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Isolation of culturable bacteria from the rhizosphere of Populus euphratica
and inhibition activity on the seed germination of Orobanche aegyptiaca
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Abstract New bacterial resources were obtained from the drought and high light environment where Populus
euphratica grows and new biocontrol resources for inhibiting the seed germination of Orobanche aegyptiaca were
screened. Culturable bacteria were isolated from three P. euphratica root samples in Tarim River basin by dilution
plating method and identified by 16S rRNA gene sequence analysis. In vitro culture method was used to determine
the inhibition activity on the seed germination of O. aegyptiaca. Pot experiment was used to detect the control
effect of M2-3 against the parasitism of O. aegyptiaca. Results showed that 98 bacteria strains were isolated,
belonging to 28 genera, among which Massilia , Pontibacter and Roseomonas were the dominant bacteria. The
similarity between strain M2-3 and Pontibacter salisaro strain HMC5104T was 97.92% . The inhibiting rate of 10-
fold diluted fermentation filtrate on seed germination of O. aegyptiaca was 87.8% , and the control efficacy was
up to 36.9%. The strain M2-3 had the potential for further development.
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Table 1 The information of collected soil samples from

rhizosphere of Populus euphratica

w5 WE/C & W8 Whm
No.  Temperature Longitude  Latitude  Altitude
HY1 27. 64 8. 04 83.54°E 40. 47°N 922
HY2 35.72 8.48  84.22°E 41. 04°N 910
HY3 33.24 8.76  80.55°E 40.25°N 1024

1.1.2 EFExi

Ry A B0k e BHR Hi# 0.5 g/ LR 0.5 g/L,
P EE K g 0.5 g/ L, #i%gH 0. 5 g/L, Al P e
#5 0.5 g/L.K,HPO, 0.3 g/L.MgS0, 0. 024 g/L,
PIBREREM 0. 3 g/L,BEhg 15. 0 g/L,pH(7. 240. 2),
TSA B5383E . B EA W 15 g/L, KB 5 g/L,NaCl
5 g/L, B8 15 g/L.pH(7.3+0. 2), MA §;7#%:.
MgCl, 5.9 g/L,Na, HPO, 8. 0 mg/L,CaCl, 1.8 g/L,
MgSO, 3.2 g/L,Na,O + mSiO, 4. 0 mg/L, H;BO;
22 mg/1.,SrCl; 34 mg/L., NH,NO; 1. 6 mg/L, NaF
2.4 mg/L,FeC;H;O; 0. 1 g/L., NaHCO, 0. 16 mg/L,
KBr 0. 55 g/L,NaCl 19. 45 g/L, B¢ EE32EM) 1.0 g/L,
M 5.0 g/L,pH(7.240.2), FiR 3 FhlE 3k
T KGR A0 R ) 43 2 alifl S G SRk 3% .

113 FEFAE

2|4 27F/1492R.PCR mix kit 1 @4 T4
TAECE) By A PR A 40w 2K 41 DNA $2 5
A& B RARAE AR (A0 A BR S A 5 20 4
NN T A B (GR24) W [ b 5T s R R
AIRAH],

{8 Y TAES SW-CJ-2F, b il sl A
RN F) s RS 4R BI-250A, i #R Bl e & A R
ARG RIRIR ZWY-2102C, b8 3 2 B AL 2%
il A B2 7 5 s B0 L H1650, 1 me A 52 56
FANETF LA BR W] s PCR 47354 T100 ., B8R 15
% Gel Doc™XR " , Bio-Rad; i ¥ SZ61, Bk [
(FEID T A RRA A .

1.2 FHi&
1.2.1 BEHthas

B 1 g B A I A 9 mL KA
KB, 150 r/min $E¥% 20 min, WH mlL 1
B AT 10 F5 BB EERR RS, B 1077 1070 107
10" F B 0. 1 mL 43 5T AT T 3 Py g ks gi bt 1
28 CHER¥EFE 30 dy NS 7 RIFUG B H HRECHT 1 B
() TR Vi R ) 7 3 85 355 R Bk A 7 i A, Ak 5 i T
PRE T H il O AT — 80 CUKAH
1.2.2 HHMrXLEERMERAR M

