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Abstract: Glycyrrhiza inflata is mainly distributed in the desert areas of Xinjiang and Gansu. It is the most salt tolerant
medicinal Glycyrrhiza, and plays an important role in improving saline alkali soil. The soil microbial community structure of
original habitat is an important basis to reveal the influencing factors of population distribution and the restoration
mechanism of saline alkali soil of Glycyrrhiza inflata. In this study, the original habitat soil was collected from five main
production areas of Glycyrrhiza inflata, the soil physical and chemical indexes were measured, and the microbial community
composition and diversity characteristics were studied by high-throughput sequencing technology combined with Spearman,
dbRDA and other methods, so as to reveal the characteristics and influencing factors of dominant microbial communities in
different distribution areas. The results showed that Aspergillus, Geomyces, Fusarium in the fungal community, and
Stenotrophomonas , Marinimicrobium, and Idiomarina in the bacterial community were the dominant soil microbial groups of
the wild Glycyrrhiza inflata habitat. There were significant differences in soil fungal diversity and richness in different
distribution areas, but there was no significant difference in soil bacterial diversity and richness. The species of fungi and
bacteria in some distribution areas were quite different. Among the soil physical and chemical factors, soil water content and
total salinity had significant effects on the community distribution and richness of fungi and bacteria. In original habitat
water content was significantly negatively correlated with Aspergillus, Fusarium, Alternaria, Penicillium; significantly
positively correlated with Marinnimicrobium, Idiomarina, Aliifodinibius and Salegentibacter, and significantly negatively
correlated with Streptomyces. In original habitat soil total salt content was significantly positively correlated with Aspergillus,
Gymnoascus , Aporospora, and significantly negatively correlated with Fusarium , Inocybe, Scleroderma ; total salt content was
significantly correlated with six species of Marinimicrobium, Idiomarina, Halomonas, Aliifodinibius, Salinimicrobium, and
Salegentibacter. There was a significant positive correlation between bacterial abundance and a significant negative
correlation with Streptomyces and Sphingomonas. In addition, the heterogeneity of the spatial distribution of soil fungi and
bacteria was also related to the habitat type and geographical environment of wild Glycyrrhiza inflata. Halomonas,
Aliifodinibius and Salegentibacter in this study are all halophilic bacteria in the habitat of Glycyrrhiza inflata. The high
abundance of halophilic bacteria in the original habitat may be closely related to the salt adaptation and salt tolerance
mechanism of Glycyrrhiza inflata. The results provide a theoretical basis for the population restoration of wild Glycyrrhiza

inflata and the soil function restoration of saline alkali abandoned farmland.

Key Words: Glycyrrhiza inflata; original habitat; high-throughput sequencing; soil; microbial community; influencing

factors
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BOBZER™ . BT, CA TR A1 3655 20 Tl FAE TS B0 1 520 13 ik Y 2 R R R
AR ) 5 25 R S FR DR E T2E B R bR, EAAR R eI 2 B T S AR B - LB AR N
AT KRR A R R A A R 2 P R S A W R 9 R AR R H R N AR T 43
JO7 ] AR BRI ) A AR AR S A5 T2 e S A P R e S A B L TR 2 S R
WFE , DA AB s KR T BP0 5 R RUE YOG R IS SRR SR B e A A S WL | 254 18 e Y
S PR 2R 7 T kAR

AT RGE AT AT T8 AR KR H B oA DX J A B 4= S Ay ) KSR H 2 5 4> 3277 IXOR AR e A B8
3 W - ERRILAE bR, IR FH R R, 455 Spearman . dbRDA 5 74 F J& LA N W57 . #6575 A [R] 43 A1
DX BT PR VR S5 A 2 AR VR L 5 R SR e i 2 B+ S i D A sl e ok LT 0 TRV T E R v L -
SEIRALPE T DR b B S AT AR OCHE ST . A SRR e 08 S ML B A T SR R K A2 N 24 A b PR A
FEER ISR

