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Abstract: Random samples of keratinophilic fungi collected from green belts of 39 hospitals in
13 regions of southern China were enriched and cultured using chicken feathers as bait.
Culturable fungi in soil were isolated by dilution plate method, and the community composition
and diversity characteristics of keratinophilic fungi in different regions were investigated, and the
correlation between soil physicochemical factors and keratinophilic fungi was revealed. A total of
11 916 isolates of keratinophilic fungi was obtained, belonging to 4 phyla, 10 classes, 23 orders,
42 families and 76 genera. The dominant genera are different in different regions, and Nannizzia,
Penicillium and Mortierella were common in 13 regions. At the genus level, the diversity and
evenness of keratinophilic fungi were the highest in Chongqing, and those were the lowest in
Fujian. Chao 1 and ACE richness index showed comparatively high in Guangdong and Jiangsu.
Correlation analysis showed that soil organic carbon (OC), pH, available nitrogen (AN), total
phosphorus (TP), organic matter (SOM) and carbon/nitrogen ratio (C/N) significantly affected the
community composition and diversity of keratinophilic fungi, and the correlation between AN and
diversity index of keratinophilic fungi was utmost. AN is the main factor affecting the community
composition and diversity of culturable keratinophilic fungi. In conclusion, the community
composition, relative abundance and dominant groups of keratinophilic fungi in 13 regions were
different and were affected by soil physicochemical factors.

Keywords: soil fungi; filamentous fungi; fungal diversity; soil physicochemical factors; hospital
soil

Vil A S PPN SV AN (A DN &L 7)) NN R R
BB, s & i SR,
SO AR R PR B, ME LU 2 i [RDSOR]
(Wang et al. 2016). 1iF&ffi £ [ EL 1 (keratinophilic
fungi) B8 73 WA A 25 11 il R 38 A AR 45 b A A 1 2
J, BA B FE RN T (B RREE 2022),
PdaE , —Leg A E N A SUREME, iR AAN
KBS E & A B R 25 R Rz R4 414
15 R TGS, BT Bz IR 14 (Gréser
et al. 2018)., MR EH IS, K RmE R (L A g

AR L) R AR R SR & & i
W5, WITEREEE Trichophyton Malmsten, /)M
¥ i J& Microsporum Gruby . %5 JE %% Bz Wi )@
Nannizzia Stockdale . 7 iZ # J& Arthroderma Curr.
% B2 8 T4 & Epidermophyton Sabour. . A7 8E
J& Paraphyton Y. Griser, Dukik & de Hoog. j& ¥
& Lophophyton Matr. & Dassonv. . 1% /)&
Ctenomyces Eidam #1 Guarromyces Y. Griser &
Hoog (Griser et al. 2018). HIRFRFEME A H
A HA BOR P, (B IX TR AT 7 A T AR
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A HRR A, 5 N2 A B R Rk
s, W ER 2 Aspergillus stelliformis, #46
Fa 3% i Aphanoascus fulvescens % 15 otk 4x #1
Chrysosporium articulatum 7= A& ¥ 7 4 14 /1
1 g AT FH T R At ] 7 R R R, LR R
VIl A HUIERE . AR AR 3R S Tl b R 55
(Alwakeel et al. 2021). Ft, XFFREEH LIS EHHE
PRSI A A TR A TE AL DA TR
A7 TR R AR L

