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B OE IR FREAARZRIMAREA Y — R h RN, I5LHANEFAX, ORA
TR AE. LB HTFREAEMB AT B LT, FFAT Thik B BRI A F i A E AR,
[ ik YA LA B ik Anip A R KR AT M E o B 3275 ARIBTY AR, A28 A LF AT 16S rRNA
KR AT RGEE ST HRAT A A AT BRI R B &k ST R AT IR A S
H, R KIZ RIS AT AR KAG G 8 A K EGFrm; AR L8 B K T =85 (Polyethylene Glycol,
PEG)-6000 40 F F a8 R A tpdnigde. [4R] 0B F2—H%5H YDX26 thed, A TEH
A& A A 16S IRNA K E 53] 2 5K B 94T, FEM YDX26 #1952 A B LN H (Pseudomonas
sp.). ZHAMAEEEE A 46.12 mg/L, |%k-3- L& (Indole-3-Acetic Acid, TAA)E M A 19.97 pg/mL,
1- 23K A k- 1-#2 BR (1-Amino-Cyclopropane-1-Carboxylic Acid, ACC)BLEBEE 4 3.95 umol/(mg-h).
B YDX26 AtkAESHHhG. BK. WESFTELERTHRTZHARIIRAMER, 20RST
17.34%. 12.19%. 5.32%%= 10.70%. 484X Tt B EM DX22, EHEMpiafeTFPHET, Btk YDX26
AR BBIFe e AT . [B0] FXEZALDE AR YDX26 LA BIFeR A, o & fodnF
B, TTOAEARLAE P EHGEFRR,
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Identification of endophytic Pseudomonas sp. YDX26 in Glycine
soja and its growth-promoting and stress-resistant characteristics
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Abstract: [Background] Glycine soja has some excellent characteristics over the cultivated soybean,
which is related to its unique endophytic bacteria and has become a research hotspot. [Objective] The
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endophytic bacteria of G soja were isolated and identified. The strains with growth-promoting activity and
stress-resistant potential were screened out. [Methods] The endophytic bacteria were isolated by tissue
culture and streaking method. The strains were identified based on morphological, physiological, and
biochemical characteristics and the 16S rRNA gene sequence-based phylogenetic analysis. The
growth-promoting characteristics of the strains were analyzed by selective media or colorimetric method.
Hydroponic experiment was carried out to analyze the effect of strain on the growth of rice seedlings. Salt
stress and PEG-6000 simulated drought stress were used to explore the stress resistance of the strain.
[Results] A strain YDX26 was isolated. According to the morphological, physiological and biochemical
characteristics, and the results of phylogenetic analysis based on 16S rRNA gene sequence, the strain
YDX26 was primarily identified as Pseudomonas sp. This strain had the phosphorus solubilization of
46.12 mg/L, the TAA activity of 19.97 ug/mL, and the ACC deaminase activity of 3.95 pmol/(mg-h).
Moreover, it significantly increased the height, root length, aboveground dry weight, and underground dry
weight of rice seedlings by 17.34%, 12.19%, 5.32%, and 10.70%, respectively. Compared with the control
strain DX22, strain YDX26 showed improved salt and drought tolerance. [Conclusion] The endophytic
bacterial strain YDX26 has better growth-promoting ability and salt and drought tolerance, and thus can be
used as a new strain resource for agricultural production.
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AER 38 = T b 2 R S A o

B K E(Glycine soja) A3 KB HLLA,
T A At S e E R SRl B

FE YN A 415§ (Endophytic Bacteria)f& 48 42 1%
FHIDIA LA SR I s & r g, A
A A A7 2 B R LA AN 32 A0 3R 5 5 ) 45

