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Abstract: [Background] Endophytic bacteria coexist with the host for a long time, posing an
impact on the growth and development of the host. Pueraria montana is an important plant with
both medicinal and edible values. The research on the endophytic bacteria of this plant is of
practical significance. [Objective] To isolate and identify the endophytic bacteria from the roots
of Pueraria. montana var. lobata growing in Guangxi and analyze their growth-promoting
effect, so as to learn the community structure and growth-promoting effects of endophytic
bacteria from the medicinal and edible plants, and provide references for revealing the role of
endophytic bacteria in the production and quality formation of medicinal and edible plants and
the development and utilization of endophytic bacterial resources. [Methods] Six different
media were used to isolate the endophytic bacterial strains from the root nodules, root system,
and root callus of Pueraria montana var. lobata. The 16S rRNA gene sequencing was employed
to explore the distribution characteristics and genetic diversity of the endophytic bacteria. The
physiological and biochemical tests were carried out to determine the nitrogen-fixing activity,
phosphorous-solubilizing properties, siderophore production, and indole acetic acid (IAA)
secretion of the isolated strains. [Results] A total of 223 strains were isolated from the root
nodules, root system, and root callus of Pueraria montana var. lobata. These isolates were
phylogenetically classified into 19 genera, 10 families, 4 classes of 2 phyla based on their 16S
rRNA gene sequences. Bacillus, Pseudomonas, Agrobacterium, Enterobacter were the
predominant taxa. The number and community structure of the endophytic bacteria varied
between tissues. Specifically, the number of the endophytic bacteria was in the order of root
nodules>root system>root callus and the diversity in the order of root callus>root system>root
nodules. Furthermore, the bacterial communities were also distinct from various culture media
showed different richness. There were 6 strains with nifH gene, 15 strains with four
growth-promoting properties including nitrogen fixation, phosphorous solubilizing, siderophore
production, and IAA secretion, and 17 strains with three growth-promoting properties were
selected from the tested strains. [Conclusion] The endophytic bacteria in the roots of Pueraria
montana var. lobata from Guangxi are genetically diverse, with the distribution varying
between tissues and multiple growth-promoting properties.
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Figure 1 The number (A) and genus (B) of the endophytic bacteria from different tissues.
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Figure 2 The number (A) and genus (B) of the genus from different isolation media.
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Table 1 The growth-promoting characteristic of isolated strains
Btk BRMIETE IAA G K WORRE  nt R ORRID A EIRE  ARIR
Strains Nitrogenase ~ Content of  Siderophore Phosphorous- nifH gene i1y Media Genus affiliation

