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Background: This study investigated the effects of soil properties on the soil fungal community in
first and continuous cultivation areas of Cridium officinale Makino.

Methods and Results: The soil fungal community was analyzed for relative abundance and prin-
cipal coordinate analysis (PCoA) was conducted using Illumina MiSeq sequencing. The correla-
tion between the soil chemical properties and the soil fungal community was assessed with
distance-based linear models (DISTLM). The soil fungal community showed distinct clusters con-
sisting in the continuous cultivation area of C. officinale Makino. PCoA and DISTLM indicated
that soil pH, calcium, and available P,Os significantly affected the soil fungal community in the
cultivation area of C. officinale Makino. In addition, considering 5 different pathogenic fungi the
relative abundance of Fusarium in the continuous cultivation area was significantly higher com-
pared to that in the first cultivation area of C. officinale Makino.

Conclusions: This study is important because it has determinined the effects of soil properties on
the soil fungal community in both first and continuous cultivation areas of C. officinale Makino.

cited. Moreover, these results will be helpful to investigate the cause of continuous cropping obstacle in
C. officinale Makino by examining the changes of soil fungal community.

Key Words: Cnidium officinale Makino, Soil Fungal Community, Soil Properties, Correlation Analy-
sis, First and Continuous Cultivation Area
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A& (Cnidium officinale Makinoy2 4Y&3} (Umbelliferae)
of &ate thdA 2EOR AsH: 23S X § AE
slod efAj = /\F%?S}l Atk AT 2ol A ds=
ARgo] &7kE o] 9l ﬁﬁrﬁ%, °§% 59 &%l
ko], ghgollA= *}%E‘* Skl , AT ROE At
B! liﬁﬂ, A, A4, JE, ?Loia, =, 273743 59
o= dg] AREE Aol (Oh er al., 2010;
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BHHES, 2012).

U2 A13]e] Ko gtekRio] gk A g k82t
Eo] 287 dFe] ofAl fFelM A71SAE R 715
s EokR SiEWA o= F7EAl Aok SRR
AFe] Auiaz 2 A 19973 789 ha, 2,294 M/T
(metric ton)°]E Zlo] 2017 dol+= 185 ha, 1,290 M/TZ &
3] ZHABII T (MAFRA, 2018). ©]#3F ZHholfs 223t
7he 5 715stl mE RIzPdF AxpPgell w}t ApA]
wA 2] ofggol Atk (Kim et al, 2015; Seo et al, 2018;
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Jung et al, 2019). 3k, X &H 0] YA Aul7]& 7 ATE Y& HRG Holtk (Dong et al., 2016). SF&2HE2]
T FE9 otk Al A AiAe I, €3 5 AE AR e #Ed EYF microflora®] W3E AFE Q14
BHI|AoN R0z gl A2 = 73 JHX|HFo=E o] (Kang ef al, 2007, Shin et al, 2012; Lee et al, 2018;
=312 9t} Wei et al., 2020), 2} (Park et al, 2011), A& (P

Ee] T 2T B A, A B
Az FHo A FFS ZIAIL (Wu e al, 2011;
Nayyar et al., 2012), P& 9] o=t #4429 Hol=
ARAA, Aw F, e B e 2] wstel AdEo
ATt (Lauber ef al., 2008; Bell ef al., 2013). ELMAYES]
thdst el wsks AEA 7E, 4383 A78e et
g AL, Bk Akl FE A I3 FH Ao
2 2EAE FAFIYE (Chen et al, 2012; Mazzola and
Manici, 2012).

EdndE 29 ok 24 B S 2
HeAl 4= dow, B 717Fe] 717kt bioindicator23
gto] 7F53lth (Avidano ef al., 2005). T3k, AldT} 30|
o] BRI (taxay> A&} A=} o o]yg BRI
ez AeAY] Sdd S 2 FAAE 7RIt
(Singh et al., 2006; Rousk et al., 2010; Yergeau et al.,
2012).

Agee FURY] FALES A&Hoz Ao
Q1 AuiAlFt wlatste] ALk Fdo] Hishe
41T}t (Kang er al, 2007). 12-g8l2] Qelo=w
A2, ESfE AEHe S B
3} (salinization), EF ET|5}8} 549 43, EYVINE,
A7 Azkw ey 2=l EallAgelr A=
4840 EY 53 4 pH ¥Ist 5o ¢uA Atk (Jeong
et al., 1991; Yao et al., 2006; Zhou et al., 2012; Manici
et al., 2013; Mondal et al., 2013; Zhou et al., 2014).