AP EE AR, AMTE 2 NZ R 4y 15
FEL 219 FhGRIE T 71 ANJE) g, L
RN . AT . WA S A T O A
FOEEC Y. PYZEANTA AT LAE I B, TR . AR
SHIMEYIM R SR B Y A KR E; W
AT 3E A oy AR BRI . 1- 2 R N ke -1- R R
(1-Amino-Cyclopropane-1-Carboxylic Acid, ACC)
It S . KSR LA K B AR R SR SO A B s A
Pitm e EEE . SR R E ST, ek
Pt ek E) . Daungfu 251 A F 23 B A
A ZF A MRS B 9 8 AT B S LA E T 2
S G AR Y A B 3 RN, R B
PAME LR A B AR R T . B E R N e
R A P B B — BRI AR AR 263AGS, K
TLTEARER T B 4% S T o it o A A 1 400 o)
YER, & HA A A= 05|WE-3- 2 BR (Indole-3-Acetic
Acid, TAA)IIBE; Rojas-Solis 25V H Ny A= 4
# Pseudomonas stutzeri E25 Fl Stenotrophomonas
maltophilia CR71, RZERXIGEEFFRIIX 2 bR

GHHARS e, WAL T HA SR by R
PESERE S, XS R SR RO AR
ST (8 BRAR R 2T DRI, 0 07 3 o
AR RARENE R ENATE, WHIEITIRAR
5%, &R B AEAO AT A B A R
SCo HRET, TRPTREENER R EAR R A 4 B
2 BRARBRIEAE B (DB17. DB5S), KILEATAN
IKFEL T EA B e A AR, T L TR, 25
AT MR I s R TR R
R 5 PN A LR B T ISR T R S D R LA
BERSN, WSFEPLER AR 4 8 AR W han %
B GRITBE ST o SR, TR RGN A AN TE Y
FHOCHIFFEAR D, 0 A (8 A T3 55 7 TR Y
[IFEE SN

AT TE NP R G 43 B8 2 5 31— bk N A=
M YDX26, srRINGEwE . Sl KRR .
ACC Wia g T . PUash i A2k 8 A URAE 45
JrEHEATIESE ,  DAHA A B O R P A A R T B U
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1 AR5
1.1 ##
1.1.1 &

BPRTG . 2017 4F 9 A FaL 7745 U FH T T Vi) b
DCRAE (AR ; SRAEEI SRR 3, IR AR
FE, 0 s e 7 B T AR B

MR TR R DX22: FR A BH VIS R 2 TR ol
BEIR RS
1.1.2 E5xEE

A PRE AR R ARG TR0 2R R S R
FRFRHER LB kSR IR, T ALk SR
DF 35375881 ADF }iaedk, M THEH™ 1AA
ACC BB IE PR E 5 A AL N #5537 5LR PKO
TG IR, I TUEBERe I E o BE R ie
il W22 SCHR[15]

1.1.3 FERKFIFNEE

16S rRNA JLHYWE5|Y | Taqg BREWE, 4T
A TR () B A R R H Ak 245
e at g B A Y EARA RS A A, [HRR
FRFRAf, WREARBH FHARTF R AR
PCR 1%, FigSSARHE AR A A S4bAT I
SO, R RS A R A
1.2 FHi&

121 HAEREHARNHBLEL

R G R . ZERIMAETCER KT #igE 30 min,
SRIGUIAL 2 3 mm /N, ARUITE 75% P50k 12 9
KA 30 s, 0.1%TFRIFWIHBE 30-40 s, FHHJCH
KehPE 3 Wk, BURG — IR AEXT I, B E
20 uL MR IEIR T NA P b, HHEET
28 °C fHEAIEFE 2 d, # K IEEFR A TR
B, UEIZ A SR ETE R . UL K R 4
LY e NA A B 753 B R 5%, R Ak B
3WHEKE, BT 28 °CHEHFE 2 d, MIEHEE
B, BEEPRRBCNFE R, AR 20k
FTFhaifl, 4 °C WKAEIRAE I