1 #efnrEE

11 WFFE XA

o FECHT SRR ) a2 B I SR H R0 A X ZE R SRR R R W R HOR I S A 2R X (R
CH Z1—25) R LIEREA 5 040 X 0 T 52 T BRI B X iy R U, BRI XTI,
BRRZER AR Z IR TE AL, BRI A 3 AF R K iR 35—60 mm, 4FF- 1)<l 8.98—11.67°C , HF
HERKR IR B A MY R B Y 5 ( Phragmites australis ) | 3 F 3 ( Calamagrostis epigeios ) | %% 3¢ #i] ( Alhagi
sparsifolia) 7% 5. ¥ ( Sophora alopecuroides ) . 4 J| ( Nitraria tangutorum ) . BE M ( Tamarix chinensis ) . ¥ & 3¢
(Salsola collina) 5§,
1.2 FEMBIE B AIRE AR AR

FHERFESE R I 1,5 DRI, B0 X 3 MR, 36 15 A SRR, A4 SRAE H AR AF 5% X 5K
KR A ORI A A i A 22 5 F WO BLAE R S0 m BEHC 1 AN A KSR H S S A R RE S, 38 S N REAS
(HBUR 2 mx2 m) , FERFFE AL V RLEREL 3 A EE A REE 0—30 em 1Y H3E I HRER G B TF
B B AR EHRERIR A A #0402 RIOR & £ 08 3 ., — M E TR & TIE +
HE 5 /K4 (Soil Water Content, SWC) F1 pH {E ; — 3 & T2 B4 iy 15286 = AR KT 5 4 A AR R KA
RG24 W) BERE o 100 B, FFI 2 £ 345 HLEK ( Total Organic Carbon, TOC) L% ( Total Nitrogen, TN) Fl
B ER & (Total Dissolved Salts, TDS) . HJg—1M & T PV B0 G R 28 % 5 - A7 T -80°C vk 46, T
TIEREYIIT
1.3 Wk
131 hIEr itk

AL bR I SR R R ATIR T  HHESK R (SWC) W SR Tk 38 pH (B pH 110
FE o THEAPLK (TOC) e R FHE IR A i, TIEEA (TN) ME R R e R IGEE, RS &R
(TDS) & R Y5k i L3k
1.32 JFTrik

445 DNA $25 PCR 9 5 1535 I 7 1 AE 5t BRES ARAE D EOR A FRA R 58, R SDS-CTAB J7 %)
KA 5 A HLX AT 15 A DIEREARR BRI 2] DNA #4742, I 16S rRNA AYLR<F X B 51 93 1
16S/18S/1TS By IX Ik, LAFRRESS YL 41 DNA Sy , AR 480 e DX Il ity e 4, {6 17 Barcode R SEG14) (R
2) HEATY R AR BRI P

PCR JZ WA %4 Phusion Master Mix (2x)15 wL,Primer (2 pM) 3 wL,gDNA (1 ng/pL) 10 L, H,0
2 who SUWARFE N 98°C FiZE M 1 min ;30 MEHF (98°C , 10 s;50°C ,30 s;72°C ,30 s) ;72°C,5 min, PCR =%
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T 29 ¥ B2 A SRUNR B BRI 2 A 7 R VAGEIN , B LD IS F B 2517

F1 HERRHEREETEERRES
Table 1 Collection site of soil samples from wild Glycyrrhiza inflata habitat

R Z /R HiE/N B A B2
Sampling location Longitude Latitude Sample 1D Habitat type
e[ TIETRIN 80°51'51.62" 40°25'41.6" Z1.1 M
80°5122.51" 40°26'0.33" 71.2 T
80°54'23.5" 40°25'12.15" 71.3 AN L
B R ) 85°56'56.35" 41°45'13.15" 72.1 &%k
85°56'56.35" 41°45'13.15" 72.2 M
85°56'56.35" 41°45'13.15" 72.3 e
g 93°5059.63" 42°41'31.81" 73.1 R
93°56'53.8" 42°41'17.53" 73.2 T
93°57'1.05" 42°39'58.29" 73.3 T
S i 89°58'15.46" 42°52'29.96" 74.1 g
90°33'5.24" 43°0'10.79" 74.2 e S
90°33'5.24" 43°0'10.79" 74.3 &%
HR RN 95°45'53.34" 40°30'9.41" 75.1 I S
95°39'10.41" 40°28'11.27" 75.2 T
95°38'27.79" 40°23'0.94" 75.3 T