M T BTSSR EOR R, A AR R R
HITRA AR 3 B B, DAECA SRIAEE rh i 47 K
B “BEYIE” (Marcy et al. 2007), &
WP B AR S FUIMIR T X PR 5E o AR B IR A= P
PR, B R E A I A BRTE N T 254 S 94>
BRI UAE Y B 2 B i s — B R Y
S FEAAT 55, WA T e I T A P i) i 2 0k
fi. H Vanbreuseghem (1952)K B & FHE A
Mg A3 RIS A 2 I L LK iZ 07 A
SRR DA - S8 v 43 1 SR IOVE AR AR LT Y 28
J5:(Zhang et al. 2020). 124, XX 5
B DL ANSS IR AR I, an g SR
B BE. LB AL MIE PSS MM
#}(Muhsin & Hadi 2002; Mandeel €t al. 2011;
Javorekova et al. 2012; Malek et al. 2013 ; Singh &
Kushwaha 2015). &4 I, W ETED G A E
F B, AN & AR AN B 09 & fA Bk L T
BRI AALIE £ 25 1 EL E (Anane et al. 2015;
Deshmukh et al. 2021; Taghipour et al. 2021), {H
XA AR S A R At = FE A AR A S A o Tt
PUTH R AL PR ) I AT B 0 B, AMERESR
PR REAS i LAY W8 £ 25 LT 2R, [ b AR
3 Rt DATE L 220 1 W8 ff) 25 1 EL 1A (Zhang et al.
2019, 2020). H FIAIHTFEHIE 22 4R L — ),
DB IX P R 5 R A AR A 4 B R, DA
S A SERAR PR 5 0 H AR 52, Bl XK
DB RUBE (% R] 55 55 08 ) 2R 1 L TR 2 R PR A i
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FEHIT , S0 TG DX T B SR E A A TR AN
AR AR

T E S R A E N BRI,
HOEE & AERY IS LI R S
VI 22 R M B W8 ff) £ 1 261 (Singh et al. 2009
Soleymani et al. 2015; K2 0% 2017; Wang
etal. 2023), PEBE - HEE A G B AL W sl i3k A=
BiZ—, WIRE kMR B R E S
XU - e 28 11X 3P R 1Y AR S A WL E M R
HERME? ARG EEEEZEGA %
S X2 RREE S LA A OCH? N
TR R K ] T, AS A 1 2P R H
BT 13 AT 39 FrBEBe i) AE A TR I 4R, 3
T GE 43 B 5 F2 B W8 A 2R 1 LR ) 2 AR
HEAT T WA, IR b T S AR A S A
PRI AR RE OGPk
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1.1 MEARREMLIE

2020 4 8 A TR EE 1 12 DM A 238
WIAE R 13 AN, Bkl 3 prBEp,
FERE LA SRR 3-10 cm ) +3#(Zhang
et al. 2019; 3KZIC 2021), % E FEREHLRE
15yt HEACRAE G I C W A% H ),
S PRI L B 15250 % R A [Rl— BT B= B
()15 4%, BENLISS R 3 4, B 5 . H
TEH AT, WA T 730 FREL 200 g,
31000 g 7MEST, BIRRANEERE 3 . AJE, A
BAREFEMPFRIL 500 g, Z1# Vanbreuseghem
(1952)/) 5 kAT B R B & SEAL I, BVAE TC TR
ST ARSI P E 2 g0 AAFE5E
BE B R E R G SR A T R AR 30 d, KRR A
MR 25 °C, 1BJE 70%, WERESE. FRRigRas
Ja, ¥eRAF—TER, BHASEELHER
3 Py B B FRAMRSI (Tl 53R A I 03 15
S IRACFEAR I E ) o ABHFRIEXTS 39 )y LA AT
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AR 43 85 R FH 28 L 1) 7 8 °F- A 7 (Zhang
etal. 2019, 2020; Lietal. 2022), BIFK 2 g FE4
TR BEEEEEA 20 mL CE/K RS, &
JePRZ IR >) 10 min, 7EEEF TAESHH 1 mL 1
BT 9 mL Bk HIRAT, 155 107
FRRES, TR 107, RIRFEEM TV
[ 2B UIR 1 2: 55(SDA) |, BIEC 1 mL 10°7°
i B B IR TR G R, SRJ5 A SDA
B SR I R kR S il BB R R R L e IR A (B
A 3AER), Frst e S T HEIRE R,
25 °cCHEIRIG SR 2-3 d, fPR MR AT, JF
YEWI B S, RS e 4 2 T B0 S TR M 5 % 3
(PDA)F-H b ratifh . 4lifh i ki 72w
A 30%HH I, B T80 CCHRIR VKA , (RAFT
M K 2 B PR IF 9T T (GZAC) .
122 FAEFEENTFEE