1.2.2 H# YDX26 RIEE

(1) T HEYFEE: R PCR 4
PEPR 16S rRNA FE[H Fr Bt . DATI#R YDX26 K40
DNA JMfitk, R4 16S rRNA FEHIE 514
27F (5'-GAGAGTTTGATCCTGGCTCAG-3") Fl ;&
1514 1492R (5-GGTTACCTTGTTACGACTT-3")
47 PCRY 4. PCR IWAKR(S0 pL): DNA i
2 uL, 54 27F 1 1492R (10 umol/L)4% 1 pL, Tag
DNA R4S U/uL) 25 pL, ddH,O #ME 50 pL.
PCR [ 45f: 94 °C 10 min; 94 °C 30 s, 55 °C
60s, 72°C 1 min, 30 {XfE¥; 72°C 10 min; 4 °C
*fF. PCR ¥ ¥/ Y464 LAY TR (i)
A RO w1, 0000 85 SR S0 B3 7 30 1 2 0 I
T NCBI %4 e 47 BLAST J¥4I Xt HI
MEGA 7.0 A 4B EE R R B, e
FRIRR A 32 2t (3 1)

(2) T2 K A B A AR AE % 22 - B R
£ 1Y TR BRTE 28 OB 2R 1 R R R 77 0 1T Ak,
28 °C }idF 2 d, WEPEVRFRIE B 22 [Q Y Ak
Py S UARNHE S E FM U O LAns &
G55 E T ) U8 b 2 A AR ARAE
1.2.3 Bk YDX26 & €k

KM LB WA SR Rk YDX26 11k,
30 °C. 160 r/min R H;iFF 24 h HlEFFI . H
1 mL Fh-FIRAERN T 50 mL 2F AE 8 IR RS 57
FEHE 2%), 30 °C. 160 r/min 3§ %5555 48 h 1l
BCEER . ARG HER BT 50 mL 4 R ER IR
g5 1 mL), 30 °C. 160 r/min #E¥% 5%,
4 h BREINE AR Y E(ODgoo), ELNEY] 52 h,
R 3 Rl , AR EL R,

1.2.4 TH# YDX26 {RE B NME

ETRRE 15 % F R A kTR AL
ANV JCHLIERE 1D A .

TR TAA JEPERYINE R A H @Y, i
R TAA BB T T 40 HT

ACC IEEBEE VER I E Z% Glick” M 5%
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1.2.5 B YDX26 Xf/KFE4hE £ KA E 0

Pkt KRR, KR &t 1% R &R
NIRRT K TE 40 s, 75%Z BN EE 30 s MG K
YL 4-5 W EEELREKPIRM 1d, RIEET
28 °CIHIMIGFARNMEZE 24 hy TP FLZF)E, &R
FEREA 100 mL =A% BT, BT 28 °C
FERBE RN SR . KRR K 2 i —0E, 7]
BRI 1 mL R R BER(ODeoo 290 1.0, 24
1x10° CFU/mL), LUAINA JG T 55 97 56 75 W ARl 4o
W, M43 WREL; K8 d)n, MWELIREHLHMER
10 ARKFE L)) 0 b3 A T 3T S 4R A
1.2.6 =¥ YDX26 By E

(1) Hikk YDX26 R fE

S BCH & NaCl ¥ EEN 0%, 0.5%. 1.0%.
2.0%. 3.0%. 5.0%. 7.0%. 9.0%F1 11.0% (Jfi&
RBUMEON) LB WA 3258, M4 APk YDX26 Fix)
RS BA I T ) TR bk DX22 2RI E A7) NaCl ¥ 1
R, A3 RESR, #£30°C, 120 t/min |
PR 1% Z X BO(ODsoo 290 1.0), MHEERESAEY)
1(0Dgoo)

(2) Hitk YDX26 BIHL 6T

WE PEG-6000 ¥k 437k 0% . 7.5% .
9.0% . 10.5% . 12.0%. 13.5%7%1 15.0%F1) 4 A&
ERBIARRE R, Ktk YDX26 FIX BB bR
DX22 HFFEAFMRE s, Ml 3 IRE
5, 7E 30 °C. 120 r/min 3531535 ZAHEUN (ODeoo
270 1.0), MEFES A P15 (ODeoo) o
2 HR54H
21 HAEAEAEND B