*2 HEMREEREETERES PCR ¥ IE5|Y
Table 2 PCR primers for soil samples of wild Glycyrrhiza inflata habitat

KAl Type X3, Area 54944 FR Primer name B syin Type X 3% Area 5424 FR Primer name
Y 16S V4 515F-806R Y 188 V4 528F-706R
Bacteria 16S V3+V4 341F-806R Eukaryote 18S V9 1380F-1510R
V4+V5 515F-907R HH ITS ITS1-5F ITS5-1737F 1TS2-2043R
V5+V7 799F-1193R Fungus I ITS1-1F ITS1-1F-F  ITS1-1F-R
BT 16S
B V4+V5 Arch519F-Arch915R ITS2 ITS3-2024F  1TS4-2409R
Neoarchaea 16S
1 1106F
1106F 1106F-137
Archaea 1106F 06 06K~ 1378R

PCR; B4 HE5E R Polymerase Chain Reaction;S: L[ Z %L Sedimentation coefficient; V; A] 25 [X. Variable region; F; IF [} 3|4 Forward primer;

R: 111514 Reverse primer

BT 16S: W TE 1106F : FUAEY) 18S: FLTA TTS: SCEA A A EALIN Fe o AR T 4 198 DX 0 4 o,
TonSSTMXL U J53F &, A FH 535600 15 ( Single-End ) B 77 %5, M8 /N B BESCE AT 5507 4 Thermofisher
/NI Ton Plus Fragment Library Kit 48 rxns AR F S TR E'J*’]@ T @I SR &8t Qublt B
PERIN -G48 J5 , 18 FH Thermofisher Y Ton S5™ XL FHLINA .
1.4 Hduibse
1.4.1 PRt ab B

i Cutadapt[m (V1.9.1, http://cutadapt.readthedocs.io/en/stable/) He Xt reads AT %iﬁﬁ‘%’b@] H
HAE Barcode MATENAY reads HH¥7 73 A AE i ZdE , 8025 Barcode *ﬂ%l%fhﬂ?ﬂiﬁﬁ#‘ﬁﬂ@ﬂ‘“ﬁﬁ(Raw
reads) . Zext DL FANFES 33N AY) Reads 75 B AT 58 S K FE 91 B9 AL 38, Reads J7 41 38 3 2 (https://github.
com/torognes/ vsearch/ ) 5l A BB 4 HEAT HEXHRGIN B% A R 72 9], e R B i ik A R 51 0 75 5]
A BEAE (Clean Reads)
142 OTU REFMPFIERE

FIH Uparse 44" (Uparse v7.0.1001, http ://www. drive5. com/uparse/ ) XF T 45 FE & i 423 Clean Reads
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AT BRINLL 97% 1) — 3Pk (1dentity ) #7551 R 254 OTUs ( Operational Taxonomic Units ) , #EHX OTUs 1
REMFH], X OTUs &5 #4790 i B, F Qiime #X{F ( Version 1.9.1) H (¥ blast 77 3% (http://qiime. org/
scripts/assign_taxonomy. html ) "' 5 Unit (v7.2) %4l %" (hitps ://unite. ut. ee/) PE 17 4 Fl 15 B 20 A, ff FH
MUSCLE!* ( Version 3.8.31, http ://www.drive5.com/muscle/ ) FXF#E1 7R £ ¢ 91 L X, 75 2 BT A OTUs [+ 51
MRGRAERFR . B x £ i AR A 71— AL AL B, DARE i rh 3508l i e /D B A AR v EA T 28— Ak b 28 J5
2L Alpha ZHE% 53 HTFI Beta Z2FE M3 #0238 T3 — LA 38U 9 8dis . R #4251 venn [, Origin |
Visio B2 Wy A0 X 3= BEAETE I, 91 ved £ ternaryplot i A AT Ternaryplot — JT A &l o HT, Ad A
ArcMap FPFS AKHE R, Visio BT 2 - BEHT = R LA M AN RS 14
1.43 ZHAEEEO