PR H RSN DNA $REBGKH &bt |
BV EARA RS v BAER AT DNA 1
PLHC, RAHEMH S ITS1: 5-TCCGTAGGTGA
ACCTGCGG-3'F1 ITS4: 5-TCCTCCGCTTATTG
ATATGC-3' [A T AY) TARE(E M) B AT BR 2 F ]
HEA T4 1% (White et al. 1990), #34%H 25 pL 1k
Z: ddH,0 8.5 uL, ## 2 uL, 5[4 ITS1 F1 ITS4
¥4 1 uL, Master mix 12.5 pL, PCR JZ i 5514
DNA FiZEPE 94 °C 5 min; 94 °C DNA Z¢k:
1 min, 50 °C5|¥JiE X 1 min, 72 °CZEfH 1 min,
3L 35 APEER 5 72 °CHEMH 10 min, FEAG IS 4%
PCR 7*¥)52 th B BL (DO A W HARA IR 5T
oy alE T AR IEI Y . IR iR S Ab3E . BLASTn
MNEZFRE W iaH Chromas &5 R IR
P, MR AR . BRI SRIEHIE
W ICIR Y ITS J51F NCBI (http://www.ncbi.nlm.
nih.gov)i#1T BLASTn 7EZE LU XT; T #AHC 751
J&i , i8] PhyloSuite 1.16 (Zhang et al. 2020)347

FEHIXTH . BYFE | BRI K RGERE 4T -
123 WiEFERMNESEE

W alifb I (B BR s PP PDA Al |, 25 °C
TGS 7 d, MR B, ICRAETERHE
T2 WA Bty T 30 TR VR 30 U A K il R,
WA TSR IR, I SR A A 9
TEAR . KN B oy A A0 A 5 T S AR AIE . AR
P oy 7Y g BV ST TR SRR IE LR
YT
1.3 TiEFEAERERZHEMSH

AW FE L4315 35 % (isolation  frequency, IF)
S K e D R O A Ti) i X AT % 57 0 ) 2 1 L A
TEVE BT, AR HE eI © AL A= (1996)%F
PEBJE . & UL I8 FOAR A T i S BETAAE o A
R E 7 H>10%, BIEMAESEE 5 1%-10%0]
WL ; <1%M#iA )& . UL Shannon Wiener Z
P45 %((Shannon), Chao 1 fll ACE & 5% .
Pielou Y457 BEHEHO v [l g 5 A [R) b X A] 557 1
A8 FL R HET T 2 FEE 53 BT (Jost 2006, 20075
55 2021; skEHFSE 2021),
1.4 TIRBUEFSH

A e R i DA S SRR B 78
HXT, o BT S RO, 2o LA F
13 pH, BEE(AN). £%(TN), 2B (TP) K&
AP (SOM) 5 MEIRINE . S8R (5 ik
S3HT) (Bl H 2000)i 1T &AE PRI E . Ho,
4 pH (K L 1L 2.5: 1) R ALEI E ; -3k
SR (AN R IR BOL I E 3 3842 %((TN)
R B F IR e LI (TP)R FHAH
PUH 1 (HC10,-HoSO4 T Z)ME 3 + AT BT
(SOM)R FH V17 593 I B EE % R A A I Rl o
OC #l C/N JfiiA:46¥R, AHLIK(OC)H L SOM
#BAFH, C/NRJOCH TN A,
1.5 #HIBAIERIEE

FH Excel 2016 X4l i1 r it 48, 24
PEFR BRI 7 R WP kAT SPSS 22 #4T
FRAYH8 b5 F1 22 1 T8 BOECHE B TR Ty 2293007
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25 B E %A Duncan ¥ HE, EIEGIVEMH
WA Origin 2021, B¢ A= 9)F £ (https://www.
omicstudio.cn/index) ., ImageGP *F- 5 (http://www.
ehbio.com/ImageGP/index.php/Home/Login/login.
html), +3ERAL R 5 AP A SR R
#4T Pearson FHIC R AT ; HIEFL 1 5%
YRR AE R i1 T RDA 4347 .