2 R Lo B vk NI AR R AR, 25
g o B 32 SRINEANE, - BlJE T 2F AT
W J& (Bacillus) . & 5. L 7 J& (Pseudomonas) . 1
¥y 2 WA B B (Fictibacillus) . 5 37 8 6 )8
(Stenotrophomonas) . B¢ . Jitl 18] J& (Xanthomonas)
& [ FF W & (Ochrobactrum) . & % & & B 14 J&
(Providencia) 25 W J& (Myroides) . H:HP 45N

YDX26 B A2 P A R SR R B 3RS
2.2 BEHk YDX26 £EHR
22.1 EMDTFEVFEEER

Pk YDX26 78 GenBank HHF4E 55N
MW757158 RiiZ bkl 1y FT 457751 5 GenBank
HEL AR B 16S TRNA JE[A A1 7EA 7[Rl Y U X
E R WRE M YDX26 [6] Pseudomonas mosselii
(NR024924.1), Pseudomonas soli (NR134794.1)F
Pseudomonas entomophila (NR102854.1)% H- A5
BOm W F AR, ARIESS S 99%. REEK
BW BN, Wik YDX26 5 Pseudomonas mosselii
(NR024924 )RTE[R— N, U E YDX26 [F]
Pseudomonas mosselii (NR024924.1) 543 %5 it f[H]
xR, JBT Pseudomonas sp. (K 1),
222 BEMESEUNERREEYE LHHE

KRB MEL, YDX26 WigNHEARIE, 1B
TERGAR , R AOEHE . HGEST; R
R, EERPEEERMNE, K/ K(1.8-2.0) pmx
(0.8-1.0) um, ZHHLE, A7 HEE A% B 454
(K12). WPk YDX26 A FRA LS ES R LR 1, JE
Fe fil W . WA SRR | RS 2R BUK
ik T S A | TREWE RN 2R R X S B,
RIH NI ZRRATTE 4-41 °C K, &k
CHLAMERGEEETI Y, KBMEHk YDX26
56 B M T & (Pseudomonas sp ) FRAE o 456 TH
Mo TR ESR, VIR TE YDX26 %E N
Pseudomonas sp..
2.3 E¥k YDX26 ByE K2k

e R M Ze, WU AN TS 4t 1 i
2R ) AR SRR, 0N At A P AN 4 T
AR A ER SR S, K 3 ATAL, #itk YDX26
TEA A EHT 4 h, ODgoo (EEEAMRFFAAE, 0-4 h2hy
TR 1 A AR I, 3200 R T R L P A 1
fn; 4 h J5, ODeoo (IR IE N, 16 EE
SEXTECE I, AR AT BRI, 28 h B ODgoo
EiRFR K, M 1.731, 4-28 h 2RI EUE K
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96

‘{ Pseudomonas mosselii (NR024924.1)
78

YDX26 (MW757158)

64 L Pseudomonas soli (NR134794.1)

— Pseudomonas entomophila (NR102854.1)

Pseudomonas monteilii (NR112073.1)

Pseudomonas reidholzensis (NR157777.1)

39 r Pseudomonas cremoricolorata (NR113855.1)
Pseudomonas jilinensis (NR169366.1)

. Pseudomonas caricapapayae (NR036830.1)
66 Pseudomonas asplenii (NR040802.1)
W Pseudomonas toyotomiensis (NR112808.1)

1 B YDX26 R EIAGENXE#KET 16S rRNA EFFIIMEMARZTAER

Figure 1 Phylogenetic tree of strain YDX26 and its affinis model strain constructed based on the 16S rRNA gene
sequence

TE: 2332 EBECT ol Bootstrap fB, fURIPEHABRTE—REAOBER ;bR RACK IR

Note: The numbers on the branches are bootstrap values, which indicate the probability that the taxa are clustered together; The scale
represents base substitution

W5 7E28 hJS FIMk YDX26 TRUAHE AR E . Mtk k1 EHK YDX26 M ERE A WIHE

VD26 AR RS, iy TR L The man phiugal and itenin
A AE XA B AR HE R, XA AR RIS KrMIH H Test items 75 Results
RsRAHHT ST BHILAT L, Tk YDX26 XT84 K VP % VP test -