EddE T w8ole A e BalAEA EXA

Al s 98 sl 4REdRd] 2L THE B
F7} e W, AR AEYS doA 4B tn Ja)
=2 Fx 3 Bridge and Spooner, 2001; Gomes et al.,

o
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AlEEH 5ol Wk,

Eis

2003). g2 W Fal7t Agk ZHEE giEA R B
ke, ZAARER, 2748

=R
3 A=

A Al AEH R STHRITAL SISITH (BHHES,

Po 0 s ey
2012).
AP BPH A0 WP dEe] AN

WA 8= AAARD A7 oFA7EA] SgElo] A &
A oREREe] A ETEse LS ek aEl W
QS Zholof gt} Azl EGPAES] o) 1
Aol FEFS T ES A A FEAR1 FEFE
A YebAtt (Berg and Smalla, 2009; Nayyar et dl.,
2012). WA AZANAGNAM EGHABE 2] olsle BEY
MNFS A8 2o, Alg 2 3o 3 wHslol] A
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notoginseng, Dong et al., 2016; Tan et al, 2017), 3
(Coptis chinensis, Alami et al., 2020) 514 F3P= u} 9l
o} SEAIRE Hge] AzF iAo mdEd 53, Al
ek A7E HZo)Mok o] FoIH I (Kim ef al., 2020), EY
=330 FHEA dTe o HEE Aotk

uebA] 2 ApelMe el AT A% AR oA
wo] S BAsaL, Al EYEA0l BEFEge] <4
o PAe &= 7] S8l FAsAT

%

¢

iilo

al

J1 U
=

oy

M=

1. T3 MUK A8 2 EU4 A A
AE Yt 9 S (Cnidium officinale Makino)
AulE7E SollA 2017d=FE Aplst A=k AlA] (continuos
cultivation, CC)¢} 20183 =0l HFS A3 Aulsk= =2k Al
HIA] (first cultivation, FCY& 43731 tt. AA4k 2ul=]<] H]
B AME AR w9719 ARG A HE AHRF
o Wt HE (N-PK : 12-10-15 kg/10a)s 1] (2,000 ke/
102)E AH|3FATH (BHHES, 2012).

TAEL] AlE AF = 20183 8Yll 3k, Zh Aful
AW 4 1] Fg ARt FES AAT F 20 cm oW
o] ZoloA Zd EY 100 g A AASAG. AFAST A=
Z lllumina MiSeq #40l] 283 A|FE ofo]2Hl2o] ol
olF F 20T BHAsIN, EF o|slsd EAld AL
A= 2 mm A& olgste] AE F Fst] BT

2. EOF SM 2

= olsteby ¥4 YoM FEAT

& FRus

A THHEAA A viwgrel o2t st (RDA,
2013). EY pHe 308 ERNEE S/ 10 59 H&
Z ZAEtd 30 & 5t XS T pH meters ©]83t] =
AL, A7IHMEE (electric conductivity, EC)e §d 3+
Moz AXE] F EC meters ©o]&3led SA3AT f71&

(organic matter, OM) &3-S Walkley-Black ol w2}
3N (Walkley and Black, 1934), 2214F (available
phosphate, avail. P,05) &HS EYA|Z N3} l-amino-2-
naphtol-4-sulfanic acids 2 &¢ste] EAAIZL 5 720 nm o]
A FEEE ST ol 2X8H8-7F (cation exchange
capacity, CEC)}2 1 N-NH,0AcSE & F Bk x)3kd
NH,'E Kjeldhal 722 SAsIATE XA ol
(exchangeable cation)}> 1 N-NH,OAcS.Z F &3}l Fgs}e]

=



LT K| =2F =Eo| =E =4

A &, F= A ET=vk %3 #4971 (Inductively
coupled plasma optical emission spectrometer, ICP-OES,
optima 5300DV, Perkin Elmer Inc., Waltham, MA, USA)E
olg-sje] 23},

3. EUEZ0| 28 24

A AAIe] EgFge] +HdS 487 Hsl
Powersoil™ DNA isolation kit (MO BIO Laboratories,
Inc., Carlsbad, CA, USAYE 53l total DNAE FE3I393L,
H71ME FZ (polymerase chain reaction, PCRY internal
transcribed spacer (ITS) region2 ITS3 (5-GCATCGATG-
AAGAACGCAGC-3)3 ITS4 (5-TCCTCCGCTTATTGA-
TATGC-3") primerE ©]-8-3}¢] initial denaturation: 95C, 5
min, (30 cycles) denaturation: 95°C, 30 sec, annealing: 55
C, 30 sec, extension: 72°C, 30 sec, final extension: 72C,
7 min 7Y W} SZ35I9 T (Kim ef al., 2019a).

