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Effects of Bacillus velezensis HN-Q-8 on the microbial
community structure and physicochemical properties of
potato rhizosphere soil

BAI Xuefei', LI Qian', DING Lili’, ZHANG Dai', ZHAO Yi', YANG Zhihui ', ZHU Jiehua'

1 College of Plant Protection, Hebei Agricultural University, Baoding 071000, Hebei, China
2 Institute of Biotechnology and Food Science, Hebei Academy of Agriculture and Forestry Sciences,
Shijiazhuang 050057, Hebei, China

Abstract: [Background] Bacillus velezensis can promote the growth of crops and inhibit the
growth of a variety of pathogens. However, the knowledge is limited regarding the effects of
B. velezensis on the rhizosphere microecology of crops. [Objective] The effects of B. velezensis
HN-Q-8 on the microbial community structure and physical and chemical properties of potato
rhizosphere soil were studied in order to provide a theoretical basis for the application of
Bacillus in potato production. [Methods] Potato rhizosphere soil samples were inoculated with
the fermentation liquid with bacterial cells (FLBS), fermentation liquid without bacterial cells
(FL), and bacterial cell suspension (BCS) of strain HN-Q-8, respectively. The changes of
microbial diversity and community structure of potato rhizosphere soil under different treatment
conditions were determined by high-throughput sequencing. Furthermore, the changes in
physicochemical properties of potato rhizosphere soil were determined. [Results] Strain
HN-Q-8 had no significant effect on the microbial diversity but affected the microbial
community structure in potato rhizosphere soil. Compared with the control, each treatment
significantly increased the relative abundance of beneficial bacteria, such as Lysobacter,
Bacillus, and Mortierella, in potato rhizosphere soil, which improved the microbial community
structure of potato rhizosphere soil. In addition, strain HN-Q-8 enhanced the activities of urease,
phosphatase, and catalase and significantly increased the content of available nitrogen, available
phosphorus, and available potassium in potato rhizosphere soil. [Conclusion] B. velezensis
HN-Q-8 regulates the microbial community structure and increases the relative abundance of
beneficial microorganisms in potato rhizosphere soil. Furthermore, it enhances the enzyme
activity and fertility of rhizosphere soil, shaping a favorable soil environment for potato growth
and development of resistance against pathogen infection.

Keywords: Bacillus velezensis HN-Q-8; potato; microbial community structure; soil enzyme;
soil fertility
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amyloliquefaciens) TR2 7] LATE 7-60 d PN 2. %4
R EL AR AR PR A RS R, IR H TR
oAV AR RS 1 kB, R R R R A R 1
o R L B 2F AR B A B T A
B, OATDIAR R IR . W R A A A A
R TG PR, AU D A K B A e
H RS A RUTIR B BRI M E N . it
Ah, T RUGR S U R B2 0 4T 1 (Bacillus
subtilis) kb P+ S Wi 5, 2 TS R L
e rp & e ) TE A O, B AT
SR, DRSS R, ZEAUFT AT DA i 2lods
LR . BRSSP PR IR A
REVR G500 SFRARPEoT, HCAES IR E AR y , fdat
YR, JE—RX A S IR B AU A B T -
ABIFE TR TS SR B - 3 e Hh — ok
D133 27 44 i (Bacillus velezensis) HN-Q-8',
A0 25 SR 2 W D1 3 07 ZE AT 7 HN-Q-8 1]
Dl M SR B EERR. R

RO BVRRR) RIS R e i U i S
A, NS [k SR DL 3k 2R
FIAF R HN-Q-8 A LLi75 -5 By A0 [k % 4 0 fioh &2
JA/ET G, 39 Th 4% S8R AR 0T R 0 A0 4
PE, UL DU 27 AR I HN-Q-8 BA RIFH)
I A 38 7= R AR PR R D e AR
PR T3 SR A Y A K EE N R,
(BB 0T D1 3307 27 A AT T B Ao B 28 AR B 1
BEGAE S A G S A R = . B, A
AT TR AW 8 i — 25 A1 DL S 2 AT 1
HN-Q-8 it & i (fermentation liquid with bacterial
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PHglel ) e e alifb s AT SCRER A, SC
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PR SEFEASR Y DNA § 3007 IR i1k,
T OT%AKF- R e B, AR T3
41, Rk HN-Q-8 1y FLBS. BCS #l FL 4b
PG T A% EAR PR - S SR W W A K IR AT B e
ik, HEJXEHFZESF R 1). Chaol F5EA
Shannon F&E/H T4 R B, AT XTHRA,

5 b 3L % SEARL s ) A T AN L T ) R
MM L REFEZEZRGE ). BB
(principal co-ordinates analysis, PCoA)%% K B/~
(1), F @ #k HN-Q-8 #Y FLBS. BCS #l FL
AP CL B BAEAR S, BIR R T AR AR 1
SRR RS R . WA BR HN-Q-8 %

SR E 8 BEAR B - S ) T MR TR 454
2.1.2 ETFIIKERNEEAR T

TEAS A AL A Eh 45 AR Bs - B v, 4R LA
fix B Jfl 7 '] (Pseudomonadota) . 8L #F T4 [']
(Bacteroidota) . Ji £k ¥ [ ] (Actinomycetota) . %
MM B 1] (Gemmatimonadota) . 4% K B [
(Bdellovibrionota) . LT 1] (Bacillota) . P
B[ ](Merrucomicrobiota) FIERFT 1 [ ] (Acidobacteriota)
AL FEFEHERERT FEE>1%) (K 2). BAARPLHEE
FERBUH, [H)2ZH Pk HN-Q-8 i) FLBS, BCS
1 FL AR S ()RR B - S5 40 TR A% AR = BE AR A
BENZ, HAd FLBS ZbPRAYG 85 AR bR 135