ARG E B R 00 TS BT IR 2 AR MR % MR test -

WA i 43LiR% Litmus milk test s
fb A% Catalase test +

- r ik Z iR 5 Hydrogen sulfide test -

B e i AE i Gelatin liquefaction test +

LY A Sk Oxidase +

¢ A AR BUK fi#Iif§ Arginine dihydrolase +

| TR KRS Starch hydrolysis test -

: M BREL A I Nitrate reduction -
” Hi%iB% Glucose +
FLHE Lactose -
2 EHk YDX26 BB & A0 AR S HFE 4% Sucrose +
Flgure.Z Colony and cell morphological characteristics % 48 Maltose N
of strain YDX26
o, <. o,
VE: A: Hitk YDX26 METEA: B: Mtk YDX26 AL 4°C K Growth at 4 °C +
(100x), Fr/R=2 pm 41 °C 4K Growth at 41 °C -
Note: A: Colony morphology of strain YDX26; B: Cell e o+ Bk - B
morphology of strain YDX26 (100x), bar=2 pm Note: +: Positive; —: Negative
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2.0

g 1.0 -
S /
0.5+

0.0

2 16 20 24 28 32 36 40 44 48 52
2 (h)

| I
0 4 8 1

B3 EHE YDX26 T 30 °C HEFaE KLk
Figure 3 Growth curve of strain YDX26 at 30 °C

2.4 HEHE YDX26 BY{RAE &8

RIG LS LR Bk YDX26 HAT Z R4 fE
J1, R, 77 IAA LI ACC BEE BTG E. H
IR RAHLIE Did {60 1.40+0.10, ¥R JCHLIBERE
J1i5%) 46.12+0.09 mg/L; %R W IAA B8 13k
#| 19.97+0.03 pg/mL, ACC Jii 2 M 1% 1 35 %
3.95+0.02 pmol/(mg-h).
2.5 EHE YDX26 xf/KiE4EE KN

IKBERIG S5 R, Rk YDX26 XK FE4 i
K R R R MR I W AL T X R
(Kl 4A). & 4B 04l B, kR YDX26 X /K4
Btk R —E AR AEER, HOX RIS T
17.34%, 55X BAH b &2 i 3 22 5 (P<0.05); BR T
RERS A R bR = 3G At , Btk YDX26 ik REfS L i
WRALEE, SXEME, REEINT 12.19%, %
SRR F] B K- (P<0.05). HRE YDX26 X/KAFE4L)
W T A Bt R EH R FE R (E 40), S5t
FRZAAHLE, PR M BT E4E S T 5.32%, M
TR EHRE T 10.70% (P<0.05).
2.6 EHk YDX26 BUHTIENE
2.6.1 FE#k YDX26 BT Eh6E 5

ODoo 838 H FH A A 15 DRV B, R X TR Ak
£ (ODgoo 1B 7T DA 25 Wb S5z e P ik 7 6 B3 ) AH
Xt ERPE, 8 5 $dE R, Hibk YDX26 7E NaCl

18

Length (cm)
S

(o)}

[IcCK
b YDX26

0.12

Dry weight (g)

0.06

0.00

4 ¥k YDX26 3K EE KB F N

Figure 4 Effects of strain YDX26 on the growth of rice
seedlings

TE: A RiIFR YDX26 M /KAEA) R A2 , CK MR YDX26
SARER LR B YDX26 M94bRL; B: Wtk YDX26
X R RS R AR R, AR IR BRI/ NE R
FS L (P<0.05); C: Hikk YDX26 XI/KFi4ih FiAh
BT ERYRZNE AR R AR RIRY/NG FREROR 22 5 8.3 (P<0.05)
Note: A: Effects of strain YDX26 on the phenotype of rice
seedlings, CK and YDX26 represent the nothing-inoculated and
strain YDX26-inoculated, respectively; B: Effects of strain YDX26
on plant height and root length of rice seedlings, the different letter
means significant difference (P<0.05); C: Effects of strain YDX26

on aboveground and underground dry weight of rice seedlings, the
different letter means significant difference (P<0.05)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



