.08a  8.07+0.02a  25.94+0.49a 207.9444.05c  6.95#0.23a  1.01+0.03b  17.15+0.73a  19.44+0.17a  25.75+0.22a  444.43+13.74a 9.63#0.680b  2.63#0.03a  1.57#40.04a

b

http://pedologica.issas.ac.cn



+ # E W
Acta Pedologica Sinica

Module 4 o
.9 A ce .
0. [ ] - .
| S c 0o
°
L, :o S8,
5
ol
o..
Module 2
.
°
L
o000 ©
«® o 0 o
e o0
Q..
® .

B 7 ASRIFE AT ISR ) B R AR 2 1

Fig. 7 Fungal community ecological clusters of different straw carbon types
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B ST BRI R AR KB E RS, IR I B A AN AL B ARRe), SRR
B o ZAEVERRG; AW AR FEFTIE H R AR B, B B S A AU,
WAEYAREIATE, 2T B SR, IR B 2T T RS AS R g RUE
VIRE TR AR P 22 e M R AR BE o AR HF K F 32 Ak KR 20 i (PCoAD) FAES I T4t it
(ANOSIM) 73 #f7 LR BB VR (M 25 A 2L AN AL S o S5 SRR, W5 BB IR AT AR BE AN 24 4
TR LSRR MOAEE, R EH R T IR RR A A (Bl 4b) , H5ET AR
SER— 8, XA RE R AR, U RS AT BN PRAIC T R 1 T E A 2 A
PEo BeAh, AREFRIUREAT AN G, KA SRR A Rk B B a5 I C BB 2w (B
da), FEETHA A A DR Z ] 544 TR A ) A AT Bk N BRI S — B80T A [ 20 [ SR Ak 3
PR VE R SRS AT B A R i) AT 75 1 — 2B PR 5T .

AR FRIMFEATE W 5, A BRI 1] (B 3 a) YRI5 FE W ] (Ascomycota) |
i #IEE ] (Mortierellomycota) « 1] (Basidiomycota) « Gz &1 ] (Chytridiomycota) I
BRI ] (Glomeromycota) » T &R [ TFAIHF 5 [ 17 T IR B MO, 1EABAR,
EATRE A Rt i R IR A &Y, EFERERAR IR FT R0 3w 1) 2 LI i 3
BRI R 22—, 1R A HUBTT T S P55 LA, AT (g it 3 P Bk OB P AN AL 30,
B EBET 3 FREY RIS HRK R, ARV UR AN T T2 AR X
& o AHARWF TS RN, FEG SRAARR BIERA b, FEATAEM R AL BEAN RS AT FEAIS 1
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ol B A 2 (1) 19 2% B 25 ) AR TR A U R g PR B4 o ATt 970 I ) S B TR R I P 28 i I, 5 A
FEFFAEYIOR S 1 438 B M 2 S AR 1, IX 5K AT IE B2 38 N 7 203 TR L A
PREAER R, (R4 300 P 28 Fo e MR o IO U85 SR — 35T, thdh, FEFT A4 00 o Ak 3 A /S 24
FEAT AL PSR & 7 AN 28 R IR o, TR RS FT AL B BRI T X Pl 28 OTU % (GR 4)
Yo AU R RS AT X T H S W IR I A B, T3 AR AT AR AL R AT & T s a FE E W W
PRI RE T o FEATZ00d J 30 5 B A () M PR A 7 ot LU A v, T L T A 338 v ) 2 A P 4G = P X
SR RRIENUBT,  FE RS R () v LU AR [ e 7 ol i 8 552 B 22 T TR DU a2 e SIS TR 57 70 A B,
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