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Abstract: [Background] The severe continuous cropping obstacles of Panax notoginseng may be related to
the microbial community imbalance. Hence, it is important to know whether the microflora could be
imbalanced with the change of planting years of Panax notoginseng during the planting process. [Objective]
Structure and diversity differences of bacterial and fungal communities in rhizosphere soils of healthy Panax
notoginseng with different planting years were studied. Our research can also provide theoretical basis for
further reducing Panax notoginseng monocropping obstacle. [Methods] The samples were collected from
Panax notoginseng healthy rhizosphere soil planting for one-, two- and three-year in Yanshan county of
Wenshan. High-throughput sequencing of 16S rRNA gene and ITS genes were used to compare the diversity
and community distribution of bacterial and fungal in rhizosphere soils of healthy Panax notoginseng
planting for one-, two- and three-year. [Results] The alpha indices of the one-year healthy rhizosphere
bacterial and fungal rhizosphere communities were obviously higher than those of the two- and three-year
samples. The results of beta diversity revealed that the bacterial community structures in the one-year Panax
notoginseng rhizosphere were different with other treatments. The results of correlation analysis showed that
the equitability and shannon indices of fungi showed significant negative correlations with planting years,
while the other indices were not significantly correlated. The abundances of Acidobacteria and Aquicella
increased with the plantation year, while other top three phylum and genus were all negatively related to the
planting years. Among them, the abundance of Bacteroidetes, Proteobacteria, Ascomycota, Basidiomycota
and Chytridiomycota phylum decreased with planting years increasing. At the genus level, the abundances of
Opitutus of bacteria, Mortierella, Clitopilus and Pholiota of fungi decreased with planting years increasing.
The abundances of Alternaria, Cylindrocarpon, Fusarium and Pestalotiopsi genus of two-year rhizosphere
soil would be lower than that of one- and three-year treatments, while the abundances of Mucor and Bacillus
would show opposite trend. Meanwhile, the richness of the beneficial bacteria like Flavobacterium,
beneficial fungi like Myxocephala and Aspergillus decreased with planting years increasing. [Conclusion]
With the increase of Panax notoginseng planting years, the microbial community of Panax notoginseng
rhizosphere was imbalanced. The abundances of pathogenic fungal genus were enhanced with planting years
increasing, while the abundances of beneficial fungal genus were decreased.

Keywords: Panax notoginseng, Planting years, High-throughput sequencing, Rhizosphere microflora
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Figure 1 Bacterial and fungal alpha diversity of healthy Panax notoginseng rhizosphere with different planting years
TE: 1YR: —AFRAEMRE—=L; 2YR: AR —L; 3YR: —4FAEME L.
Note: 1YR: One-year healthy Panax notoginseng, 2YR: Two-year healthy Panax notoginseng; 3YR: Three-year healthy Panax

notoginseng.
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Figure 2 Bacterial and fungal PCoA plots of the Panax notoginsen rhizosphere soil with different planting years
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Note: 1YR: One-year healthy Panax notoginseng; 2YR: Two-year healthy Panax notoginseng; 3YR: Three-year healthy Panax

notoginseng.
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Figure 3 The composition of bacterial and fungal community of the Panax notoginsen rhizosphere soil with different

planting years at the phylum level (>1%)

TE: 1YR: —EAEMRE=1; 2YR: ARAEMRE =1L, 3YR: =4F4EME =L
Note: 1YR: One-year healthy Panax notoginseng; 2YR: Two-year healthy Panax notoginseng; 3YR: Three-year healthy Panax

notoginseng.
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Figure 4 The composition of bacterial (A) and fungal (B) community of the Panax notoginsen rhizosphere soil with

different planting years at the genus level (top 15)
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Note: 1YR: One-year healthy Panax notoginseng; 2YR: Two-year healthy Panax notoginseng; 3YR: Three-year healthy Panax

notoginseng.
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PRI V& 22 P T A TE U 2 1 B = ol v 4 R
SR e AR PR, RER—1 U
SR, X—45R Tan ZWRIETRIEPOBEST
LR —2 A, MR A, HR AL
T8RO I4 5] FE A8 0l — LA AR BR 1y 3G a2
IR H A 2% 35 Y 53 B0 B TR AR 7% ) 7 AR 4 23kt —
L Tl A B 8 o i 202

E AN [] P A AT FR = AR B A 338 rp 4% 40 TR A
% K, Bacteroidetes | JF1 Proteobacteria | 11+
B R — R A BRI I . Bacteroidetes
I A =E B AR Ak v SR I g 4 SR A — 2P,
B2 Proteobacteria | | W)+ & FEASAL WA 2 . SR T
Acidobacteria |'1F1 Chlamydiae | )W FEFiEH —t
FRE A PR A3 i . SRR, AR
S5 5 4 B N Pseudomonas J@ WP 3t H
Pseudomonas J& M I TE = AEBE AT A TE i 72
L AT R A B0 v PY L 7E 8 K P |
Pseudomonas J& W F & BEABEE — LA BR A
S b | 2R =LA AR R A3 I sz AR T
WIRAK . W9, Flavobacterium AT HEHTEK
WL FURR 2 AR 7R AR R AR P
Herh, Flavobacterium W+ & B & 5 THEEAR R
0N SRTA SO ST & B, B E AR R
PRGN, Z e A U S b, BRI E R EO
FlF e = i iEE

TEE ML, Ascomycota. Basidiomycota .
Chytridiomycota F Zygomycota iX 4 4~ JHEA[E) Ff
P AR PR T #R S8 OB , 7E (e 5 U e 1) =
LSRR b, R ERERORE S R B, TR
AU 2 PEH ARSI 0) L3E R Ascomycota B3
AN, X1 BHAE f Rl 1) — B AR R 138 Ascomycota
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M Basidiomycota 52 F1HNHI, 17 H A AE A PRI N
I TR H2E 2NN Zygomycota 1K
A 2 DRG] i S5 R IR T AFR A 5%
W, Zygomycota W)F-E B FEAMAE AR R 093G A0 2
PR B $5 iX AT 8 T =R AR AR BR A 3G Jin sz T
AFITF ZEMPRA 5 B A KA . PR
Zygomycota ' Mortierella W3 & FERE —-LFHE4E
PR 3G I el 2L, FT R A4 EC DA S A E I R Ay
5 | — BB T R = BERG N, 33X W] RS i ik
JE 2k = L AR R A 020,

FE T LA o AR 2R 0 ) 1 AR A 4 ) 42
A5 AR B Bl A R 1 L R B i S e T . A
AWFoE, BEE AR, A R
Myxocephala F1 Aspergillus 05 B ST B
o, M R B W Alternaria . Cylindrocarpon |
Fusarium F1 Pestalotiopsis #1 5 F FH#a#, XlEEY
A A [ AR K A A R 2R 0 s 0 2 3 AR B AT
o Li SRRt R, SERRSWYFRIA
ZERTSEEBENBURERERE, W
Alternaria . Cylindrocarpon. Gibberella, Phoma
Fusarium , T 98 /0 A %5 B0 RV 09 F B2, 4o
Acremonium . Mucor Fl Ochroconis, I HEUR A #E
AT 2B 5 g BRE TR AR X R 2 AR
o AN, 2RISR & B A R
SEFRREFEAR g rh BT &, R A YK
R, AWM= LiEERER, RIFEE,
W, JE SRR W v SO AR B R B Y - R
R LA SOR . T AR
L MEAE R X R AE Y IX R B, A BT A
AN O R, 152 — L ARG
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