2 BER54

2.1 FIEFIEAEREEEIEEAMNK

M ERE 39 0y Bs B 4 HE A 438 F)
11916 tRIEMEMILE, BEHN 41T, 10 H,
23 H, 28, 76 J®(EE 1). fEITKFELE, TER
JBFTFRET], HTEI. BRI E]. H
LR AL, 5 SRR 97.44%.
P O O v B L € e R E A R
39 o BRI 83.65%F1 12.51%. 7E H K F
b, AEFE )N AR H (74.71%) . R H
(11.58%) FIHLHE R H (8.95%). 1ERHKFE |, LIFE
PR FH38.74%) . JINH HI 2 HL(35.97%) Filith 25
FHB.95%) ML HFL . TEJRAKY b, R
J& (31.48%) A1 4: )& (31.35%) WAL HYE -
22 HEEAITRMXAEFERERE
EERERER
22,1 ARMXAEFREAESERMMKLESL
B, ENXBANBEAH

ELBH XK EN 14458, 61 527 £k,
Hrh 4115 (56.19%) . H1i% )& (18.14%) FI4s JE 2%
KRR (15.13%) L3RS , BHEER4.78%) . &
IR (2.49%) M AR IR (1.57%) N8 ILE , HA
8 MENWAE; HERMXEREH 19 &, 3t
353 tk, HPAx)e 2% K WA (52.12%) it 2 &
(18.41%) AL IE , I )R (0.85%) . Z4FE =
(0.85%) . AE B M F T JE (0.28%) . KA JE
(0.28%)FIHLET & (0.28%) WA & , A 12 M&
ML TEfREMX A 15 Y8, Hd g
H1)8 (51.64%) 15 58 (33.20%) NILH R, &E

2360 EHIFR

2% 1% TR (9.69%) . FHEES JE (2.14%) I 55 )&
(1.34%) R E W g, Ha 10 M@ NTaR; )
AHIXEEER 16 V&, 1 016 #, Hz)e
25 % )8 (85.63%) AL JE , a5 )E (3.84%) .
M5 J& (3.74%) . T %5 J& (2.66%) Fl 4% 18 7 )&
(L18%) A& W&, o 11 NMEhaE; £
PO X S 17 A @, 3k 765 bk, Hihsjezs
B2 B8 (58.30%) WAL HYE , 8% (0.92%) . &%
%% J%(0.52%) . Brunneochlamydosporium (0.39%) .
Fusicolla (0.39%). /NreRIN %R (0.26%) . %
185 J& (0.13%) MU & (0.13%) G A JE , I
9 AEJE UL ARSI S 19 N
31297 #k, HPhRELLEHIE@7.03%). dE3
a1k LB R (25.52%) A 85 8 (20.97%) 4y I
J&, Gamsia (1.46%)F1% % J& (1.31%) 4 % L
&, H& 14N RAMAR; (o IX e
124 &, 3 1 001 Bk, Horh 72 Je 2% B2 & (51.45%)
4108 (39.06%) ML &, Hi%5 )& (3.00%)

Fusicolla (3.00%) A4 FEZE & (1.20%) M % ILJE

Hap 7 M E A E; TEHIR X A E 19 4
J&, 3 457 #&, H Gongronella (30.63%).

Z5 JE 25 12 1 R (28.88%) . KLU EE (11.82%) Al
4 1) (10.28%) AL #)d , H %8 (3.50%) .