activity 1AA production solubilizing Source

(nmol/(h-mL)) (mg/L) properties
DFJ008 0.70+0.12a 18.36£1.90f + - - Root callus DF Serratia
GGO18 0.55+0.11b 15.66+£0.22h — + - Root system Azorhizobium Agrobacterium
YLO10 0.54+0.05bc  2.09+0.18no0 - - - Root nodules YMA Bacillus
YL024 0.54+0.07bc  1.30+£0.100 - - - Root nodules YMA Bacillus
GGO001 0.53+0.10bc ~ 14.61+0.261 - + - Root system Azorhizobium Rhizobium
YJ003 0.48+0.050bc  1.68+0.13n0 + + - Root callus  YMA Pseudomonas
YL022 0.46+£0.07bc  2.05+0.15n0 — - - Root nodules YMA Pseudomonas
DFGO15  0.46+0.06bc  7.224+0.13lm + + - Root system DF Agrobacterium
ACCGO003 0.43+0.06¢c 1.75+£0.05n0 + + - Root system DF-ACC Bacillus
DFJO11 0.40+0.06d 8.25+0.701 + + + Root callus  DF Klebsiella
DFJ007 0.39+0.14de  18.00+0.34fg — + - Root callus  DF Serratia
GJ004 0.38+0.06de  1.50+0.16no + - - Root callus  Azorhizobium Bacillus
DFGO001 0.37+£0.01de  17.25+1.40g + + + Root system DF Agrobacterium
GL004 0.37+£0.06de  2.88+0.62mn + + - Root nodules Azorhizobium Pseudomonas
GLO023 0.34+0.05¢ 43.53+0.74a + + + Root nodules Azorhizobium Pseudomonas
ACCGO002 0.32+£0.02ef  10.55£2.53k + + - Root system DF-ACC Bacillus
DFL002 0.31+0.04f 1.64+0.17n0 + + - Root nodules DF Achromobacter
DFL006  0.31+0.04f 1.77+£0.31no0 + + - Root nodules DF Pseudomonas
ACCGO018 0.30+0.05fg  12.50+2.40; + - - Root system DF-ACC Agrobacterium
ACCGO020 0.30+£0.07fg  12.40+£3.92jk + - + Root system DF-ACC Agrobacterium
YJ006 0.29+0.04fg  2.31£0.30no + - - Root callus  YMA Bacillus
NGO11 0.28+0.04¢g 2.32+0.22n + - - Root system NFB Agrobacterium
GGO13 0.28+0.03gh  16.65+0.74gh — - - Root system Azorhizobium Agrobacterium
GGO019 0.27+£0.06gh  27.65+2.29d + + - Root system Azorhizobium Agrobacterium
YJ005 0.27£0.02gh  1.30+0.150 + - - Root callus  YMA Bacillus
NL022 0.26+0.06h 2.1740.14n0 + - - Root nodules NFB Pseudomonas
DFG003  0.26+0.05hi  3.69+0.0lmn + + - Root system DF Rhizobium
YJ004 0.26+0.05hi  7.86+0.87lm + + - Root callus  YMA Bacillus
GGO12 0.25+0.091 13.72+0.52ij — + - Root system Azorhizobium Agrobacterium
DFJ006 0.25+0.02ij 34.10¢1.5¢ + - + Root callus  DF Agrobacterium
DFJ003 0.25+0.041j 25.59+1.01e + + + Root callus  DF Agrobacterium
YGO014 0.19+0.04j 41.2242.78b + + - Root system YMA Pantoea
YLO005 0.19+0.04;j 1.39+0.030 - - - Root nodules YMA Pseudomonas
ACCGO021 0.19+0.01jk  11.88+0.70jk + - - Root system DF-ACC Agrobacterium
YLO009 0.18+0.09k 1.73£0.09n0 - - - Root nodules YMA Bacillus
GL005 0.16+0.031 16.67+0.04gh — - - Root nodules Azorhizobium Agrobacterium
YLO021 0.13£0.06m  1.69+0.14n0 - + - Root nodules YMA Pseudomonas
YLO17 0.13£0.06m  3.35+0.09mn — + - Root nodules YMA Bacillus
NLO17 On 4.70£0.31m + - - Root nodules NFB Pseudomonas
YGO017 On 19.56+0.10ef + + - Root system YMA Enterobacter

— REBAYE; o K EHE. ARENG RIS A R EE 25 5 B35 (P<0.05)

—: Negative; +: Positive. Data with different lowercase letters are significantly different (P<0.05) among different groups.
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A nifH 2, 2 1 #R(GL023)E TR E R,
4 ¥R(DFG001. ACCGO020, DFJ003. DFJI006)/&
FHEHEE, 1 BRODFEI01)E T 7 H A KA
&, e EA M AN, H DFIo11,
DFGO001 ., GL023 {14 [&1 2Bl 13 5

40 PRRITE ST TAA J7 THIY 25 S PR 2%
T A K DU TR RR R RT3 W TAA, S VR
1.30-43.53 mg/L, H:H GL023 Bk TAA %
e, HKE YG014. DFJ006. GGO19 #i
DFJ003 %75, YJ005 1 YL024 B bk A% .

40 tREE, A 27 tREA T BERRRRE, &
ST TE AR 67.5%; 22 bk HA w45
B VRN TR AR Y 55%; A 15 BRARE 4 Fhfe A %y
Ve, HERINERR 37.5%; 17 #R3EE 3 e
Fepk, ORI E AR 42.5%; 1 BRI E 2 B A=