&1 E#K HN-Q-8 X SR BJMFLIRMHEY o ZHMIEEHF M

Table 1

Effects of strain HN-Q-8 on microbial a diversity index of potato rhizosphere soil

A ZH 4] Bacteria

E§ Fungi

Sample ACE 54 Chaol 5%k AR AR R ACE #8% Chaol $5%{ AL
ACE index Chaol index Shannon index ACE index Chaol index Shannon index
CK 1359.33+100.28a 1 363.63+£59.39a  8.77+0.05a 344.67+£37.29a  345.21+£21.67a  5.37+0.99a
FLBS 1227.33+89.80a 1231.30+52.49a  8.76+0.03a 342.67+30.92a  342.99+18.00a  5.60+0.10a
BCS 1354.00£92.67a  1356.52+54.01a  8.92+0.08a 339.67+25.42a  339.71+14.74a  5.324+0.28a
FL 1293.00+92.41a  1298.04+53.17a  8.74+0.03a 280.67+28.36a  280.84+16.57a  4.79+0.54a
[7i) 57 Kt Jo A ) /N5 S B s TG W 35 22
The same lowercase letter after the same column of data indicates no significant difference.
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Figure 1

Principal co-ordinates analysis of bacteria (A) and fungi (B) in potato rhizosphere soil.
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Figure 2 Effect of strain HN-Q-8 on the bacterial phylum level (relative abundance>1%) in potato
rhizosphere soil. CK: Sterile water; FLBS: Fermentation liquid with bacterial cells; BCS: bacterial cell
suspension; FL: Fermentation liquid without bacterial cells. The same below.
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A KR B IR FIEREET BCS AbFEAY
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4.65%; FL AbFRAY SR ARS8, dg iR
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TG HN-Q-8 7] AR 445 AR by 1 3 o
YD TR AR S

FEAS R A B ) Hh 5 AR B 3, FLIR Y
DI 1 # B ] (Ascomycota) . #H T B [
(Basidiomycota) . 4% 7 I# [ ] (Zygomycota) F1 417 [
"] (Chytridiomycota) iy fIi: #4285 HF (FH XF 3= i >1%)
( 3). Z Ktk HN-Q-8 1y FLBS. BCS #il FL

Qb B 5 S AR B A 3 EC IR 1 KOF A YA A
X BB R R AR AR (A 3). Hirt FLBS &b
PR TR TARXS F S 1 164.64%, FHEH
I TROAEXS FBEREIR T 20.46%; BCS AMFRITFET]
AN BB T 239.35%, TREE 1 H0A T
F AT IAAR ;. FL AL B4R T T AR R
JERERE T 258.58%, THER A AN 3 B
FEAIR T 41.96%. 1T %18 [ )42 3% 5 IR 5
SR H DU TR, H R R R R AT DAAE — o
JEE b 8 R L L TR W R REE T R, DL R
S5 B P B bR HN-Q-8 b ¥R 45 Bk bk 5
A DA R AR T A4 AR s 398 v ELRR 1] K 1 A X
FHE.
213 ETREKFHEEZEARSH

Xof Th A SR R - 9820 1 KT 19 4 A R
(8l 4), FLBS AbFH () D8 B HLPR 1338 vh B0 14
J& (Flavobacterium) . % #T I J& (Lysobacter) .
Arenimonas, Fluviicola, %%k )E(Massilia), %
HIFF )& (Bacillus) . Flavisolibacter Fl Lacibacter
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Figure 3  Effect of strain HN-Q-8 on the fungal phylum level (relative abundance>1%) in potato rhizosphere
soil.
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Figure 4 Effect of strain HN-Q-8 on bacterial genus level (relative abundance>1%) in potato rhizosphere
soil. Different lowercase letters indicate significant differences between groups. The same below.
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172.62% F1 58.67% , J& i %% J& (Humicola) I
Monographella A% 3= B4 AR T 57.68%
M 33.49%; BCS b BR Th 4% 5 43 by + 8
Fibulochlamys 1 22 155 1] Ja& () FH X = B 535 I
T 56.93%F1 35.69%, JiF )R JE A ARXT I R
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TR JE A R B AT EE A BT E T
100.09%F1 57.53%, J& 5025 J@ (AR X =F i i 2%
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(=)}

— o
mi=a

[FS)

TFET 85.31%. Ui B AR R HN-Q-8 Ab ¥ 5
BB, X Eh A AR B 3 BB JE KO 1Y
FAXT = B — 7 5
2.2 FE¥k HN-Q-8 3t S ER R T IREEERY
A

2Pk HN-Q-8 ) FLBS. BCS #1 FL 4bF
hEY ARG, ARBR R IR . AR A
AL B PR A R 3 & (B 6).
tr, FLBS PR 5188 T 24.71%. 19.38%7F
36.18%, WUREEZE; BCS A puligm T
16.22%. 10.85 1 27.51%, LT FLBS ZbF3H;
FL ARSI T 11.13%., 6.20%F1 10.15%,
5%t A bt A 5 25 5. XU R HN-Q-8
AT DA S Ao o 38 % SR I - 9 Tl R % R g 0
PE, B [ R R R, B R ey
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Figure 5 Effect of strain HN-Q-8 on the fungal genus level (relative abundance>1%) in potato rhizosphere

soil.
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Figure 6 Effects of strain HN-Q-8 on urease (A),

phosphatase (B) and catalase (C) activities in potato
rhizosphere soil.
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Figure 7 Effects of strain HN-Q-8 on the content of
available nitrogen (A), available phosphorus (B) and

available potassium (C) in potato rhizosphere soil.
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