Gliocladiopsis (3.50%) . Hi%EJ&(2.63%). K&J&
(2.41%) Mg FE IR (1.09%) R s, HA 10 4>
JENFAJE; TEVLARHIX SEE 24 M@, 3
386 Bk, HH 48 45.08%). HitEE(25.13%)
MR (10.10%) M ILHJE, W ILEAR 8 1,
Hox 13 M WA E; RIS 16 4
J&, 1082 Bk, H4#E(59.24%). RIE%L
F2 T8 (20.89%) FIA FE 7 & (10.26%) AL HVE

Figs 8 (5.45%) 2L f1 82 (1.20%) R UL Jm , I
AN E NG R 7RV X S 164N
It 865 Pk, H 4 #HlJE (38.03%). EHER
(37.57%)HIZRJE 22 B IE R (15.72%) ML HYE, #0L
&G 44, Hoax o M hfiA R xR X % E
18 Mm, A 951 #k, Hrh Aphanoascus (22.92%)
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Table I Community composition of culturable keratinophilic fungi in southern China
I £l H Ft J& RIREL IrEs
Phylum Class Order Family Genus Number e
of isolates  IF (%)
THRE] JAE B TR 2 Mz B Cladosporiaceae 52N 32 0.27
Ascomycota  Dothideomycetes Capnodiales Cladosporium
Acrocalymmaceae Acrocalymma 5 0.04
Coniothyriaceae JETCRE IR 13 0.11
Coniothyrium
Cucurbitariaceae AR 65 0.55
Pyrenochaeta
(E2gHE| R AR e Neodidymella 2 0.02
Pleosporales Didymellaceae
ErHER 19 0.16
Phoma
Stagonosporopsis 2 0.02
Phaeosphaeriaceae Setophaeosphaeria 4 0.03
e FU R ) 1 0.01
Pleosporaceae Curvularia
€ 1K R H &R tham 243 2.04
Eurotiomycetes Eurotiales Aspergillaceae Aspergillus
HEIR 805 6.76
Penicillium
PN 18 0.15
Talaromyces
INGRIZIE 30 E | PRIETHF Fige)m 865 7.26
Onygenales Arthrodermataceae Ctenomyces
RICZE R 3751 31.48
Nannizzia
JIGHIZE 3-8 218 1.83
Onygenaceae Aphanoascus
aAtE 3736 31.35
Chrysosporium
SIS ey N RE ) 332 2.79
Uncinocarpus
Al TR N FIRE H IR R Lambertella 1 0.01
Leotiomycetes Helotiales Rutstroemiaceae
MR Scytalidium 6 0.05
Helotiaceae
T B:2K 3545 XURBE R} Galactomyces 1 0.01
Saccharomycetes Saccharomycetales Dipodascaceae
AR 1 0.01
Geotrichum
SR WL BB Neopestalotiopsis 1 0.01
Sordariomycetes Amphisphaeriales Pestalotiopsidaceae
MR Z EBEE 1 0.01
Pestalotiopsis
(1%%)
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E=-3)
] N H 2 J& TR REL IrE
Phylum  Class  Order Family Genus Number R
of isolates IF (%)
HE7eH BT TR 4 0.03
Coniochaetales Coniochaetaceae Coniochaeta
IAFEH ANEENERBE TR Brunneochlamydosporium 3 0.03
Glomerellales Plectosphaerellaceae
Chordomyces 1 0.01
AL 1 T2 R 5 0.04
Plectosphaerella
P T H A aRae Rt Rt 5 ) 166 1.39
Hypocreales Bionectriaceae Acremonium
e 387 3.25
Clonostachys
TR ST 12 0.10
Clavicipitaceae Metarhizium
Huisf) Sl Yy 1 0.01
Cordycipitaceae Beauveria
Gamszarea 3 0.03
LIy 62 0.52
Smplicillium
PR JRE TR R AREIR 54 0.45
Hypocreaceae Trichoderma
FR5eRt P e 1 0.01
Nectriaceae Cosmospora
HEAIE A 11 0.09
Cylindrocarpon
Dactylonectria 1 0.01
P TI ) 117 0.98
Fusarium
Fusicolla 3 0.03
Gliocladiopsis 16 0.13
Ilyonectria 1 0.01
Pseudocosmospora 80 0.67
Thelonectria 1 0.01
Volutella 9 0.08
Niessliaceae Monocillium 17 0.14
2L R E Sl 403 3.38
Ophiocordycipitaceae Purpureocillium
LHEIE 4 0.03
Tolypocladium
AR Albifimbria 2 0.02
Stachybotryaceae
Dimorphiseta 9 0.08
BRI R 3 0.03
Myrothecium
PRI 8 0.07
Paramyrothecium
Ge3)