PR B 35 22 AR T Origin | Visio 221, B Z2FE4% : [ Qiime 2K/ ( Version 1.9.1) 115
Unifrac JEEY, fH] R /4 ( Version 2.15.3) 221 PCoA [E, PCoA W LI i Ff: ff 22 [8] (1) 5 B2 143 175 100 ke 1] 1
RETK A 22 5 o i) RO 54T Beta AR PEAEEUAH 8] 22 5% 40 M. LEfSe 3 fdi ] LEfSe /4, BIA B &
LDA Score RYTRZEE A 4, 2H W) 22 5 .22 HOH A 0 A A R ERPEISERTE] T test K30 IR R
1.4.4  FALMEBURFIEFIEREE R 5 SC B A3 1T

SPSS H A B AT BN ZR T 225007, Origin BKAF  Visio B2 BALYE BT 7 22 0 P HEIE I . e BT
Spearman FHSCHE M HTET, B 56 R 1 psych 4211 corr. test PRECTT YA FIEASE K+ 1) Spearman AH ¢ R ELH I
K H 2, AR5 Origin #RUFZHIEEL, ] vegan FH Y rda pRBCHATHIHEE 04T , SR J5 6 HIHE TTAR
WA 1547 dbRDA 7347,

2 #R

21 TIEEEMAE OTU /KF-4 b7

1 I8 AR B A 91 reads Ji, ITS 173645 3] 1129760 4% cleanreads , A %% 51 13- 14 K B 244bp
16S M F LS5 1201313 4% reads , A 4% 55 11 K b 253bp. 155045 50800 J5 #E4T OTUs 53¢, &1 1
SR, Z1—75 BN OTUs S 524/, 547 (K ELE OTUs 050510 248,199 154 177 11 201 4>, 71—Z5
A HIANE OTUs N 1813 AN, 4545 4N OTUs H43 %10 1295 1058 ,567 785 Fil 802 4~

I P
. 71
248 1295

4

g 5;"”‘ B ¥ 5;";\ B -
e @

/4 R/

74 74
73 .

\v’

1 HMEHEHEEFENAHET OTUs WERE
Fig.1 Soil fungi and bacteria of Glycyrrhiza inflata are based on the Venn diagram of OTUs
OTUs ; Operational taxonomic units FJ4/E /M2 ATE 21 SRAE M BT BB P7IR 5 22 . SRAE Hb B 8522 JK 5 73 . SRAE M BT BEE NG 25 5 74 . SRAE Mo BT 5 1

75 RAE M H TR TN
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Fig.2 Relative abundance of fungi and bacteria at the genus level in the soil of Glycyrrhiza inflata
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X 8] A I S AT K 5 A DR ASE M Bl A 0 = B D i DL R ORI AT TSI, anid 3
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FIR o 5 A DX R A 1l = BETT — 1) FL A R XA B T T E ( Fusarium) o iR R ) DX | WG %85 b DXORTT 0055 1l IX 1 =F
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Fig.3 Dominant fungi and bacteria species of Glycyrrhiza inflata sampling sites and the first three genera in abundance

LEfSe GEit4 R 0 Bow , KER /- B R AL, A R A 22 57,21 23 Hrh J W Jo 22 5 18 35 iUl
Bk, 72 X B9/ 28 B B 32 A6 & B9 00 Bh 25 TR (Aspergillus fumigatus ) , 74 1 IX B % 4% 18 & (Alternaria
atra)) , 75 WIX 89 55 )& 16 B EC 7 8% ( Scopulariopsis brumptii) /& B A B E Z S EE, HoaEMEE 25,
Hor, 722 724 AP A EYF L 2EZREE, SObd G5k, 21 # X B Idiomarins, Z3 Hi X W) 5 5 W )8
( Streptomyces) .75 5 F & ( Kocuria) , 25 Mo X ) ZEHIFTF B ( Bacillaceae ) & BAT B35 22 S0
2.3 EYZ R
231 o ZHE