FI A B L R 21 DNA $2 B0 50 & #0000 55 1
PRAVIEEIZ] DNALRH] 16S rRNA R 551 k17
PCR ¥ #4, B| ¥ ¥ %] K 27F. 5-AGAGTTT-
GATCCTGGCTCAG-3", 1429R: 5-AAGGATG-
GTGATGCCGCA-3", PCR 4" 14 1k & (50 pl).
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PCR mix 25 plL,ddH,0 17 pL,DNA Hitg 4 pL,
10 pmol/L 5945 2 pL. ¥ IFRF A :95C 5 min;
94°C 45 s,56°C 45 s,72C 2 min, 30 ME¥H. FIH
0. 8% IHtHEH ¢ I Ha vk KL PCR =4, 8% 1 600 bp
Ab AP RES B 254 1) PCR =¥k 24 TAY) TR (L
) ey A BRI . A Eztaxon 4 % Cht-
tps: // www. ezbiocloud. net) XF ] ¢ 4% 5 47 [a] V&
FXT . ki 5 Z [V m A B R 16S rRNA TP
G, L S5 SR SRR UM . R MEGA
6. 0 B A SR FH 41 4% 5 (neighbor-joining) #F 17 2 48
HEAL A 8 S Z AR 4 B B S (E (bootstrap) 24
1 000,

1.2.3 07| % A7 6y T 5

BRI SR FARIRATE 1. 0% (m/ V) IR RN
WA 75 % CEEP AT VE 5 min 1 1 min PEF7ZRH
THEE. HITCH AR K vhsk 3 i f5 B Tl TAE G
W ERET . AR 8. 0 mm WL 4 e 4% F
TR 2 )28 Mg AR 55 R L (AR
9.0 cm) H Bl 5 R B T 1 NS XS Fh -39 5 B T B0
LTYESEYC R e, AR IR AT A 4 30~60 ki, ¥ I
WRE SR LB 1 R — B, B F 25 C 1 R IR
Bikige 5 d M
1.2.4 AR AR B &

HE R I B AR 2 R T Ro ALMA T TSA 1555
Ferp, 37 CHEFE 24 h, HRHLC 1 10 TR MR % 2 T 40 i
MRS AR, T 37 CL, 150 r/min 4R IR TR
Brigr WEE DA2s A RE R 3L X B, R 5 SF 18 h
Jo B EL 30 mL 55374 5 500 r/min, &0 7 min.
BUDJE Y IS IRZE 0.45 pm AL BB BRI g L i 0k
Jei ) bV B A T 20 i & R DS
1.2.5 WA BRSPS A 78R 30 R

WSS RRHA TS SR B LT 4R At e
R ZFK ISR ML ARYESIN 30 pl 10 A5FR R &
PRENEIR AN 30 L 0. 1 mg/ LAl 4 NERIAA GR24 (I
TR AR TR A FD . 35 SR ML a1 sk %7
3 YRR S 1 Y08 AR AR T - SR S5 P 10 JEoWs 1% 7% L
HO, s LA InJoE K #UEm 0. 1 mg/1. GR24
I BAPEFNBHPE XS BE L 45 AL FEE A 6 UK. B B R 7R
ML A 25°C RS R EE T akse it g2, 7 d J5. FAWM
UL 2 I 1 s TR A1) 24 Fofr - 1 B AR
B0 A2 QORI ) TH50 S SR L i =52

Gr=[(Gy—G)/(Gr—Gp)]X100% (D)

K Ge HH R, Gy AL BES) ST 5 8 & %K
5. Gr MY P T BB Gu i TCH K AL BG4 Ff 1
[ & i
Iz = (Ggr — Gy ) /Grr X100 % (2)
K I A &AM 2, Gry Ry 420 BRE 24 5 7 1
KHZ Grr AR RS Y -1 k%
1.2.6 Ak M2-3 3t K71 4 o 2 8 17 2%
Kige L O] A oA H 3830 FL 42 0. 5 cm i
Do), o5 0ok O L B R A F B 20 1 LA IR AR EE T
filo 4R E K] BT swRE SR G 0. 20 g SR 2
+ IR S 4 R ORIEA) . B 100 g R
T 7 emX7 emX 11 em P EFRER R —F0
4~6 Ml i AN B R A E SRR 2tk
o RHVEMR TN TRAY H ARG 15,30 d ¥k
JEHR 1X107 cfu/ml M2-3 B 5 mL JEAEFREN,
XTREZH N A S i K BRI 10 D E A T R
K AR . HF ARG 35 d GeitIRF) S 75 AR K0 Ak
AR AR, A O RPIERSCR .
PE=N,/Ny (3)
Rh PF 25 A5 B, No i JIKF 24 25 A= K
N B AR EL
CE=(CPF—DPF)/CPF X100% (4)
K CE R BiBRECR . CPF Sy % BEUCAF A 98 B2
DPF b PRAF ARG