ZZH 9714 <€ lllumina MiSeq sequencing system
(Illumina Inc., San Diego, CA, USA)S o|&3lo] E2A51%]
t}. Raw sequence data 21> mothur application (version
1.43.0, Schloss et al., 2009y ©]&3}> UNITE reference
databaseE F3] EFH FIAHELS FISINY (Kim et al,
2019b). o]ojA H71A €S mothur application®lA] distance
based greedy clustering (DGC) #4S o]-83l 97% H7]A
& FAKFEY] operational taxonomic units (OTUs)E 33}
SN, THFd QA =el7] 218l 10 7 PRt A7 EE
7FK OTUs= AlQ3tdtt. ESFFol 39 ASF
(phylogenetic tree)= Mothur application®l| Xl tree.shared-
functionS AF&3le] FA3IRIL, MEGA7 software (version
7.0.26, Pennsylvania State University, University Park, PA,
USA)E o]-&3te] Alztsteldnh. A3 RIESF (relative
abundance)x= 9714 <€ <ol tidt phylotype 7]HF 48 &
s A3leldnt. 2% £4] (principal coordinate analysis,
PCoA) Bray-Curtis dissimilarity matrixS 7|Wro2 B
o] 39 H7IME 7kl §AMIS ordination SFHAL, B
54 AAE dgst] 7 Foll digk AAATE Bl ESL

=
Q1S FHH B Fxo| FABIITH

o

P

fr

o
o

31517] 18 genus GEollA
°7)= tEAQ] BUY +%

Fgole] 27
EYF Aoz s Hals
o] 5 & (Colletotrichum, Fusarium, Phytophthora, Pseudo-
cercospora, Rhizoctonia)2] 234 =45 IRIsIth

o
=
(<3}
=

g AR o] Edrgol w3 EG olsiehd 7he] g
AAE £43817] $1s) DISTLM 413} IBM SPSS Statistics
(version 25, IBM Corp., Armonk, NY, USA)E A}-& 3}
frol7 AL SRISIGTE 2 ATdA =EE AHH AF
A5 B + BT 23 (means+standard error, S.E)SZ
UeRATh fo4d #H74S Statistical Analysis System (version
7.1, SAS Institute, Inc., Cary, NC, USA) softwareZ ©]-&3}
of Eqfge] w3l AuA RiesE THEAS a6l fo4
S AAstaL, #HAFA) (Least Significant Difference, LSD)=
p < 005 FEolM FA A2sidet

2} o

1. 23 Mufx|e] £ olatshM

Z2 gl Az A elA AFH T EFA RS BAS BT
A3, AuiR|e] BEALS AIUE (sandy loam)A T, B Ht
pHE 6.43 - 7.19% 2FAolA] oFdzteln] Eko g vehdth
(Table 1).

A7IHAEE (ECy= 0.71-1.30 dsm™!, f71& 32 (OM)
S 2480-2790 gkg!l, SEQAF (Ava. P05 589.70 -
946.90 mg-kg™!, Z+F (potassium, Ky 1.45-1.66 cmol. kg™,
Z4  (calcium, Ca)e 6.28-13.10 cmol.-kg™!, vlzdl%
(magnesium, Mg)2 2.52-3.35 cmol.kg™, YEF (sodium,
Na)y2 0.07-0.11 cmol,kg™, Fol2x]3H87F (CEC) 13.30-
17.50 cmol, kg ' 2 VERTE

A3 (Cnidium officinale Makino) ¥l w47} Agsh
EY el £3, 718 el 93 AMEEY dE
(loam soil)7} A galtial slSlaL, AFE (sandy), 2 YE (clay
loam) % 2E (clay)?} Hlwst] o] HAEF T8 +
7} =74 YeRdtial &9tk (BHHES, 2012). HFS o3

Table 1. Soil properties of two different Cnidium officinale Makino cultivation fields.