U SR i A B L TR RN A0 TR 1Y) e R N 22 R e ) B A (1] 5) R, A R B A K | Chaol (ACE
TR TR E 225, A Chaol FEECF- MBI R T HW, RUIAE M OTU ¥ L THE, fEHE T, 722 &
IR XA RS HOT- S (8 B i, 21 BT b DX R AT, 3 Y P20 R 30y Ml DX L TR AR 9 1 2 e e, BT R b X
%, 75 TRHIHLIX ACE $8 8O- B fe iy , Z1 Bl /R b DX S 1%, 2 W TCMI b DX B TR 19 =F 8 B s, BT hr JR
Hi DX R AR, BATr 2R i DX LT A A AR AR R A IR, R AR b IX A ) 2 R A
232 B EHE

T Unweighted unifrac #5251 EABRHT (K 6) Fl Adonis 2347 (3 3) o, B A M EMTE 21 5
74;71 575,72 574,74 5 75 AW =R RE A2 572,71 573,72 573,72 575,73 5 74 HFERA
P&, WEHERETE 21 5 72,721 573,721 5 74,71 5 75572 5 73,72 5 75 AW ER B FH 72 5
74,73 574,73 575,74 5 75 AN ERADE
2.4 AR RURRIE

IR 2253 BT AN 7 B R o S[R3 A X 1 58 pH TG W 3 25 A, IS K& SWC, SR
TDS A MLk TOC SR TN YA BF 2R 21 MIX S K fRe, 722 X &K EIRZ , 73 .74 75 &k, UiWI
S B 2Rl DR R M X B 22 B T, RIS OK B RN REEY, MRS S EEESEN TS

http ; //www.ecologica.cn



23 4 TR A5 AR AT KRR R A A U R v S A RS i SRR i P R 9787

]
- 72
= Z4 Em 72 B 74 75
mm 75
g_Scopulariopsis
s_Scopulariopsis_brumpti
% s Alternaria_atra
>—o—> o_Microascales
f Microascaceae
s_Aspergillus_fumigatus
A g_Acremonium
[ i W a: f Microascaceae 5
Ui \m\l\ Il b: o_Microascales le(LDA)
- N 7] BEE 73 B 75
i o Bacillales
== Z1 g f Bacillaceae
- Y ; i p_Actinobacteria
-5 > \\\\\\\ﬁ“\\\\\‘\|||“:’yylllﬂ//,,///l/ c_unidentified_Actinobacteria
\\\\\\\\\\\\\\\\ “‘=I ‘ I”I”l'/"/////’///f Mi ]
\\\§ S “\\\\' './I% '//," 2 o_Micrococcales
§ $ & ‘,/' :{" % % f Streptomycetaceae
3 . ‘ "4 ‘% o_Streptomycetales
— g_Streptomyces
- f Micrococcaceae
o _Cytophagales
g Kocuria
p_Proteobacteria
g ldiomarina
B o_unidentified Gammaproteobacteria
I J
W a: f Micrococcaceae H f: o_Cytophagales 1g(LDA) °
Il b: o_Micrococcales B g: f Bacillaceae
[ c: f Streptomycetaceae Wl h: o_Bacillales
M d: o_Streptomycetales W i: o_unidentified Gammaprote

M e: c_unidentified_Actinobacter

4 KEHEITBREEMMAEN LDA Ei#L s ZEMS fHiRE
Fig.4 Evolutionary clade and distribution histogram of LDA values of soil fungi and bacteria of Glycyrrhiza inflata