2 ERE5HM

2.1 HEHHSE

IR SR B 5 BRI I SR AR A AR 3 0y
IR R 5~20 em L N JZ +. A
3 My B IR LA T ] B IR AN A A Al AL . o) B A
WA Lo ] w2 ARIEEHE BRI DG
T ERE SR T2 LR, 45 R AL s3] 98
PRAATA , b 20 B A AL R 3 YRR MR AR £, 38 35 k.
i EG 35, 70, A B A RS 1 BB . R 30
B, B 30. 6%,
2.2 EHREERMBESHEMESHT

XF T B R MR R AT 16S rRNA 9735 Iy I
FEH XS RSB EE R G L BRI (B D, 45281
W], 98 BRANG 73 IR T 20 FE 28 MR LR IR AT
£} Oxalobacteraceae & F, H X & Hymeno-
bacteraceae. FEFRAT i} Acetobacteraceae, 3 /M) &L
i LRk 48. 000,
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Fig. 1 Phylogenetic tree of culturable bacteria from rhizosphere of Populus euphratica based on 16S rRNA sequence

DA it R R A B 22 ) A R A R L AS a8 SR
MA R, A TSA 3 Bl - FEBEAT 73 185 . I 5 57 4k
Z T EEAEE M 525 FR B A 1) 43 15, 2l T
PRTMLL 3 KT T TRk 4. SRR S3E
W & Massilia. Pontibacter 1 ¥ 5. H J& Ro-
seomonas ﬂi[{jﬁ%}%o ﬁﬁ/ﬁ ﬁﬁ}% Sphingopy—
xis R R A WA BB Bacillus J& 3 Fhk F7 5k
BIesr e B0 R 8 A B L AR TR 43 B TR R AR
2R . MATSA B¢ 3170 5 205 85 I8
J& Nowosphingobium, Ry A, TSA 3 3% 3 14 49 55 3|
BN FE B Pseudoxanthomonas., Chitinophaga .
BN e MR R Pseudomonas 4 4> J& 1Y
M. 3 A SR AT, TSA B A e I £
A 2118 RAGFEF 9 ANJE. MA |73 85 1Y
L 8B HE R M1-1 (5 Hymenobacteraceae

B Pontibacter saemangeumensis &k GCM0142"4H
IPE R 95. 05%) s B #k M2-3 (5 Pontibacter sal-
isaro B Mk HMC5104T AL 2 97. 92%) , 39 M
MA #5336 oy i3 5.

ANTRIRE R 53 B 3 (0 ] B SR 40 TR 2 AP A A 22
S0 TETTK-, 3 AN SRAE S50 B 1Y 4o 3 270 A 7
I ] Proteobacteria, HY1 Ff 5 a8 43 B 2| il £k
[T Actinomycetes (13.3%) . ¥l #F & '] Bacte-
roidetes(13. 3%) F1J&£ BE I |] Firmicutes (6. 7%0) ;
HY2 B m 50 85 B AT A 1T (18 200) & B 1)
(3.090) s HY3 ¥ g 43 B B JERETE ] (14. 3%0) (HUFF
BRT1C14. 3%0) FRER B 1] (5. 7%0) . 7EJB K F L,
HY1, HY3 B3 855 6 A& o5 L4500 2026 Fil
17. 1%, HY2 sphsr s3] 4 Mg, S 12. 1%,
2.3 Pontibacter EE KNI NT| HFFERHEZ S

3ARE S AL B 15 3 10 Bk Pontibacter J& 20 »



o« 76 o

4.9 4 47 2021

B PR AR A RO B 10 A5 5 FH T IR 24 Fh 1 & 30 il
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BB I 1 A — B BORRCR AT W2 KA
Abe M2-3 R BERON B 2 X i A4 il S8R B
AT 87. 800 BRI T I #4051 2 1
DSAL TIRHEARZS o F8 3 B AR B A RIS DL 2.