Soil chemical properties

Cultivation Soil

Exchangeable cations

fields texture pH EC” om” Avail. P05 K Ca Mg Na CECt
(1:5) dS'm™ gkg™ mg-kg™ cmolckg™!

FC? Sandy loam  6.43+0.21 1.30+0.38 24.80+0.93 589.70+56.00 1.66+0.13 6.28+0.58 2.52+0.45 0.07+0.01 13.3%1.41

cco Sandy loam 7.19+.0.15 0.71+0.09 27.90+2.49 946.90+66.50 1.45+0.06 13.1£0.91 3.35+0.21 0.11+0.03 17.5+0.57

VEC; electric conductivity, ?OM; organic matter, *Avail. P,Os; available phosphate, *CEC; cation exchange capacity, “FC; first cultivation, ®CC;
continuous cultivation. Each value represents the average of four replicates per treatment + S.E.
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Table 2. Summary data for sequencing results from the two
different soil samples.

Cultivation ~ Good’s coverage ~ Number of ~ Number of
fields estimator (%) sequence OTUs
FC" 99.8 40,015 317.4+23.8
cc” 99.8 40,015 378.7+41.2

VEC; first cultivation, ?CC; continuous cultivation. “Defined at the cut
off 3% difference in sequences. Value in last column are the means of
four replication = standard error (S.E.).
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s

d LHE v FasHa & ¢ Qv

=
-

o O1x} RHHKIO| £ BHO| T 24

2.1 @S} (clustering) 3 ACHA HIES (relative abun-
dance)

Edggo] 1 971XE B4 dlolE= datasetS 3
reads 2 A3} (normalize)dled 40,015 7§ G714 LF
E FRIsIA, OTUs 7= =254 A= AujA|olA zzh
@+ 3174 70, 3787 7H¢] OTUsZ E<I&ISit} (Table 2).
Azl @r14Ge] vAE B Aokt Esker) vet

= F4A| (estimator)$! good’s coverage= T AlE EF
99.8%% UEsten, ol AR A7IMY reads 57F S
Hog FEsithe 2e ofrigith

22 9 A% A EPABERE EFFFo] 2R
AeTE A A3, 243 Aol w2t F 3 71 aF
(group 1: FC2, group 2: FCl, FC3, FC4, group 3: CCI,
CC2, CC3, CCHLE #H3ske olF= Ag s, =3
ok A4 AMAY EFEgel 2y¥e o =A%
(clustering)& °lF= A& I (Fig. 1).

FUYAES ARG W el A S A9, ES
=24 st ol fJall EY nlAEsdo] visteled Azbds] el
doloz 2gaA Hr}t (Lee et al, 2018). ¥ A=
EARCkE A% AN EFFTe) 2Ho] 2HE ol
T AL o] Azl e nAE e HilE
THETE Yao 5 (2006)> 20]9] AEAElAIA Azt &
Zho] BEYAE ol vXe 23E gRIsi=d], =AA
W) Egs) A9 EYRThe 983 g 2319 9]
Mol O Ak Zlog ERISIAL, Wu & (2015)] A+
M= vhdele] Zaucke At ApiAe] EdEgel 23
o] t] 3= olEThL RISt

EFgo] 249 4ria W= 1% A3k, Phylum
oA AscomycotaZt A B 703%2 FHELES

813} R AL,  Basidiomycota (24.9%), Zygomycota (4.1%),
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CHST
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A - HEY

Chytridiomycota (0.5%) 0.2 AJtd QNE=F7F =A4) Vel
t}. Class =9 X= Dothideomycetes’t $-% (30.4%)°]
3L, Tremellomycetes (23.4%), Sordariomycetes (22.7%),
Pezizomycetes (12.4%), Zygomycota_class (4.1%) T2 2
et} 53] 232 AuiA] 5 FC2 AZ M= AscomycotaSt
Dothideomycetes®] 38 W=7} Z12F 97.3%, 91.9%= T
AZel vlal =2 Zos yeyith oloh e Ade ¥
AE RS B Bekste] 22 AR FolM = B