LDA : &t 205 4047 Linear discriminant analysis; p: 15 c: @50 B £ Bbs g JB 5 s: Bl Scopulariopsis : 7 B J& ; brumptii . 4 B K s atra ; atra F;
Microascales ; /NEEFE B ; Microascaceae ; /NEE B R 5 fumigatus : M0 55 ; Acremonium ; £ TRAJR ; Bacillales : 27871 H ; Bacillaceae ; 2 FLFF B} ;
Actinobacteria; 5 2% B 17 unidentified; A< il & 1 ; Micrococcales: 1 3k B H ; Streptomycetaceae; 4 T B F; Streptomycetales: 4 % & H ;
Micrococcaceae : (IR R} ; Cytophagales : BT 20 14 H ; Kocuria : % 5 [C T8 J& ; Poteobacteria : 28 J I '] ; Gammaproteobacteria ; {il 2 25 Jt 1 44 ; 78 #F
A5 S P o P 1 S S 0 6 L A3 1 AT T8I (sl ) 9 3 285, /N IR B 1) T A A5 AR G 2 BE R/ U G 3 LDA {43 A5 AR 141 78 LDA
PR TBOEE BRI E G 4) B9 Fh, B BA GE i 22 i AR MbRic ;s T B 2 S R g — B G B 6, 22 Y Biomarker BRHH
AT 6, PR AL R I 2 T I 022 57 38 0 il G 2R R

SIS TH SRR A G R, Hoh 22 PR X -3 SOE Eh  dm T 21 24 25 X E R W, 72 74 M
D ALK & R, 21 MR AR, X 2 R B, AN S RS HEA YR BH AR, 21 HIX Y+
A BB + 5 F Y O B AR, U Z1 M DAY ST ) A
2.5 TUEMAH S IR OCH o A

J& /K1) Spearman AHIC/MHT (1] 8) 25 R R W], A [RIFN A5 A: 9 5 BT K Z B 47 78 TEAH G 671 A O
KFZR, EEHEY, THESH T REE (Gymnoascus ) | Aporospora M i 2 TE A ¢, /K& S5H I EE
( Fusarium) 75 % )& ( Penicillium ) 524 B35 MG . ALK S 23508 (Inocybe) 1 52 Ty )& ( Scleroderma) &
Wl & A G, 2R 5K DR (Scleroderma ) 5 M 3 1 AH ¢, 7E 41 AT 10 J& B, pH 5

http ; //www.ecologica.cn



9788 £ ¥ 42 %
H M
8 . 12 -
»
[ T ab
T, b b —F 0l o, 2 . i a
1 3
g 6F T | t I :
g sH | I 8
=
wn
&) 4 6
pL
g 3 4
_=§ 2
2 2 H
0 0
71 72 z3 74 z5 Z1 72 73 74 z5
1000 ab il ¢ 5000 | a
o] T b I a T
S| b T a
£ 800t ] | 4000 | a 1 I
S [ | | |
5 600 3000 | l
&
e}_&; 400 H 2000
2
S 200} 1000 |
0 0
71 72 z3 Z4 z5 Z1 72 73 z4 z5
1000 | ab abe 2 5000 a
I b T T a 1 a
5 c _[C 1 a I 1 .|.
2 800f T I 4000 | T f i
o | 1
2 600} 3000 | [
£y
%“3 400 H 2000 1
< 200 1000 |
0 0
Z1 72 73 74 z5 Z1 72 73 74 75

#£ 5 Sampling point

Es5 BHEKRBERERETEEMBEYEEENSHEGERNEEZ R (P<0.05)
Fig.5 Microbial richness and diversity index of soil samples inwild Glycyrrhiza inflata habitat( P<0.05)

Marinnimicrobium S:# i \EAH G , 5555 7 & ( Streptomyces) . A, FEES 6 MNEAYIHE B 8%
TEAESE 233 Marinimicrobium Idiomarina V&3 M J& ( Halomonas) Alitfodinibius | Salinimicrobium | F L FF
1 )& ( Salegentibacter) ;5 2 /™ & W) 20 B L2 W b 2 T AH 5% | 43 901 B 55 18 & ( Streptomvyces ) 1 2 5 50 )i 141 J
( Sphingomonas) , 5 /K5 Marinnimicrobium , Idiomarina F15 54T 7 J& ( Salegentibacter ) T W 5. 35 1IE A, 5
5k 5 1R J& ( Streptomyces ) W R 35 HUAHE