2362 EFIR
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E=-3)
] N H ﬂ J& (7S G
Phylum Class Order Family Genus Number 4%
of isolates IF (%)
Parvothecium 9 0.08
N H BRI R} Halosarpheia 18 0.15
Microascales Halosphaeriaceae
INBETR R Gamsia 19 0.16
Microascaceae
Wardomyces 3 0.03
Fe5em H SEUE T 4 0.03
Sordariales Chaetomiaceae Botryotrichum
EEU 8 0.07
Chaetomium
I8 e 39 0.33
Humicola
EERTER Cladorrhinum 2 0.02
Lasiosphaeriaceae
Zopfiella 1 0.01
Sordariomycetes Sordariomycetes_ Phialemoniopsis 1 0.01
o_unclassified f unclassified
Xylariales Microdochiaceae LT ) 1 0.01
Idriella
HT R TN A H PUETER SUE TR 6 0.05
Basidiomycota  Agaricomycetes Agaricales Schizophyllaceae Schizophyllum
XA H FHRR 22K 1 0.01
Cantharellales Ceratobasidiaceae Rhizoctonia
ZALEH FL R P TR 5 0.04
Polyporales Irpicaceae Irpex
FRHZN BT E Mrakiaceae Tausonia 6 0.05
Tremellomycetes Cystofilobasidiales
REH Trimorphomycetaceae  Saitozyma 7 0.06
Tremellales
Trichosporonales Trichosporonaceae Apiotrichum 13 0.11
EHTHE 5 0.04
Trichosporon
B AN WA H PAER VAR 106 0.89
Mucoromycota  Mortierellomycetes ~ Mortierellales Mortierellaceae Mortierella
B4 EHHH AP R I 0.01
Mucoromycetes Mucorales Choanephoraceae Gilbertella
INTEARDUER} NSRRI A 3 0.03
Cunninghamellaceae Cunninghamella
Gongronella 143 1.20
TEEF THER 7 0.06
Mucoraceae Mucor
R kA 1 0.01
Saksenaeaceae Saksenaea
T Oomycota ¢ FEH R R} Globisporangium 1 0.01
Oomycota unclassified Peronosporales Pythiaceae
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23R 235 R B (22.19%) . AL THAET B (17.46%)F1  Hb X AT 5% 35 08 £ 85 1 2L B FE V& 2 M RN 5k i ELA

FARE R (10.30%) ML 8 R, ®IEa 74, . —EE5E 1),
BRINBATA R ERTHIX A E N 1448, 222 ARBRAIEFEAERERNSHEN
I 719 ¥k, Hrp 418 (61.34%)F17 58 (20.86%) X 13 Ao R 7 H X AT 5 R A R LA

Jt g, BT E(0.83%) . Kiffl)E(0.83%) . () ZFEE T LA (Bl 2), Shannon FREM
J 5% (0.70%) . Volutella, FEFIER )R (0.14%)  FEK FoREbAL, tadt . | R S E KM 25 51k
FIE5E)E Chaetomium (0.14%) A A )&, HAg  #F(P<0.05), HRMIXZER AR ; Shannon 1
6 NMENHAIR. XL REN, hEm AR Bl m RS Oy ERSTL IR > > B >

