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Soil Bacterial Community Structure Analysis of Gastrodia elata
Based on High Throughput Sequencing
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Abstract: Soil samples of Gastrodia elata planted in different years were collected from Qiaoshan Town,
Yiliang County, Zhaotong, Yunnan Province. The sample names and numbers were recorded in the book. Three
groups were selected to analyze the bacteria changes in community structure and differences in species abund-
ance among the original soil, a crop soil of G. elata planting soil and bamboo soil by high throughput sequencing
technology. The results showed that the endemic bacteria OTU in the original soil was higher than bamboo soil
and a crop soil; compared with the original soil, the endemic bacteria and the abundance of dominant bacteria de-
creased significantly after planting and harvesting; the number of endemic bacteria in the soil was restored based
on the restoration experiment of bamboo planting, which indicated that the bacterial community structure in the
soil of G. elata may be restored by rotation of local commercial crop bamboo.
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1.1 #F#

B EFERE T amAMET HR AFFL
B, ZHEE TWRE X R ES M, T
104°16'14" E, 27°39'33" N, SF¥JifE4K 1650 m,
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Table 1 Soil sample number and assigned group

LT e o AR
Zhaochangl 019
Zhaochangl 020 charlle001 KRG+
Zhaochangl 021
Zhaochangl 015
Zhaochangl 016 charlle002 KIR1AE+
Zhaochangl 017
Zhaochangl 032
charlle006 TrrrietEL

Zhaochangl 033

1.2 REHFETE
1.2.1 41 DNA # B

fif FH 4R 1Y) DNA 2 BUH &, SREEEA K
SR, DNA $EHUS fHH 0.8% Byt B M eI i
PKAEI DNA
1.2.2 PCR ¥3%

1. 16S 514 V3 + V4 X

341F: CCTACGGGNGGCWGCAG;

806R: GGACTACHVGGGTWTCTAAT.
1.2.3 PCR =t | “iitfeg &

FE KA, i ] Thermo Scientific 2 &) Gene-
JET 50 & 2l fk 3F s ™= 4 .
1.2.4 ZEMNF

A illumina M7 F 6 #4707, ELEAW0F
3. 1) PEreads $f4% . i ffl FLASH v1.2.7
BA; 2) Tags i 3€: ffi ] Trimmomatic v0.33 %X
s 3) EBRim &K (I UCHIME v4.2 #ff.
1.2.5 #HAESH

%143 OTU ( Operational taxonomic units ) ., %
FEME e 22 S0 b, A Qiime2!"™ i 47 %k 48 Ak
. PHEE (vsearch) ", LER5[#) (cutadapt ) ',
TS AR T R Y, BT AR AT MR
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fiE£% ( Feature table ),
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Ae bR b, aE 3 S AR OTU (197% A 1B
PE ) ZH RS WA il 1) 22 S AR S
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Fig. 1 ASV number per sample
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Fig. 2 ASV petal maps of 3 groups of samples
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teraceae; T&J& FZ ] 43N Acidibacter. Acidother-
mus. Bryobacter. Clostridia. Koribacter. Solibac-
ter Fll Udaeobacter .

mmm charlle00] wmm charlle002 wmm charlle006
B3 HAAEILERELZETWN

Fig. 3 The taxonomic phylogenetic tree of the sample bacteria
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Fig. 4 Relative abundance of a single sample
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Fig. 5 Relative abundance of a single sample
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Fig. 6 Relative abundance of samples among groups
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Methylomirabilota I 2
Planctomycetota
Gemmatimonadota
Proteobacteria 0
Myxococcota
Actinobacteriota -1
MBNT15

Chloroflexi

Patescibacteria
Latescibacterota
Spirochaetota
Armatimonadota
Dependentiae
Elusimicrobiota
SAR324_clade (Marine_group_B)
Nitrospirota

FCPU426

Bdellovibrionota

Acidobacteriota
Verrucomicrobiota

RCP2-54

NB1-j

Fibrobacterota

GALI15

Cyanobacteria

Bacteroidota

Firmicutes

Campilobacterota

WPS-2

Desulfobacterota

S — o O =~ n
o ol — — — —
S © o o o o
—_ = = = = —
eh Bh Bh  Bh  Bh  Bd
s £ & & £ g
s 8 8 8 & &
s £ £ = = =
Q Q Q Q Q Q
e @ 9o 9 <o 9
8 &8 8 &8 & &
= = = =g =9 =
N N N N N N

8 WIFMIAXEERERE

FEARH]
charlle002

I charlle001
charlleo06

2T
Acidobacteriota

I Actinobacteriota
Armatimonadota

| Bacteroidota
Bdellovibrionota
Campilobacterota
Chloroflexi
Cyanobacteria
Dependentiae
Desulfobacterota
Elusimicrobiota
FCPU426
Fibrobacterota
Firmicutes
GAL15

I Gemmatimonadota

Latescibacterota
I MBNTI5

Methylomirabilota

Myxococcota
I NBI1+j
Nitrospirota
Patescibacteria
Planctomycetota
|| Proteobacteria
RCP2-54

SAR324 clade (Marine_group B)

|| Spirochaetota

Verrucomicrobiota

L WPS—2

Fig. 8 Clustering heatmap of relative species abundance



551

Wk S s BT mid sl KRR - SN R R E VR S5 2 B 81

23 THARERSHEEDN

i ] Qiime2 HfF, XFHEA Alpha Z FE1EHE %L
HEATVEAN o O LA Rl 1) ZREPESE 8, 40P e
14 Feature table 553 — b Z J5 B 1155 2 #F P 45
# . Alpha ZHE0E R R B E & MBS N EEG
fabR, P RSP RA JCHRE IR T YRR e

ERESrE, YR RN RS, BEEF

B Y38 B0 £ B4 F5 Richness. Chaol I Ace %5

TRA, B W R O3 IR S R Y 48 BEL S

Shannon Fl Simpson #8440, &4 Alpha ZF:1%
RRUESTIHINR 2 s

®2 HFAHE Alpha ZEFEREHSIT

Table 2 Statistical analysis of bacterial Alpha diversity index of the samples

FEA G5 PR FAHEEL YRR R AR YR =F R 5 EE R AL W PR EE R AL
Zhaochang] 015 1836 9.912860056 1946478088 0.997762385 1934.577044 0.983 119949
Zhaochang 016 1507 9.326345670 1583.593407  0.995054632 1612.916375 0.985337243
Zhaochang] 017 1622 9.758308921 1654.126482  0.997646857 1668.206785 0.990844 718
Zhaochang] 019 1038 8.863921286 1054280255  0.995133837 1066.566 350 0.994850 154
Zhaochang] 020 1300 8.520081206 1478.609442  0.992111997 1494.109961 0.979329089
Zhaochang] 021 2034 9535546580  2307.680617  0.996090718 2391.069226 0.964308705
Zhaochang] 032 1116 8.785073482 1198.544715  0.993430451 1182.039421 0.989771833
Zhaochang] 033 1226 9.232064423 1278.561728  0.996481 185 1284.121757 0.990630 141

2 S AU ) A B S Alpha Z HEPETE "

B H 7/8 £ A Zhaochangl 015, Zhaochangl 016,
Zhaochangl 017 %) Ff %% 4 ¥ fiy ,  Ji 8 M A
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BN e 2 ARIE B, XTI FEAS 1 B A U 0t
Z REVE#R /)N, Zhaochangl 015 ) % ¥ 7§ 45 HU ki 5
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e oy S e @]
TR HE T AR &
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7, FLSD T A SRR S BB R 5. PCOA 4 . . | A charlleot®
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Fig. 9 Sample PCA scatter plot
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