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Characteristics of Rhizosphere Soil Microbial Community Structure and Its Effects on Secondary Metabolites of Notopterygium inci-
sum
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610041 ;2. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu,Sichuan 610299)

Abstract
the interaction relationship between soil microorganisms and N. incisum.[ Method ] Taking the rhizosphere soil of N. incisum as the research ob-

[ Objective ] To scientifically evaluate the health status of the soil ecosystem in the main production areas of N. incisum, and reveal

ject, high-throughput sequencing technology and high-performance liquid chromatography ( HPLC) were used to determine the composition of
soil microbial community structure and the content of secondary metabolites of N. incisum. Furthermore, redundancy analysis and correlation a-
nalysis methods were used to study the impact of rhizosphere soil microbiota on secondary metabolites of N. incisum. [ Result ] The results
showed that the dominant bacterial at the phylum level were Proteobacteria, Acidobacteria and Bacteroidetes, and the Ascomycota, Basidiomyco-
ta and Glomeromycota were identified as the dominant phyla of fungi. At the genus level, the dominant genera of soil bacteria were Vicinami-
bacter , Terrimonas and nitrospira, which accounted for 0.80% —9.11%, 0.66% —7.72% and 1.18% -4.462%, respectively. For fungi, the
dominant genera were Mortierella, Tetracladium and Kotlabaca, which accounting for 0.01%—14.19%, 0.18%—14.32% and 0.01%-24.96% ,
respectively. Redundancy analysis showed that the microbial community structure of the rhizosphere soil of N. incisum was mainly affected by
soil pH and nutrient content. Colletotrichum and Botryichum showed significant negative correlation with pH ( P<0.05) , while Bradyrhizobium
also showed significant negative correlation with organic matter ( P<0.05). Candidatus_ Udaeobate, Scutellospora and Enterocarpus were signif-
icantly positively correlated with available phosphorus and available nitrogen ( P<0.05).The notopterol content were significantly negatively
correlated with Chaetomium, Inocybe and Melanophyllum (P<0.05) , respectively, while isoimperatorin content was significantly positively
correlated with Chaetomium and Humicola ( P<0.05) , respectively. [ Conclusion ] The results of this study can provide data support for scientif-
ic assessment of soil ecosystem characteristics and microbial-N. incisum interactions in the main N. incisum production area.
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Table 1 Diversity index of bacteria and fungi in rhizosphere soil of N.incisum
Eiss FEH OTUs ACE 8% FAAREL Chaol 5%k BIER
Taxa Sample site A~ ACE index Shannon index Chaol index Coverage
A XJ 1124 1 040.72+£57.52 8.70+0.06 1 029.69+60.55 0.95+0.01
Bacteria MEK 1 064 881.19+74.24 8.67+0.22 953.57+£79.91 0.96+0.01
SP 952 833.68+31.05 8.27+0.07 842.36+30.91 0.96+0.00
HS 966 912.52+£29.54 8.69+0.06 911.31+£26.92 0.96+0.01
HH XJ 340 205.71+43.79 5.15+0.84 213.63+40.39 0.96+0.01
Fungi MEK 386 255.43+7.98 5.82+0.19 251.76+8.42 0.97+0.01
SP 301 178.24+18.52 4.86+0.35 183.65+20.78 0.96+0.00
HS 361 224.17+£10.48 5.43+0.01 231.69+10.25 0.95+0.01
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Fig.2 Horizontal distribution of main phyla(a)and genus(b) of rhizosphere soil bacteria in N.incisum
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Fig.3 Horizontal distribution of main phyla(a)and genus(b) of rhizosphere soil fungi in N.incisum
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Table 2 Analysis of physical and chemical properties of N.incisum rhizosphere soil
Rt ol AHLET SOM 45 TN LW TP EXTNIN HRA AN R AP B AK
Sample site g/kg g/kg g/kg g/kg mg/kg mg/kg mg/kg
XJ 7.09+0.28 23.26+7.73 1.68+0.01 0.60+0.01 15.19+5.58 38.82+0.58 19.48+1.68 52.52+1.65
MEK 6.88+0.39 25.34+7.06 1.92+0.00 0.63+0.00 14.92+3.80 33.62+3.47 21.25+2.89 61.25+3.15
Sp 6.86+0.29 23.07+9.93 1.83+0.01 0.53+0.01 16.43+6.76 30.07+2.90 11.95+3.61 40.25+2.57
HS 6.62+0.18 21.81+8.79 2.16+0.02 0.65+0.00 14.51+5.90 37.95+3.28 19.34+2.73 61.44+1.65
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pH FIFR I3 P68 96 1 AR PR 3 TR SR 52 i 1 O o
+34 pH 5 Colletotrichum FIl Botryichum 2 I & 71 A5, 44
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Table 3 Analysis of secondary metabolites of N.incisum underground