AT A REs ZolE s A7 28

=
=
=

=

=

s
a0y
;

ui

vl whE Eqkgo] 3o A wl
st A3}, Ascomycota (p < 0.001)<}
Chytridiomycetes (p < 0.05)= A2 AR R} 22; Au)A]
oAl A NImFrt el o2 =9ka1, Basidiomycota (p
< 0.001)2} Tremellomycetes (p < 0.001)= A2} AHI=] o
A FrodoR =2 Z0=2 YT (Table 3). B3t o] Fof
Ay Basidiomycota (BAT)2] & (genus) =ollA 22k} A
Zo| mE EdEge] 39 49 10 7 £ ¥t OTUs
= RISt A3, Masigobasidium (order: Leucosporidiales),
Holtermannia (order: Tremellales), Lepiota (order: Agari-
cales)?} 7+2 Basidiomycota 4-5°] A2t AR|ol|A] 22} A
wjx]of]l B3] ¥ OTUs & H$2™, Mycobank database
(www.mycobank.org)2FE] A=HAF AFE 21 A,
oj¢} The &5 AEHAANS HolX] o= AoE RIS
T} (Table 4). ol= APiAF7E F71gol wiet o] Ao
MAsle Edmgol wRlo] Wale Zog dddn
Hannula 5 (2012)2 #A} (Solanum tuberosum 1.)2]
A, ApjdE, AR g EYgo] #{TRE i
Aste], AR e] Eqkago] TR ke A
g RHE BAAI Jom, TFNME Ascomycotat
Basidiomycota= AWAT} o2 AAAAAE BT
3IAth Tang 5 (2015)> EZ3} (Lamiaceae) °FAIQl w4t
(Salvia Miltiorrhiza)2] A2t AujAgol] wel EY3o]
=3 o] WslE R EH, Audgel wel EEgol
-T2 7F ML, Basidiomycota AL RhizoctoniaS}
Psathyrella= 2 '3 o’%o] AZAA -1THS lsiqrt.
Wu & (2016) =38+ 21=3} (Caryophyllaceae) &F-8-2]1%<21
NEZ (Pseudostellaria heterophylla)2] AZANN7F Bk
Fo] o mRAe @35 A E, Al uet
Eagold #Fs7F FilskA FRES AL
Ascomycota®] 73 RE7F BE ApiA|oA fro]ao=
Folx Folgt sl Ad drAdet B ATe
AbshH FA AR Az Edarge] ol diS

U= A siEsk Sl

3
A=)
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(A) Relative abundance of phylum
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= Basidiomycota
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- I
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« I -
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_I| I
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N
o
I
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o
o
©
o
-
o
o

» Dothideomycetes

FC2

= Tremellomycetes

cc1
= Orbiliomycetes
CC4 . -I " Others
ces [ - W
0 20 40 60 80 100

Fig. 1. Clustering and relative abundance of fungal community in two different cultivation methods of C. officinale cultivation
fields. (A); phylum, (B); class. FC; first cropping, CC; continuous cropping. Relative abundance of the phylum and top 15 classes
in the first and continuous cultivation fields using phylotype-based analysis of taxonomy. Others indicate the sum of the relative
abundance of all classes except the 15 classes on the fﬁgure.

2.2 BN Mo AN BlE Fusarium, Phytophthora, Pseudocercospora 2 Rhizoctonia®)
Aol e WA Edde] +8S IRlsh] sl #al A RETE FRISHITT (Table 5).
£ doyl= URde] EHAA #3830l Colletotrichum, AuhA o] WA el FHE A MEFE vl

213
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Table 3. Relative abundance of fungal Phylum and Classes between two different Cnidium officinale Makino cultivation fields.

Cultivation Phylum
fields Ascomycota Basidiomycota Zygomycota Chytridiomycota  Blastocladiomycota ~ Glomeromycota
FCY 86.80+4.36° 8.99+2.85" 3.46%=1.59" 0.67+0.15" 0.07+0.03* 0.01x0.01°
cc? 53.90+6.72" 40.80+7.31° 4.79%1.78° 0.31+0.08" 0.11+0.07 0.01+0.01°
p-value 0.0063" 0.0066" 0.5590 0.0801 0.5756 0.6762
LSD 19.9560 19.2000 5.8512 0.4187 0.1893 0.0281
Cultivation Classes
fields Dothideomycetes ~ Tremellomycetes ~ Sordariomycetes Pezizomycetes Agaricomycetes  Chytridiomycetes
FC 43.90+16.70° 7.59+2.73P 30.80+11.80° 6.62+2.09° 1.19+0.54¢ 0.31+0.06°
CcC 16.80*6.32° 39.30%7.31% 14.50+0.53% 18.10=4.56" 0.70=0.15% 0.10=0.04%
p-value 0.1784 0.0066" 0.2196 0.0617 0.4129 0.0279°
LSD 43.6540 19.1050 29.0380 12.2870 1.3815 0.1801

DFC; first cultivation, ?CC; continuous cultivation. Each value represents the average of four replicates per treatment + S.E. Significant difference
according to Least Significant Difference (LSD) at p < 0.05 levels are indicated by different letter. Significance are demonstrated as: p < 0.05 (),

Fk

p < 0.01 (), and p < 0.001(7).