% 2 Pontibacter Bk R BETRALIEXS 5 L Fh FRE A RIZ ")

Table 2 Effects of treatment with Pontibacter bacteria fermentation filtrate on seed germination of Orobanche aegyptiaca

ETRe) ELONELS AL/ % iR/ % M/ %
No. Similar strain Similarity rate Germination rate Suppression rate
Mil-1 P. saemangeumensis GCM0142T (NR_109499. 1) 95. 05 (86.840.9)a 10.9
Mi1-2 P. beigongshangensis T6-1T(NR_165736. 1) 100. 00 (90.3+1. 8)a 7.3
M2-1 P. beigongshangensis T6-1T(NR_165736. 1) 99. 53 (86.942.8)a 10. 8
M2-2 P. beigongshangensis T6-1T(NR_165736. 1) 98. 92 (84.043.2)a 13.8
M2-3 P. salisaro HMC5104T (NR_116853) 97.92 (11.940. De 87.8
M2-4 P. jeungdoensis HMD3125T (NR_132696) 99. 66 (63.0+1.6)b 35, 3
M2-5 P. beigongshangensis T6-1T(NR_165736. 1) 98. 82 (84.243.8)a 13. 6
M3-1 P. beigongshangensis T6-1T(NR_165736. 1) 99. 13 (80.043.6)a 17.9
M3-2 P. jeungdoensis HMD3125T (NR_132696) 99. 65 (65.54+3.9b 32.7
M3-3 P. jeungdoensis HMD3125T (NR_132696) 99. 24 (71.9+4.0)ab 26. 2

D FFIARNG FR R R AN FAL BRI TE 0. 05 KA BEZER, T,
Different lowercase letters in the same column indicate significant difference between different treatments at 0. 05 level. The same applies
below.

c‘ ,
ARk R GR24%f R MA 3£ H] M2-3 Hjtk MI-1H#kk
Pure water GR24 MA medium Strain M2-3 Strain M1-1

& 2 Pontibacter T EHRAZ B HINFIRFT LT FHELER

Fig. 2 Inhibition activity of some Pontibacter bacteria fermentation filtrate on seed germination of Orobanche aegyptiaca
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W 3 Frn, FH M2-3 BB 8 FR R 17 HE AR
SEFR RSB SRR NI Y A A RO O 22. 6 fk
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AR I 45 R W], M2-3 X R B 2 A B B
EFC(E 3),

£3 M3 ERLEMEREMPRINSFEHERN
SRR
Table 3 Effects of M2-3 treatment on parasitic
number and control effect against parasitic

broomrape in potted tomato plants
pisL] AR /R LR Bi IR AR %
Treatment Parasitic number Parasitic fitness  Control efficacy
CK 35.8+4.3 17.942. 2 =
M2-3 22.645.7 11.3+2.8 36.9
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3 M2-3 ERANERING S EM ST EBR
Fig. 3 Parasitism of Orobanche aegyptiaca to tomato

seedlings after M2-3 treatment
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SRPR R W) 2 REPE 0 B 2 3 JRBE T ] 2 T
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2250 s 3R JZAT At A B A ) T A AR AT AR R R
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LT R RS RIRE A JRERE TR [ ] R ] A8
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fRRy S5 B USSR BEVET . HYL HY3 £ i 4
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AAER S I A OC T R AT LT o Bl Y F
561 Pontibacrer J8 1 Uk 32 1 7 F 1 2, 0
B ACH SE IR BB AR W) 53 K 1 R %R
2 ARk & BL, Pontibacter aydingkolensis HJ &
ARS8 % NI T TR 2 R I A 4 1 (H i &8
R R FH VR BB A 700 R

JRA 2 G AR PR 27 A e B, B W]
FHTF TR G5 4= ) Wi 36 09 40 3 A 4 2 {1 B 7 2R
Pseudomonas aeruginosa . % Yo M E P. fluo-
rescens 2= 45 S MUAF W Bacillus atrophaeus FHL 2
ZEMIAFIA B. subtilis, X SO TR £ ZEAERD T 85 & S
MRAE KGR E Y Bk B Pontibacter J&H
3 BT TN 25 -1 A B 3 A L e 2
M2-3 TRk, A TR AR B 10 A8 )5 X RS 24 Fh 5 &
P HT 90 V0 , Ak 150 0 UE B2 B R T U8R IR
G2 AR A B 7 B R i O A AR
PRI REA AR AE A 2 e AL B

A5 XA A% MRAR B AT 3% 55 40 T Al 2R AT )
HARER AR AT AR SR 55 07 28 BRI £
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