parts Hif  mg/g
F JETH FERRETHI R 58y
Sample site Notopterol Isoimperatorin Total
XJ 7.93+0.26 4.99+0.18 12.92+0.28
MEK 5.64£0.17 4.48+0.09 10.12+0.12
Sp 5.97£0.72 1.84+0.16 7.81£0.45
HS 4.29+0.18 5.43+0.30 9.72+0.23

FETE YA 4 5 AR PR 3 A W B (9 AH DG 23 A
W 4, FEIERE Y uncultured_bacterium_C_Subgroup_5 . F 5%
& ( Chaetomium ) | 22 35 A= J@& (Inocybe ) K37 I 3] Jg& ( Mel-
anophyllum) Y5 i 35 51 A0 5¢ ; SRR & 5 uncultured _bac-
terium_C_Subgroup_5 ,uncultured _bacterium_F_Pedosphaerace-
ae . EF & ( Chaetomium) 2 i F 1EAHC, 55 uncultured_bac-
terium_O_Rokubacteriales . Ji& i 25 J@ ( Humicola ) S 4% '3 35 1F 4H
5,5 uncultured_bacterium_C_Alphaproteobcteria 52} i 2 11
ARG, FHIHAT UL, JETE AR M i B 3R S5 A B - e i
PR S AT BRI AR
F4 ZTERBLBEMEVBHESRERB=WHEXESFT(E

7KF)

Table 4 Correlation analysis of rhizosphere soil microbial community

and secondary metabolites of N.incisum ( genus level)

B JEVERE  FRRKETHIR
Taxa Notopterol  Isoimperatorin
uncultured_bacterium_C_Alphaproteobcteria 0.132 -0.882" "
uncultured_bacterium_O_Rokubacteriales -0.370 0.718""
uncultured_bacterium_C_Subgroup_5 -0.503" 0.382"
uncultured_bacterium_F_Pedosphaeraceae -0.132 0.704"
EFCHE Chaetomium -0.683 " 0.592"
2455408 Inocybe -0.660 " 0.308
KFE I JE Melanophyllum -0.652" 0.069

Ji& JFi 2% )@ Humicola 0.161 0.767" "

e FORBEANR(P<0.05) 5 = = FoRPBEMZ(P<0.01)
Note: * indicates significant correlation (P<0.05); * # indicates ex-
tremely significant correlation( P<0.01).

3 e
25 A AR PR A= 9 v 0 A el EL AR i 1 S B R,
FERBA AR E R EEE TR B AEE .

MR T , L rh e LA 2 2 FRT 8 R M R . A
HAE S ), VAR SO R AN R 32 A AT R R
L R R AR A R A NS ARBR A
TR A BB R BT 0 O B 40 B R Lactoceus |
Pseudolabrys . Bradyrhizobium , Rhodanobacter ., Pseudonocardia
SO RIS G R R B I TR R A S AN R Vied-
namibacter . + 1= B H & ( Terrimonas ) iS4V 2 i€ 7 J& ( Nitro-
spira) 2 5 B & ( Gemmatimonas ) 1 23 B ALY B I
(Sphingomonas ) %5, X SEARFTH R Y DI RE 22 e o TSR
SRR AR R S A M T B P o o R R
e VAR P i v P 9 40 A T AN (L BB A0 e e 133 b B
FF ARG A BTG YW, 38 AT DA RS ) A A A
F AR SRR R, 1 T R S S B Ak IX 1k
RCA S BBUR (3511 mg/kg, 4% 42 [ 5 K L3 & 37 70 7p
GARUEAL T TR ) IR IR 22—