Table 4. The average OTUs number of top 10 genus of Basidiomycota in two different Cnidium officinale Makino cultivation fields.

Average no. of OTUs Plant

Genus of Basidiomycota Class Order FC" cc? pathogenicity
Cryptococcus Tremellomycetes Tremellales 2,943.30 518.00 No
Mastigobasidium Microbotryomycetes Leucosporidiales 0.25 443.80 No
Holtermannia Tremellomycetes Tremellales 334.50 70.50 No
unclassified_Auriculariales Agaricomycetes Auriculariales 103.70 0.75 No
Coprinellus Agaricomycetes Agaricales 403.70 77.30 No
Lepiota Agaricomycetes Agaricales 0.00 40.00 No
unclassified Stephanosporaceae Agaricomycetes Agaricales 1.70 21.30 No
Geastrum Agaricomycetes Ceastrales 6.00 12.70 No
Agaricus Agaricomycetes Agaricales 0.50 8.50 No
Epulorhiza Agaricomycetes Cantharellales 0.00 7.00 No

DEC; first cultivation, 2CC; continuous cultivation.

Table 5. Relative abundance of 3 different pathogenic fungus (genus) between two different Cnidium officinale Makino cultivation fields.

Cultivation Relative abundance of pathogenic fungal genus
fields Colletotrichum Fusarium Phytophthora Pseudocercospora Rhizoctonia
FCY 0.210=%0.040° 1.190+0.230P ND? ND 0.001=+0.000*
cc? 0.290+0.190° 5.540%1.580° ND ND 0.001=0.000"
p-value 0.7038 0.0342 - - 0.5906
LSD 0.4705 3.9013 - - 0.0013

YFC; first cultivation, CC; continuous cultivation. *ND; not detected. Each value represents the average of four replicates per treatment = S.E.
Significant difference according to Least Significant Difference (LSD) at p < 0.05 levels are indicated by different letter.

A

A
Ere g9l

St A3}, Phytophthora®} Pseudocercospora®] 34 Hl
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Table 6. Marginal and sequential tests of DISTLM on relation of soil parameters variables to the fungal community of soil samples.

Soil Marginal tests Sequential tests
parameters p-value Proportion p-value Proportion Cumulative
Ca 0.0170 0.4463 0.0170 0.4463 0.4463
pH 0.0221 0.3518 0.0403 0.1769 0.6232
Na 0.5887 0.1215 0.1796 0.1085 0.7317
OM 0.2273 0.1885 0.2127 0.0982 0.8299
P,Os 0.0314 0.3619 0.3379 0.0678 0.8976
K 0.3384 0.1655 0.5311 0.0481 0.9458
Mg 0.2825 0.1900 1.0000 0.0542 1.0000
EC 0.1713 0.2137
CEC 0.0877 0.2847

Table 7. Pearson’s correlation analysis between relative abundance of fungal communities (Ascomycota, Basidiomycota, Chytridiomycetes)
and soil properties (pH, available P,Os, exchangeable Ca) in soil samples.

Soil properties

Fungal communities pH Available P,Os5 Exchangeable Ca

pCC” p-value PCC p-value PCC p-value
Ascomycota (Phylum) -0.702 0.052 -0.746" 0.034 -0.733" 0.039
Asconolaceae (Ascomycota_family) -0.449 0.264 -0.864" 0.006 -0.697 0.055
Chytridiomycetes (Chytridiomycota_class) -0.497 0.211 -0.802" 0.017 -0.619 0.101
Basidiomycota (Phylum) 0.598 0.117 0.782" 0.022 0.683 0.062
Tremellomycetes (Basidiomycota_class) 0.608 0.109 0.784" 0.021 0.689 0.059
Cystofilobasidiaceae (Basidiomycota_family) 0.588 0.117 0.841" 0.009 0.743" 0.035

YPearson’s correlation analysis (PCC) written are significantly correlated between th variable compared. Negative values denote negative
correlation and positive values denote positive correlation ("p=<0.01, ‘p=<0.05).
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