4106 A

Microbiol. China

207 —=YDX26

—e—DX22

| I [N N [ I E— E— II
01 2 3 4 5 6 7 8 9 1011 12

NaCl concentration (%)

Bl 5 AREKE NaCl B EHk YDX26 BIF2ME
Figure 5 Effects of different NaCl concentrations on
strain YDX26

WEED 0.5%I0, ODgoo fHH5 TR NaCl, #iHHiE
R A R T HFE YDX26 kK ; Ffi NaCl
WA, bR YDX26 SXfEE R DX22 (1)
ODgoo THII TR I A EAR, W TFE, UL
PROGLE K ZE M . 24 NaCl HBELT 5%,
P YDX26 1 ODegoo fE R TR HRE M DX22; 4
NaCl ¥ FEETE 5%—T7%H, 2 BRNAAI T ODgoo 1H
BIO R RE, WARA K Az 2B B A, (bR
YDX26 ) ODeoo fEAT & X &R DX22; 4
NaCl WL E] 11%HHF, Wik YDX26 {ifgE K,
MMk DX22 MIAREE K. 45 R EE YDX26
5%} BB RE DX22 AH L HLAT 5008 1 it SR e o
2.6.2 E#k YDX26 B R 6t

i 3 BB AR BE PEG-6000 FE48L T 5 A5
Mk YDX26 TR AE S . hE 6 A1, BE T2
Jilr 31 5 BB 10 184 (PEG-6000 ¥ 55 >7.5%) , & &
YDX26 5% M DX22 # ODeoo 185 R
PEG-6000 #H LY 2 N RE#H, HRRERRL, &
BB MR A K28 T —E B . 24 PEG-6000 ¥
FE R 0%—15%0, H#E YDX26 i ODgoo (EI T
XTHEE R DX22, JuHAE PEG-6000 ¥R 15%
B, Pk DX22 A K818, Witk YDX26 A Y) &
FEXTREPRAR DX22 3T 26.9%. 45K
YDX26 5%f BEFE bk DX22 AH b HAT 3058 1 Sk .

1.8

—=—YDX26
L6F —e—DX22
1.4}
1.2%
s 100
S sl
0.6
04+
0.2

0.0 1 1 1 1 1 1 1 1 ! L
0.0 1.5 3.0 45 6.0 7.5 9.0 10.512.013.515.0
PEG-6000 concentration (%)

El6 FEIME PEG-6000 BB Bk YDX26 K00
Figure 6 Effects of different PEG-6000 concentrations
on strain YDX26

3 ik
B R XS AR B B IR EE LA AR s i 52 P
MPUrE, XL RS AR TEA [ A 7 20 45
0T AL S ke B 0T 30 A A AR AR R Ay IR
N, BR T A B ERREESN, A —HUEY A
BT EREEAP Wik, AR 5HAG N
T[] AV BB 2Rt B8R 24 — A 3 S A 5y i
VI Z R P9 A AT LLGE 3 T A B B AR
YN TAA . ACC i 2 55 (e ik 40 i A= <
oAb IR A T O, AR #ETE 3
PR B R A K TR B R LR,
S s 2 |2 RiTE s, WEREZRENA
BUSSy . TIERBERESA REM#ICR, [HH
SR MBS AL S WA e, SEUEYICHE Bk
WA PO DR, KRR S G A O AT LA
WA 5, AR A B A A R Al D )
e Bl 0 ik S A o TV ) [ i 4 P A
TRAAC 43 545 3 — bk 2 A T A kA B
7 IAA FFEZIReVETE R, BEAT 2RI A B
DARR S X A 0 1 £ B T o A A K AR AR A R it
VER . 88 PR MR Pkt 8 HRELA
ACC LRGN AEA T, Hrh Pk DD132 1Y
ACC WA B IEPEfmr, XF/NZE e A U 1 ok
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o Yu SR AR 43 A SR A AN e
FEHIBERS /I R TAA, BFFR R PIX 2 BRI
AT R LBTI e W NITR -k 7 N Aoy S 772 27 e
B —Hk Pseudomonas sp.J& ##k BP16, H &K
7 TAA 74 8.93 mg/L, K FHK YDX26 7=
IAA &8, 2RO R ik BP16 X[/ E KA
A RERIER, 5 CK M, thig. MKMTHE
SYHIEINT 6.97%. 18.17%F1 90.90%, Chen 451!
MAZHR v 4 12 3| — Ak HAG VB RE 1 R ACC B 2
PRI AR AN JRP22, RN E,
AEfS W& AR B S T BE 2SS 5 Bk
TIEERA L, ARSI A TR YDX26 [F] A
H/UWE . 77 TAA BEJIRT ACC MBS, W
Wtk YDX26 WHEARAEE T Mk, ARSIV
I K BEHR G R YDX26 X /K FE 4l i B4
AR, RBUEREE YDX26 XKFELD A K
HAWBMRAER, . K. b BT EAm
iR F A0 B X BRI T 17.34% . 12.19%.
5.32%7%1 10.70%, #—LUEMI K YDX26 X HEY)
HARAER.