X IEECRTN VU E SRR LIRS S s
( Rhizoctonia) . J&5 Jz B 71 i J& ( Fusariumsolani ) 1 Phytophtho-
racactorum'™ [T ASHILHBA BEHE R MEHE 55
FIE FTRB AT R A A R A, SE TR AR
B3 Ot # EL TR Jm Ry 9 10 85 R ((Mortierella) | VY 18 T4 J&
(Tetracladium) |, % . 1 J& ( Kotlabaea ) . 71 - # J& ( Entero-
carpus ) | Plectosphaerella . Coprinellus . T %5 7 J& ( Botryotri-
chum) SR J1H )@ (Fusarium) | J& 3255 )& ( Scutellospora ) F 5k
JELFR ) ( Colletotrichum ) 55, WF5E W , i J1 T4 & HL A & 53X
NS K TS M AR M R R 32
TEHUR . X R I, FETE AR PR s b Kt A 7B A
Ja Bl T T A I TR R A e LT e R WL, T8
TR 3 4 J5 b s AE Ak 2t SR 0 , B A ol 4 B 119 S22
e ARSI ¢ A AT ASIG TN, K BB T 6 16 AR PR T 1 1) Bl 46
BEJE W] R RO T 8 TR 5 | & JE IS A R AR v i &2
CEEYRE . 25 AT UER IE T AR e A R A R AT B0
PRI , B Ho I LT, PR 9T L8O X Ko Jt i 5 9 T
HAERLH, A RBUE S IE T AR PR A3 2R 285 L B 1k JE T Y A=
ARG R b R A KRR A

IR PR LU E MR E VR 4540 &) 52 13 pH A AL
JRAE SRR RS H IR AL N T . FAR
44520V IR ST R B, AR PR AN RS 45K 5 pH S B 1
ARG, 5 B AR B A DL i 5 0 IR AHOG, R W AR R
- ST AY PR R ok S e AR R R A i T Bl AT 5 0 -
EEZEPERT s ZFSE RDA 43 b 45 5 % I IETE M PR L 380
AW S 5 T pH G ACABE R LA LB R R
FRK R o AT RESZ A L8 pH S0 1 SR 0 e AL AT 28
PEAY EEN R 2 — ] LUl 98 1 e HUR A )i
PERIE AT I A W o BB IR ISR TR,
T2 6] - S G A TRV G A R 22 e

AR BRI Wi aek xsf 245 FH AR 9y v AR DG IR 1) b 47
B PR A A B 1, ST S R AR AR B B R
WIFEERE, Bl AR AR B o 35 B P s B R8T ( Burkholde-
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ria sp.) AT PR AT R0 B W A R BT RA e A AN T
(Pantoea sp.) S FFS Y B IEFR JHRE B AR
FA BB ™ o WS 45 R K B R 52 118 ( Chaeto-
mium ) 55 5 B 5 25 R DG (P<0.05) |, T -5 S BT 2% 2
BFE LA (P<0.05) , BERA BT & n] e k5 BT 2R i A1
F MRS SRR A R . HA SR BRI Y an B 52 T & 4o
AT FE NG A RSO 53 6 T B R S BRI 3R P AR R 5 6 i
NGRS — A5G 2R AL 0y T A OGS, i
RIS
4 #ig

PG LI ) PE I IE 1 7 AR PR A S Ak P i
TR A5 R T R SE TR A AR ) i AT o
HEAAR SEME T, 45 B0 T BEARZS 16 : OIETH AR R 16
YIZRE R Fh £ &, 4018 LA Vicinamibacter | 1+ A B0 i 3 &
(Terrimonas ) FAH AL R E 14 )& ( Nitrospira) S ALHJE , ELH LA
WAE B (Mortierella) VU E J& ( Tetracladium ) 185 5.1 J&
(Kotlabaea) ] g . QIETEMIR T35 4= 7 % + 4% pH
K Aeor & a5 R pH MU SR B A LT &
BERFEMCRR, OB I RE ) W5 W ST R AR
I IE TR B SR AT R A R
SE
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