100% 1
Others

| Volutella

90% | ' Cylindrocarpon

" Metarhizium
Coniothyrium

80% - Apiotrichum
Gliocladiopsis
Monocillium

W Halosarpheia

W Talaromyces
Gamsia

B Phoma

W Cladosporium

B Humicola

70%

60%

W Trichoderma

W Simplicillium

0 Pyrenochaeta

B Pseudocosmospora
40% r W Mortierella

W Fusarium

W Gongronella
30% B Acremonium

W Aphanoascus

W Aspergillus
20% B Uncinocarpus
B Clonostachys

B Purpureocillium
10% W Penicillium

u Ctenomyces

B Chrysosporium
0% W Nannizzia

AH CQ FJ GD GX GZ HN HNan JS X SC YN Z]

1 BARFLPEELGARMXATIEFIEFEREERFEMMEX 2 E(top30) AH: ZH;
CQ: HfK; FI. fE##; GD: J 4 ; GX: J ¥i; GZ: 5tH; HN: ¥#r§; HNan: #IF§; JS: VLI;
JX: YLP4; SC: W)il; YN: =Fd; ZJ: #iiL. T[H

Fig. 1 Community composition and relative abundance of culturable keratinophilic fungi in different regions
of southern China at genus level (top30). AH: Anhui Province; CQ: Chongqing; FJ: Fujian Province; GD:
Guangdong Province; GX: Guangxi Zhuang Autonomous Region; GZ: Guizhou Province; HN: Hainan
Province; HNan: Hunan Province; JS: Jiangsu Province; JX: Jiangxi Province; SC: Sichuan Province; YN:
Yunnan Province; ZJ: Zhejiang Province. The same below.
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Fig. 2 Analysis of alpha diversity indexes of culturable keratinophilic fungi among different regions of

southern China.
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Fig. 3 Venn map of fungal communities in various regions at the genus level.
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Saitozyma, BT HE ., &85 EAMEE.
] P94 Parvothecium, Brunneochlamydosporium,
Fusicolla fil Saksenaea, it 4 MEAJE . 1L
V9. MRS AEA 3 MR, LT
FAEEOBEE. SHE ML, M
¢ A J& N Gliocladiopsis, Setophaeosphaeria Fl1
Neopestalotiopsis; |~ A4 A JE Wk RFE . #&
RHENRBEE A /KRR . A Galactomyces
1 Lambertella, 3£ 2 NMEGJE . WL R R
g 14, 4351 Monocillium 1 Gamszarea.
gi BTk, o B AN (A Hb DX AT 35 55 0 A B
RATE 7% 2H 15 4 A AF TR 8 25 5
23 ARIMXTIEBUEFHH
B 3 AR B, b R O A ) 3 X 3 R
HFAEERGER 2). AR 58 pH {Hi%kik
ik, HYGHITE 7.17-7.73, =RIHLIX A pH {H
K 148 AN BR TYLPGAIPG)I], EPAN) T PEIC .
FXEFIN, HApH X 2 A5 HA B2 7 (P<
0.05), =X A LA AR, HE®EN
624.92 mg/kg; 13 TP & EEHFE 4.61-15.20 g/kg;
+1E SOM B TYTFANTA . IR M~/ o %
SEAh, AR HLIX 2 [a] 3 HAT B 3 25 5(P<0.05),

HI PiHiX & B 43.40 gk, McE&&; +
B OC BREpsTHuIXAh, Hoapth X HA W27
(P<0.05), AHLIKAY S EIEHIAE 7.67-25.18 g/kg;
3 TN (AT /N, HYEEITE 0.65-1.56 g/kg;
14 O/N FEfR b X e I, AR 11.81, S
X fEr, HAEN 69.72.
24 AEMXAMEFIEAERERE A
AN IR IR E T R