AR IE — LN A R A B B AR $T
AR . REEEPINOR GARR o B 32 vk
AT, Horf 93 8% A RERETE T 3% NaCl K577 5k
AR, T8 1%RRRETE & 7% NaCl i35 5 58 2R
Ko Li PN EERY) Lepidium perfoliatum L.1¥)
ML 25 mhharE s 62 AR, I 89%1H
BIFRBEMT 12%M9 NaCl, 87%RIEPRAEMH 30%HY
PEG. Chen %P5\ 74 b 577 755 [X R 42 1) 5% B
FEY) A B b 53 B3RS — KR N A 40 TR Pantoea alhagi
LTYR-11Z, #E92iH5Z 9% NaCl f120% PEG. H £
HAT TR 6801 N A ER IR REY S, FTL
RBESRVE BT, (R EE KPP Sapre 45140
5388 F/INZARBRIY R AR AR TR 1G3 7E 100 mmol/L
R BE I8 T REAS W PR e T Eh v, ke
FE K, Khan PN Artemisia princeps Pamp.H?
OB —RRN A YN Curtobacterium sp. SAK1, H:

BENS B E T K G AT bk . Eke ZF2 VB 5EAI
NEH 5B 4 BERTTH 32 5%-40% PEG-6000 ¥ Ji
PN, 1T 5 WhE TR F A RE S B 5 1
e TR, DT G 04 S % TEA S
B, AN YDX26 R H — & T £k A1t 5 /E
J1, EKWZ 11% NaCl W, AT 15%
PEG-6000 ¥ Ji (35 Fdk FAEK, BT HA
PEEAEDPE g Ty, R E AR

HAT, 5T 5 M v s TR Ak 9 0, B T ]
TAEHEAE D AL, i IR AT 15 e 5 i A
7R =R DN S 0 17 o= 0 L e S N
Pseudomonas sp. SB RENSIEAL IR R I AR 2
542 (Polycyclic Aromatic Hydrocarbons, PAHs)
(i B (P T i Pt — SR X B L Al
YRR EABEYE, B, b i R s AR TE
BT AE P2 SEBRRAT, WO HE A e A PEA
s s

PR ENAENE YDX26, ZJEke . AHg
FEFEAEFT 16S rRNA JE T 51) 43 A1 56 1 S {1 B
J& (Pseudomonas sp.), ZHEMEAHE . 77 TAA Fl
77 ACC Wi 5 Z R e A ek, XK RE 4
HA BEMIEEEN . Btk YDX26 HAT—E i
Pk, K AT 32 1% NaCl e BE , 7E 7.5%—15.0%
) PEG-6000 ¥ 55325 i B bRt R 4 4y o A=
Ko I, Hkk YDX26 AJ4E AAEPIAE AR B 70 P i
Fifr, S —WRIEAS I & R0 A VR AE TR PR o
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