TCRITHT (B 9) R IE R A, &K SRERE 3 A AHOCHR B e R B PR 7, & R i o — iy A ]
T AR, S KBS SR A DGR BE B R R - A HLBR 2 5 — BB IR EE N 1, T Sk S 4 x)
LR P20 TR 0 A1 5 e DR TG 2 6 e EO0S 38 v LT R 20 A1 52 W DR, Xk 20 TR R 23 AT S /DN
2.6 J3An XN AEYIREIS SR RN Z2 R Y 25 57

ARG BTRLIR 25 1l DX SRAE s LG ER R 5L | SRR B L AR AN ) A= 5 i e = oA ETA] B0
A RN S REARTE R K B A Y 22 53 , 18 7n S i T eI Wy 45 A8 22 RE PR R AL 42 U SR i 4
GRIEME . QAT 10 B, BT7 /R i DRI 4 1 X 14 b 3 0B /e SR AOe 15 A 85 ( 21.3 .73 1) “F BE B fIK, MiAEAR R
ARIMHL(Z1.1 A 71.2573.2,73.3) B2 5 5 W 2 L DX 00 EL T A 828 (Aspergillus ) - FERERS . 21.2.73.1 B+

http ; //www.ecologica.cn



23 FAGER A ORRIZE X B A 45 1 e IR I S5 A RRE SO T [ R 9789
mZlI @722 AZ73 74 V 75
P 02 L AN -
02 A ° v
[ ]
— —_ ([ J
=< oA A" & S o " =}
4 & A
= 0 2 |m v
IS o~ A
2 7 g
v -02
-02
I 1 1 1 1 | | | “ | |
-0.3 -0.2 -0.1 0 0.1 0.2 -0.3 -0.2 -0.1 0 0.1 0.2

PC1 (13.91%)

PC1 (17.63%)

6 % T Unweighted unifrac BB HAKR HE T IEEHMMABEEE N E LIRS

Fig.6 PCoA of soil fungus and bacteria communities in Glycyrrhiza inflata based on Unweighted unifrac distance

PCoA ; FAARSAT Principal co—ordinates analysis; PC; {43 Principal component
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TR FPLEAR,
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Table 3 Adonis analysis between groups

B} Fungus 4 Bacteria
2 Group

R? Pr(>F) R? Pr(>F)

721—72 0.287(0.713) 0.101 0.285(0.715) 0.001
71—73 0.251(0.749) 0.300 0.325 (0.675) 0.001
71—74 0.315(0.685) 0.001 0.418(0.582) 0.001
71—75 0.267(0.733) 0.001 0.331 (0.669) 0.001
72—73 0.342(0.658) 0.101 0.268(0.732) 0.001
72—74 0.429 (0.571) 0.001 0.372 (0.628) 0.100
72—75 0.336(0.664) 0.100 0.292 (0.708) 0.001
73—74 0.271(0.729) 0.200 0.225 (0.775) 0.400
73—175 0.245 (0.755) 0.301 0.181(0.819) 0.901
74—75 0.315(0.685) 0.001 0.218(0.782) 0.201

R? N[y ST REA 22 S I SRR BE R square; Pr: P A P value; F A Test value; Z1 . SRAEHUB SR FTRIIR ;22 . RAE MBS IR /R ;73 R EEHL

TSGR Z4 R AR MBS 75 R AR M H R TN

3 itig
3.1 HEEEBRRUEY

Ao, WFh R R R &8 (Aspergillus) (M 2255 )& ( Geomyces ) \Hit T W& J& ( Fusarium) A J& 7K
R R AR LA . SRR H RN AR B h R, M8 (Aspergillus ) A8k T &
(Fusarium) JEH B 0 A FE SR 8 AR B8 v A A7 A A e 34 R, U A ) 24 ) H o D A 43
Herp O S BERI N A A AR R, DT 2 A FE N 14 Fh 25 AR - v 43 B EUR, R IR V) R
(Fusarium) 1€ 14 Fp2y FAEY) L3 0] 43 2545 2], Ui Fusarium J& B0 7E— L 25 F AL 0 1) 1 398 v HLA 5 il
P, ABIFFEAE RS A IR AR B8 g b 432 0 it W e A5 A TOR 1 bl s e i it s, wl A th
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