Hh [ R AN TR b X R B A R 5 T 8 5
WE AR T EL A REVR AL, AHXT 2 BT 30 1
Pearson FHC/MHTER(E 4)RB], 13 AN 5
Aphanoascus Fll Gliocladiopsis . 2 [E A%, i 5
18 A 835 R DG PE(P<0.01); T3 C/N
5 Gliocladiopsis H-A # & 2 1EAH 5 (P<0.01); +
# OoC HihE | MZs e 2% B v | 2o B 1 IE
X, S&MERaE8ERMHE; £ pH 5
Gliocladiopsis HA i & 7 AHC; 13 SOM Sl
H@ A B FIFAME, 5 Gliocladiopsis Hik i %
IEAHE(P<0.01), 54708 H & AAa et +
TP 54k ) M8 B W A SE, SRR
J& Fl Pseudocosmospora EL A i & 1 AH e v
(P<0.01),

x2 HEFEAFTEMXTIRELEF

Table 2 Soil physicochemical factors in different regions of southern China

FEAR pH AN (mg/kg) TP (g/kg) SOM (g/kg) OC (g/kg) TN (g/kg) C/N

Sample

AH 7.55+0.01¢g 122.74+2.97¢ 7.99+0.45bc 26.48+1.03¢ 15.36+0.60e 1.37+0.03i 14.18+0.72¢
CQ 7.30+0.01b 416.28+4.07i 7.60+0.66b 32.92+0.62¢g 19.10+0.36¢g 1.18+0.03¢g 16.23+0.75d
FJ 7.40+0.02cd 242.89+2.32g 4.61£0.30a 13.22+0.80a 7.67+£0.47a 0.65+0.02a 11.81+0.47a
GD 7.31+0.02b 355.85+4.08h 11.85+0.78f 35.27+0.68h 20.46+0.3%h 1.26+0.01h 16.04+0.13d
GX 7.50+0.08fg 416.49+£5.411 13.27£0.12¢g 43.40+0.79k 25.18+0.46k 1.56+0.06j 16.13+0.35d
GZ 7.64+0.09h 211.53+2.23e 14.28+0.14h 37.80+0.18i 21.9340.11i 1.18+0.03g 69.72+0.42¢g
HN 7.34+0.05bc 17.00£0.10a 4.844+0.32a 18.67+1.20c 10.83+0.69¢ 0.82+0.03b 13.28+1.32bc
HNan 7.17£0.01a 579.04+0.70j 8.86+0.18d 40.67+0.37j 23.59+0.21j 1.11£0.04f 21.66+0.91f
JS 7.43+0.03de 229.53+3.62f 10.26+0.48¢ 21.98+1.10d 12.75+0.64d 0.98+0.01d 12.91+1.00abc
JX 7.334+0.02bc 190.32+5.52d 8.71+0.34cd 21.36+1.14d 12.39+0.66d 0.92+0.01c 13.5240.82bc
SC 7.22+0.01a 191.98+0.53d 8.42+0.16¢cd 17.08+0.03b 9.91+0.02b 0.78+0b 12.64+0.06ab
YN 7.73+0.03i 624.92+0.84k 15.20+0.431 41.55+0.48j 24.10+0.28j 1.35+0.02i 17.724+0.32¢
YAl 7.48+0.01ef 74.15+1.68b 12.92+0.55g 30.38+1.17f 17.62+0.68f 1.03+£0.01e 17.11+0.77de

ANF/ING BRI AN [A] H X 1) 22 57 i 25(P<0.05)

Different lowercase letters represent significant difference among different regions (P<0.05).
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Fig. 4 Correlation analysis between culturable keratinophilic fungi and soil physicochemical factors in
different regions of southern China (top30). * Indicates a significant correlation (P<0.05); ** Indicates a

extremely significant correlation (P<0.01).
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Fig. 5 Diversity index and soil physicochemical factor redundancy analysis of culturable keratinophilic fungi in

different regions of southern China.
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