SR o
3 W5E&#h

3.1 XTERRNEEZRFEZHEMEMRR
YN A TE IR AR IAE N A B S
IR 18 AP A B 1 Z RV 3 15 4%
FHLU ZREERT S YA 4 TR 1) 4 B R IR
ZoyE R R IR AL L B R L 18 EAEK
B A A s R Z pig T, prs M, 2y
FHAE Y TN A= EL TR A0 D0 34 T A 23 Bl 21 A2 Ak
A= 22 5 AR R R B A K 2218 1 N A= LA I
2 PR H A K 25 ) 32 3 BR 6 1 075 40 s 2R AR Y
AN [7) bl Sl AR P 2 TR A R T, R DA DU ) 1[4 55
FEM R e 23 MRMREHE, 6T
Bradyrhizobium 1 Mesorhixziobium 2 )& , ¥4
18 A RURLRT T, RS MU A AL 5 T AR
P E] 43 ¥RIE, )8 T Bradyrhizobium .
Rhizobium . Agrobacterium iX 3 &, KN
YRR, BRI AE RO, BE T A IS AR Hh i
HR R P A TR R P R AT PR A

ST LA PO 25 B e AVEE 55 8 S AR Y 3 A [
AR R, SR 6 FORTRIEEFRIE R 2 1)
4 49 10 B} 19 [ NLE TR, PSS H AN 14 24
MAEA R IE SRR RO h o B AEE S, X
SRS SR A A A Ak, AR
WIARAFHRIE 5 A 2 N PR, S5
PO G SE R IEARW A, A 5 AR AR R B R TR
Pk T DA AR F Ay = 3 AR TR L ARG H (3]
R nifH FEDIRRSAR , SRR B R 4
KRR, AN PR GLOOS 7 [ & BEE ML TAA
Ji A R A KR, & AR B Y
] R R A2 BHR KO R 9 i R R[]k & B T 3R
RE AT RS,

ARG p oy B B 0 A R . R
J& . 1IEFEE . AT R R SRR R, 5
AUAIRIERH R B4R A, ERSE
YA B A PR G SR AR 22 DR B AR A
PIAE PR o i ok v B 2l P A A T R
HA SRR e ey ARG
B EAERESRAEREE RS AR R
Rk — 5% o

e BRGNS, SARMEEETEEE S,
SR EIRFIZEZ) 20 Fh, FRE LA 9 FioRn 2 4
ASFf, ORIRFPZE | R [F] R 2 AR S0 L 7
SR, HNARTEETREAEZS, W
UGBS AR P A T B R A T R TR R, . AN [
Filr . ARFVZ T BT 2 5, A RE R
B R P AR TR T IR A3 A B B AR B A R0
ARFFRLE R — L& T ERNAER TR, hE
R P A TR B JRAIT 5T AT & 1 AR (R Ee TR .
3.2 NEEMEREZHMESSREKNEXME

WFoE 2B, AR AR e R R 2E K R B L
il A AR AR, — 2 PN A N e A A
R TPHEREIR . W SRR R E AR
HPAERKER . WIS RERD R GEREYR, B
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ALY AR KT ; R ks FHEY)
H &AW FED AR . SEEHEYA N, P
B FUR USSPy B R R e
FEY) G B — S8/ Ny ) BT S0 T, 44 v Al A R A=
YT AR A Py an ) U, TR A A P A AR
REH,

AT 3 A TAE 5 4L, i A AR
AL, Fa B PN AR TRV A A FTTAE ) 14 ) B ot A
P A AR LR By, SARER . HBREESMIT FR A
FG , A N IR BE (R A W S 25 5 45 A )2 e
g mE e P, K2R RS
UEY N AR R IR R, EH
e AR AR P AR R AP S ER L 2RI A, HLAF AT
1 )& (Bacillus) {TEAR T N4 XL HE S, KR HFoY
T, ZEAUFT B (Bacillus) PEAR A P9 A B8P o 3
HYNE, BAUMEAEY T, SEEE YRR
BLIGRE ST BUAL, ZEALFT B8 (Bacillus) . 1B
Bt J& (Pseudomonas) . -+ 3 FF &
(Agrobacterium)VE hy i W WU A W) WL TE A2 A2 N A=
PR AS B2 N AT A SRS B B A5 R S i A
SEERAMFT . RIZHH 40 BRINATRA 80%3f
HA 34 PR A Fetk , 95%HA B AEPE, 100%
HA W TAA R DB AR N A 41 1 ) Be i
i Z AR B ER REA K R
A B AERE B AR ™ 5 A i A ik — 2P E R
ABIFGE T 36 H A0 e R A N A TR R IS S R AR -
N A TR B AERIESE AT R RS T TR A A e
EiER
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